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Increment, T  NCREMENT,  is  the  fmall  increafe  of  a  variable 
^nate™*"  9uant^y-  Newton,  in  his  Treatife  on  Fluxions, 
5  calls  thefe  by  the  name  Moments  ;  and  obferves,  that 

they  are  proportional  to  the  velocity  or  rate  of  increafe 
of  the  flowing  or  variable  quantities  in  an  indefinitely 
fmall  time.  He  denotes  them  by  fubjoir.ing  a  cypher  o 
to  the  flowing  quantity  whofe  moment  or  increment  it 
is  \  thus,  xo  the  moment  of  .v  In  the  doflrine  of  Iiv 
crements,  by  Hr  Brooke  Taylor  and  Mr  Emerfon, 
they  are  denoted  by  points  below  the  variable  quanti¬ 
ties  ;  as  p  Some  have  alfo  denoted  them  by  accents 
underneath  the  letter,  as  x  ;  but  it  is  now  more  ufual 

to  exprefs  them  by  accents  over  the  fame  letter  ;  as  x . 

Method  of  INCREMENTS,  a  branch  of  Analy¬ 
tics,  in  which  a  calculus  is  founded  on  the  properties  of 
the  fuccefiive  values  of  variable  quantities,  and  their 
differences  or  increments. 

The  inventor  of  the  method  of  increments  was  the 
learned  Dr  Taylor,  who,  in  the  year  1715,  publifhed 
a  treatife  upon  it ;  and  afterwards  gave  fome  farther 
account  and  explication  of  it  in  the  Philof.  Tranf.  as 
applied  to  the  finding  of  the  fums  of  feries.  And  another 
ingenious  and  eafy  treatife  on  the  fame,  was  publilhed 
-by  Mr  Emeilon,  in  the  year  1763.  The  method  is 
nearly  allied  to  Newton’s  Do<ftrine  of  Fluxions,  and 
arifes  out  of  it.  Alfo  the  Differential  method  of  Mr 
♦Stirling,  which  lie  applies  to  the  fummation  and  inter¬ 
polation  of  feries,  is  of  the  fame  nature  as  the  method 
of  increments,  but  not  fo  general  and  extenlive. 

INDETERMINATE  Problem.  See  Algebra, 
Part  I  Chap.  VI.  Encycl. 

Diophantus  was  the  firft  writer  on  indeterminate 
problems,  which,  after  the  publication  of  his  work  in 
J621  by  Bachet,  employed  much  of  the  time  of 
the  moft  celebrated  mathematicians  in  Europe.  Af¬ 
terwards  fuch  problems  were  negle<fted  as  ufelefs, 
till  the  public  attention  was  again  drawn  to  them  by 
Euler  and  la  Grange.  The  example  of  fuch  men  was 
followed  by  Mr  John  Lefiie,  a  very  eminent  and  felf- 
taught  mathematician  ;  who,  in  the  fecond  vol.  of  the 
Tranfa&ions  of  the  Royal  Society  of  Edinburgh,  has 
publifhed  an  ingenious  paper  on  indeterminate  problems, 
refolving  them  by  a  new  and  general  principle.  “  The 
do&rir.e  of  indeterminate  equations  (faye  Mr  Lefiie) 
has  been  felriom  treated  in  a  form  equally  fyftcmatic 
Suppl.  Vol.  II.  Part  I. 
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with  the  other  parts  of  algebra.  The  folutions  common-  Indetermi- 
ly  given  are  devoid  of  uniformity,  and  often  require  a  va-  ate* 
riety  of  affumptions.  The  objed  of  this  paper  is  to 
refolve  the  complicated  expreflions  which  we  obtain  in  v 
the  lolution  of  indeterminate  problems,  into  Ample 
equations,  and  to  do  fo,  without  framing  a  number  of 
affumptions,  by  help  of  a  Angle  principle,  which,  though 
extremely  Ample,  admits  of  a  very  extenlive  applica¬ 
tion. 

“  Let  A  X  B  be  any  compound  quantity  equal  to 
another,  C  X  D,  and  let  m  be  any  rational  number  af- 
fumed  at  pleafure  ;  it  1*8  manifeft  that,  taking  equimul¬ 
tiples,  A  X  m  13  =  C  X  m  D.  If,  therefore,  we  fup- 
pofe  that  A  r=  ;;;D,  it  mud  follow  that  /wB  =  C,  or 
C 

B  —  Thu3  two  equations  of  a  lower  dimenfion 

are  obtained.  If  thefe  be  capable  of  farther  decompo- 
fit  ion,  we  may  affunie  the  multiples  n  and  py  and  fJrm 
four  equations  (till  more  fimplc.  By  the  repeated  ap¬ 
plication  of  this  principle,  an  higher  equation,  adin  tting 
of  divifors,  will  be  refolved  into  thofe  of  the  firfl  order, 
the  number  of  which  will  be  one  greater  than  that  of 
the  multiples  aA'iimed,” 

For  example,  refuming  the  ptoblem  at  firfl  given, 
viz.  to  find  two  rational  numbers,  the  difference  of  the 
fquares  of  which  (hail  he  a  given  number.  Let  the 
given  number  be  the  produd  of  a  and  b  ;  then  by  hy¬ 
pothecs,  x2 — y 2  zzab  ;  but  thefe  compound  quantities 

admit  of  an  eafy  refolution,  for  x "  +  y  X  x _ y 

aXb.  If,  therefore,  we  fuppofe  x  +  y  =  ma9  wc 

(hall  obtain  x  — y  ~~  ;  where  m  is  arbitrary,  and  If 

rational,  *  and  ^  muft  alfo  be  rational.  Hence  the 
refolution  of  thefe  two  equations  gives  the  values  of  a? 
and  jy,  the  numbers  fought,  in  terms  of  m  ;  viz. 

m2a  +  b  m'a  —  b 

x  zz - ,  and  y  — - — 

2m  J  2m  . 

INDUCTION,  in  logic,  h  that  procefs  of  the  un¬ 
demanding  by  which,  from  a  number  of  particular  truths 
perceived  by  Ample  apprehenfion,  and  diligently  compa¬ 
red  together,  we  infer  another  truth  which  is  always 
general  and  fometimes  umverfal.  It  is  perhaps  needlefs 
to  obferve,  that  in  the  procefs  of  inclusion  the  truths 
to  be  compared  muft  be  of  the  fame  kind,  or  relate  to 
objefts  having  a  fimilar  nature  ;  for  the  mere  ft  tyro  in 
A  fcicnce 
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Indu&ion.  fcience  knows  that  phyfical  truths  cannot  be  compared 
u — v '  with  moral  truths,  nor  the  truths  of  pure  mathematics 

with  either.  .  .  .  .  .  , 

That  the  method  of  indu&ion  is  a  juft  logic,  has 
been  fufficiently  evinced  elfewhere  (fee  Logic,  Part 
III.  chap.  V  and  Philosophy,^0  73 — 78;  Encycl.J, 
and  is  now  indeed  generally  admitted.  It  is  even  ad¬ 
mitted  by  Britifh  philofoohers  to  be  the  only  method 
of  reafoning  by  which  any  progrefs  can  be  made  in  the 
phyfical  fciences  ;  for  the  laws  of  Nature  can  be  difcover- 
ed  only  by  accurate  experiments,  and  by  carefully  noting 
the  agreements  and  the  differences,  however  minute, 
which  are  thus  found  among  the  phenomena  apparently 
fimilar.  It  is  not,  however,  commonly  faid  that  induc¬ 
tion  is  the  method  of  reafoning  employed  by  the  mathe¬ 
maticians  ;  and  the  writer  of  this  article  long  thought, 
with  others,  that  in  oure  geometry  the  reafoning  is 
ftnftlv  fyllogifiical.  Mature  refkaion,  however,  has 
*  Appendix  led  him  to  doubt,  with  Doftor  Reid  *,  the  truth  o  t 
toVol.  Ill  generally  received  opinion,  to  doubt  even  whether  by 
•  t  r  *r _ he  nroved. 


■  ,  £cnerauv  icunw  — 

tafmh  categorical  fyllogifms  any  thing  whatever  can  be  proved. 
%% Ma{ '  To  the  idolaters  of  Ariltotle  we  are  perfectly  aware 
that  this  will  appear  an  extravagant  paradox  ;  out  to  the 
votaries  of  truth,  we  do  not  defpair  of  making  U  very 
evident,  that  for  fuch  doubts  there  is  fome  foundation. 

We  are  led  into  this  difquifition  to  counters^,  in  fome 
degree,  what  we  think  the  pernicious  tendency  of  the 
philofophyof  Kant,  which  attempts  have  been  lately 
made  to  introduce  into  this  country.  Of  this  pb|h>to- 
phy  we  (hall  endeavour  to  give  fomethmg  like  a  diitinCt 
view  in  the  proper  place.  It  is  fuflicient  to  obferve 
here,  that  it  refts  upon  the  hypothecs,  that  “  we  are  in 
pofTeffion  of  certain  notions  d  priori,  which  are  abfo- 
lutely  independent  of  all  experience,  although  the  objeBs  of 
experience  correfpond  with  them  ;  and  which  are  diltin- 
rruiftied  by  necejfity  and  drift  univerfdity.”  Tliefe  innate 
and  univerfal  notions,  Kant  confidcrs  as  a  fit  of  cate- 
series,  fiom  which  is  to  be  deduced  all  fuch  knowledge 
as  deferves  the  name  of  fcience  ;  and  he  talks,  of  courie, 
or  at  lead  h:s  Englilh  tranflators  rtprefent  lnm  talking, 
with  great  contempt,  of  iiiduftive  reafoning,  and  fublti- 
tuting  fyllogiftic  demonftration  in  its  (lead. 

As  his  categories  are  not  familiar  to  our  readers,  we 
fliall  in  this  place,  examine  fyllogifms  conne&ed  with 
the  categories  of  Ariftotle,  which  are  at  lead  more  in- 
t eligible  than  thofe  of  Kant,  and  which,  being  Ukewife 
general  notions,  mull,  in  argument,  be  managed  in  the 
fame  way.  Now  the  fundamental  axiom  upon  which 
every  categorical  fyllogifm  refts,  is  the  well  known  pro- 
petition,  which  affirms,  that  “  whatever  may  be  pied.- 
cated  of  a  whole  genus,  may  be  predicated  of  every  fpe- 
cies  and  of  every  individual  comprehended  under  that 
genus.”  Thi3  is  indeed  an  undoubted  truth  ;  but  it 
cannot  conftitute  a  foundation  for  reafoning  from  the 
semis  to  the  fpccies  or  the  individual;  becaufe  we  cannot 
poffibly  know  what  can  be  predicated  of  the  genus  till 
we  know  what  can  be  predicated  of  all  the  individuals 
ranged  under  it.  Indeed  it  is  only  by  afcertainmg, 
through  the  medium  of  induflion,  what  can  be  predi¬ 
cated,  and  what  not,  of  a  number  of  individuals,  that 
we  come  to  form  fuch  notions  as  thofe  of  genera  and 
fbecies;  and  therefore,  in  a  fyllogifm  ftriftly  categorical, 
the  propofitions,  which  conftitute  the  premifes,  and  are 
taken  for  granted,  are  thofe  alone  which  are  capable  of 
proof;  whilft  the  conclufion,  which  the  logician  pre- 
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tends  to  demonftrate,  mud  be  evident  to  intuition  or  *nt*_ 
experience,  otberwife  the  premifes  could  not  be  known 
to  be  true.  The  analyfis  of  a  few  fyllogifms  will  make 
this  apparent  to  every  reader.  ,  . 

Dr  Wallis,  who,  to  an  intimate  acquaintance  with 
the  Ariftotclian  logic,  added  much  mathematical  and 
phyfical  knowledge,  gives  the  following  fyllogifm  as  a 
perfect  example  of  this  mode  of  reafoning  in  the  nrlt 
figure,  to  which  it  is  known  that  all  the  other  figures 
may  be  reduced  :  — 

Onins  animal  eft  fenfu  pmditum. 

Socrates  eft  animal.  Ergo 
Socrates  eft  fenfu  preelitus. 

Here  the  propofition  to  be  demonftrated  is,  that  So¬ 
crates  is  endowed  with  fenfe  ;  and  the  propofitions  af- 
fumed  as  felf-evident  truths,  upon  which  the  demonftra¬ 
tion  is  to  be  built,  are,  that  “  every  animal  is  endowed 
with  fenfe  and  that  “  Socrates  is  an  animal.”  But 
how  comes  the  demonftrator  to  know  that  “  every  ani¬ 
mal  is  endowed  with  fenfe  ?”  To  this  queftion  we  are 
not  aware  of  any  anfwer  which  can  be  given,  except: 
this,  that  mankind  have  agreed  to  call  every  being, 
which  they  perceive  to  be  endowed  with  ienfe,  an  ani¬ 
mal.  Let  this,  then,  be  fuppofed  the  true  anfwer :  the 
next  queftion  to  be  put  to  the  demonftrator  is,  How  he 
comes  to  know  that  Socrates  is  an  animal?  If  we  have 
anfwered  the  former  queftion  properly,  or,  in  other 
words,  if  it  be  eflential  to  this  genus  of  beings  to  be 
endowed  with  fenfe,  it  is  obvious  that  he  can  know  that 
Socrates  is  an  animal  only  by  perceiving  him  to  be  en¬ 
dowed  with  fenfe ;  and  therefore,  in  this  iyllogifm,  the 
propofition  to  be  proved  is  the  very  firft  of  the  three  of 
which  the  truth  is  perceived  ;  and  it  is  perceived  intui¬ 
tively,  and  not  inferred  from  others  by  a  procefs  of  rea¬ 
foning.  .  .. 

Though  there  are  ten  categories  a->d  hve  predi¬ 
cates,  there  are  but  two  kinds  of  categorical  propofi¬ 
tions,  viz  Thofe  in  which  the  property  or  accident  is 
predicated  of  the  fob  fiance  to  which  it  belongs,  and 
thofe  in  which  the  genus  is  piedicated  of  the  fptexes  or 
individual.  Of  the  former  kind  is  the  propofition  pie- 
tended  to  be  proved  by  the  fyllogifm  which  we  have 
confidercd  j  of  the  latter,  is  that  which  is  proved  by  the 
following 


Quicquid  fenfu  praeditum,  eft  animal. 

Socrates  eft  fenfu  prjeditus.  Ergo 
Socrates  eft  animal. 

That  this  is  a  categorical  fyllogifm,  legitimate  m 
mode  and  figure,  will  be  denied  by  no  man  who  is  not 
an  abfolute  ftranger  to  the  very  firtt  principles  of  the 
Ariftotelian  logic-;  but  it  requires  little  attention  indeed 
to  perceive  that  it  proves  nothing.  The  impofition  o. 
names  is  a  thing  fo  perfectly  arbitrary-,  that  the  being, 
or  clafs  of  beings,  which  in  Latin  and  Englifh  is  called 
animal,  is  with  equal  propriety  in  Greek  called  and 
in  Hebrew  u-3.  To  a  native  of  Greece,  therefore,  and 
to  an  ancient  Hebrew,  the  major  propofition  of  this 
fvllogifm  would  have  been  wholly  unintelligible  ;  but 
had  either  of  thofe  perfons  been  told  by  a  man  of  known 
veracity,  and  acquainted  with  the  Latin  tongue,  that 
every  thing  endowed  with  fenfe  was,  by  the  Romans, 
called  animal,  he  would  then  have  underftood  the  pro¬ 
pofition,  admitted  its  truth  without  hefitation,  and  have 
‘  henceforth 
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fodu&ion.  henceforth  known  that  Socrates  and  Mofes,  and  every 
^  thing  elfe  which  he  perceived  to  be  endowed  with  fenfe, 
would  at  Rome  be  called  animal.  This  knowledge, 
however,  would  riot  have  reded  upon  demonftrative  rea- 
foning  of  any  kind,  but  upon  the  credibility  of  his  in¬ 
former,  and  the  intuitive  evidence  of  his  own  fenfes. 

It  will  perhaps  be  faid,  that  the  two  fyllogifms  which 
we  have  examined  tire  improper  examples,  becaufe  the 
truth  to  be  proved  by  the  former  is  felf  evident,  whild 
that  which  is  meant  to  be  edabliihed  by  the  latter  is 
merely  verbal,  and  therefore  arbitrary.  But  the  follow¬ 
ing  is  liable  to  neither  of  thefc  objections : 

y. Ill  animals  are  mortal. 

Man  is  an  animal ;  therefore 

Mart  is  mortal. 

Here  it  would  be  proper  to  afk  the  demon ftrator,  up¬ 
on  wh?t  grounds  he  fo  confidently  pronounces  all  ani¬ 
mals  to  be  mortal  ?  The  proportion  is  fo  far  from  ex- 
preffing  a  felf  evident  truth,  that,  previous  to  the  en- 
tiance  of  fin  and  death  into  the  world,  the  firft  man 
had  furely  no  conception  of  mortality.  He  acquired 
the  notion,  however,  by  experience,  when  he  faw  the 
animals  die  in  fucceftion  around  him  ;  and  when  he  ob- 
ferved  that  no  animal  with  which  he  was  acquainted, 
not  even  his  own  fon,  efcaped  death,  he  would  conclude 
that  all  animals,  without  exception,  are  mortal.  This 
conchilion,  however,  could  not  be  built  upon  fyllogiftic 
reafoning,  nor  yet  upon  intuition,  but  partly  upon  ex¬ 
perience  and  partly  on  analogy.  As  far  as  his  expe¬ 
rience  went,  the  proof,  by  induction,  of  the  mortality 
of  all  animals  was  complete;  but  there  are  many  ani¬ 
mals  in  the  ocean,  and  perhaps  on  the  earth,  which  he 
never  faw,  and  of  whole  mortality  therefore  he  could 
affirm  nothing  but  from  analogy,  /.  e.  from  concluding, 
as  the  conflitution  of  the  human  mind  compels  us  to 
conclude,  that  Nature  is  uniform  throughout  the  uni- 
verfe,  and  that  limilar  canfes,  whether  known  or  un¬ 
known,  will,  in  fimilar  circumilances,  produce,  at  all 
times,  funilar  tffcAs.  It  is  to  be  obferved  of  thU  fyllo- 
gifm,  as  of  the  firft  which  we  have  confidered,  that  the 
proportion,  which  it  pretends  to  demonflrate,  is  one  of 
thole  truths  known  by  experience,  from  which,  by  the 
procefs  of  indu&ion,  we  infer  the  major  of  the  premifes 
to  be  true;  and  that  therefore  the  reaioniug,  if  reafoning 
it  can  be  called,  tuns  in  a  circle. 

Yet  by  a  concatenation  of  fyllogifms  have  logicians 
prettnded  that  a  long  feries  of  important  truths  may 
be  difeovered  and  demonflrated  ;  and  even  Wallis  him- 
felf  feems  to  think,  that  this  is  the  inftrument  by  which 
the  mathematicians  have  deduced,  from  a  few  pollulates, 
accurate  definitions,  and  undeniable  axioms,  all  the  truths 
of  their  demonftrative  fcience.  Let  us  try  the  truth 
of  this  opinion  by  analyfmg  fome  of  Euclid’s  demon- 
flrations. 

In  the  fhort  article  Principle  (Encycl.)>  it  has  been 
(hewn,  that  all  our  frjl  truths  are  particular ,  and  that  it 
is  by  applying  to  them  the  rules  of  indu&ion  that  we 
form  general  truths  or  axioms— even  the  axioms  of  pure 
geometry.  As  this  fcience  treats  not  of  real  external 
things,  but  merely  of  ideas  or  conceptions ,  the  creatures 
of  our  minds,  it  is  obvious,  that  its  definitions  may  be 
perfedtly  accurate,  the  induction  by  which  its  axioms 
are  formed  complete,  and  therefore  the  axioms  them- 
felves  univerfal  propofition3.  The  ufe  of  thefe  axioms 
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is  merely  to  fhorten  the  different  proceffes  of  geometri* -fnluflioiv 
cal  reafoning,  and  not,  as  has  fometimes  been  abfurdly  v~“#- 
fuppofed,  to  be  made  the  parents  or  caufes  of  parti¬ 
cular  truths.  No  truth,  whether  geneial  or  particular,, 
can,  in  any  fenfe  of  the  word,  be  the  caufe  of  another 2 
truth.  If  it  were  not  true  that  all  individual  figures, 
of  whatever  form,  comprehending  a  portion  of  fpaee 
equal  to  a  portion  comprehended  by  any  other  indivi¬ 
dual  figure,  whether  of  the  fame  form  with  fome  ot 
them,  or  of  a  form  different  fiom  them  all,  are  equal  to. 
one  another,  it  would  not  be  true  that  “  things  in  ge¬ 
neral,  which  are  equal  to  the  fame  tiling,  or  that  mag-* 
nitudes  which  coincide,  or  exactly  fill  the  fame  fpaee,” 
are  refpeChvtly  equal  to  one  another;  and  therefore  the 
firft  and  eight  of  Euclid’s  axioms  would  be  falfe.  So 
far  are  thefe  axioms,  or  general  truths,  from  being  the 
parents  of  particular  truths,  that,  as  conceived  by  us,  they 
may,  with  greater  propriety,  be  termed  their  offspring . 

1  hey  are  indeed  nothing  more  than  general  expreffio?^, 
comprehending  all  particular  truths  ot  the  fame  kind. 

When  a  mathematical  propofitioa  therefore  is  enounced, 
if  the  terms,  of  which  it  is  compofed,  or  the  figures  of- 
which  a  cercain  relation  is  predicated,  can  be  brought  toge¬ 
ther  and  immediately  compared,  no  demonllration  i3  ne- 
ceflary  to  point  out  its  truth  or  falfehood.  It  is  indeed  in¬ 
tuitively  perceived  to  be  either  comprehended  under,  or 
contrary  to  fome  know?)  axiom  of  the  fcience;  but  it  has 
the  evidence  of  truth  or  falfehood  in  itfelf,  and  not  in 
confequettce  of  that  axiom.  When  the  figures  or  fymbols 
cannot  be  immediately  compared  together,  it  is  then, 
and  only  then,  that  recourfe  is  had  to  demonftration  ; 
which  proceeds,  not  in  a  feries  of  fyllogifms,  but  by  a 
procefs  of  ideal  menfuration  or  induction.  A  figure  or 
Symbol  is  conceived,  which  may  be  compared  with  each 
of  the  principal  figures  or  fymbols,  or,  if  that  cannot 
be,  with  one  of  them,  and  then  another,  which  may  be 
compared  with  it,  till  through  a  feries  of  well  known 
intermediate  relations,  a  comparifon  is  made  between 
the  terms  of  the  original  propolition,  of  which  the  truth 
or  falfehood  is  then  perceived. 

Thus  in  the  47th  propofition  of  the  firft  book  of 
Euclid’s  Elements,  the  author  propofes  ro  demonltratc 
the  equality  between  the  fquarc  of  the  hypothenufe  of 
a  right  angled  triangle,  and  the  fum  of  the  fquares  de¬ 
ferred  on  the  other  two  fides ;  but  he  does  not  proceed 
in  the  way  of  categorical  fyllogifms,  by  raifing  his  de¬ 
monftration  on  fome  univerfal  truth  relating  to  the  ge¬ 
nus  of  fquares .  On  the  contrary,  he  proceeds  to  mea - 
Jure  the  three  fquares  of  which  he  has  affirmed  a  certain 
relation  ;  but  as  they  cannot  be  immediately  compared 
together,  he  dire&s  the  largeft  of  them  to  be  divided 
into  two  parallelograms, according  to  a  rule  which  he  had 
formerly  afeertained  to  be  juft  ;  and  as  thefe  parallelo¬ 
grams  can,  as  little  as  the  iquare  of  which  they  are  the 
conllituent  parts,  be  compared  with  the  fquares  of  the 
other  two  fides  of  the  triangle,  he  thinks  ot  fome  inter¬ 
mediate  figure  which  may  be  applied  as  a  common  mea- 
fure  to  the  fquares  and  the  parallelograms.  According¬ 
ly,  having  before  found  that  a  parallelogram,  or  fquare, 
is  exa&ly  double  of  a  triangle  (landing  on  the  fame  bafe 
and  between  the  fame  parallels  with  it,  he  conflrufts 
triangles  upon  the  fame  bafe,  and  between  the  fame  pa¬ 
rallels  with  his  parallelograms,  and  the  fquares  cf  the 
fides  containing  the  right  angle  of  the  original  triangle; 
and  finding,  by  a  procefs  formerly  (hewn  to  be  juft; 
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Indu&ior.  that  the  triangles  on  the  bafes  of  the  parallelograms  are 

i— v -  p^ecifely  equal  to  the  tiiangles  on  the  bafea  of  the 

fquares  he  perceives  at  once  that  the  two  parallelo¬ 
grams,  of  which  the  larged  fqnare  is  compofed,  mud 
be  equal  to  the  fum  of  the  two  letter  fquares  ;  and  the 
truth  of  the  propofition  is  demonttrated. 

In  the  courfe  of  this  demonftration,  there  is  not  fo 
much  as  one  truth  inferred  from  another  by  fyllogifm, 
but  all  are  perceived  in  fucceffion  by  a  feriea  of  fimple 
apprehenfions.  Euclid,  indeed,  after  finding  the  triangle 
conftru&ed  on  the  bafe  of  one  of  the  parallelograms  to 
be  equal  to  the  triangle  conflruded  on  the  bafe  of  one 
of  the  fquares,  introduces  an  axiom ,  and  fays,  “  but 
the  doubles  of  equals  are  equal  to  one  another  ;  there¬ 
fore  the  parallelogram  is  equal  to  the  fquare.”  But 
if  from  this  mode  of  expreffion  any  man  conceive  the 
axiom  or  univerfal  truth  to  be  the  caufe  of  the  truth 
more  particular,  or  fuppofe  that  the  latter  could  not 
be  appiehended  without  a  previous  knowledge  of  the  for- 
mer,  he  is  a  llranger  to  the  nature  of  evidence,  and  to 
the  procefs  of  generalisation,  by  which  axioms  are  form¬ 
ed. 

'  If  we  examine  the  problems  of  this  ancient  geome¬ 
trician,  we  fha.ll  find  that  the  truth  of  them  is  proved 
by  the  very  fame  means  which  he  makes  ufe  of  to 
point  out  the  truth  of  his  theorems.  Thus,  the  firft 
problem  of  his  immortal  work  is,  “  to  deferibe  an  equi¬ 
lateral  triangle  on  a  given  finite  ftraight  line  and.not 
only  is  this  to  be  done,  but  the  method  by  which  it  is 
done  mutt  be  fuch  as  can  be  (hewn  to  be  incontroveiti- 
bly  juft.  The  Tides  of  a  triangle,  however,  cannot  be  ap¬ 
plied  to  each  other  fo  as  to  be  immediately  compared  ; 
for  they  are  conceived  to  be  immoveable  among  them- 
felves.  A  common  meafure,  therefore, 
equivalent  to  a  common  meafure,  mult 
which  the  triangle  may  be  conftruded, 
lity  of  its  three  Tides  afterwards  evinced 
valent  Euclid  finds  in  the  circle.. 

By  contemplating  the  properties  of  the  circle,  it  was 
eafy  to  perceive  that  all  its  radii  mutt  be  equal  to  one 
another.  Ke  therefore  direds  two  circles  to  be  de- 
feribed  ficm  the  oppofite  extremities  of  the  given  fi¬ 
nite  ftraight  line,  fo  as  that  it  may  be  the  radius  of 
each  of  them  ;  and  from  the  point  in  which  the  circles 
interfid  one  another,  he  orders  lines  to  he  drawn  to 
the  extreme  points  of  the  given  line,  affirming  that 
theft  three  lines  conftitute  an  equilateral  triangle.  To 
convince  his  reader  of  the  truth  of  this  affirmation,  he 
lias  only  to  put  him  in  mind,  that  from  the  properties 
of  the  circle,  the  lines  which  he  has  drawn  muft  be 
each  equal  to  the  given  line,  and  of  courfe  all  the  three 
equal  to  one  another  ;  and  this  mutual  equality  is  per¬ 
ceived  by  fimple  apprehenfion,  and  not  inferred  by  fyl- 
logiftic  reafoning.  Euclid,  indeed,  by  introducing  in¬ 
to  the  demonftration  his  firft  axiom,  gives  to  it  the 
form  of  a  fyllogifm:  but  that  fyllogifm  proves  nothing  ; 
for  if  the  equality  of  the  three  Tides  of  the  triangle  were 
not  intuitively  perceived  in  their  pofition  and  the  pro¬ 
perties  of  the  circle,  the' firft  axiom  would  itTelf  be  a 
falTehood.  So  true  it  is  that  categorical  fyllogiTms 
have  no  place  in  geometrical  reafoning  ;  which  is  as 
flridly  experimental  and  indudive  as  the  reafoning  em¬ 
ployed  in  the  various  branches  of  phyfics. 

But  if  this  be  fo,  how  come  the  truths  of  pure  geo¬ 
metry  to  be  neceffary,  fo  that  the  contrary  of  any  one 
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of  them  is  clearly  perceived  to  be  impofiible  ;  whilft  Indr«<5bon^ 
phyfical  truths  are  all  contingent,  fo  that  there  is  not  v— ' 

one  of  them  of  which  the  dired  contrary  may  not 
eafily  be  conceived  ? 

That  there  ig  not  one  phyfical  truth,  of  which  the 
contrary  may  not  he  conceived,  is  not  perhaps  fo  cer¬ 
tain  as  has  generally  been  imagined  ;  but  admitting  the 
fad  to  be  as  it  has*  commonly  been  dated,  the  appa¬ 
rent  difference  between  this  clafs  of  truths  and  thofe  of 
pure  geometry,  may  be  eafily  accounted  for,  without 
fuppoting  that  the  former  reds  upon  a  kind  of  evi¬ 
dence  totally  different  from  that  which  fupports  the  fa¬ 
bric  of  the  latter. 

The  objeds  of  pure  geometry,  as  we  have  already  ob- 
ferved,  are  the  creatures  of  our  own  minds,  which  con¬ 
tain  in  them  nothing  concealed  from  our  view.  As 
the  mathematician  treats  them  merely  as  mcafurable 
quantities,  he  knows,  with  the  utmoft  precifion,  upon 
what  particular  properties  the  relation  affirmed  to  fub- 
fiil  between  any  two  or  more  of  them  muft  absolutely 
deoend  ;  and  lie  cannot  poffibly  enteitain  a  doubt  but 
it  will  be  found  to  have  place  among  all  quantities 
having  the  fame  propeities,  becaufe  it  depends  upon 
them,  and  upon  them  alone.  His  procefs  of  induction, 
therefore,  by  a  dries  of  ideal  meafurements,  is  always 
complete,  and  exhaufts  the  fubjed  ;  but  in  phyfical  en¬ 
quiries  the  cafe  is  widely  different.  The  fubjeds  which 
employ  the  phyfical  enquirer  are  not  his  own  ideas,  and 
their  various  relations,  but  the  properties,  powers,  and 
relations  of  the  bodies  which  compofe  the  univerfe  ; 
and  of  thofe  bodies  he  knows  neither  the  fubftance,  in¬ 
ternal  ftrudure,  nor  all  the  qualities  :  fo  that  he  can 
very  feldom  difeover  with  certainty  upon  what  parti¬ 
cular  property  or  properties  the  phenomena  of  the  cor¬ 
poreal  world,  or  the  relations  which  fubiift  among  dif¬ 
ferent  bodies,  depend.  He  experts,  indeed,  with  confi¬ 
dence,  not  inferior  to  that  with  which  he  admits  a  mathe¬ 
matical  demonftration,  that  any  corporeal  phenomenon, 
which  he  has  obferved  in  certain  circumftances,  will  be 
always  obferved  in  circumftances  exadly  fimilar  ;  but 
the  misfortune  is,  that  he  can  very  feldom  be  afeertain- 
ed  of  this  fimilarity.  He  does  not  know  any  one  piece 
of  matter  as  it  is  in  itfelf ;  he  cannot  leparatc  its  various 
properties;  and  of  couifc  cannot  attribute  to  any  one 
property  the  effeds  or  apparent  effeds  which  proceed 
excfufively  from  it.  Indeed,  the  properties  of  bodies 
are  fo  clofely  interwoven,  that  by  human  means  they 
cannot  be  completely  feparated  ;  and  hence  the  moft 
cautious  inveftigator  is  apt  to  attribute  to  fome  one  or 
two  properties,  an  event  which  in  reality  refults  per¬ 
haps  from  many.  (See  Philosophy  and  Physics* 
EncycL)  This  the  geometrician  never  does.  He 
knows  perfedly  that  the  relation  of  equality  which 
fubfifts  between  the  three  angles  of  a  plain  triangle 
and  two  right  angles,  depends  not  upon  the  fize  of  the 
triangles,  the  matter  of  which  they  are  conceived  to  be 
made,  the  particular  place  which  they  occupy  in  the 
univerfe,  or  upon  any  one  circuinftance  whatever  be- 
fides  their  triangulaiity,  and  the  angles  of  their  corro- 
lets  being  exadly  right  angles  ;  and  it  is  upon  thia 
power  of  diferiminauon  which  we  have  in  the  concep¬ 
tions  of  pure  geometry,  and  have  not  in  the  objeds  of 
phyfics,  that  the  truths  of  the  one  fciencc  are  percei¬ 
ved  to  be  neceffary,  while  thofe  of  the  other  appear  to  be 
contingent ;  though  the  mode  of  demonftration  is  the 
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Tnertb,  fame  in  both,  or  at  lead  equally  removed  from  cate- 
Inflammi-  g0rical  iyllf)gifms. 

u  tl°n‘  ,  INERTIA.  See  Dynamics  and  Impulsion  in 
this  Supplement. 

INFLAMMATION  has  been  fufficiently  explain¬ 
ed  in  the  Em ydnpadui,  and  in  the  article  Chemistry 
in  this  Supplement  ;  but  it  cannot  be  improper,  in  this 
place,  to  give  an  account  of  fome  remarkable 

Spontaneous  J kflammatk  a’s,  which,  as  different  fub- 
fiances,  are  liable  to  them,  have  been,  and  may  again 
be,  the  canfe  of  many  and  gtcat  misfortunes 

The  fpontaneous  inflammation  of  efl'ential  ods,  and 
that  of  fome  fat  oils,  when  mixed  with  nitrous  acid, 
are  well  known  to  philofophers  ;  fo  alfo  is  that  of  pow¬ 
dered  charcoal  with  the  fame  acid  (lately  diicovered  by 
M.  Prouil),  and  thofe  of  phofphorus,  of  pyrophorus 
and  of  fulminating  gold  Thele  fubllances  are  general¬ 
ly  to  be  found  only  in  the  laboratories  of  chemilts,  who 
are  perfectly  well  acquainted  with  the  precautions  which 
it  is  neccflary  to  take  to  prevent  the  unhappy  accidents 
which  may  be  occalioned  by  them. 

The  burning  of  a  ilore  houfe  of  fails,  which  happen¬ 
ed  at  Bretl  in  the  year  17  ,7,  was  caufed  Ky  the  fpon¬ 
taneous  inflammation  of  fome  oiled  cloths,  which,  after 
having  been  painted  on  one  fide,  and  dried  in  the  fun, 
were  (lowed  away  while  yet  warm  ;  as  was  fhewn  by 
*  See  Me  fubfequent  experiments  *. 

moires de  Vegetables  boiled  in  oil  or  fat,  and  left  to  them- 
V Academic  fejves>  after  having  been  prefled,  inflame  in  the  open 
air.  This  inflammation  always  takes  place  when  the 
vegetable  6  retain  a  certain  degree  of  humidity  ;  if  they 
are  fir (l  thoioughly  dried,  they  are  reduced  to  afhes, 
without  the  appearance  of  flame.  We  owe  the  obLr- 
.  journai  vat  ion  of  thtfe  fads  to  MM.  Saladin  and  Carettef. 
rh7riquc,  C  The  heaps  of  linen  rags  which  are  thrown  together 
J7&4*  in  paper  manufactories,  the  preparation  of  which  is 
haftened  by  means  of  fermentation,  often  take  fire,  if 
not  carefully  attended  to. 

The  fpontaneous  inflammation  of  hay  has  been  known 
for  many  centuries  ;  by  its  means  houfes,  barns,  &c. 
have  been  often  reduced  to  afhes.  When  the  hay  is 
laid  up  damp,  the  inflammation  often  happens  ;  for  the 
fermentation  is  then  very  great.  This  accident  very 
feldom  occurs  to  the  firil  hay  (according  to  the  obfer- 
vation  of  M.  de  Boniare),  but  is  much  more  common  to 
thefecond  ;  and  if,  through  inattention,  a  piece  of  iron 
fhould  be  left  in  a  ftalk  of  hay  in  fermentation,  the  in¬ 
flammation  of  that  ftalk  is  almoft  a  certain  confequence. 
Corn  heaped  up  has  alfo  fometimes  produced  inflamma¬ 
tions  of  this  nature.  Vanieri,  in  his  P radium  Kujtic:imy 
fays, 

Qua  uero  (gramma )  nondum  fails  it f data  reccndens 
Imprudent^  fubitis  pariunt  iticendia  Jlammis. 

Dung  alfo,  under  certain  circumftances,  inflames  fpon- 
tancoufly. 

In  a  paper,  pnblifhed  in  the  Repertory  of  Arts  and 
Manuf attunes ,  by  the  Rev.  William  1  ooke,  F.  R  Si 
&c.  we  have  the  following  remarkable  inftances  of  fpon¬ 
taneous  inflammation.  “  A  perfon  of  the  name  of 
*Riide,  an  apothecary  at  Bautzen,  had  prepared  a  py- 
rophorus  from  rye-bran  and  alum.  Not  long  after  lie 
had  made  the  dilcovery,  there  broke  out,  in  the  next 
village  of  Nauflitz,  a  great  fire,  which  did  much  mif- 
chief,  and  was  faid  to  have  been  oecalioned  by  the  treat- 
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ing  of  a  fick  cow  in  the  cow- houfe.  Mr  Rude  knew,  tnflamma- 
that  the  countrymen  were  ufed  to  lay  an  application  of  tloru  , 
parched  rye-bran  to  their  cattle  for  cuiing  the  thick 
neck  ;  he  knew  alfo,  that  alum  and  rye  bran,  by  a  pro¬ 
per  procefs,  yielded  a  pyrophorus  ;  and  now  he  wiihed 
to  try  whether  parched  rye  bran  alone  would  have  the 
fame  effect.  Accordingly,  he  roafted  a  quantity  of  rye- 
bran  by  the  fire,  till  it  had  acquired  the  colour  of  roaft- 
ed  coffee.  This  roafted  bran  he  wrapped  up  in  a  linen 
cloth;  in  the  fpace  of  a  few  minutes  there  arofe  a  ftrong 
fmoke  through  the  cloth,  accompanied  by  a  fmell  of 
burning.  Not  long  afterwards  the  rag  grew  as  black 
as  tinder,  and  the  bran,  now  become  hot,  fell  through 
it  on  the  ground  in  little  balls.  Mr  Rude  repeated 
the  experiment  at  various  times,  and  always  with  the 
fame  refult.  Who  now  will  any  longer  doubt,  that  the 
frequency  of  fires  in  cow- houfes,  which  in  thofe  parts 
are  moftly  wooden  buildings,  may  not  be  occafioiied  by 
this  common  praCtice,  of  binding  roafted  bran  about 
the  necks  of  the  cattle  ?  The  fire,  after  confirming 
the  cattle  and  the  (bed,  communicates  itfelf  to  the  ad¬ 
joining  buildings  ;  great  damage  enfues  ;  and  the  ig¬ 
norant  look  for  the  caufe  in  wilful  and  malicious  firing, 
consequently  in  a  capital  crime.” 

The  fame  author  informs  us,  that  in  the  fpring  of 
the  year  178c',  a  fire  was  difeovered  on  board  a  Ruffian 
frigate  lying  in  the  road  of  CronlUdt  ;  which,  if  it  had 
not  been  timely  extinguifhed,  would  have  endangered 
the  whole  fleet.  After  the  fevereft  ferutiny,  no  caufe 
of  the  fire  was  to  be  found  ;  and  the  matter  was  forced 
to  remain  without  explanation,  but  with  (Irong  furmifes 
of  fome  wicked  incendiary  being  at  the  bottom  of  it. 

In  the  month  of  Auguft,  in  the  fame  year,  a  fire  broke 
out  at  the  hemp-magazine  at  St  Pcterfburgh,  by  which 
feveral  hundred  thoufand  poods  J  of  hemp  and  flax  were  j  a  pood 
confumed.  The  walls  of  the  magazine  are  of  brick, coi!ii(U  of 
the  floors  of  ftone,  and  the  rafters  and  covering  of  iron  ;  ^^ounda^ 
it  ftands  alor.e  on  an  ifland  in  the- Neva,  on  which,  a&^n 
well  as  on  board  the  fhips  lying  in  the  Neva,  no  fire  is 
permitted  In  St  Peterfbwrgh,  in  the  fame  year,  a  fire 
was  difeovered  in  the  vaulted  /hop  of  a  furrier.  In 
thele  (hops,  which  aie  all  vaults,  neither  fire  nor  candle 
is  allowed,  and  the  doors  of  ilicm  are  all  of  iion.  At 
length  the  probable  caufe  was  found  to  be,  that  the 
furrier,  the  evening  before  the  fire,  had  got  a  roll  of 
new  cere-cloth  (much  in  ufe  here  for  covering  tables, 
counters,  See.  being  eahly  wiped  and  kept  clean),  and 
had  left  it  in  his  vault,  where  it  was  found  almolt  con- 
fumed. 

In  the  night  between  the  20th  and  21ft  of  April 
17  M,  a  fire  wa?  feen  on  board  the  frigate  Maria,  which 
lay  at  anchor,  with  feveral  other  flups,  in  the  road  ofT 
the  ifland  of  Croniladt ;  the  fire  was,  however,  foon  ex- 
tiriguifhed  ;  and,  by  the  fevered  examination,  lutle  or 
nothing  could  he  extorted  concerning  the  manner  in 
which  it  had  ar  fen.  The  gariifon  was  threatened  with 
a  icrutiny  that  fhould  colt  them  dear  ;  and  while  they 
were  in  this  cruel  Rate  of  fuipenee,  ail  order  came  from 
the  fovereign,  which  quieted  their  minds,  and  gave  rife 
to  fome  veiy  fatisfadtory  experiments. 

It  having  been  found,  upon  juridical  examination,  as 
well  as  private  inquiry,  that  in  the  fhip’s  cabin,  when 
the  fmoke  appeared,  there  lay  a  bundle  of  matting, 
containing  Ruffian  lamp  black  prepared  from  hr- foot, 
jmoiftened  with  hemp  oil  yarnilh,  which  was  perceived 
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Inftimma-  to  have  fpaiks  of  fire  in  it  at  the  time  of  the  extinction, 
tio11,  the  Ruffian  admiralty  gave  orders  to  make  various  ex- 

l"  '  v"  "  periments,  in  order  to  fee  whether  a  mixture  of  hemp- 
oil  varnifh  and  the  forementioned  Ruffian  black,  folded 
up  in  a  mat  and  bound  together,  would  kindle  of  ltfelf. 

They  fhook  40  pounds  of  fir-wood  foot  into  a  tub, 
and  poured  about  35  pounds  of  hemp  oil  varnifh  upon 
it  ;  this  they  let  Hand  for  an  hour,  after  which  they 
poured  off  the  oil.  The  remaining  mixture  they  now 
wrapped  up  in  a  mat,  and  the  bundle  was  laid  clofe  to 
the  cabin,  where  the  midfhipmen  had  their  birth.  To 
avoid  all  fufpicion  of  treachery,  two  officers  fealed  both 
the  mat  and  the  door  with  their  own  feals,  and  ilation- 
ed  a  watch  of  four  fea  officers,  to  take  notice  of  all 
that  pa  fie  d  the  whole  night  through  ;  and  as  foon  as 
any  fmoke  fhould  appear,  immediately  to  give  informa¬ 
tion  to  the  commandant  of  the  port. 

The  experiment  was  made  the  26th  of  April,  about 
1  1  o’clock  A.  M.  in  prefence  of  all  the  officers  named 
in  the  commiffion.  Eaily  on  the  following  cay,  about 
fix  o’clock  A.  M.  a  fmoke  appeared,  of  which  the  chief 
commandant  was  immediately  informed  by  an  officer : 
fie  came  with  all  poffible  fpeed,  and  through  a  fmall 
hole  in  the  door  faw  the  mat  fmoking.  Without  open¬ 
ing  the  door,  he  diipatched  a  meffenger  to  the  members 
of" the  commilfion  ;  but  as  the  fmoke  became  ftronger, 
and  fire  began  to  appear,  the  chief  commandant  found 
it  necefiary,  without  waiting  for  the  members  of  the 
commiffion  to  break  the  feals  and  open  the  door.  No 
fooner  was  the  air  thus  admitted,  than  the  mat  began 
to  burn  with  gi eater  force,  and  prefently  it  burll  into 
a  flame. 

The  Ruffian  admiralty,  being  now  fully  convinced 
of  the  felf-enkindling  property  of  this  compofition, 
tranfmitted  their  experiment  to  the  Imperial  Academy 
of  Sciences  ;  who  appointed  Mr  Georgi,  a  very  learned 
and  able  adjunct  of  the  academy,  to  make  farther  experi¬ 
ments  on  the  fubjecti  Previous  to  the  relation  of  thefe 
experiments,  it  is  neceffary  to  obferve,  that  the  Ruffian 
fir-black  is  three  or  four  times  more  heavy,  thick,  and 
un&uous,  than  that  kind  of  painters  black  which  the 
Germans  call  kien-rahm.  The  former  is  gathered  at 
Ochta,  nenr  St  Peterfburgh,  at  Mofco,  at  Archangel, 
and  other  places,  in  little  wooden  huts,  from  refinous 
fir-wood,  and  the  un&uous  bark  of  birch,  by  means  of 
an  apparatus  uncommonly  fnnple,  confifting  of  pots 
without  bottoms  fet  one  upon  the  other;  and  is  fold 
very  cheap.  The  famous  fine  German  kien-rahm  is  cal¬ 
led  in  Ruffia  Holland's  black.  In  what  follows,  when 
raw  oil  is  fpoken  of,  it  is  to  be  underftood  of  linfeed- 
oil  or  hemp  oil  ;  but  moft  commonly  the  latter.  The 
varnifh  is  made  of  five  pounds  of  hemp  oil  boiled  with 
two  ounces  and  a  half  of  minium.  For  wrapping  up 
the  compofition,  Mr  Georgi  made  ufc  of  coarfe  hemp- 
linen,  and  always  fingle,  never  double.  The  impregna¬ 
tions  and  commixtures  were  made  in  a  large  wooden 
bowl,  in  which  they  flood  open  till  they  were  wrapped 
up  in  linen. 

T  liree  pounds  of  Ruffian  fir-black  were  flowly  im¬ 
pregnated  with  five  pounds  of  hemp-oil  varnifh  ;  and 
when  the  mixture  had  ilood  open  five  hours,  it  was 
bound  up  in  linen.  By  this  procefs  it  became  clotted  ; 
but  fome  of  the  black  remained  dry.  When  the  bundle 
had  lain  fixtcen  hours  in  a  chell,  it  was  obferved  to 
emit  a  very  naufeous,  and  rather  putrid,  fmell,  not  quite 
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unlike  that  of  boiling  oil.  Some  part  a  of  it  became 
warm,  and  ileamed  much  ;  tins  fleam  was  watery,  and  _ 
by  no  means  inflammable.  Eighteen  hours  after  the 
mixtuie  was  wrapbed  lip,  one  place  became  brown,  e- 
mined  fmoke,  and  directly  afterwards  glowing  fire  ap¬ 
peared.  1  he  fame  thing  happened  in  a  fecond  and  a 
third  place,  though  other  places  were  fcarcely  warm. 
The  five  crept  flowly  around,  and  gave  a  thick,  grey, 
flinking  fmoke.  Mr  Georgi  took  the  bundle  out  of 
the  chell,  and  laid  it  on  a  ftone  pavement;  when,  on 
being  expofed  to  the  free  air,  there  svofe  a  how  burn¬ 
ing  flame,  a  fpan  high,  with  a  flrong  body  of  fmoke. 
Not  long  afterwards  there  appeared,  here  and  tlieie, 
feveral  chaps  or  clefts,  as  from  a  little  volcano,  the  va¬ 
pour  iffiiing  from  which  but  ll  into  flame.  On  his  break¬ 
ing  the  lump,  it  burll  into  a  very  violent  flame,  full 
three  feet  high,  which  foon  grew  lefs,  and  then  went 
out.  *1  he  fmoking  and  glowing  fire  killed  for  the  fpace 
of  fix  hours;  and  aftei  wards  the  remainder  continued 
to  glow  without  fin  ke  for  two  hours  longer.  The 
giey  earthy  afhes,  when  cold,  weighed  five  ounces  and 
a  half. 

In  another  experiment,  perfectly  fimilar  to  the  fore¬ 
going,  as  far  as  relates  to  the  compofition  and  quanti¬ 
ties,  the  enkindling  did  not  enfue  till  41  horns  after  the 
impregnation  :  the  heat  kept  increasing  for  three  hour6, 
and  then  the  accenfion  followed.  It  is  worthy  of  re¬ 
mark,  that  thefe  experiments  fucceeded  better  on  bright 
days  than  on  fnch  as  were  rainy  ;  and  the  accenfion  came 
on  more  rapidly. 

In  another  experiment,  three  pounds  of  Ruffian  fir- 
black  were  flowly  i impregnated  with  three  pounds  of 
raw  hemp-oil;  and  the  accenfion  enfned  after  nice  hours. 

Three  quarters  of  a  pound  of  German  rahm  were 
flowly  impregnated  with  a  pound  and  a  half  of  hemp- 
oil  varnifh.  The  mixture  remained  70  hours  before  it 
became  hot  and  reeking  ;  it  then  gradually  became  hot¬ 
ter,  and  emitted  a  (bong  exhalation  ;  the  effluvia  vveie 
moill,  and  not  inflammable.  The  reaction  laded  36 
hours,  during  which  the  heat  was  one  while  ftronger, 
and  then  weaker,  and  ac  length  quite  ceafed. 

Stove  or  chimney  foot,  moitly  formed  from  birch- 
wood  fmoke,  wfas  mingled  with  the  above-mentioned 
fubilances  and  tied  up  ;  the  compound  remained  cold 
and  quiet. 

Ruffian  fir- black,  mixed  with  equal  parts  of  oil  of  tur¬ 
pentine,  and  bound  up,  exhibited  not  the  lead  reaction 
or  w*armth. 

Birch  oil,  mixed  with  equal  parts  of  Ruffian  fir- 
black,  and  bound  up,  began  to  grow  warm  and  to  emit 
a  volatile  fmell  ;  but  the  warmth  foon  w'tnt  off  again. 

From  the  experiments  of  the  admiralty  and  of  Mr 
Georgi,  we  learn,  not  only  the  deciiive  certainty  of  the 
felf- accenfion  of  foot  and  oil,  when  the  two  fubflance3 
are  mixed  under  certain  circumftanecs,  but  alfo  the  fol¬ 
lowing  particulars : 

Of  the  various  kinds  of  foot,  or  lamp-black,  the  ex¬ 
periments  fucceeded  more  frequently  and  furely  with 
the  coarfer,  more  un&uous,  and  heavier,  like  Ruffian 
painters  black,  than  with  fine  light  German  rahm>  or 
with  coarfe  chimney-foot.  In  regard  to  oils,  only  thofe 
experiments  fucceeded  which  w'ereinade  with  drying  oils, 
either  iaw  or  boiled.  The  proportions  of  the  foots  to 
the  oils  were,  in  the  fuccefbful  experiments,  very  vari¬ 
ous  ;  the  mixture  kindled  with  a  tenth,  a  fifth,  a  third, 
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jnflaTnma*  with  an  equal,  and  likewife  with  a  double,  proportion 
tiun.  0f  Xn  general,  however,  much  more  depends  on 
*****  the  mode  of  mixture,  and  the  manipulation,  and,  as 
Mr  Georgi  often  obferved,  on  the  weather  ;  for  in 
moift  weather  the  bundles,  after  becoming  warm,  would 
frequently  grow  cold  again. 

The  inftances  of  fpontaneous  inflammation  hitherto 
mentioned  have  been  only  of  vegetable  fubftances ;  but 
we  have  examples  of  the  fame  thing  in  the  animal  king¬ 
dom.  Pieces  of  woollen  cloth,  which  had  not  been 
fconred,  took  fire  in  a  warchoufe.  The  fame  thing  hap¬ 
pened  to  fome  heaps  of  woollen  yarn  ;  and  fome  pieces 
of  cloth  took  fire  in  the  road,  as  they  were  going  to  the 
fuller.  Thefe  inflammations  always  take  place  where 
the  matters  heaped  up  preferve  a  certain  degree  of  hu¬ 
midity,  which  is  neceflary  to  excite  a  fermentation  ;  the 
heat  rtfnlting  from  which,  by  drying  the  oil,  leads  them 
infenfibly  to  a  ilate  of  ignition  ;  and  the  quality  of  the 
oil,  being  more  or  lefs  deficcative,  very  much  contri¬ 
butes  thereto. 

The  woollen  fluff  prepared  at  Sevennes,  which  bears 
the  name  of  Emperor’s  fluff,  has  kindled  of  itfelf,  and 
burnt  to  a  coal.  It  is  not  unufual  for  this  to  happen 
to  woollen  {tuffs,  when  in  hot  fummers  they  are  laid  in 
a  heap  in  a  room  but  little  aired. 

In  June  1781,  the  fame  thing  happened  at  a  wool- 
comber’s  in  a  manufacturing  town  in  Germany,  where 
a  heap  of  wool  combings,  piled  up  in  a  clofe  warehoufe 
feldom  aired,  took  fire  of  itfelf.  This  wool  had  been 
by  little  and  little  brought  into  the  warehoufe  ;  and, 
for  want  of  room,  piled  up  very  high,  and  trodden 
down,  that  more  might  be  added  to  it.  That  this 
combed  wool,  to  which,  as  is  well  known,  rape-oil 
mixed  with  butter  is  ufed  in  the  combing,  burnt  of  it¬ 
felf,  was  fworn  by  feveral  witneffes.  One  of  them  af. 
firmed  that,  ten  years  before,  a  fimilar  fire  happened 
among  the  flocks  of  wool  at  a  clothier’s,  who  had  put 
them  into  a  cafk,  where  they  were  rammed  hard,  for  their 
eafier  conveyance.  This  wool  burnt  from  within  out¬ 
wards,  and  became  quite  a  coal  ;  it  was  very  certain 
that  neither  fire  nor  light  had  been  ufed  at  the  packing, 
cor.fequently  the  above  fmes  arofe  from  fimilar  caufes. 
In  like  maimer,  very  credible  cloth-workers  have  certi¬ 
fied,  that,  after  they  have  bought  wool  that  was  be¬ 
come  wet,  and  packed  it  clofe  in  their  warehoufe,  this 
wool  has  burnt  of  itfelf ;  and  very  feiious  confequences 
might  have  followed,  if  it  had  not  been  difeovered  in 
lime. 

Nay,  there  are  inflances,  though  they  be  but  rare, 
of  human  bodies  being  confumed  by  fpontaneous  in¬ 
flammation.  In  the  Philofophical  'I  ranfaClions,  and  in 
the  Memoirs  of  the  Academies  of  Paris  and  Copenha¬ 
gen,  it  is  related  that  an  Italian  lady  (the  Countefs 
Cornelia  Bandi)  was  entirely  reduced  to  afhes,  except 
her  legs ;  that  an  Englifh  woman,  called  Grace  Pitt, 
was  almofl  entirely  confumed  by'  a  fpontaneous  inflam¬ 
mation  of  her  vifeera  :  and,  laflly,  that  a  prieft  of  Ber¬ 
gamo  was  confumed  in  the  fame  manner.  Thefe  fpon¬ 
taneous  inflammations  have  been  attributed  to  the  abufe 
of  fpirituous  liquors  ;  but  though  the  viftims  of  intem¬ 
perance  are  indeed  very  numeious,  thefe  certainly  do 
not  belong  to  that  number. 

The  mineral  kingdom  alfo  often  affords  inflances  of 
fpontaneous  inflammation.  Pyrites  heaped  up,  if  wet¬ 
ted  and  expofed  to  the  air,  take  fire.  Pitcoal  alfo,  laid 
in  heaps,  under  certain  circumftances,  inflames  fponta- 
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neoufly.  M.  Duhamel  has  deferibed  two  inflammations  Inflamma* 
of  this  nature,  w  hich  happened  in  the  magazines  of  t,<m 
Brefl,  in  the  years  1741  and  1757.  Cuttirgs  of  iron, 
which  had  been  left  in  water,  and  were  afterwards  1— -y—  J 
expoled  to  the  open  air,  gave  fpa»*ks,  and  fet  fire  to  the 
neighbouring  bodies.  For  this  obfervation  we  are  ob¬ 
liged  to  M.  de  Charpentier. 

The  caufes  of  thefe  phenomena  the  chemiil  will  p.fiign; 
but  they  are  here  recorded  as  a  warning  to  tradefmen 
and  others.  It  is  evident,  from  the  fadts  which  have 
been  related;  that  foontaneous  inflammations  being  very 
frequent,  and  their  caufes  very  various,  too  much  at¬ 
tention  and  vigilance  cannot  be  ufed  to  prevent  their 
dreadful  effedls.  And  confeqiiently  it  is  impoffible  to 
be  too  careful  in  watching  over  public  magazines  and 
florehoufes,  particularly  thofe  belonging  to  the  ord¬ 
nance,  or  thofe  in  which  are  kept  hemp,  cordage,  lamp¬ 
black,  pitch,  tar,  oiled  cloths,  &c.  which  fubftances 
ought  never  to  be  left  heaped  up,  particularly  if  they 
have  any  moift ure  in  them.  In  order  to  prevent  any  ac¬ 
cident  from  them,  it  would  be  proper  to  examine  them 
often,  to  take  notice  if  any  heat  is  to  be  obferved  in 
them,  and,  in  that  cafe,  to  apply  a  remedy  immediately. 

Thefe  examinations  fhould  be  made  by  day,  it  not  be¬ 
ing  advifable  to  carry  a  light  into  the  magazines  ;  for 
when  the  fermentntion  is  fnfficiently  advanced,  the  va¬ 
pours  which  are  difengaged  by  it  are  in  an  inflamma¬ 
ble  llate,  and  the  approach  of  a  light  might,  by  their 
means,  fet  fire  to  the  fubftances-  whence  they  proceed. 
Ignorance  of  the  fore-mentioned  circumflanccs,  and  a 
culpable  negligence  of  thofe  precautions  which  ought 
to  be  taken,  have  often  caufed  more  misfortunes  and 
lofs  than  the  mod  contriving  malice  :  it  is  therefore  of 
great  importance  that  thefe  fadls  fhould  be  univerfally 
known,  that  public  utility  may  reap  from  them  every 
pofiible  advantage. 

•  INFORMED  Stars,  or  Informes  Stella:,  are 
fnch  flars  as  have  not  been  reduced  into  any  conftella- 
tion  ;  otherwife  called  Sporades. — There  was  a  great 
number  of  this  kind  left  by  the  ancient  aftronomers  ; 
but  I  leveling  and  fome  others  of  the  moderns,  have 
provided  for  the  greater  part  of  them,  by  making  new' 
cor.flellatioriS. 

Sympathetic  INK  is  an  old  invention.  Among 
the  methods  by  which  Ovid  teaches  young  women  te 
deceive  their  guardians,  when  they  write  to  their  lovers, 
he  mentions  that  of  writing  with  new  milk,  and  of  ma¬ 
king  the  writing  legible  by  coal- dull  or  foot. 

Tuta  quoque  ejl,  fill'd que  cculos ,  e  laFJe  re cniti 

Liter  a  :  car  bonis  pulvere  tange ,  leges. 

It  is  obvious,  that  any  other  colourlefs  and  glutinous 
juice,  which  will  hold  fall  the  black  powder  flrewed 
over  it,  will  anfwer  the  purpofe  as  well  as  milk  ;  and 
therefore  Pliny  recommends  the  milky  juice  of  certain 
plants  to  be  ufed. 

There  are  feveral  metallic  folutions  perfedlly  colour¬ 
lefs,  or,  at  lead,  without  any  flrong  tint,  which  being 
wrote  with,  the  letters  will  not  appear  until  the  paper 
be  wafhed  over  with  another  colourlefs  folntion,  or  ex¬ 
pofed  to  the  vapour  of  it ;  but  among  all  thefe  there  i$ 
none  which  excites  more  aftonifliment,  or  from  which 
naturalifls  can  draw  more  conclufions,  than  that  which, 
confifts  of  a  folution  of  lead  in  vegetable  acid,  and  which 
by  the  vapour  of  arfenical  liver  of  fulphur  becomes 
black,  even  at  a  confiderable  diflance.  This  ink,  which 
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may  be  ufed  by  conjurors,  proves  the  fubtlety  of  va- 
'  pour,  and  the  porofity  of  bodies  ;  as  the  change  or  co¬ 
louring  takes  place  even  when  the  writing  is  placed  on 
the  other  fide  of  a  thin  wall.  _  . 

We  knew  before,  that  a  folution  of  lead,  treated  in 
this  manner,  would  anfwer  the  purpofe  of  a  fympathetic 
ink  (fee  that  article  Encycl.)  ;  but  we  did  not  know, 
nor  do  we  yet  believe,  that  the  fulplmric  vapours  will 
adl  upon  the  writing  through  a  wall.  Such,  however, 
is  the  affirmation  of  Profeflor  Beckmann,  who  gives  an 
account  of  a  ftill  more  wonderful  ink  from  Peter  Borel. 
This  author,  in  a  book  called  H'tfloriarum  et  obferva- 
iionum  v’ci.ico pkyfic.  centunie  quatuor ,  printed  at  Paris, 
firft  in  1653,  and  afterwards  in  1057,  gives  a  receipt 
for  making  this  ink,  which  he  calls  magnetic  waters 
which  'iB  at  a  ehjlance.  The  receipt  is  as  follows  : 

“  Let  quick  lime  be  quenched  in  common  water,  and 
while  quenching,  let  fome  orpiment  be  added  to  it  (this, 
however,  ought  to  be  done  by  placing  warm  afhes  un¬ 
der  it  for  a  whole  day),  and  let  the  liquor  be  filtered, 
and  preferved  in  a  glafs  bottle  well  corked.  Then  boil 
litharge  of  gold,  well  pounded,  for  half  an  hour  with  vi- 
negar,  in  a  brafs  vefTel,  and  filter  the  whole  through 
paper,  and  preferve  it  alfo  in  a  bottle  deftly  corked.  If 
yon  write  any  thing  with  this  lad  water,  with  a  clean 
pen,  the  writing  will  be  invifible  when  dry:  but  if  it 
be  w  a  filed  over  with  the  firfl  water  it  will  become  in- 
ftantly  black.  In  this,  however,  there  is  nothing  afto- 
nifhing ;  but  this  is  wonderful,  that  though  fhects  of 
paper  without  number,  and  even  a  board,  be  placed  be¬ 
tween  the-invifible  writing  and  the  fecond  liquid,  it  will 
have  the  dame  effe&,  and  turn  the  writing  black,  pene¬ 
trating  the  wood  and  paper  without  leaving  any  traces 
of  its  action,  which  is  certainly  furpnfmg  ;  but  a  fetid 
fmell  occafioned  by  the  mutual  adtion  of  the  liquids, 
deters  many  from  making  the  experiment.  I  am,  how- 
ever  of  opinion,  that  I  could  improve  this  fecret  by  a 
more  refined  chemical  preparation,  fo  as  that  it  fhould 
.  perform  its  effeft  through  a  wall.  This  fecret  (fays 
Borel)  I  received,  in  exchange  for  others,  from  J.  Brol- 
fon,  4  learned  and  ingenious  apothecary  of  Montpe- 
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For  making  a  fympathetic  ink  of  the  fifth  clafs  men¬ 
tioned  in  th t  Encyclopedia,  the  following  procefs  by 
M.  Meyer  may  be  worthy  of  the  reader’s .  notice.  It 
Was  entered  upon  in  confequence  of  a  receipt  for  role- 
coloured  fympathetic  ink  (hewn  to  him  by  a  traveller. 
In  that  receipt  cobalt,  was  the  principal  ingredient,  and 
therefore  the  Bril  abject  was  to  procure  cobalt;  but  M. 
Meyer,  being  unwilling  to  facrifice^pure  pieces  of  cobalt 
of  any  confidcrable  fize,  made  choice  of  one,  which  was 
vifibly  mixed  with  bifmuth,  iron,  and  quartz.*  He  endea¬ 
voured  to  feparate  the  bifmuth  as  much  as  poffible,  and 
alfo  the  arfer.ic,  if  it  fhould  contain  any,  by  bringing  it 
/lowly  to  a  red  heat ;  and  he  fucceeded  pretty  well,  as 
the  bifmuth  flowed  from  it  in  abundance ;  and  the  ar- 
jenic,  the  quantity  of  which  was  fmall,  was  vclatilifed: 
many  globules  of  bifmuth  fl ill  adhered  to  it.  By  bring¬ 
ing  it  repeatedly  to  a  red  heat,  and  then  quenching  it 
in  water,  it  was  reduced  to  fuch  a  (late  as  to  be  ealily 
.pulverifed.  Having  poured  nitrous  acid  upon  the  pow¬ 
der,  he  obtained  by  digeflion  a  beautiful  rofe  red  folu. 
lion  ;  the  filiceous  earth  was  feparated  in  the  form  of  a 
white  Hi  me,  and  by  diluting  it  with  water  there  was 
/leoofited  a  white  powder,  which  was  oxyd  of. bifmuth* 
The  folution  being,  filtered,  he  added  to  it  afolution  of 
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potafli,  and  obtained  a  precipitate  inclining  more  to  a  Inordinate, 
yellow  than  to  a  red  colour.  He  again  poured  over  it  j 

a  little  of  the  nitrous  acid,  by  which  a  part  of  the  oxyd 
was  re-difTolved  of  a  red  colour:  the  remaining^  part, 
which  had  a  dark  brown  colour,  was  oxyd  of:  iron. 

From  the  folution,  by  the  addition  of  potafh,  a  preci¬ 
pitate  was  formed,  which  was  now  reddifh  Having 
by  tliis  procefs  obtained  it  pure,  that  he  might  now 
prepare  from  it  the  wifhed-for  red  ink,  he  diffolved  the 
wafhen  pure  oxyd  of  cobalt  in  different  acids.  That 
diffolved  in  the  nitrous  acid  with  a  mixture  of  nitre* 
gave  a  green  ink  like  the  common  :  that  diffolved  in  the 
fulphurous  acid,  without  the  addition  of  falts,  gave  a 
reddifh  ink,  which  remained  after  it  was  expofed  to 
heat,  and  would  not  again  difappear,  even  when  a  folu¬ 
tion  of  nitre  was  applied  ;  and  that  diffolved  in  the  mu¬ 
riatic  acid,  gave  a  green  ink,  darker  and  more  beautiful 
than  the  common.  By  diffolving  it,  however,  in  the 
acetous  acid,  and  adding  a  little  nitre,  he  obtained  what 
he  had  in  view  ;  for  it  gave,  on  the  application  of  heat* 
an  ink  of  a  red  colour,  like  that  of  the  rofa  centifolia , 
which  again  difappeared  when  the  paper  became  cold. 

INORDINATE  Proportion,  is  where  the  order 
of  the  terms  compared  is  diftnibed  or  irregular.  As, 
for  example,  in  two  ranks  of  numbers,  three  in  each 
rank,  viz.  in  one  rank,  -  -  -  2,  3,  9, 

and  in  the  other  rank,  ...  8,  24,  36* 

which  are  proportional,  the  former  to  the  latter,  but  in 
a  different  order,  viz.  -  -  2  :  3  :  :  24  :  36, 

and  -  -  3:9::  8  ;  24. 

then,  cafling  out  the  mean  terms  in  each  rank,  it  is  con¬ 
cluded  that  -  -  -  -  2:91:8:  3  6, 

that  is,  the  firfl  is  to  the  3d  in  the  firfl  rank, 

as  the  firfl  is  to  the  <d  in  the  2d  rank. 

INSECTS  (See  Encycl).  number  of  non-de- 
feript  little  animals  was  difeovered  by  La  Martiuiere 
the  naturalifl  when  accompanying  Perotife  on  his  cele¬ 
brated  voyage  of  difeovery.  The  fie  animals  lie  called 
infefts,  and  to  many  of  them  lie  gave  particular  names. 

Of  thefe  we  .hall  give  his  defeription  in  this  place,  lea¬ 
ving  our  readers,  as  he  lias  left  his,  to  arrange  them 
properly  according  .0  the  Linnxan  claffification. 

«  The  infedl,  which  is  figured  N°  1.  inhabits  a  fmall Plate 
prifmatic  triangular  cell,  pointed  at  the  two  extremities,  XXX. 
of  the  confidence  and  colour  of  clear  brittle  ice  ;  the 
body  of  the  infed  is  of  a  green  colour,  fpotted  with 
fmall  bluifh  points,  among  which  are  fome  of  a  golden 
tinge  ;  it  ir  fixed  by  a  ligament  to  the  lower  part  of  its 
fmall  habitation  :  its  neck  is  terminated  by  a  fmall 
blackifh  head  compofed  of  three  converging  feales,  in 
the  form  of  a  hat,  and  enclofed  between  three  fins,  two 
of  them  large  and  channelled  in  the  upper  part  (A) 
and  one  fmall,  femicircular  (B).  When  it  is  dillurbed, 
it  immediately  withdraws  its  fins  and  its  head  into  its 
cell,  and  gradually  links  into  the  water  by  its  own  fpe- 
cific  gravity.  Fig.  2.  reprefents  tl  •.  under  fide  of  the 
prifm,  (hewing  in  what  manner  it  is  cuannelled,  in  order 
to  allow  free  pafiage  to  the  animal  when  it  wffhes  to 
(hut  itfelf  up  in  it.  Fig.  3.  reprefents  the  piofile  of  the 
fame.  The  movement  carried  on  by  the  two  larger 
fins,  which  are  of  a  foftifh  cartilaginous  fubllance,  may 
be  compared  to  that  which  would  be  produced  by  the 
two  hands  joined  together  in  the  Hate  of  pronation,  and 
forming,  alternately,  two  inclined  planes  and  one  hori¬ 
zontal  plane  :  it  is  by  means  of  this  motion  that  it 
fupports  itfelf  on  the  top  of  the  water,  whcie  it  pioba- 

bly 
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Iflft‘«5U,  bly  feeds  on  fat  and  oily  fubftances  on  the  furface  of 

Iniiitiitr.  .  fea  >>  Qur  author  found  it  near  Nootka,  on  the 
north-weft  coaft  of  America,  during  a  calm. 

Fig.  4.  reprefents  a  collection  of  infeCts,  as  our  au¬ 
thor  calls  them,  confiding  only  of  oval  bodies,  fimilar  to 
a  foap  bubble,  arranged  in  parties  of  three,  five,  fix,  and 
nine  :  among  them  are  alfo  fome  folitary  ones.  Thefe 
collections  of  globules,  being  put  into  a  glafs  filled  with 
fea  water,  deferibed  a  rapid  circle  round  the  glafs  by  a 
common  movement,  to  which  each  individual  contribu¬ 
ted  by  fimple  compreflion  of  the  fules  of  its  body,  pro¬ 
bably  the  efFe£t  of  the  re-a&ion  of  the  air  with  which 
they  were  filled.  It  is  not,  however,  eafy  to  conceive 
how  thefe  diftindt  animals  (for  they  may  be  readily  fe- 
parated  without  deranging  their  economy)  are  capable 
of  concurring  in  a  common  motion.  “  Thefe  confidera- 
tions  (fays  our  author),  together  with  the  form  of  the 
animal,  recalled  to  my  mind,  with  much  fatisfa&ion, 
the  ingenious  fyftem  of  M.  de  Buffon  ;  and  I  endea¬ 
voured  to  perfuade  myfelf,  that  I  was  about  to  be  wit- 
nefs  to  one  of  the  moft  wondeiful  phenomena  of  Na¬ 
ture,  fuppofmg  that  thefe  molecules,  which  were  now 
employed  in  increafing  or  diminifhing  their  number,  or 
performing  their  revolutions  in  the  glafs,-  would  foon 
aflume  the  form  of  a  new  animal  of  which  they  were 
the  living  materials.  My  impatience  led  me  to  detach 
two  from  the  moft  numerous  group,  imagining  that  this 
number  might  perhaps  be  more  favourable  to  the  ex¬ 
pected  metamorphofis.  I  was,  however,  miftaken.  Thefe 
[  examined  with  more  attention  than  the  reft  ;  and  the 
following  account  is  of  their  proceedings  alone.  Like 
two  ftrong  and  a£live  wreftlers,  they  immediately  rufhed 
together,  and  attacked  each  other  on  every  fide  :  fome- 
times  or.e  would  dive,  leaving  its  adverfary  at  the  fur- 
face  of  the  water;  one  would  deferibe  a  circular  move¬ 
ment,  while  the  other  remained  at  reft  in  the  centre  ; 
their  motions  at  length  became  fo  rapid  as  no  longer  to 
allow  me  to  diftinguifh  one  from  the  other.  Having 
quitted  them  for  a  fliort  time,  on  my  return  I  found 
them  reunited  as  before,  and  amicably  moving  round 
the  edge  of  the  glafs  by  their  common  exertions.” 

Fig.  5.  reprelents  a  fingular  animal,  which  has  a  con- 
fiderable  refemblance  to  a  little  lizard  ;  its  body  is  of  a 
firm,  gelatinous  confidence  ;  its  head  is  furniihed  on 
each  fide  with  two  fmall  gelatinous  horns,  of  which  the 
two  hindermoft  are  fituate  the  furtheft  inward ;  its  body 
is  provided  with  four  open  fan-like  paws,  and  fome  ap¬ 
pendages  near  the  infertion  of  the  tail,  and  terminates 
like  that  of  a  lizard  :  the  ridge  of  the  back  is  divided 
the  whole  way'  down  by  a  band  of  a  deep  blue  ;  the  reft 
of  the  body,  as  well  as  the  infide  of  its  paws,  is  of  a 
bright  filvery  white.  It  appears  to  be  very  fluggilh  in 
its  motions ;  and  when  difturbed  by  the  finger,  merely 
turned  itfelf  belly  upwards,  foon  afterwards  refuming 
its  former  pofition.  Fig.  6.  reprefents  it  reverfed.  Mar- 
tiniere  caught  it  during  a  calm  at  the  landing  place  on 
the  Bafhee  Blands. 

INSTITUTE  is  a  name  which  has  lately  been  fub- 
ftituted  for  fchool  or  academy.  Formerly  injlitution ',  in 
the  propriety  of  the  Englifh  language,  was  fotne times 
ufed  as  a  word  of  the  fame  import  with  injlrucl’tcf) ;  and 
now  infill ute  is  employed,  efpccially  by  the  admirers  of 
French  innovations,  to  denote  what  had  hitherto  been 
called  an  academy'.  When  royalty  was  aoolifhed  in 
Suppl.  Vol.  II.  Fait  1. 
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France,  it  would  have  been  abfurd  to  continue  the  titles  Tnftitw-te. 
Royal  Academy  of  Sciences,  ' Royal  Academy  of  In-  * 
feriptions,  & c  ;  but  inftead  of  merely  abolifhing  the 
word  royal and  fubftituting  national  in  its  (lead,  it  oc¬ 
curred  to  the  fertile  brain  of  Condorcet,  to  abolifb  the 
{even  academies  themfelves,  or  rather  to  melt  them  all 
down  into  one  great  academy,  to  which  was  given  the 
appellation  of  the 

National  Ins  titute ,  or  New  Academy  of  Arts  and 
Sciences .  This  academy,  founded  on  a  decree  of  the 
new  conftitution,  was  opened  on  the  7th  of  December 
3795,  when  Benezech,  the  then  minifter  for  the  home 
department,  attended,  and  the  decree  of  foundation  was 
read;  which  was  to  the  following  purport : 

“  The  Academy  of  Arts  and  Sciences  belongs  to  the 
whole  republic,  and  Paris  is  its  place  of  relidence.  Its 
employment  is  to  aim  at  bringing  all  arts  and  fciences 
to  the  utmoft  perfection  of  which  they  arc  capable.  It 
is  to  notice  every  new  attempt,  and  all  new  difeoveries, 
and  to  keep  up  a  correfpondence  with  all  foreign  li¬ 
terary  focieties.  And  by  the  particular  orders  of  the 
Executive  Directory,  its  ft rft  {Indies  are  to  be  directed 
to  thofe  fubjeCts  which  more  immediately  tend  to  the 
reputation  and  advantage  of  the  French  republic.” 

The  academy  is  to  confift  of  288  members,  half  of 
whom  are  to  refide  in  Paris,  the  other  half  in  the  de¬ 
partments  ;  and  to  them  is  to  be  added  a  certain  num¬ 
ber  of  foreigners,  as  honorary  members,  confined  at  pre- 
fent  to  twenty-four. 

The  academy  is  divided  into  three  clsfies,  each  clafs 
into  feClions,  each  feClion  to  contain  twelve  members. 

f Jl  daft.  Mathematics  and  natural  philofophy.  This 
clafs  is  divided  into  ten  fections.  1.  Mathematics. 

2.  Mechanical  arts.  3.  Altronomy.  4.  Experimental 
philofophy.  5.  Chemiftry.  6.  Natural  hiflory.  7.  Bo¬ 
tany.  8.  Anatomy  and  animal  hiilory.  9.  Medicine 
and  furgery.  10.  Animal  ceconomy,  and  the  veterinary 
fcience. 

2 d  clafs.  Morality  and  politics.  This  clafs  confifls 
of  fix  fedtions.  l.  Arialyhs  of  fenfations  and  ideas.  2. 

Morals.  3.  Legiilature.  4.  Political  economy.  5.  Hi- 
ftory.  6.  Geography. 

3 d  clafs.  Literature  and  the  fine  arts.  This  clafs 
confilts  of  eight  fe&ions.  i.Univerfal  grammar.  2. 

Ancient  languages.  3.  Poetry.  4.  Antiquities.  5. 
Painting.  6.  Sculpture.  7.  Arclute&ure.  8.  Mufic. 

For  each  clafs  a  particular  room  in  the  Louvre  is  ap¬ 
propriated.  No  one  can  be  a  member  of  two  clafles  at 
the  fame  time,  but  a  member  of  one  clafs  may  be  pre- 
fent  at  the  meetings  of  any  other.  Each  clafs  is  to 
print,  yearly,  an  account  of  its  tranfa&ions. 

Four  times  a-year  there  are  to  be  public  meetings. 

On  thefe  occafions,  the  three  claftes  meet  together.  At 
the  end  of  each  year,  they  are  to  give  a  ciicumftantial 
account  to  the  legiflative  body  of  the  progrefs  made  in 
that  year  in  the  arts  and  fciences.  The  prizes  given 
yearly  by  each  clafs  are  to  be  publicly  notified  at  certain 
times.  The  fums  requifite  for  the  fupport  of  the  infti- 
tution  are  to  be  decreed  yearly  by  the  legiflative  body, 
upon  a  requifition  made  by  the  Executive  Directory. 

*  The  firft  forty-eight  members  were  cliofen  by  the 
Executive  Directory,  to  whom  the  choice  of  the  remain¬ 
ing  members  was  confided.  To  the  members,  rtfiden. 
tinrv  in  Paris,  is  referved  the  choice  both  of  the  depart- 
B  ment 
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Inftitute.  ment  and  the  foreign  members.  On  a  vacancy  in  any 
J  clafs,  three  candidates  are  named  by  the  clafs  for  the 
choice  of  the  body  at  large.  _ 

Each  clafs  is  to  have,  at  ite  place  of  meeting,  a  col¬ 
lection  of  the  produfts,  both  of  nature  and  art,  and  a 
library,  according  to  its  particular  wants. 

The  regulations  of  the  inllitution,  with  refpett  to  the 
times  of  meeting,  and  its  employments,  are  to  be  drawn 
up  by  the  body  at  large,  and  laid  before  the  legiflame 

affembly.  .  ,  ,  . ,  . 

The  hall  in  which  the  body  at  large  holds  its  meet- 
ings,  forms  part  of  the  welt  wing  of  the  Old  Louvre, 
at  prefent  called  the  Mufeum  It  formerly  went  by  the 
appellation  of  the  Hall  of  Antiques  ( Salle  des  Antiques)  ; 
and  as  long  as  the  kings  inhabited  this  part  o.  the  pa¬ 
lace,  was  occupied  by  their  guards,  from  which  circum- 
ftance  it  obtained  the  name  of  the  Hall  des  Lent  Suiffts. 

It  was  likewife  appropriated  to  banquets  and  entertain¬ 
ments,  given  by  the  court  on  gala  days ;  and  it  was  to 
this  place  that  Henry  IV.  was  conveyed,  on  his  atlalu- 
nation  by  Ravaillac,  in  the  Rue  de  la  Ferronnerie. 

It  was  built  at  the  fame  time  with  the  reft  of  this 
part  of  the  Louvre,  about  the  year  1528,  after  the  de¬ 
signs  of  Pierre  Lefcot,  abbot  of  Clagny.  It  is  1 44 
feet  in  length,  and  40  in  breadth,  and  holds  from  icoo 
to  1 200  perfons.  In  order  to  adapt  it  to  its  new 
deftination,  the  floor  has  been  funk,  which  gives  a 
greater  air  of  lightnefs  to  the  roof.  In  the  centre  Hands 
a  double  table,  in  the  form  of  a  horfe-lhoe,  fupported  by 
fphinxes,  at  which  the  members  of  the  inftitute  take 
their  feats.  'This  table  is  furrouuded  by  two  tiers  of 
benches,  which  are  raifed  for  the  accommodation  of 
fpe&ators,  who  have  likewife  feats  provided  for  them  in 
the  vaft  embrafures  of  the  windows,  and  at  each  extre¬ 
mity  of  the  hall. 

Whether  fcience  will  be  advanced  by  the  levcn  royal 
academies  having  been  melted  into  one,  time  muft  de¬ 
termine  ;  but  candour  compels  us  to  acknowledge,  that 
the  proceedings  of  the  national  inftitute  have  hitherto 
been  abundantly  interefting.  Intimately  connected  with 
the  national  inftitute  is  the  French  fyftem  of 

National  Instruction,  which  is  likewife  novel,  and 
therefore  diffidently  curious  to  deferve  notice  in  a 
Woik  of  this  kind.  When  the  Chriftian  religion  was 
aboli (hed  in  France,  it  was  impoflible  to  continue  the 
univerfities  and  other  feminaries  which  were  founded  by 
Chriftians,  and  obliged  by  their  conftitution  to  teach, 
whether  pure  or  not,  the  dodrines  of  Chriftianity. 
They  were  accordingly  all  fvvept  away,  and  a  new  fyf¬ 
tem  of  education  planned,  which  was  to  be  cariied  on  in 
what  they  call 

The  Primary  Schools. 

The  Central  Schools. 

The  School  of  Health. 

The  School  of  Oriental  Languages. 

The  Polytechnic  School. 

The  National  Inftitute. 

The  Jury  of  Public  Inftrudion. 

The  Commiflion  of  Public  Inftrudion. 
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The  Legiflative  Committee  of  Inftruaion.  And  va.  Inftin 
rious  other  national  eftablilhments  for  the  improvement  •r 
of  particular  fciences. 

The  fir  It  degree  of  public  inftrudion  is  to  be  met 
with  in  the  Ecoles  Primaries ,  efUblifhed  by  a  decree  of 
the  convention  of  the  fecond  Pluviofe,  in  the  fecond 
year  of  the  republic  (a).  Every  diltriet  is  furnilhed 
with  one  of  thefe  fchools  ;  the  profeftors  or  mailers  in 
which  are  paid  from  the  national  treafury ;  and  to 
which  every  head  of  a  family,  without  exception,  is 
compelled  by  law  to  fend  its  children  for  ir.ttru&ion. 

The  fubjeds  taught  in  thefe  primary  or  elementary 
fchools  are  divided  into  nine  claffes  : 

I ft,  Inflrudions  conneded  with  the  phyftcal  and  mo¬ 
ral  filiation  of  children,  prior  to  their  entering  into 
thefe  fchools.  2 d%  Similar  inflrudions  as  a  guide  to 
teachers  in  the  national  fchools.  3 d,  ihe  arts  of  read¬ 
ing  and  writing.  q/A,  The  elements  of  French  gram¬ 
mar.  $th ,  Elements  of  arithmetic  and  geometry,  with 
the  theory  of  the  new  menfuration.  Gtb,  1  he  elements 
of  geography.  7 th.  Explanations  of  the  principal  phe¬ 
nomena  and  productions  of  nature,  8 th,  Elements  of 
agriculture.  9 th,  Elements  of  republican  morals. 

Next  to  the  primary  fchools  in  rank  and  eonfequence 
arc  the  Ecoles  Centrales,  which  were  eftablilhcd  by  a 
decree  of  the  Convention  of  the  feventh  Ventofe  in  the 
third  year.  They  arc  fituated  in  the  capital  of  every 
department,  bearing  the  proportion  of  one  centiai 
fchool  to  300,000  inhabitants.  I11  thele  fchools  the 
reDublican  vouths  arc  taught  the  fciences,  and  their  ap¬ 
plication  in' real  life.  In  each  of  them  are  profeftors  for 
the  following  branches  : 

1.  For  mathematics.  2.  Experimental  philofophy 
and  chemitlry.  3.  Natural  hiftory.  4.  Agriculture  and 
commerce.  3.  Logic  and  metaphylics.  6.  Political  c- 
Iegiflation.  7.  The  philofophical  Inllory 
8.  The  art  of  healing.  9.  Arts  and  ina- 
10.  Univerfal  grammar.  1  1 .  The  belles 
The  ancient  languages.  13.  The  modem 
14.  The  line  arts. 

Each  central  fchool  is  fnrnifhed  with  an  extenfive 
public  library — a  botanic  gaiden  — a  cabinet  of  natural 
hillory — an  apparatus  for  experimental  philofophy. — 
and  a  colledion  of  machines  and  models  coimeded  with 
the  arts  and  manufadlures. 

The  profeffors  of  each  fchool  hold,  every  month,  a 
public  fitting,  in  which  conferences  are  held  relative  to 
fubjeds  coimeded  with  the  improvement  of  letters,  the 
fciences,  and  the  arts,  which  are  the  moll  benelicial  to 
fociety. 

The  objed  in  the  eftablifhment  of  the  primary  and 
central  fchools  was,  the  general  inftrudion  of  all  claffes 
of  the  citizens  ;  and  it  being  incompatible  with  the  per- 
fed  completion  of  that  important  purpolc,  to  exped. 
from  them  the  propagation  of  particular  branches  of 
fcience,  it  became  neceftary  to  eltabliih  other  literary 
and  fcientilic  academies. 

Accordingly, the  French  government  have  founded,  1 jl, 
Schools  of  health  (les  ecoles  de  /ante),  in  Paris,  Strafburgh, 


conomy  and 
of  nations, 
nufadures. 
kttres.  12. 
languages. 


(  a)  We  would  tranflate  this  chronological  jargon  into  the  language  of  Chriftian  Europe,  were  we  not  per- 
fuaded  that  the  French  calendar,  the  French  conititution,  and  the  French  inftitutes,  will  have  the  fame  duration 
we  truft  in  God  not  a  long  duration,  For  Pluviofe,  and  the  other  fantaftical  names  of  months  introduced  into 
this  article,  fee  Revolution,  Eneycl.  n°  184. 
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and  Montpelier,  where  medicine  ard  furgery  are  fludied  ; 
v~~  which  fchools  are  affirmed,  by  tliofe  who  find  nothing 
wrong  in  France,  to  be  the  moil  perfect  of  their  kind,  as 
well  as  new  and  unparalleled  models  for  filch  inftitutions. 

2 </,  Two  fchools  for  Oriental  languages,  in  the  na¬ 
tional  library,  and  in  the  college  of  France. 

The  Polytechnic  fchool  in  Paris,  or  central  fcliool 
for  the  dire&ion  of  public  works.  This  eftablifhment 
is  verv  generally  admired  and  confidered  as  a  model  for 
imitation.  It  contains  more  than  400  young  perfons, 
previoufly  educated  in  the  mathematics,  and  the  majo¬ 
rity  of  them  intended  for  engineers  in  various  lines  ;  and 
they  labour  under  the  immediate  dire&ion  of  their  tutors 
nine  hours  every  day.  It  occupies  the  principal  part 
of  the  Paints  de  Bourbon  in  Paris,  and  is  fnrn idled  with 
a  large  collection  of  inftruments  and  models.  The  jour¬ 
nal  of  the  Polytechnic  fchool,  which  is  publifhed  by  the 
booldVUers  Regent  and  Bertrand  at  Paris,  is  a  perfectly 
original  work,  ^ind  admirably,  calculated  to  convey  ufe- 
f ill  information. 

Of  the  national  inftitute  a  fufficient  account  has  been 
given  in  the  preceding  article.  We  proceed  therefore 
to  the  jury  of  public  inflruCtion  (Le  Jury  Central  d’ln- 
JlrutVion ) ,  of  which  the  principal  bufintfs  is  to  fuperin- 
tend  the  primary  and  central  fchools.  It  appoints  the 
profeffors  in  thefe  fchools,  and  examines  into  their  con- 
dud.  Tike  the  legiflative  body  it  is  renewed  by  a  third 
every  half  year.  When  they  have  chofen  a  profeffor 
for  a  central  fchool,  they  fubmit  their  choice  to  the  de¬ 
partment  ;  and,  in  cafe  of  difapprobation,  they  make 
another  appointment.  To  this  jury  of  public  fnilruc- 
tion  the  profefl'ors  in  the  central  fchools  are  amenable 
for  all  mifeondud  comieded  with  their  offices  ;  it  may 
expel  them,  but  all  its  decifions  mull  be  fubmitted  for 
confirmation  to  the  tribunal  of  the  department. 

T here  is  alfo  eftablifhed  at  Paris  a  fupreme  council, 
called  The  Commiffton  of  Public  Inftrudion,  to  which 
is  entrufted  the  whole  executive  department.  The  pre¬ 
servation  of  the  national  monuments,  of  public  libraries, 
mufeums,  cabinets,  and  valuable  colledions  ;  the  fuper- 
intendance  of  all  the  fchools  and  the  modes  of  inliruc- 
tion  ;  all  new  inventions  and  fcientific  difeoveries  ;  the 
regulation  of  weights  and  meafures  ;  national  ftatiftics 
and  political  economy,  are  all  placed  under  the  autho¬ 
rity  of  this  fupreme  commiffion.  For  the  commodious 
and  regular  execution  of  fo  many  complicated  branches 
of  bufinefs,  there  is  a  large  office,  called  Le  Secretariat , 
which  is  divided  into  three  departments. 

I.  For  the  regulation  of  the  different  kinds  of  inllruc- 
tion  ;  of  the  modes  of  education  in  the  fchools  ;  and  for 
the  choice  of  elementary  books.  2.  For  weights  and 
meafures  ;  inventions  and  difeoveries ;  libraries  and  bib¬ 
liography  ;  mufeums,  works  of  art,  and  literary  rewards 
and  encouragements.  3.  For  theatres,  national  fealts, 
republican  inflitutions,  and  the  erection  of  monuments. 

As  all  public  eftablifhments  require  the  fuperintend- 
ance  and  occafional  correction  of  the  legiflature,  in  ad¬ 
dition  to  that  of  their  own  immediate  executive  autho¬ 
rity,  it  has  been  deemed  neceffary  to  appoint  a  perma¬ 
nent  committee  of  mllruCtion  in  the  lcgiflative  bod/,  to 
provide  fuch  fums  as  may  be  neceffary  for  the  preferva- 
tion  and  improvement  of  this  fyflerri  of  inftruCHon. 
This  legiflative  committee  are  inverted  with  due  autho¬ 
rity  for  theft  purpofes.  Their  obje&s  are  precifely  the 
fame  as  thofe  of  the  commiffion  of  public  inftru&ion 


above  deferibed,  only  with  this  difference,  that  the  1st-  ftiflitute.  ^ 
ter  fuperintends  the  execution  of  exifting  laws,  whilfl  v 
the  former  receives  and  improves  them,  or  piopofes  new 
ones.  This  committee  is  divided  into  three  depart¬ 
ments,  as  is  the  commiffion,  with  exaCtly  the  fame  ar¬ 
rangement  of  their  refpeCtive  labours.  The  committee 
being  charged  with  the  enaction  of  all  new  laws,  its  mem¬ 
bers,  with  a  view  to  obtain  accurately  all  the  requilite 
information  relative  to  the  numerous  branches  of  the 
arts,  have  procured  from  the  legiflative  body  the  ap¬ 
pointment  of  a  commiffion  temporaire  des  arts  to  be  an¬ 
nexed  to  them,  and  to  meet  in  the  fame  houfe  with 
them  ;  which  temporary  commiffion  is  divided  into  fix- 
teen  claffes  :  viz.  1.  For  Zoology  ;  2.  Botany;  3.  Mi¬ 
neralogy  ;  4.  Phyfics  ;  5.  Chemiltry  ;  6.  Anatomy  ;  7. 
Machinery;  8.  Geography  ;  9.  Artillery  and  Fortifica¬ 
tion  ;  10.  Medals  and  Antiquities  ;  II.  Bibliography  ; 

12.  Painting  ;  1  3.  Architecture  ;  14.  Sculpture;  15. 

Bridges  and  Canfeways;  and,  16.  Mufical  Inftruments. 

The  improvements  of  the  national  literar y  and  fcienti- 
fic  eftablifhments  are  numerous  and  important. 

\J}>  By  a  decree  of  the  convention  of  the  1  ith  Prat- 
rial ,  in  the  fecond  year,  it  was  enabled,  that  means 
fhould  be  adopted  by  which  every  poffible  advantage 
might  be  derived  from  the  botanic  gardens  of  the  re¬ 
public,  in  Turkey  and  other  foreign  countries.  Thi3 
politic  decree  clearly  tended  to  render  France,  in  the 
language  of  the  reporter,  L'abrege  de  tons  les  climats , 
et  V entrepot  de  V Europe.  “  The  epitome  of  every  cli¬ 
mate,  and  the  magazine  of  Europe. 99  Thofe  plants 
which  thrive  between  the  tropics  may  be  cultivated  in 
the  fouth  of  France  ;  and  thofe  which  are  the  produce 
of  northern  climates,  may  be  cultivated  in  the  noithern 
departments  ;  by  which  means,  France  will  be  in  pol- 
feffion  of  all  foreign  plants  and  drugs,  without  the  ex¬ 
portation  of  foecie. 

2 d.  The  National  Bibliography  was  decreed  in  the 
fitting  of  2 2d  Germinal ,  in  the  fecond  year.  It  confift3 
of  a  complete  catalogue  of  books  of  all  deferiptions,  the 
property  of  the  nation  ;  it  was  then  afcerlained,  that 
die  republic  poffeffed  more  than  ten  millions  of  books. 

The  titles  of  them  were  to  be  adjufted  by  a&ual  com* 
parifons  ;  the  manuferipts  to  be  regiflered  feparately  ; 
anonymous  productions  were  to  be  arranged  according 
to  their  fubjects  ;  and  thofe  of  known  authors  in  the  al¬ 
phabetical  order  of  the  names.  The  feveral  editions  to 
be  claffed  according  to  their  dates  :  and  what  may  be 
deemed  more  important,  this  French  National  Biblio¬ 
graphy  will  contain  a  dictionary  of  anonymous  books, 

11  s  well  as  thofe  publifhed  under  fictitious  names,  a  defi- 
deratum  in  the  republic  of  letters. 

3,/,  The  annihilation  of  all  patois ,  or  dialeCts,  de¬ 
creed  in  the  fitting  of  the  16th  Prairialy  in  the  fecond 
year.  Notwithllanding  the  univerfality  of  the  French 
language,  and  that  it  was  exclufively  fpoken  in  the  ma¬ 
jority  of  the  inland  departments,  yet  there  exifled  thirty 
various  dialeCts  in  France.  It  is  more  aftonifhing  that 
Rozier  had  remarked,  that  between  one  neighbouring 
village  and  another,  there  was  fo  confiderable  a  differ¬ 
ence  in  the  dialeCt,  that  the  inhabitants  could  not  un- 
derffand  each  other  ;  and  the  vineltock  had  thirty  dif¬ 
ferent  names.  The  naturalift,  Villars,  has  dated,  that 
in  the  nomenclature  of  vegetables,  in  the  departments, 
he  had  only  met  with  an  hundred  which  had  a  common 
appellation. 

B  2  4 tb> 
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V.; {Unite.  Aih,  The  tftablifhment  of  the  Conjcrvatoire  ds  Arts 

—  * - '  ft  Metiers,  was  decreed  in  the  fitting  of  the  8th  ol 

Vendemiaire ,  in  the  third  year.  This  confifls  of  a  fpa- 
cious  hall,  in  the  form  of  an  amphitheatre,  and  contains 
the  inftruments  and  the  models  of  machinery  connefted 
with  the  arts,  and  a  defcription  of  their  ufes,  with  every 
book  relating  to  them.  Annexed  to  this  eftablilhment 
are  three  expofitors  and  a  draught fman,  who  explain  to 
the  (ludents  the  ufe  of  each  inftrument,  and  who  re- 
giRer  every  new  difeovery,  which  is  ptefented  to  the 
Bureau  dr  Confultation,  to  the  lyceum  of  arts,  the  a - 
devout  academy  of  fciences,  or  to  the  board  of  com- 

r th  The  eRablifhment  of  the  board  of  longitude  was 
decieed  in  the  fitting  of  the  7th  of  Mejldor,  third  year. 

It  was  ctrtainly  a  difgrace under  the  monarchy,  that  an 
aRronomical  and  nautical  ellabliRiment,  which  had  al¬ 
ready  proved  fo  beneficial  to  Great  Britain,  mould  not 
have  been  adopted  in  France.  In  confequence  of  this 
decree,  the  French  board  is  now  as  complete  as  the 
Englifh.  It  confiRs  of  ten  members,  and  has  under  its 
iurifdidtion  the  national  cbfervatory  at  Paris,  and  all 
the  aRronomical  ir.Rrnments  belonging  to  the  republic. 

It  correfponds  with  foreign  aRronomers  ;  delivers  public 
ledfures  on  aRronomy  and  navigation  ;  and  its  proceed¬ 
ings  are  annually  recited  in  a  public  fitting. 

Oth,  The  general  fchool  of  the  Oriental  languages 
was  tRablifhed  by  a  decree  of  the  rcth  of  Germinal,  in 
the  fourth  year.  This  fchool  adjoins  to  the  national 
library,  and  all  the  books  and  manuferipts  relative  to 
Oriental  literature  are  depofited  in  it. 

*jtb,  The  national  muftum  of  antiquities  was  decreed 
in  the  fitting  of  20th  of  Prairial,  fourth  year.  A 
fchool  of  this  defcription  was  fuccefsfnlly  eRabhfhed  at 
Vienna,  by  Eckel ;  at  Gottingen,  by  Heyne  ;  at  Leip- 
fick,  by  ErueR  ;  and  even  at  Strafburgh,  by  the  cele¬ 
brated  Obeilin  :  Paris  was,  however,  without  one.  1  his 
national  archeology,  or  fcience  of  antiquity,  is  divided 
into  nine  different  claffes :  inscriptions,  charades,  fta* 
tues,  bos  reliefs,  feulptures,  paintings,  motaics,  medals, 
civil,  religious,  and  military  inflruments.  This  e-xten- 
five  tflabliRiment  is  under  the  direftion  of  two  princi¬ 
pal  profeffors  ;  k  Confervateur  Profffeur,  et  U  Confer ■ 
vat  cur  BMolhecaire.  The  province  of  the  former  is  tu 
deliver  public  left arcs  on  the  feveial  branches  of  anti¬ 
quities,  to  teach  the  theory  of  medals  and  engravings, 
the  hiRory  of  the  arts  among  the  ancients,  & c.  The 
duties  of  the  latter  are  merely  of  a  bibliographical  na- 

ture.  T  m 

The  new  modelling  of  the  Grand  National  -Lib- 

rary,  was  decreed  in  the  fitting  of  25th  Vendemmire ,  in 
the  fourth  year,  By  virtue  of  this  decree,  the  place  of 
librarian  in  chief  was  fuppieffed,  and  the  whole  efta- 
blifhment  placed  under  a  confervatoire  of  eight  mem¬ 
bers ;  of  whom  two  were  appointed  for  the  fuperin- 
tendance  of  pfinted  books  ;  two  for  manuferipts  ;  two 
for  antiquities  ;  and  two  for  engiavings.  From  thefe  a 
temporal y  dire&or  is  annually  chofen,  who  lupenn- 
tends  the  whole  ads  occafionaily  a3  prefident  of  this  af- 
fembly,  and  maintains  a  regular  correfpor.dence  with 
the  cor.ftituted  authoiities  relative  to  the  concerns  of 
the  library. 

9 th,  The  augmentation  of  the  Mufeum  of  Natural 
Hiftory,  formerly  called  Le  Jarrfin  Royal  ties  Plantes . 

This  eftablilhment  was  decreed  the  15th  Brumaire , 
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third  year,  upon  a  report  of  Thibadeau,  in  the  name 
of  the  committee  of  Public  I  nil  ration.  Bcfioes  the 
addition  of  large  rooms,  and  various  other  buildings, 
there  are  new  colledions  of  natural  curiofities  ani  pro¬ 
ductions  ;  and  the  library  is  much  increafed.  It  is  open 
to  the  public  three  times  a  week.  At  flaied  peiiods 
all  the  naturalifts  in  Paris  deliver  couifes  of  lectures  in 
the  various  branches  of  natural  hiftory.  1  he  mufeum 
is  faid  to  have  received  greater  improvements  from  this 
augmentation  than  fiom  all  the  labours  of  buffon,  or 
from  its  foundation,  fince  the  time  of  fournefort. 

10 th.  The  Ecole  des  Mines  was  eftablifhed  in  the 
Hotel  des  Monthlies,  and  has  for  its  diredion  the  natu- 
ralift  Le  Sage.  This  infiitution  is  unrivalled  in  Europe; 
and  the  collection  of  mineraiogical  curiofities  furpaffes 
whatever  can  be  conceived. 

1  1  thy  The  fociety  of  natural  hiftory  in  Paris,  defer- 
vedly  claffes  among  thofe  which  have  rendered  the 
greateft  fervices  to  the  caufe  of  fcience  fince  the  revolu¬ 
tion.  A  lecture  of  public  inftrudion  is  held  every  ten 
days,  which  is  generally  given  by  one  of  the  members, 
and  which  is  open  to  all  the  lovers  of  natural  hiftory. 
Premiums  are  propofed  for  differtations  \  one  of  which, 
by  the  late  C.  Herman,  jun.  (whofe  early  deceafe  was 
a  great  lofs  to  the  republic  of  letters)  on  the  apterous 
clafs  of  infeds,  may  be  faid  to  conftitute  an  epocha  in 
the  annals  of  natural  hiftory.  The  fociety  has  publish¬ 
ed  a  volume  of  memoirs,  in  folio,  entitled,  u  Tratifac - 
tions  of  the  Society  of  Natural  Hijloryd  It  has  likewife 
ereded  a  ftatue  to  the  great  Linnaeus,  in  the  national 
garden  of  plants  ;  and,  at  the  period  when  every  public 
iullrudion  was  fufpended,  gave  ledures  on  the  different 
branches  of  fcier.ce  belonging  to  its  department.  Se¬ 
veral  intelligent  and  fkilful  navigators,  among  others 
thofe  lent  in  iearch  of  the  unfortunate  La  Peioufe,  as 
well  as  thofe  which  accompanied  Buonaparte  on  his  ro- 
rrantic  expedition  to  Egypt,  were  members  of  this  fo¬ 
ciety. 

This  ftatement  of  fads  relative  to  the  piefent  ftate  of 
public  inftrudion,  the  fciences,  the  arts,  and  the  pro- 
giefs  of  national  literature  in  France,  has  been  taken 
from  a  rnifcelhny,  of  which  the  piincipal  writers  aie 
well  acquainted  with  what  is  doing  in  that  diflraded 
country.  They  call  it  a  fublime  fyftem  ;  and  feem  to 
conlider  the  increafe  of  the  national  library,  the  im¬ 
provement  of  the  botanic  gardens,  and  the  dffcoveries 
that  have  been  made  by  the  different  fchools  or  infti- 
tutes,  as  furnifhing  a  demonftration  that  the  republican 
government  is  more  favourable  to  the  advancement  of 
fcience,  than  the  monarchical,  whether  abfolute  or  li¬ 
mited.  But  it  Ihould  not  be  forgotten,  that  this  fyftem 
is  yet  in  its  infancy  ;  and  that  in  profecuting  new 
fehemes,  all  men,  and  more  efpccially  Frenchmen,  are 
aduated  by  an  enthufiafm  which  gradually  cools  as  their 
purfuits  become  familiar.  We  fhatl  therefore  venture 
to  predid,  that  the  different  fchools  will  not  difplay 
fuch  aidour  feven  years  hence  as  they  do  at  prefent ;  and 
that  if  the  republican  government  continue  a  dozen  of 
years  in  France,  the  progrefs  of  fcience  in  that  country 
will  not  be  more  rapid  than  it  was  under  the  monarchy. 
We  mull  remember,  too,  that  the  French  libraries,  mu- 
feums,  and  pidme  galleries,  have  been  improved  by 
means  which  the  morals  of  other  governments  do  not 
employ — by  rapine  and  robbery. 

That  fomething  may  be  learned  from  this  fyftem  to 
1  improve 
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Infti  ute,  improve  the  mode?  of  education  in  other  countries,  we 
lnfurai  ce.  admit ;  and  it  is  for  that  reafon  that  we  have  inl'erted 
3n  account  of  it.  But  if  it  contains  fomething  worthy 
c-f  imitation,  it  contains  liktwife  lnncli  to  be  (hunned. 
\Ve  do  not  think  it  confident  with  the  rights  of  man  to 
compel  parents  to  fend  their  children  to  be  educated  in 
particular  fchools  ;  efpecially  in  fchools  where  not  only 
religious  irllru&ion  is  omitted,  but  where,  there  is  rea¬ 
fon  to  believe,  that  the  orofeffors  are  at  pains  to  raze 
all  religious  impreffions  from  the  youthful  mind.  In  a 
nation  denying  the  truth  of  Chriftianity,  it  is  not  to  be 
fuppofed  that  the  Chriilian  religion  will  be  publicly 
taught ;  but  in  a  nation  of  philofophers,  as  the  French 
call  themfelves,  it  might  have  been  expedled  that  the 
laws  of  religious  toleration  would  have  been  fo  far  re¬ 
garded,  that  Chriilian  parents  would  not  have  been  com¬ 
pelled  to  fend  their  children  to  antichnjlian  fchools  I 
But  it  is  not  Chrillianity  alone  that  is  negleSed  in  this 
fub lime  fyftem  of  education.  Though  the  legiflative 
body  has  fome  time  ago  decreed  that  there  is  a  God, 
there  is  not  in  any  one  of  thofe  fchools  the  (mailed  care 
taken  10  inftrncl  the  republican  youth  in  the  principles 
even  of  natural  religion!  We  might  indeed  have  look¬ 
ed  for  it  under  the  title  Mttaphyfics ,  had  not  the  coufti- 
tution  of  the  National  Inllitute  taught  us,  that  French 
metaphyfics  attend  to  nothing  but  the  analyfis  of  fenfa- 
tions  and  ideas.  Yet  the  legidators  might  have  liften- 
ed  on  this  fubjeft  to  a  republican  as  found  as  them¬ 
felves,  and  who  was  likewife  no  friend  to  fnpcrdition. 
“  Nam  et  Majouim  inditiita  tueri  facris,  certinoniifque 
retinendis  fapientis  eft.  Non  folum  ad  religior.em  per- 
tinet,  fed  etiam  ad  efeitatis  (latum,  ut  fine  iis,  qui  facris 
pnblice  praefunt,  religioni  privatx  fatisfaeere  non  pof- 
fn)t.n  Cicero  de  Nat.  Deorum. 

INSURANCE,  in  law  and  commerce,  though  an 
excellent  inftitution,  is  not  of  high  antiquity.  The 
old  eft  laws  and  regulations  concerning  infurance,  with 
which  the  indefatigable  Beckmann  is  acquainted,  are 
the  following  : 

On  the  28th  of  January  1523,  five  perfons  appoint¬ 
ed  for  that  purpofe  drew  up  at  Florence  fomc  articles 
which  are  dill  employed  on  the  exchange  at  Leghorn. 
Thefc  important  regulations,  together  with  the  pre¬ 
ferred  form  of  policies,  which  may  be  confidertd  as 
the  oldeft,  have  been  inferted,  in  Italian  and  German, 
by  Magens,  in  his  Treatife  on  Infurance,  average,  and 
bottomry,  published  at  Hamburgh  in  1  7  53* 

There  is  ft  ill  preferved  a  ftiort  regulation  of  the  25  th 
May  1537,  by  the  Emperor  Charles  V.  refpecting 
hills  of  exchange  and  inlurancc,  in  which  the  llriclly 
fulfilling  only  of  an  agreement  of  infurance  is  com¬ 
manded. 

In  the  year  j  556,  Philip  II.  king  of  Spain,  gave  to 
the  Spanifh  merchants  certain  regulations  rtfpedling  in¬ 
furance,  which  are  inferted  by  Magens,  with  German 
tranflation,  in  his  work  before  mentioned.  I  hey  eon- 
tain  fomc  forms  of  policies  on  (hips  going  to  the  Indies. 

In  the  year  1  $98,  the  Kamer  von  qffur unite  y  cham¬ 
ber  of  inturance,  was  eitahlifhed  at  Amilerdam.  An 
account  of  the  fir  ft  regulations  of  this  infurance  offee 
may  he  feen  in  Pontauus’s  Fliftory  of  the  city  o(  Am- 
fterdam,  and  in  other  works. 

In  the  year  1600,  regulations  rtfpe&ing  infurance 
were  formed  by  the  city  of  Middelburg  m  Zealand. 

It  appears  that  the  fir  ft  regulations  xelptdling  .infu- 


rances  ia  England,  which  may  be  feen  in  Andevjon's  b 
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Ilijcory  of  Commerce ,  were  made  in  the  year  1621.  W  c 
find  by  them,  that  infurers  had  before  that  period  con¬ 
ducted  themfelves  in  fucli  a  manner,  that  the  utmmft 
confidence  was  repofed  in  their  honefty,  and  that  on 
this  account  lew  or  no  ddputes  had  arilen. 

Of  the  various  policies  far  infurance  in  England,  a 
pretty  accurate  account  will  be  found  in  the  Encyclope¬ 
dia  ;  but  there  is  one  of  them,  of  which  our  account 
muft  be  acknowledged  to  be  now  defective.  I  his  is, 

Insurance  on  lives;  which  is  a  policy  that  has  great¬ 
ly  increafed,  in  confequence  oi  its  utility  being  more 
generally  underftood.  Of  the  two  offices  for  life  af- 
furances,  noticed  in  that  article,  the  former,  entitled 
the  Amicable  Society,  has  extended  the  number  of  its 
(hares  to  4000  ;  but,  as  we  have  already  obferved,  the 
nature  of  the  inftitution  is  too  limited  to  become  of  ge¬ 
neral  importance.  The  latter,  entitled,  the  Society  for 
Equitable  Affurances  on  J  fives  and  Survivorjhip ,  is  un¬ 
doubtedly  one  of  the  moil  important  inftitutions  of 
the  kind,  as  will  appear  by  the  following  account,  with 
which  we  have  been  favoured  by  an  obliging  correfpon- 
dent,  and  upon  the  accuracy  of  which  our  readers  may 
depend  : 

The  members  of  the  equitable  fociety,  finding,  in 
June  1777,  that  their  affairs  were  in  a  fiourifihing  titua- 
tion,  refolved  to  reduce  their  annual  premiums  one 
tenth  ;  and  in  1782,  adopted  new  tables  agreeable  to 
the  probabilities  of  life  at  Northampton,  in  lieu  ofthofe 
they  had  hithei to  rifed,  formed  from  the  London  bills 
of  mortality.  But  though  it  was  evident,  that  the  new 
tables  weie  much  better  adapted  for  alluring  promif- 
ciioudy  perfons  redding  in  the  country,  or  in  large 
towns,  it  was  thought  proper,  for  greater  fecurity,  to 
make  an  addition  of  *5  per  cent,  to  the  real  value  of 
tiit  affurances,  as  computed  from  the  table  of  mortality 
at  Northampton  ;  and  with  the  view  ofmak  ng  an  ade¬ 
quate  compenfation  to  the  allured  for  their  former 
payments,  which  had  been  fo  much  higher  than  would 
be  required  by  the  new  rates,  an  addition  was  made  to 
their  claims  of  L.  1  :  ics.  per  cent,  for  every  pre¬ 
mium  they  had  paid.  The  confequence  of  thefe  mea- 
fures  proved  highly  favourable  to  the  fociety  ;  for  its 
bufinefs  increafed  fo  fail,  that  in  1783  it  was  nearly 
doubled  ;  the  fums  allured  amounting  to  upwards  of 
L. 722,000.  At  this  period,  the  favourable  refult  of 
a  minute  and  very  laborious  inveftigation  of  the  (late 
of  the  fociety,  induced  them  to  take  off  the  15  per 
cent,  charged  upon  the  premiums  in  1782,  and  make  a 
further  addition  to  the  claims  ofL.i  percent,  for  every 
payment  made  prior  to  the  iff  January  1786.  A  Hill 
greater  increafe  of  fuecefsful  bufinefs  determined  them, 
in  1791,  to  make  another  addition  of  L.  t  per  cent,  to 
the  claims;  and  in  the  following  year,  a  further  addition 
of  L.  2  per  cent.  ;  by  which  the  claims  upon  affnrancts 
of  the  year  1770  were  more  than  doubled  ;  and  thofe 
of  an  earlier  date  inereafed  in  a  ftiil  higher  proportion. 
By  thefe  advantages  to  its  members,  and  the  honour¬ 
able  and  tmly  equitable  manner  in  which  the  concerns 
of  the  fociety  are  tranfa&ed,  the  augmentation  of  their 
bufinefs  has  been  fo  great,  that  on  the  31ft  December 
1792,  the  fumo  affured  (without  including  the  addi¬ 
tions  made  to  them)  amounted  to  upwards  of 
L. 3,000,'.  00;  and  on  the  31ft  December  1795,  to 
about  L.  4 ,cor,ooo. 

The 


furarce. 
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5n?unnce.  The  rates  of  affurance,  as  reduced  to  their  real  values  daughters 
u,,— ~  *n  and  according  to  which  the  fociety  now  tran- 


I  N  T 

or  for  children  generally,  when  they  fhall 


fad  bufinefs,  are  as  follows  : 

Sum  AJfurcd  £.  ICO. 


Age* 

One  Tear. 

Seven  Tears . 

Whole  Ufe. 

*5 

£.0  17  11 

£.  1  2  11 

£•'  18  7 

20 

'  7  3 

1  9  5 

237 

25 

110  7 

I  I  2  I 

281 

3° 

i  J3  3 

I  14  I  I 

2134 

35 

1  16  4 

I  l8  IO 

21910 

40 

208 

2  4  I 

3  7  11 

45 

268 

2  IO  IO 

3  *7  11 

5° 

2  15  1 

3°8 

4  10  10 

55 

3  5  0 

3  12° 

564 

60 

3 18  1 

4  7  1 

674 

65 

415  2 

5  10  to 

7169 

The 

other  offices  in 

1  London  for 

the  affurance  < 

lives  are,  the  Royal  Exchange  Affurance,  the  IVijlminJh 

Society,  and.  the  Pelican  Life  Office . 

The  corporation  of  the  Royal  Exchange  Afurance 
was  empowered  to  allure  lives  by  its  fecond  charter, 
dated  29th  April  1721;  but  the  original  objeft  of  the 
company  being  fea  affurances,  and  the  true  principles 
of  alluring  on  lives  being  at  that  time  little  underfiood, 
this  branch  of  their  bufinefs  was  at  firft  comparatively 
fmall  :  they  generally  required  a  premium  of  live  or  fix 
guineas  per  cent,  without  any  regard  to  the  age  ;  and 
the  a  durance,  which  was  ufually  for  a  fmall  fum,  was 
feldom  for  a  greater  term  than  one  year  In  this  man¬ 
ner  they  continued  to  allure  upon  lives  till  the  end  of 
the  year  1783,  when  the  increafing  importance  of  this 
part  of  their  bufinefs,  which  they  had  fome  years  felt, 
induced  them  to  adopt  a  regular  table  of  rates  of  affu- 
rance,  according  to  the  Northampton  regifters  of  mor¬ 
tality,  but  with  a  greater  addition  to  the  real  values 
than  had  been  made  by  the  “  Society  for  Equitable  Af¬ 
furances  on  Lives  and  Snrvivorfhip.”  This  was  thought 
proper,  from  the  confideration  that  the  affurers  with 
the*  Royal  Exchange  company  are  not  in  any  cafe 
liable  to  a  call  upon  them  beyond  the  premium  they 
engage  to  pay,  and  have  the  fecurity  of  the  capital  and 
funds  of  the  company  arifing  from  the  other  branches 
of  their  bufinefs  ;  however,  the  company,  finding  them- 
felves  fuccefsful  in  their  life  afiurances,  determined,  in 
1790,  to  reduce  their  premiums  ;  and  in  1797  made  a 
Hill  greater  reduction,  by  which  they  are  brought  very 
rear  to  thofe  above  Hated.  This  company  have  agents 
in  all  the  principal  towns  of  Great  Britain,  and  are 
impowered  to  affure  lives  in  all  parts  of  the  world. 

The  IVeJlminJler  Society  was  eftablifhed  in  1792,  f°r 
alfuring  lives,  and  granting  annuities.  Their  terras  are 
nearly  the  fame  as  thofe  of  the  Royal  Exchange  Af- 
furance  ;  but  not  being  a  corporate  body,  every  perfon 
afiuring  figns  a  declaration,  that  he  accepts  the  joint 
Hock  of  the  fociety  as  his  fecurity. 

The  Pelican  Life  Office  was  inflituted  in  1797,  by 
fome  of  the  principal  proprietors  of  the  Phoenix  Fire 
Office.  The  rates  which  they  have  publifhed  vary  con- 
fiderably  from  thofe  of  the  other  offices  ;  but  whether 
they  are  founded  on  more  juft  principles,  time  and  ex¬ 
perience  mud  determine.  This  fociety  alfo  makes  a 
new  fpecies  of  affnrance,  by  way  of  endowment  for 


attain  the  age  of  twenty-one  years. 

INTEGRAL  Calculus,  in  the  new  analyfis,  is  the 
revei  fe  of  the  differential  calculus,  and  is  the  finding  of 
the  integral  from  a  given  differential  ;  being  fimilar  to 
the  inveife  method  of  fluxions,  or  the  finding  the  fluent 
to  a  given  fluxion.  See  Fluxions,  EncycL 

IN  PE  REST,  is  the  allowance  given  for  the  ufe  of 
money  by  the  borrower  to  the  lender,  and  is  either 
fimple  or  compound .  The  method  of  computing  both 
interefts  is  explained  in  the  article  Algebra,  ( EncycL ) 
page  427,  &c.  ;  and  the  fubjedl  of  fimple  interefl  is 
again  re  fumed  in  Arithmetic,  ( EncycL )  n°  20.  The 
application  of  the  canons  for  the  computation  of  com- 
Dound  interefl,  to  the  value  of  annuities,  the  only  cafe 
in  which  that  interell  is  allowed  by  the  laws  of  this 
country,  may  be  feen  in  the  articles  Annuity  and 
Survivorship,  {EncycL)  ;  wheie  various  tables  are 
given  to  facilitate  the  different  computations.  Some 
of  our  readers,  however,  have  'expreffed  a  wifh  to  have 
the  rule  for  computing  compound  intereff  fo  dated,  as 


to  be  underflood  by  thofe  who  are  unacquainted  with 
algebraic  fymbols.  Their  wifh  may  be  eafily  grati¬ 
fied. 

The  general  formula  S~/>Rr  anfwers  for  the  a- 
mount  of  any  fum,  whether  the  interell  be  payable 
yearly,  half  yearly,  quarterly,  or  daily.  Let  R  de¬ 
rote  the  amount  of  one  pound  for  the  firll  payment, 
and  t  the  number  of  payments,  the  unit  being  from  the 
commencement  till  the  HrH  payment  is  due  ;  alfo,  let  / 
denote  the  logarithm  of  any  quantity  before  which  it  is 
wrote;  then,  from  the  known  property  of  logarithms,  the 
theorem  may  be  expreffed  thus,  /.  S  =  Lp-\-L  R  X  t . 

Required  the  amount  of  L.  250  at  3  per  cent,  com¬ 
pound  interefl,  for  12  years,  reckoning  the  intereff  pay¬ 
able  yearly,  half-yearly,  quarterly,  and  daily  \ 

Yearly .  p  =  25 0,  R  r=  1  *05,  /  ==  12. 

0*021 1893  =  /.  R 
1  2 


•25427  1 6  rr  /.  R  X  /. 
2-3979400  =  ip. 


/.S: 


2*65221 16  — L.  448  : 

250 


19:3^  =  Amount. 


198  :  19  :  3^=rComp.  intereff. 

Half  yearly,  p  =  250,  R  =  1*025, 

0*0107239  =  /.  R. 

24 


t  =  24. 


428956 

214478 


.2573736  =  /.  R  X  t . 
2-3979400  =  /./. 


/.  S=  2*6553136  —  L.  452  : 

250 


3:7^  =  Amount* 


202  :  3  :  7^  =:  Intereff. 

Quarterly* 


2 
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fntereft,  Quarterly,  p  =  250,  R  =.  1*0125,  1 1348. 

Intcrpola- 

tion.  0*0053950  =  /.  R* 

v - -  4^ 


431600 

215800 


•2589600  =  /.  RX/* 

*•39794=0  = 

A  S  =  2*6569000 —  L.453  :  16  :  8£  =  Amount, 
250 


203  :  16:8^=  Intercft. 

_  *05  369*05 

Daily,  p  =  250,  R=  1  +  ~j65~-:~^6}~  #=  3^5 
X  12. 

2*5623924 

2*5622929 


•0000595  =  /.  R. 
4380 


47600 

1785 

2380 

*2606100  =  /.  R  X/. 

2’3979400  =  /- A 

l  S  =  2*6585500  — 1-455  :  1 1  :  3t  =  Amount. 

250 

205  :  1 1  :  3I  =  Intereft. 

INTERPOLATION,  in  the  modern  algebra,  is 
ufed  for  finding  an  intermediate  term  of  a  feries,  its 
place  in  the  feries  being  given.  See  Algebra  and 
Series,  EticycL 

The  method  of  interpolation  was  firfl  invented  by 
Mr  Briggs,  and  applied  by  him  to  the  calculation  of 
logarithms,  Sec .  in  his  Arithmetica  Logarithmica,  and 
his  Trigonometria  Britannica  ;  where  lie  explains,  and 
fully  applies,  the  method  of  interpolation  by  differences. 
His  principles  were  followed  by  Reginal  and  Mouton 
in  France,  and  by  Cotes  and  others  in  England.  Wal¬ 
lis  made  ufe  of  the  method  of  interpolation  in  various 
parts  o*  his  works  ;  as  his  arithmetic  of  infinites,  and 
his  algebra,  for  quadratures,  Sc c.  The  fame  was  alfo 
happily  applied  by  Newton  in  various  ways  :  by  it  he 
invert  igated  his  binomial  theorem,  and  quadratures  of 
the  circle,  ellipfe,  and  hyperbola.  See  Wallis’s  Algebra, 
chap.  85.  &c.  Newton  alfo,  in  lemma  5.  lib.  3.  Prin- 
cip.  gave  a  moft  elegant  folution  of  the  problem  for 
drawing  a  curve  line  through  the  extremities  of  any 
number  of  given  ordinates  ;  and  in  the  fubfequent  pio- 
polition,  applied  the  folution  of  this  problem  to  that  of 
finding,  from  certain  obferved  places  of  a  comet,  its 
place  at  any  given  intermediate  time.  And  Dr  Wa¬ 
ring,  who  adds  that  a  folution  flill  more  elegant,  on 
fome  accounts,  has  been  fince  difeovered  by  Meff. 
Nichol  and  Stirling,  has  alfo  refolved  the  fame  pro¬ 
blem,  and  rendered  it  more  general,  without  having  re- 
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conrfe  to  finding  the  fucceffive  differences. 

Tran/.  vol.  69.  part  1.  art.  7. 

IN TERSCENDENT,  in  algebra,  is  applied  to  involution, 
quantities,  when  the  exponents  of  their  powers  are  ra-  y— 1 

dical  quantities.  Thus  x^2,  x^ay  Sec.  are interfeen- 
dent  quantities. 

INTERSTELLAR,  a  word  ufcd  by  fome  authors 
to  exprefs  thofe  parts  of  the  univerfe  that  are  without 
and  beyond  the  limits  of  our  folar  lyftem. 

IN  PRADOS,  the  interior  and  lower  fide,  or  curve, 
of  the  arch  of  a  bridge,  Sec.  In  contradillin&ion  from 
the  extrados,  or  exterior  curve,  or  line  on  the  upper 
fide  of  the  arch.  See  Arch  in  this  Suppl. 

INVOLUTION  and  E  volution,  are  terms  intro¬ 
duced  into  geometry  by  the  celebrated  Mr  Huyghcns, 
to  exprefs  a  particular  manner  of  deferibing  eurvilineal 
fpaces  which  occurred  to  him  when  occupied  in  the  im¬ 
provement  of  his  noble  invention  of  pendulum  clocks. 

Although  he  was  even  artonifhed  at  the  accuracy  of 
their  motion,  and  they  foon  fuperfeded  all  balance 
clocks,  he  knew  that  the  wide  vibrations  were  fome- 
what  flower  than  the  narrow  ones,  and  that  a  circle  was 
not  fufficiently  incurvated  at  the  Tides  to  render  all  the 
vibrations  ifochronous.  The  proper  curve  for  this  pur- 
pofe  became  an  interelling  objeft.  By  a  mofl  accurate 
invefligation  of  the  motions  of  heavy  bodies  in  curved 
paths,  he  difeovered  that  the  cycloid  was  the  line  re¬ 
quited.  Lord  Brouncker  had  difeovered  the  fame  thing, 
as  alfo  Dr  Wallis.  But  we  do  not  imagine  that  Huy- 
ghens  knew  of  this  ;  at  any  rate,  he  has  the  full  claim 
to  the  difeovery  of  the  way  of  making  a  pendulum  of- 
cillate  in  a  cycloidal  arch.  It  eafily  occurred  to  him, 
that  if  the  thread  by  which  the  pendulum  hangs  be  fuf- 
pended  between  two  curved  checks,  it  would  alternate¬ 
ly  lap  on  each  of  them  in  its  vibrations,  and  would 
thus  be  raifed  out  of  the  circle  which  it  deferibes  when 
fufpended  from  a  point.  But  the  difficulty  was  to  find 
the  proper  form  of  thofe  cheeks.  Mr  Huyghens  was 
a  moll  excellent  geometer,  and  was  pofTcffed  ot  methods 
unknown  to  others,  by  which  he  got  over  almoll  every 
difficulty.  In  the  prefent  cafe  there  was  fortunately  no 
difficulty,  the  means  of  folution  offering  themfelves  al- 
mofl  without  thought.  He  almort  immediately  difeo¬ 
vered  that  the  curve  in  queftion  was  the  fame  cycloid, 
i  hat  is,  he  found,  that  while  a  thread  unwinds  from  an 
a-ch  of  a  cycloid,  beginning  at  the  vertex,  its  extremity 
deferibes  the  complementary  arch  of  an  equal  cycloid. 

Thus  lie  added  to  this  curve,  already  fo  remarkable 
for  its  geometrical  properties,  another  no  lefs  curious, 
and  infinitely  exceeding  all  the  others  in  importance. 

The  Heps  by  which  this  property  was  difeovered  are 
fuch  direft  emanations  from  general  principles,  that 
they  immediately  excited  the  mind  of  Mr  Huyghens, 
which  delighted  in  geometry,  to  profecute  this  method 
of  deferibing  or  transforming  curve  lines  by  evolution. 

It  is  furprifing  that  it  had  not  ere  this  time  occurred  to 
the  ancient  geometers  of  the  lad  century,  and  particularly 
to  Dr  Barrow,  who  feems  to  have  racked  his  fancy  for 
almoll  every  kind  of  motion  by  which  curve  lines  can 
be  generated.  Evolution  of  a  thread  from  a  curve  is  a 
much  more  obvious  and  conceivable  genefis  than  that  of 
the  cycloid  invented  by  Merfennus,  or  that  of  the 
conchoid  by  Nicomedes,  or  thofe  of  the  conic  fec- 
tions  by  Vieta.  But  except  fome  vague  expreflions 
by  Ptolemy  and  GaiTendus,  about  deferibing  fpirals 
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,  by  n  tli-cad  unhoped  from  a  cylinder,  we  do  not  re- 
’  colleft  any  thing  of  the  kind  among  the  writings  of 
the  mathematicians  ;  and  it  is  to  Huvghens  alone  that 
we  are  indebted  for  this  very  beautiful  and  important 
branch  of  geometry.  It  well  deferves  both  of  thefe  epi¬ 
thets.  The  theorems  which  conftitute  the  doAmies  ot 
evolution  are  nmaikable  for  their  perfpicuity  and  neat- 
nefs.  Nothing  has  fo  much  contributed  to  give  us  clear 
notions  of  a  very  delicate  fubjedt  of  mathematical  dit- 
cuffion,  namely  curvature,  and  the  meafure  and  varia¬ 
tions  of  curvature.  It  had  become  the  fubjed  of  very 
keen  debate  ;  and  the  notions  entertained  ot  it  were  by 
no  means  diftinft.  But  nothing  can  give  fuch  a  pre- 
cife  conception  of  the  difference  of  curvature,  in  the 
different  parts  of  a  cycloid  or  other  curve,  as  the  behold¬ 
ing  its  defection  by  a  radius  continually  varying  in 
ifngth.  This  dodrine  is  peculiarly  valuable  to  the  [pe¬ 
culator  in  the  higher  mechanics.  The  intenfity  of  a  de- 
ileding  force  is  effimated  by  the  curvature  which  it  in¬ 
duces  on  any  redilineal  motion;  and  the  variations  ot 
this  intenfity,  which  is  the  charaderiftic  of  the  force, 
or  what  we  call  its  nature,  is  inferred  from  the  varia¬ 
tions  of  this  curvature.  The  evolution  and  involution 
of  curve  lines  have  therefore  great  claim  to  our  atten¬ 
tion  But  a  Work  like  ours  can  only  propofe  to  exhi¬ 
bit  an  outline  of  the  fubjed;  and  we  muff  refer  our  rea¬ 
ders  to  thofe  eminent  authors  who  have  treated  tt  in 
detail.  Varignon,  in  the  Memoirs  of  the  French  Aca¬ 
demy  for  1706,  has  been  at  immenfe  pains  to  prefent  it 
in  every  form  ;  James  Bernoulli  has  alfo  treated  the 
fubjed  in  a  very  general  and  fyftematic  manner.  Some 
account  is  given  of  it  in  every  treatife  of  fluxions.  We 
recommend  the  original  work  of  Mr  Huyghens  in  par¬ 
ticular;  and  do  not  helitate  to  fay,  that  it  is  the  hnett 
fpecimen  (of  its  extent)  of  pliyfico-mathematical  dil- 
•  cuffion  that  ever  has  appeared.  Huyghens  whs  the  moll 
pWant  of  all  modern  geometers ;  and  both  in  the  geo¬ 
metrical  and  phyfical  part  of  this  work,  De  Horolugio  Of 
,  cillatono,  he  has  preferved  the  utmoft  rigour  of  demon- 
itration,  without  taking  one  ftep  in  which  Euclid  or 
Apollonius  would  not  have  followed  him. 


-j  uvat  in  t  eg  r  os  accede  re  fo  tiles 
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Stique  haurire . 

Such  authors  form  the  tafte  of  the  young  mathema¬ 
tician,  and  help  to  preferve  him  from  the  almoft  mecha¬ 
nical  procedure  of  the  expert  fymbohcal  analyft,  who 
arrives  at  his  conclufion  without  knowing  how  he  gets 
thither,  or  having  any  notions  at  all  of  the  magnitudes 

of  which  he  is  treating.  . 

There  are  two  principal  problems  in  this  doArine. 

I.  To  afeertain  the  nature  of  the  figure  generated  by 
-  the  evolution  of  a  given  curve. 

II.  To  determine  the  nature  of  the  enrve  by  whole 
evolution  a  given  curve  may  be  generated.  We  (hall 
confider  each  of  thefe  in  order,  and  then  take  the  op¬ 
portunity  which  this  fubjed  gives  of  explaining  a  little 
the  abftrufc  nature  of  curvature,  and  its  meafures  and 
variations,  and  take  notice  of  the  opinions  ot  mathema- 
ticians  about  the  urecife  nature  of  the  angle  of  contadt. 

The  curve  line  ABCDEF  (f’g-  >•)  may  t>e  conlider- 
ed  as  the  edge  of  a  ciookcd  ruler  or  mould  ;  a  thread 
may  be  fuppofed  attached  to  It  at  F,  and  then  lapped 
along  it  from  F  to  A .  If  the  hread  be  now  led  away 


.from  A,  keeping  it  always  tight,  it  is  plain  that  the  ex- 
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tremity  A  mud  deferibe  a  curve  line  A.  be  clef,  and  lo^utiw 
that  the  detached  parts  ot  the  thread  will  always  he 
tangents  to  the  curve  ABCDEF.  In  like  manner  will 
the°curve  line  F  d'  c  b  A!  be  defcribed  by  keeping  the 
thread  fall  at  A,  and  unlapping  it  from  the  other  end 
of  the  mould 

This  procefs  was  called  by  Mr  Huyghens  the  Evo¬ 
lution  of  the  curve  ADF.  ADI'  is  called  the  Invo¬ 
lute.  Adf  was  named  by  him  the  Curve  by  Evo¬ 
lution.  It  has  been  fince  more  briefly  termed  the 
Evolutrix,  or  unlapper.  It  has  alfo  been  called  the 
Involute;  becaufe,  by  performing  the  procefs  in  the 
oppofite  direction  fd A,  the  thread  is  lapped  up  on 
the  mould,  and  the  whole  fpace  ADF  fd  A  is  folded 
up  like  a  fan.  The  detached  parts  C  c,  D  d ,  or  C  c\ 

D  d\  &c.  of  the  thread,  are  called  Radii  of  the  Evo- 
lute;  perhaps  with  fome  impropriety,  becaufe  they  ra¬ 
ther  refemble  the  momentary  radii  of  the  evolutrix.  We 
may  name  them  the  evolved  radii.  The  beginning 
A  of  evolution  may  be  confidered  a3  the  vertex  of  the 
curves,  and  the  ends  F  and / may  be  called  the  terms. 

There  is  another  way  in  which  this  defeription  of 
curve  lines  may  be  conceived.  Inftead  of  a  thread  I '/ 
gradually  lapped  up  011  the  mould,  we  may  conceive 
F /  to  be  a  ftraight  edged  ruler  applied  to  the  mould, 
and  gradually  rolled  along  it  without  Aiding,  fo  as  to 
touch  it  in  fucceflion  in  all  its  points.  It  is  evident, 
that  by  this  procefs  the  point  /  will  dtferibe  the  curve 
fd  A,  while  the  point  F  defci  ibes  the  other  curve  F  d  a. 

This  way  of  conceiving  it  gives  a  great  extenfion  to  the 
doctrine,  and  homologates  it  with  that  genefi,  of  curve 
lines  by  which  cycloids  of  all  kinds  are  defcribed,  and 
which  we  may  ditlinguifli  by  the  name  of  Provolu¬ 
tion.  For  it  is  plain,  that  the  relative  motions  of  the 
points  A  and  b  are  the  fame,  whether  the  ruler  b  B  V  roll 
on  the  mould  ABF,  or  the  mould  roll  on  the  ruler : 
but  there  will  he  a  great  difference  in  the  form  of  the 
line  traced  by  the  deferibing  point,  if  we  fuppofe  the 
plane  on  which  it  is  traced  to  be  attached  to  the  rol¬ 
ling  figure.  Thus,  when  a  circle  rolls  on  a  ftraight 
line,  a  point  in  its  circumference  traces  a  cycloid  on  the 
plane  attached  to  the  ftraight  line,  while  the  point  of 
the'ftraiglit  line  which  quitted  the  circle  deferibes  on 
the  plane  attached  to  the  circle  another  line  ;  namely, 
the  involute  of  the  circle.  Phis  mode  of  defeription  al¬ 
lows  us  to  employ  a  curved  ruler  in  place  of  the  ftraight 
one  b  B  l>  ;  and  thus  gives  a  vaft  extenfion  to  the  the¬ 
ory.  But  at  prefent  we  iliall  confine  ourfelves  to  the 
employment  of  the  ftraight  line  b  B  b’ ,  only  keeping  in 
mind,  that  there  is  an  intimate  connexion  between  the 
lines  of  evolution  and  of  provolution. 

By  the  defeription  now  given  of  this  procefs  of  evo¬ 
lution  and  involution,  it  is  plain, 

1.  That  the  evolution  is  always  made  from  the  con- 
vex  fide  of  the  evolute. 

2.  That  the  evolved  radii  B  b,  C  c,  D  d.  Sec.  are  re- 
jpectifelv  equal  to  the  arches  BA,  CA,  DA,  See-  ofthe 
evolute  which  they  have  quitted  ;  and  that  b  B  b’,  c  C  d, 
dDd,  Si c.  are  always  equal  to  the  whole  arch  ADF. 

3.  That  any  point  B  of  the  lapped  up  thread  de- 
feribes  .during  its  evolution  a  curve  line  D^'f  pa¬ 
rallel  to  bede f;  becaufe  thefe  curves  are  always  equi- 
diftant  from  each  other. 

4.  That  if  the  thread  extend  beyond  the  mould  as  a 
taiwent  to  it,  the  extremity  «  will  ckfcnbe  a  parallel  or 
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Involution  cquidiftant  curve  lying  without  A  hedef. 

— v -  From  this  it  appears  that  B  y  *  *  *  is  tlie  complete  evo- 

lutrix  of  FEDCB,  while  b  d  c  ef  is  the  evolutrix  of  that 
arch,  and  the  added  tangent  B  b.  In  like  manner,  the 
lapped  up  thread  ADF,  with  the  added  part  F  de- 
feribes  the  evolutrix  d  &  yf  &  A'. 

5.  If  from  any  point  C  of  the  evolute  there  be  drawn 
lines  C  b,  C  c,  C  d,  C  e,  &c.  to  the  evolutrix,  tliofe 
which  are  more  remote  from  the  vertex  are  greater  than 
thofe  which  are  nearer.  Draw  B  by  c  C,  */D,  e  E, 
touching  the  evolute.  C  b  is  lefs  than  CB  -f*  ^  ^  5 
that  is  (2),  than  C  c.  Again,  DC  +  C  c  is  equal  to 
D  d ,  which  is  lefs  than  DC  -f-  C  d .  Therefore  C  c  is 
lefs  than  C  d.  Now  let  C  e  cut  D  d  in  r.  Then  e  r 
-b  r  DE  is  greater  than  e  E.  But  e  E  is  equal  to  d  r 
-(-  r  DE.  Therefore  e  r  h  greater  than  dr  ;  and  e  r  + 
r  C  is  greater  than  dr  +  r  C,  which  is  greater  than 
c  C.  Therefore  e  C  is  greater  than  c  C. 

6.  Hence  it  follows,  that  a  circle  deferibed  round 
any  point  of  the  evolute,  with  a  radius  reaching  to  any 
point  of  the  evolutrix,  will  cut  the  evolutrix  in  that 
point,  and  be  wholly  within  it  on  the  fide  remote  from 
the  vertex,  and  without  it  on  the  fide  next  the  vertex. 

7.  The  evolved  radius  cuts  every  arch  of  the  evolu- 

trix  perpendicularly,  or  a  right  line  drawn  through  the 
interfedtion  at  right  angles  touches  the  evolutrix  in 
that  point.  Through  any  point  d  draw  the  line  tn  d t 
at  right  angles  to  d  D.  The  part  of  it  m  d  next  to  the 
vertex  is  wholly  without  the  curve,  becaufe  it  is  v/ith- 
out  the  circle  deferibed  round  the  centre  D  ;  and  this 
circle  is  without  the  evolutrix  on  that  fide  of  d  which  is 
next  the  vertex  (6).  Any  point  /  on  the  other  fide  of 
d  is  alfo  without  the  curve.  For  let  t  e  E  be  another 
evolved  radius,  cutting  1)  d  in  n  :  then  n  d  is  lefs  than 
n  /,  becaufe  n  d  t  is  a  right  angle  by  conllrudlion  ;  and 
therefore  ntd  is  acute.  But  becaufe  E  n  -j-  n  D  are 
greater  than  ED,  E  n  +  nd  are  greater  than  El)  + 
Ddy  that  is,  than  Ee,  and  ti  d  is  greater  than  ne .  There¬ 
fore,  fmee  it  is  lefs  than  n  /,  it  follows  that  n  e  is  much 
lefs  than  n  /,  and  /  lies  without  the  curve.  Therefore 
the  whole  line  mdt  is  without  the  curve,  except  in  the 
point  d.  It  therefore  touches  the  curve  in  d ,  and  the 
radius  D  d  cuts  it  at  right  angles  in  that  point.  By  the 
lame  reafoning,  it  is  demonll rated,  that  all  the  curves 
A  bdj\  *£*7,  A'b'd'f'y  are  cut  perpendicu¬ 

larly  by  the  tangents  to  the  evolute.  Alfo  all  thefe  curves 
interfedl  the  evolute  at  right  angles  in  their  vertexes 

It  follows  from  this  propolition,  that  from  every 
point,  fuch  as  r,  or  /,  or  0 ,  &c.  in  the  fpace  AOF  com¬ 
prehended  by  the  evolute  and  its  extreme  tangents  AO, 
FO,  two  perpendiculars  may  be  drawn  to  the  evolu¬ 
trix  A  df\  and  that  from  any  point  in  the  fpace  with¬ 
in  the  angle  A  of  only  one  perpendicular  can  be  drawn ; 
and  that  no  perpendicular  can  be  drawn  from  any  point 
on  the  other  fide  of  ADF.  Apollonius  had  obferved 
thefe  ctrcumftances  in  the  conic  fe&ions,  but  had  not 
thought  of  marking  the  boundary  formed  by  the  evo¬ 
lute  ADF.  Had  he  noticed  this,  he  would  certainly 
have  difeovered  the  whole  theory  of  evolution,  and  its 
importance  in  fpecuhtive  geometry. 

It  alfo  follows  from  this  proportion,  that  if  a  curve 
A  bedef  is  cut  by  the  tangents  of  ABCDEF  at 
right  angles  in  every  point,  it  will  be  deferibed  by  the 
evolution  of  that  curve  :  For  if  the  evolutrix,  whofe 
vertex  is  A,  be  really  deferibed,  it  will  coincide  with 
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Abed  in  A,  and  have  the  fame  tangent ;  it  therefore  Involution* 
doe6  not  deviate  from  it,  otherwife  their  tangents  would  * 
feparate,  and  would  not  both  be  at  right  angles  with 
the  lines  touching  the  evolute.  They  mult  therefore 
coincide  throughout. 

8.  'The  arches  bed  andflyJ,  intercepted  by  the 
fame  radii  B  b  and  Dr/,  may  be  called  concentric  ;  and 
the  angles  contained  between  the  tangents  drawn  thro’ 
their  extremities  are  equal.  Thus  the  angle  *  *  0  is  e- 
qual  to  Ip  0  :  but  although  equidiftant,  paiallel,  and  con¬ 
taining  the  fame  angle  between  their  tangents  and  be¬ 
tween  their  radii,  they  are  not  fimilar.  Thus,  the  arch 
a  &  has  a  curvature  at  a  that  is  the  fame  with  that  of 
any  circle  whofe  radius  is  equal  to  A  «  ;  but  the  cur¬ 
vature  at  A  is  incomparable  with  it,  and  nnnieafurable. 

The  fame  may  be  faid  of  the  curvatures  at  /s  and  at  B. 

9.  If  a  circle  udz  be  deferibed  round  the  centre  D 
with  the  radius  D  d,  it  both  touches  and  cuts  the  evo- 
lutiix  in  the  point  dy  and  no  circle  can  be  deferibed 
touching  the  curve  in  that  point,  and  palling  between 
it  and  the  circle  udz:  For  fince  it  touches  the  curve 
in  d ,  its  centre  muft  be  foniewhere  in  the  line  d D  per¬ 
pendicular  to  mdt .  It  cannot  b^  in  any  point  n  more 
remote  from  d  than  D  is  ;  for  it  would  pafs  without  the 
arch  d uy  and  be  more  remote  than  d  u  from  the  arch  d  c 
of  the  evolutrix.  On  the  other  fide,  it  would  indeed 
pafs  without  the  arch  d  z,  which  lies  within  the  arch 
d r  of  the  evolutrix  :  but  it  would  alfo  pafs  without 
the  curve.  For  it  lias  been  already  dtinonll rated  (7) 
that  n  d  is  greater  than  n  e  ;  and  the  curve  would  lie 
between  it  and  the  circle  d z. 

Thus  it  appears,  that  a  circle  deferibed  with  the  e- 
volved  radius  approaches  nearer  to  the  curve,  or  touches 
it  more  clofely,  than  any  other  circle  ;  all  other  circles 
either  interfedl  it  in  meafurable  angles,  or  aVe  within 
or  without  the  curve  on  both  tides  of  the  point  ot  con- 
tad).  This  circle  u  d  z  has  therefore  the  fame  curva¬ 
ture  with  the  curve  in  the  point  of  contact  and  coalcf- 
cencc.  It  is  the  equicukve  circle,  the  circle  of  equal 
curvature,  the  osculating  circle  (a  name  given  it 
by  Leibnitz).  The  evolved  radius  of  the  evolute  is  the 
radius  of  curvature  of  the  evolutrix,  and  the  point 
of  the  evolute  is  the  centre  of  curvature  at  the 
point  of  contadl  with  the  evolutrix.  The  evolute  is 
the  geometrical  locus  of  all  the  centres  of  curvature  of 
the  evolutrix. 

This  is  the  mod  important  circumftance  of  the  whole 
do&rine  of  the  involution  and  evolution  of  curve  lines. 

It  is  afiumed  as  a  felf  evident  truth  by  the  precipitant 
writers  of  elements.  It  is  indeed  very  like  truth:  For 
the  extremity  of  the  thread  is  a  momentary  radius  during 
the  procels  of  evolution;  and  any  minute  arch  of  the  evo¬ 
lute  nearer  the  vertex  mult  be  conceived  as  more  incurva- 
ted  than  the  arch  at  the  point  of  contadl,  becaufe  deferi¬ 
bed  with  fiiorter  radii  :  for  the  fame  reafon,  all  beyond 
the  contadl  mull  be  lefs  incurvated,  by  reafon  of  the 
greater  radii.  The  cuivature  at  the  contadl  mull  be 
neither  greater  nor  lefs  than  that  of  the  circle.  But 
we  thought  it  better  to  follow  the  example  of  Huy- 
ghens,  and  to  ellablifh  this  leading  propolition  on  the 
itridell  geometrical  reafoning,  acknowledging  the  fin- 
gular  obligation  which  mathematicians  are  under  to  him 
for  giving  them  fo  palpable  a  method  of  fixing  their  no¬ 
tions  on  this  fubjedl.  When  the  evolute  of  a  curve  u 
given,  we  have  not  only  a  clear  view  of  the  genelis  of 

C  the 
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Involution.  the  curve,  with  a  neat  and  accurate  mechanical  method 

- -V - '  of  dtferibing  it,  but  alfo  a  diftind  comprehenfion  of  the 

whole  curvature,  and  a  conneded  view  of  its  gradual 

variations.  #  , 

We  fpeak  of  curvature  that  is  greater  and  Idler;  and 
every  nerfon  has  a  general  knowledge  or  conception  of 
the  difference,  and  will  fay,  that  an  ellipsis  is  more 
curve  at  the  extremities  of  the  tranfverfe  axis  than  any 
where  elfe.  But  before  we  can  inftitute  a  comparifon 
between  them  with  a  precifion  that  leads  to  ary  thing, 
we  muff  agree  about  a  meafure  of  curvature,  and  fay 
what  it  is  we  mean  by  a  double  or  a  triple  curvature 
Now  there  are  two  ways  in  which  we  mav  confider 
curvature,  or  a  want  of  reditude ;  We  may  call  that 
a  double  curvature  which,  in  a  given  fpace,  carries  us 
twice  as  far  from  the  ftraight  line  ;  or  we  may  call  that 
a  double  curvature  by  which  we  deviate  twice  as  much 
from  the  fame  diredion.  Both  of  thefe  meafurcs  have 
been  adopted  ;  and  if  we  would  rigidly  adhere  to  them, 
there  would  be  no  100m  for  complaint :  but  mathemati¬ 
cians  have  not  been  ftcady  in  this  refped,  and  by  mixing 
and  confounding  thefe  meafures,  have  frequently  puzzled 
their  readers.  All  agree,  however,  in  their  firft  and 
fimple  meafures  of  curvature,  and  fay,  that  the  curva¬ 
ture  of  an  arch  of  a  circle  is  as  the  arch  diredly,  and 
as  the  radius  irverfely.  This  is  plainly  meafuring  cur¬ 
vature  by  the  defledion  from  the  firft  diredion.  In  an 
arch  of  an  inch  long,  there  is  twice  as  much  defledion 
from  the  firft  diredion  when  the  radius  of  the  circle  is 
of  half  the  length.  If  the  radius  is  abcut  5  7^th  inches, 
an  arch  of  one  inch  in  length  produces  a  final  diredion 
one  degree  different  from  the  firft.  If  the  radius  is  1 1  fl¬ 
inches,  the  deviation  is  but  half  of  a  degree.  The  linear 
defledion  from  the  ftraight  path  is  alto  one  half.  I  it 
the  cafe  of  circles,  therefore,  both  meafures  agree  :  but 
in  by  far  the  gieateft  number  of  cafes  they  may  differ 
exceedingly,  and  the  change  of  diredion  may  be  great- 
ell  when  the  linear  deviation  is  leaft.  Flexure,  or 
change  of  diredion,  is,  in  general,  the  moft  fenlible  and 
the  moft  important  charader  of  curvature,  and  is  un- 
derftood  to  be  its  criterion  in  all  cafes.  But  our  pro- 
ceffea  for  difeovering  its  quantity  are  generally  by  firft 
difeovering  the  linear  deviation  ;  and,  in  many  cafes, 
particularly  in  our  philofophical  inquiries,  this  linear 
deviation  is  our  principal  objed.  Hence  it  has  hap¬ 
pened,  that  the  mathematician  has  frequently  flopped 
fhort  at  this  refult,  and  has  adapted  his  theorems  chief¬ 
ly  to  this  determination.  Thefe  differences  of  objed 
have  caufcd  great  confufion  in  the  methods  of  confider- 
ing  curvature,  and  led  to  many  difputes  about  its  na¬ 
ture,  and  about  the  angle  of  contad  ;  to  which  dif¬ 
putes  there  will  be  no  end,  till  mathematicians  have  a- 
greed  in  their  manner  of  exprefling  the  meafures  of 
curvature.  At  prefent  we  abide  by  the  meafure  al¬ 
ready  given,  and  we  mean  to  exprefs  by  curvature  or 
flexure  the  change  of  diredion. 

This  being  premifed,  we  obferve,  that  the  curvature 
of  all  thefe  curves  of  evolution  where  they  feparate 
from  their  evolutes,  is  incomparable  with  the  curvature 
in  any  other  place.  In  this  point  the  radius  has  no 
magnitude  ;  and  therefore  the  curvature  is  faid  to  be 
infinitely  great.  On  the  other  hand,  if  the  evolved 
curve  has  an  affymptote,  the  curvature  of  the  evolutrix 
of  the  adjacent  branch  is  faid  to  be  infinitely  (mail. 
Thefe  exprtfiions  becoming  familiar,  have  occafioned 
Z 
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fome  very  intricate  queftions  and  erroneous  notions.  fnYolution» 
There  can  be  little  doubt  of  their  impropriety  :  For  v 
when  we  fay,  that  the  curvature  at  A  is  infinitely  great¬ 
er  than  at  a,  we  do  not  recoiled  that  the  flexure  of  the 
whole  arch  A  b  is  equal  to  that  of  the  whole  arch  «  \ 
and  the  flexure  at  A  mull  either  make  a  part  of  the 
whole  flexure,  or  it  mull  be  fomething  difparate. 

The  evolutrix  Abcdf  ^g.  2.)  of  the  common  e- 
quilateral  hyperbola  exhibits  every  pofiible  magnitude  of 
curvature  in  a  vtry  fmall  fpace.  At  the  vertex  A  of  the 
hypeibola  it  is  perpendicular  to  the  curve  ;  and  there¬ 
fore  has  the  tranfverfe  axis  A  ?  A"  for  its  tangent.  Fhe 
curvature  of  the  evolutrix  at  A  is  called  infinitely  great. 

As  the  thread  unlaps  from  the  branch  ABC,  its  extre¬ 
mity  defenbes  A  be .  It  is  plain,  that  the  evolutrix 

muff  cut  the  affymptote  ?  H  at  right  angles  in  fome 
point  G,  where  the  curvature  will  be  what  is  called  in¬ 
finitely  fmall  ;  becanfe  the  centre  of  curvature  has  re¬ 
moved  to  an  infinite  diftance  along  the  branch  AF  of 
the  hypeibola.  This  evolutrix  may  be  continued  to 
the  vertex  of  the  hyperbola  on  the  other  fide  of  the  af¬ 
fymptote,  by  cauling  the  thread  to  lap  upon  it,  in  the 
fame  way  that  Mr  Huyghens  completed  his  cycloidal 
ofcillation.  Or  we  may  form  another  evolutrix  «  0  Y  *  p 
v  A",  by  lengthening  the  thread  from  G  to  the 
centre  of  the  hyperbola,  and  fuppoling  that,  as  foon  as 
the  curve  A  J  p  is  completed,  by  unlapping  the  thread 
from  the  branch  ABC,  another  thread  laps  upon  the* 
hyperbola  A''  F''.  This  laft  i*  confidered  as  a  more  ge¬ 
ometrical  evolution  than  the  other  :  For  the  mathema- 
ticians,  extending  the  dodrine  of  evolution  beyond  Mr 
Huyghens’s  reftridion  to  curves  which  had  their  con¬ 
vexity  turned  one  way,  have  agreed  to  confider  as  one 
continued  evolution  whatever  will  complete  the  curve 
expreffed  by  one  equation.  Now  the  fame  equation 
expreffes  both  the  curves  AF  and  A"F',  which  oc¬ 
cupy  the  fame  axis  A  A".  The  cycloid  employed  by 
Huyghens  is,  in  like  manner,  but  one  continuous  curve, 
defer ibed  by  the  continued  provclution  of  the  circle 
along  the  ftraight  line,  although  it  appears  as  two 
branches  of  a  repeated  curve.  We  fnall  meet  with  many 
in ftances  of  this  feemingly  compounded  evolution  when 
treating  of  the  fecond  queftion. 

Since  the  arch  AbdO  contains  every  magnitude  of 
curvature,  it  appears  that  every  kind  of  curvature  may 
be  produced  by  evolution.  We  can  have  no  conception 
of  a  flexure  that  is  greater  than  what  we  fee  at  A,  or 
lefs  than  what  we  fee  at  G  ;  yet  there  are  cafes  which 
feem  to  fhew  the  contrary,  and  are  familiarly  faid,  by 
the  greateft  mathematicians,  to  exhibit  curvatures  infi¬ 
nitely  fmaller  ft  ill.  Thus,  let  ABC  (fig.  3.)  be  a  co¬ 
nical  parabola,  whofe  parameter  is  AP.  Let  AEF  be 
a  cubical  parabola,  whofe  parameter  is  A(L_  If  we 
make  AQ^to  AD  as  the  cube  of  AP  to  the  cube  of 
AQ_,  the  two  parabolas  will  interfid  each  other  in  the 
ordinate  DB.  For,  making  AP  =  />,  and  AQjrr  q9 
and  calling  the  ordinate  of  the  conic  parabola  y>  that 
of  the  cubic  parabola  »,  and  the  indeterminate  abfeiffa 
AD  .v,  we  have 

pi  :  q*,  =  q  :  x9  =z  q 3  :  2 3,  and  p  :  <7  =r  q  :  z  ; 

but  q  :  p  —  g  :  p;  therefore,  by  compofition, 

p^  :  q*  —  :  p  x  r:  y2:  y 2,  and  p  :  q  ~  q  :  y  ; 

therefore  2  =  y9  and  the  parabolas  interfed  in  B. 

Now,  becaufe  in  all  parabolas  the  ordinates  drawn  at 
the  extremity  of  the  parameters  are  equal  to  the  para¬ 
meters* 
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Evolution,  meters,  the  interactions  q  and  p  will  be  in  a  line  A  q  py 

-*v - 'which  makes  half  a  right  angle  with  the  axis  AP. 

Therefore,  when  AQ^is  greater  than  AV,  the  point  q 
is  without  the  conical  parabola,  and  the  whole  arch  of 
the  cubical  parabola  cut  off  by  the  ordinate  DB  is  alfo 
without  it:  but  when  AQ^is  lefs  than  AP,  q  is  within 
the  conical  parabola,  as  is  alfo  the  arch  q  B.  There¬ 
fore  the  remaining  arch  BEA  is  without  it,  and  is 
therefore  Itfs  incuivated  at  A.  An  end  lefs  number  of 
conical  parabolas  of  fmaller  curvature  may  be  drawn  by 
enlarging  AP  ;  yet  there  will  dill  be  an  arch  AEB  of 
the  cubical  parabola  which  is  without  it,  and  therefore 
lefs  incurvated.  Therefore  the  curvature  of  a  cubical 
parabola  is  lefs  than  that  of  any  conical  parabola  :  It 
is  Paid  to  be  infinitely  lefs,  becaufe  an  infinity  of  cubical 
parabolas  of fmaller  curvature  than  AEB  may  be  drawn 
by  enlarging  AQ^ 

It  may  be  demonftrated  in  the  fame  manner,  that  a 
paraboloid,  whofe  ordinates  are  in  the  fubbiquadrate  ra¬ 
tio  of  the  abfciffae,  has  an  infinitely  fmaller  curvature  at 
the  vertex  than  the  cubical  parabola.  And  the  curva¬ 
ture  of  the  paraboloid  of  the  next  degree  is  infinitely 
Itfs  than  this  ;  and  fo  on  continually.  Nay,  Sir  Ifaac 
Newton,  who  fir  ft;  took  notice  of  this  remarkable  cir- 
cumftance,  demonflrates  the  fame  thing  of  an  endlefs 
fuccefiion  of  paraboloids  interpofed  between  any  two  de¬ 
grees  of  this  feries.  Neque  novlt  (fays  lie)  natura  Unit - 
tern. 

If  this  be  the  cafe,  all  curves  cannot  be  deferibed  by 
evolution  j  for  we  have  no  conception  of  a  radius  of 
curvature  that  is  greater  than  a  line  without  limit.  The 
theory  of  curvilineal  motions  delivered  in  the  article 
Dynamics  muff  be  imperfeft,  or  there  muff  be  curve 
lines  which  bodies  cannot  deferibe  by  any  powers  of 
nature.  The  theory  there  delivered  profeffes  to  teach 
How  a  body  can  be  made  to  defciibe  the  cubical  para¬ 
bola,  and  many  other  curves  which  have  thefe  infinite- 
fimal  curvatures  ;  and  yet  its  demonftrations  employ 
the  radius  of  curvature,  and  cannot  pioceed  without  it. 
We  profefs  ourfelves  obliged  to  an  attentive  reader 
(who  has  not  favoured  us  with  his  name)  for  making 
this  obfervation.  It  merits  attention. 

There  muff  be  fome  paralogifm  or  ir.ifconception  in 
all  this  language  of  the  mathematicians.  It  does  not 
neceffarily  follow  from  the  arch  AEB  lying  without 
the  arch  AIB,  that  it  is  lefs  incurvated  at  A  ;  it  may 
be  more  incurvated  between  A  and  B.  Accordingly 
we  fee,  that  the  tangent  BT  of  the  conical  paiaboia  is 
lefs  inclined  to  the  common  tangent  AV  than  the  tan¬ 
gent  B  t  of  the  cubical  parabola  is  ;  and  therefore  the 
flexure  of  the  whole  arch  AEB  is  greater  than  that  of 
the  whole  arch  AIB  ;  and  we  (hall  fee  afterwards,  that 
there  is  a  part  of  AEB  that  is  more  incurvated  than 
any  part  of  AIB.  There  is  nothing  correfponding  to 
this  unmeaning  and  inconceivable  fucceifion  of  feriefes  of 
magnitudes  of  one  kind,  each  of  which  contains  an  end¬ 
lefs  variety  of  individuals,  and  the  greateft  of  one  feries 
infinitely  lefs  than  the  fmalleff  of  the  next,  &.c. ;  there  is 
nothing  like  this  demonflrated  by  all  our  arguments. 
In  none  of  thefe  do  we  ever  treat  of  the  curvature  at 
A,  but  of  a  curvature  which  is  not  at  A.  At  A  we 
have  none  of  the  lines  which  are  indifpenfably  neceffary 
for  the  demonftration.  Befides,  in  the  very  fame  man¬ 
ner  that  we  can  deferibe  a  cubical  paiaboia,  and  prove 
that  it  has  an  arch  lying  without  the  conical  parabola, 


we  can  deferibe  a  circle,  and  demondrate  that  it  has  al-  Tnvolutfar** 
fo  an  arch  lying  without  the  parabola.  Thefe  infinite- 
fimai  curvatures,  therefore,  are  not  warranted  by  our 
arguments,  nor  does  it  yet  appear  that  there  are  curves 
which  cannot  be  deferibed  by  evolution.  We  are  al¬ 
ways  puzzled  when  we  fpcak  of  infinites  and  infinitdi- 
mals  as  of  fomething  precife  and  determinate  ;  whereas 
the  very  denomination  precludes  all  determination.  We 
take  the  di  ftingui  filing  circumftance  of  thofe  different 
orders  for  a  thing  clearly  underftood  ;  for  we  build 
much  on  the  diftin&ion.  We  conceive  the  curvature 
of  the  cubical  parabola  as  verging  on  that  of  the  com¬ 
mon  parabola,  and  the  one  feries  of  curvatures  as  be¬ 
ginning  where  the  other  ends.  But  Newton  has  (hewn, 
that  between  thefe  two  feriefes  an  endlefs  number  of  fi- 
milar  feriefes  may  be  interpofed.  The  very  names  gi¬ 
ven  to  the  curvature  at  the  extremities  of  the  hyperbo¬ 
lic  evolutrix  have  no  conceptions  annexed  to  them.  At 
the  vertex  of  the  hyperbola  there  is  no  line,  and  at  the 
interfeClion  with  the  affymptote  there  is  no  curvature. 

Thefe  unguarded  expreffions,  therefore,  fhoukl  not 
make  us  doubt  whether  all  curves  may  be  deferibed  by 
evolution.  If  a  line  be  incurvated,  it  is  not  (Ira  !ght. 

If  fo,  two  perpendiculars  to  it  muff  diverge  on  one  lide, 
and  mufl  converge  and  meet  on  the  other  in  fome  point. 

This  point  will  lie  between  two  other  points,  in  which 
the  two  perpendiculars  touch  that  curve  by  the  evolu¬ 
tion,  of  which  the  given  arch  of  the  curve  may  be  de- 
fcribtd.  Finally  (which  fhould  decide  the  queffion), 
we  fhall  fee  by  and  bye,  that  the  cub  e,  and  all  higher 
orders  of  paraboloids,  may  be  fo  deferibed  bv  evolution 
from  curves  having  affymptotic  branches  of  determi¬ 
nable  forms. 

Such  are  the  general  affections  of  lines  generated  by 
evolution.  They  aie  not,  properly  fpeakir.g,  peculiar 
properties  ;  for  the  evolutiixes  may  be  any  curve  lines 
whatever.  They  only  ferve  to  mark  the  mutual  relations 
of  the  evolutes  with  their  evohitrixes,  and  enable  11s  to 
conltruCt  the  one,  and  to  difeover  its  properties  by 
means  of  our  knowledge  of  the  other.  We  proceed  to 
(hew  how  the  properties  of  the  evolutrix  may  be  deter¬ 
mined  by  our  knowledge  of  the  evolute. 

This  problem  will  not  long  occupy  attention,  being 
much  limited  by  the  conditions.  One  of  the  firlt  is, 
that  the  length  of  the  thread  evolved  mud  be  known  in 
every  pofition  :  Therefore  the  length  of  the  evolved 
arch  mud,  in  like  manner,  be  known  ;  and  this,  not 
only  in  toto>  but  every  portion  of  it.  Now  this  is  not 
univerfally,  or  even  generally  the  cafe.  The  length  of 
a  circular,  parabolic,  hyperbolic,  arch  has  not  yet  been 
determined  by  any  finite  equation,  or  geoinetiical  cou- 
(IruCtion.  Therefore  their  evolutrixes  cannot  be  deter¬ 
mined  otherwife  than  by  approximation,  or  by  compa- 
l  ifon  with  other  magnitudes  equally  undetermined.  Yet 
it  fometimes  happens,  that  a  curve  is  difeovered  to  e- 
volve  into  another  of  known  properties,  although  wc 
have  not  prtvioufly  difeovered  the  length  of  the  evolved 
arch.  Such  a  difeovery  evidently  bungs  along  with  it 
the  rectification  of  the  evolute.  Of  this  we  have  an  in- 
nance  in  the  very  evolution  which  gave  occafion  to  the 
whole  of  this  doCtrine;  namely,  that  of  the  cycloid; 
which  we  fhall  therefore  take  as  our  lirfi  example. 

Let  ABC  (fig-  5.)  be  a  cycloid,  of  which  AD  is 
the  axis,  and  Aril)  the  generating  circle,  and  A  Or  a 
tangent  to  the  cycloid  at  A,  and  equal  to  DC.  Let 
C  2  BKE 
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Info’ution.JJKE  touch  the  cycloid  in  B,  and  cut  AG  in  K.  It 

v -  is  required  to  find  the  fitnation  of  that  point  of  the  line 

BE  which  had  unfolded  from  A  ? 

Draw  BH  parallel  to  the  bafe  DC  of  the  cycloid, 
cutting  the  generating  circle  in  Ii,  and  join  HA.  De- 
feribe  a  circle  KEM  equal  to  the  generating  circle 
A  HD,  touching  AG  in  K,  and  cutting  BK  in  forae 
point  E.  It  is  known,  by  the  properties  of  the  cycloid, 
that  BK  is  equal  and  parallel  to  HA,  and  that  BH  is 
equal  to  the  arch  A  h  H.  Becaufe  the  circles  AHD 
and  KEM  are  equal,  and  the  angles  HAK  and  AKE 
are  equal,  the  chords  AH  and  KE  c?ut  off  equal  arches, 
and  are  themfelves  equal  Becaufe  BHAK  is  a  paral¬ 
lelogram,  AK  is  equal  to  HB  ;  that  is,  to  the  arch 
A  h  H,  that  is,  to  the  arch  K  m  E.  But  if  the  circle 
KEM  had  been  placed  on  A,  and  had  rolled  from  A 
to  K,  the  arch  difengaged  would  have  been  equal  to 
AK,  and  the  point  which  was  in  contaft  with  A  would 
now  be  in  E,  in  the  circumference  of  a  cycloid  AEF, 
equal  to  CBA,  having  the  line  AG,  equal  and  parallel 
to  DC,  for  its  bafe,  and  GF,  equal  and  parallel  to  DA, 
for  its  axis.  And  if  the  diameter  KM  be  drawn,  and 
EM  be  joined,  EM  touches  the  cycloid  AEF. 

Cor .  The  arch  BA  of  the  cycloid  is  equal  to  twice 
the  parallel  chord  HA  of  the  generating  circle  For 
this  arch  is  equal  to  the  evolved  line  BKE  :  and  it  has 
been  (hewn,  that  EK  is  equal  to  KB,  and  BE  is  there- 
'  fore  equal  to  twice  BK,  or  to  twice  HA-  This  pro¬ 
perty  had  indeed  been  demonflrated  before  by  Sir  Chri- 
{loplier  Wren,  quitejndependent  of  the  do&rineof  evo¬ 
lution  ;  but  it  is  given  here  as  a  legitimate  refult  of 
this  deftrine,  and  an  example  of  the  ufe  which  may  be 
made  of  it.  Whenever  a  curve  can  be  evolved  in¬ 
to  another  which  is  fufceptible  of  accurate  determina¬ 
tion,  the  arch  of  the  evolved  curve  is  determined  in 
length  ;  for  it  always  makes  a  pare  of  the  thread  whofe 
extremity  deferibes  the  evolntrix,  and  its  length  is 
found,  by  taking  from  the  whole  length  of  the  thread 
that  part  which  only  touche?  the  curve  at  its  vertex. 

This  genefs  of  the  cycloid  AEF,  by  evolution  of 
the  cycloid  ABC,  alfo  gives  the  mod  palpable  and  fa- 
tisfaftory  determination  of  the  area  of  the  cycloid.  For 
fince  BE  is  always  parallel  to  All,  AH  will  fweep 
y  over  the  whole  furface  of  the  femicircle  AMD,  while 

fweep s  over  the  whole  fpace  CBAEE ;  and  fince 
BE  is  always  double  of  the  fimultaneous  AH,  the 
fpace  CBAEE  is  quadruple  of  the  femicircle  AHD. 
But  the  fpace  deferibed  in  any  moment  by  BK  is  alfo 
one  fourth  part  of  that  deferibed  by  BE.  Therefore 
the  area  GAEF  is  three  times  the  femicircle  AHD  ; 
and  the  fpace  DHABC  is  double  of  it ;  and  the  fpace 
CBAG  is  equal  to  it. 

Sir  Ifaac  Newton  has  extended  this  remarkable  pro¬ 
perty  of  evolving  into  another  curve  of  the  fame  kind 
to  the  whole  clafs  of  epicycloids,  that  is,  cycloids  form¬ 
ed  by  a  point  in  the  circumference  of  a  circle,  while 
the  circle  rolls  on  the  circumference  of  another  circle, 
either  on  the  convex  or  cor.cave  fide  ;  and  he  has  de* 
monflrated,  that  they  alfo  may  all  be  reftified,  and  a 
fpace  afligned  which  is  equal  to  their  area  (See  PrincU 
pi  a.  B.  I.  prop.  48.  See. ).  He  demondrates,  that  the 
whole  arch  is  to  four  times  the  diameter  of  the  gene¬ 
rating  circle  as  the  radius  of  the  bafe  is  to  the  fum  or 
difference  of  thofe  of  the  bafe  and  the  generating  circle. 
We  recommend  thefc  propofitions  to  the  attention  of 
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the  young  reader  who  wifhe3  to  form  a  good  tade  in  Involution^ 
mathematical  refearches  ;  he  will  there  fee  the  geome-  '-llT-v 
trical  principles  of  evolution  elegantly  exemplified. 

We  may  j  11ft  ohferve,  before  quitting  this  clafs  of 
curves,  that  many  writers,  even  of  fome  eminence,  in 
their  compilations  of  elements,  give  a  very  faulty  proof 
of  the  portion  of  the  tangent  of  a  curve  deferibed  by 
rolling.  They  fay,  for  example,  that  the  tangent  of 
the  cycloid  at  E  is  perpendicular  to  KE  ;  becaufe  the 
line  KE  is,  at  the  moment  of  defeription,  turning 
round  K  as  a  momentary  centre.  This,  to  be  fure, 
greatly  fhortens  invedigation  ;  and  the  inference  is  a 
truth,  not  only  when  the  rolling  figure  is  a  circle  roll¬ 
ing  on  a  flraight  line,  but  even  when  any  one  figure 
rolls  on  another.  Every  point  of  the  rolling  figure 
really  begins  to  move  perpendicularly  to  tlie  line  joining 
it  with  the  point  of  contaft.  But  this  genefis  of  the 
arch  Ee,  by  the  evolution  of  the  arch  B  b,  fhew?  that 
K  is  by  no  means  the  centre  of  motion,  nor  HK  the 
radius  of  curvature.  Nor  is  it,  in  the  cafe  of  epicy¬ 
cloids,  trochoids,  and  many  curves  of  this  kind,  a  very 
cafy  matter  to  find  the  momentary  centre.  The  circle 
KEM  is  both  advancing  and  turning  round  its  centre  ; 
and  thefe  two  motions  are  equal,  becaufe  the  circle  does 
not  Hide  but  roll,  the  detached  arch  being  always  equal 
to  the  portion  of  the  bafe  which  it  quits.  Therefore, 
drawing  the  tangents  E  y,  My,  and  completing  the  pa¬ 
rallelogram  E /  My,  E /  will  reprefent  the  progref- 
five  motion  of  the  centres  and  Ey  the  motion  of  rota¬ 
tion.  EM,  the  motion  compounded  of  thefe,  mud  be 
peipendicular  to  the  chord  EK. 

The  invedigation  that  we  have  given  of  the  evolutrix 
of  the  cycloid  has  been  fomewliat  peculiar,  being  that 
which  offered  itfelf  to  Mr  Huygliens  at  the  time  when, 
he  and  many  other  eminent  mathematicians  were  much 
occupied  with  the  lingular  properties  of  this  curve.  It 
does  not  ferve,  however,  fo  well  for  exemplifying  the 
general  procefs.  For  this  pnrpofe,  it  is  proper  to  avail 
ourfelves  of  all  that  we  know  of  the  cycloid,  and  parti¬ 
cularly  the  equality  of  its  arch  B  A  to  the  double  of  the 
parallel  chord  HA.  This  being  known,  nothing  can 
be  more  fimole  ihan  the  determination  of  the  evolutrix, 
either  by  availing  ourfelves  of  every  property  of  the  cy¬ 
cloid,  or  by  adhering  to  the  general  procefsof  referring 
every  point  to  an  abfeida  by  means  of  perpendicular  or¬ 
dinates.  In  the  ftrlt  method,  knowing  that  BE  is 
double  of  BK,  and  therefore  KE  equal  to  HA,  and 
KA  =  BH,  =  H  h  A,  =z  K  m  E,  we  find  E  to  be  the 
dcieribing  point  of  the  circle,  which  ha?  rolled  from  A 
to  K.  Jn  the  other  method,  we  mu  ft  draw  EN  per¬ 
pendicular  to  AG;  then,  becaufe  the  point  E  moves, 
during  evolution,  at  right  angles  to  BE,  EK  is  the 
normal  to  the  curve  deferibed,  and  NK  the  fubnormal, 
and  is  equal  to  the  correfpor.ding  ordinate  H  I  of  the 
generating  circle  of  the  cycloid  ABC.  This  being  a 
chara&eriilic  property  of  a  cycloid,  E  is  a  point  in  the 
circumference  of  a  cycloid  equal  to  the  cycloid  ABC. 

Or,  laflly,  in  accommodation  to  cafes  where  we  are 
fuppofed  to  know  few  of  the  properties  of  the  evolute, 
or,  at  leaft,  not  to  attend  to  them,  we  may  make  ufe  of 
the  fiuxionary  equation  of  the  evolute  to  obtain  the 
fluxionary  equation  of  the  evolutrix.  For  this  purpofe,. 
take  a  point  e  very  near  to  E,  and  draw  the  evolving 
radius  be,  cutting  E f  (drawn  parallel  to  the  bafe  DC) 
in  0  ;  draw  c  n  parallel  to  the  axis  of  the  evolute,  cut, 

ting 
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Involution,  ting  E  0  in  v ;  alfo  draw  bh  i  parallel  to  the  bafe,  and 
'  B  d  perpendicular  to  it.  If  both  eurves  be  now  refer* 
red  to  the  fame  axis  CGF,  it  is  plain  that  B  b ,  B  d , 
and  db  are  ultimately  as  the  fluxions  of  the  arch,  ab- 
feifs,  and  ordinate  of  the  evolute,  amt  that  E^,  ev,  and 
v  E,  are  ultimately  as  the  fluxions  of  the  arch,  abfcifla, 
and  ordinate  of  the  evolutrix.  Alfo  the  two  fluxionary 
triangles  are  fimilar,  the  fides  of  the  one  being  perpen¬ 
dicular,  refpedivtly,  to  thofe  of  the  other.  If  both  are 
referred  to  one' axis,  or  to  parallel  axes,  the  fluxion  of 
the  abfcifla  of  the  evolute  is  to  that  of  its  ordinate,  as 
the  fluxion  of  the  ordinate  of  the  evolutrix  is  to  that  of 
its  abfcifla.  Thus,  from  the  fluxionary  equation  of  the 
one,  that  of  the  other  may  be  obtained.  In  the  prefent 
cafe,  they  may  be  referred  to  AD  and  EG,  making 
CG  equal  to  the  cycloidal  arch  CBA.  Call  this  a  ; 
AI,  .v  ;  IB,  y  ;  and  AB,  or  EB,  3.  In  like  manner,  let 
*F  /  be  z/,  /  E  =  i>9  and  EE  ~  w  ;  then,  becaufe 
DHl  =  DA1  —  AH%  and  DA  and  AH  are  the 


halves  of  CF  and  BE,  we  have  DHX  r: 

DM*  a 1  —  z2  a 1  —  z 2 
fo  D I  —  "i  \  “  . .  ~  ,  • 

D  A.  ij.  X  y  ^  2  (i 

a2  —  z~ 

F  /.  Therefore  F  /,  or  uf  =  - . 
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But  DI  = 


Alfo  w  r= 


by  what  was  faid  above,  that  is,  iu  =  u .  _ _ 

y  V  a1  —  z2» 

?.  u ■  — .  Therefore  we  have  w  :  u  ( =  a  :  2  a  u) 

VJfu  _  _ 

=  V\ai  un  G F:  *y F  /,  which  is  the  analogy 

competent  to  a  cycloid  whofe  axis  is  GF  qz  DA. 

It  i6  not  ncceflary  to  infill  longeron  this  in  this  place; 
becaufe  all  thefe  things  will  come  more  naturally  before 
us  when  we  are  employed  in  deducing  the  evolute  from 
its  evolutrix. 

When  the  ordinates  of  a  curve  converge  to  a  centre, 
in  which  cafe  it  is  called  a  radiated  curve,  it  is  mod  conve¬ 
nient  to  conftaer  its  evolutrix  in  the  fame  way,  concei¬ 
ving  the  ordinates  of  both  as  infilling  on  the  circum¬ 
ference  of  a  circle  deferfbed  round  the  fame  centre. 
Spirals  evolve  into  other  fpirals,  and  exhibit  feveral  pro¬ 
perties  which  afford  agreeable  occupation  to  the  curious 
geometer.  The  equiangular,  logarithmic,  or  loxodro- 
inic  fpiral,  is  a  very  remarkable  example.  Like  the  cy¬ 
cloid,  it  evolves  into  another  equal  and  fimilar  equian¬ 
gular  fpiral,  and  is  itfelf  the  evolutrhy  of  a  third.  This 
is  evident  on  the  flighted  infpedion.  Let  C  r  q p  (fig. 
6.)  be  an  equiangular  fpiral,  of  which  S  is  the  centre  ; 
if  a  radius  SC  be  drawn  to  any  point  C,  and  another 
radius  SP  be  drawn  at  right  angles  to  it,  the  intercept¬ 
ed  tangent  CP  is  known  to  be  equal  to  the  whole 
length  of  the  interior  revolutions  of  the  fpiral,  though 
infinite  in  number.  If  the  thread  CP  be  now  unlapped 
from  the  arch  C  r  <7,  it  is  plain  that  the  flrft  mo¬ 
tion  of  the  point  P  is  in  a  diredion  PT,  which  is 
perpendicular  to  PC,  and  therefore  cuts  the  radius 
PS  in  an  angle  SPT,  equal  to  the  angle  SCP  ;  and, 
fince  this  is  the  cafe  in  every  pofition  of  the  point, 
it  is  manifefl  that  its  path  mud  be  a  fpiral  PQR,  cut¬ 
ting  the  radii  in  the  fame  angle  as  the  fpiral  C  r  q p. 
James  Bernoulli  firfl  difeovered  this  remarkable  proper¬ 
ty.  Fie  alfo  remarked,  that  if  a  line  PH  be  drawn 
from  every  point  of  the  fpiral,  making  an  angle  with 
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the  tangent  equal  to  that  made  by  the  radius  (like  an  Involution, 
angle  ot  refledion  correfponding  with  the  incident  ray 
SP),  thofe  reflededrays  would  all  he  tangents  to  another 
fimilar  and  equal  fpiral  I  v  H  ;  fo  that  PH  PS.  S 
and  H  are  conjugate  foci  of  an  infinitely  (lender  pencil; 
and  therefore  the  fpiral  I  H  is  the  cauflic  by  reflec¬ 
tion  of  RQJ*  for  rays  flowing  from  S.  If  another  equal 
and  fimilar  fpiral  xvy  roll  0:1  I  u  H,  its  centre  z  will 
dtferibe  the  fame  fpiral  in  another  pofition  wuz.  All 
thefe  things  flow  from  the  principles  of  evolution  alone: 
and  Mr  Bernoulli  traces,  with  great  ingenuity,  the  con¬ 
ned  ion  and  dependence  of  caulties,  both  by  reiledion 
and  refraction,  of  cycloidal,  and  all  curves  of  provolu- 
tion,  and  their  origin  in  evolution  or  involution.  A 
variety  of  fnch  repetitions  of  this  curve  (and  many  other 
Angular  properties),  made  him  call  it  the  spira  mira* 
b  1  l  1  s .  Fie  defired  that  it  fhould  be  engraved  on  his  tomb- 
llone,  with  the  infeription  eadi-m  mutata  resurgo,  a* 
expreflive  of  the  refurredion  of  the  dead.  See  his  two  ex¬ 
cellent  diflertations  in  Ad.  Erudit.  1692,  March  and  May. 

Another  remarkable  property  of  this  fpiral  is,  that 
if,  inllcad  of  the  thread  evolving  from  the  fpiral,  the 
fpiral  evolve  from  the  ftraiglit  line  PC,  the  centre  S 
will  deferibe  the  ftraiglit  line  PS.  Of  this  we  have  an 
example  in  the  apparatus  exhibited  in  courfes  of  expe¬ 
rimental  philofophy,  in  which  a  double  cone  defeends, 
by  rolling  along  two  rulers  inclined  in  an  angle  to  each 
other  (fee  Gravefandc's  Nat.  Phil.  I.  f  21c).  It  is 
pretty  remarkable,  that  a  rolling  motion,  ftemingly 
round  C,  as  a  momentary  centre,  fhould  produce  a  mo¬ 
tion  in  the  ftraight  line  SP;  and  it  Ihews  the  inconclu- 
fivenefs  of  the  reafoning,  by  which  many  compilers  oF 
elements  of  geometry  profefs  to  demonftrate,  that  the 
motion  of  the  deferibing  point  S  is  perpendicular  to  the 
momentary  radius.  For  here,  although  this  feeming 
momentary  radius  may  be  Ihorter  than  any  line  that  can 
be  named,  the  real  radius  of  curvature  is  longer  than  any 
line  that  can  be  named. 


But  it  is  not  merely  an  objed  of  fpeculative  geome¬ 
tric  curioiity  to  mark  the  intimate  relation  between  the 
genefis  of  curves  by  evolution  and  provolntion  ;  it  may¬ 
be  applied  to  important  purposes  both  in  feienqe  and  in  ' 
art.  Mr  M'Laurm  has  given  a  very  inviting  example 
of  this  in  his  account  of  the  Newtonian  philofophy  ; 
where  lie  exhibits  the  moon’s  path  in  Abfolute  (pace, 
and  from  this  propofes  to  iuvelligate  the  defleding 
forces,  ar.d  vice  verfa.  We  have  examples  of  it  in  the 
arts,  in  the  formation  of  the  pallets  of  pendulums,  the 
teeth  of  wheels,  and  a  remarkable  one  in  Meflrs  Watt 
and  Boulton’s  ingenious  contrivance  for  producing  the 
redilineal  motion  of  a  pifton  rod  by  the  combination  of 
circular  motions.  M.  de  la  Hire,  of  the  Academy  of 
Sciences  at  Paris,  has  been  at  great  pain3  to  (hew  how  all 
motions  of  evolution  may  be  converted  into  motions  of 
provolution,  in  a  memoir  in  1706.  But  he  would  have 
done  a  real  fervice,  if,  inflead  of  this  ingenious  whim,  he 
had  (hewn  how  aft  motions  of  provolution  may  be  tra¬ 
ced  up  to  the  evolution  which  is  equivalent  to  them.  For 
there  is  no  organic  genefis  of  a  curvilineal  motion  fo  Am¬ 
ple  as  the  evolution  of  a  thread  from  a  curve.  It  is  the 
primitive  gendis  of  a  circle;  and  it  is  in  evolution  alone 
that  any  curvilineal  motion  is  comparable  with  circu¬ 
lar  motion.  A  given  curve  line  i?  an  individual,  and' 
therefore  its  primitive  organical  genefis  mull  alfo  be  in¬ 
dividual.  This  is  ftridly  true  of  evolution.  A  para¬ 
bola 
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,J:m,l:Hon.bola  has  but  one  evolute.  But  there  are  infinite  mo-  the  curvature  of  lines,  its  meafure,  and  the  law  of  its  Involution. 

*-*-v -  ti0ns  of  provolution  which  will  defcribe  a  parabola,  or  variation  in  all  particular  cafes.  The  evolute  of  a  curve 

any  curve  line  whatever  ;  therefore  thefe  arc  not  primi-  is  the  geometrical  expreffion,  and  exhibition  to  the  eye, 
live  organical  modes  of  defcription.  That  this,  how-  of  both  thefe  affeftions  of  curve  lines, 
ever,  is  the  cafe,  may  be  very  eafily  {hewn.  Thus  let  Since  the  evolved  thread  is  always  _ at  right  angles  to 
A  BCD  (fig.  7.)  be  a  parabola,  or  any  curve  ;  and  let  the  evolutrix  and  its  tangent,  and  is  ltfeif  always  a  tan- 
abed  be  any  other  curve  whatever.  A  figure  E mil  hi  gent  of  the  evolute,  it  follows,  that  all  lines  drawn  per- 
n  ay  be  found  fuch,  that  while  it  rolls  along  the  curve  pendicular  to  the  arch  of  any  curve,  touch  the  curve 
abed  a  point  in  it  {hall  defcribe  the  parabola.  The  line  which  will  generate  the  given  curve  by  evolution, 
procefs  is  as  follows:  Let  B  b,  Cc,  D  d,  Sic.  be  a  Were  this  evolved  curve  previoufiy  known  to  us,  we 
number  of  perpendiculars  to  the  parabola,  cutting  the  could  tell  the  precift  point  where  every  perpendicular 
curve  abed  in  fo  many  points.  The  perpendiculars  may  would  touch  it  ;  but  this  being  unknown,  we  mull  de¬ 
bt'  fo  difpofed  that  the  points  a,  b,  r,  &c.  (hall  be  equi-  terminc  the  points  of  contaft  by  fome  other  method, 
diftant.  Now  we  can  confiruft  a  triangle  E  eh  fo,  that  and  by  this  determination  we  afeertain  fo  many  points 
the  three  fides  E  r,  eh,  and  AE,  (hall  be  refpeaively  equal  of  the  evolute.  The  method  purfued  is  this  :  When 
to  the  three  lines  Efwf.F/.  In  like  manner  may  the  two  perpendiculars  to  the  propofed  curve  are  not  pa- 
whole  figure  be  coriftrufted,  having  the  little  bafes  of  rallel  (which  we  know  from  the  known  pofition  of  the 
the  triangles  refpeaively  equal  to  the  fucceffive  portions  tangents  of  our  curve),  they  mull  interfea  each  other 
of  the  bafe  A  bed,  and  the  radii  equal  to  the  perpen-  .fomewhere  on  that  fide  of  the  tangents  where  they  con- 
diculars  B  A,  Cc,  D d,  &c.  Let  this  figure  roll  on  this  tain  an  angle  lefs  than  180°.  But  when  they  thus  m- 
bafec.  While  the  little  fide  ek  moves  from  its  prefent  terfea,  one  of  them  has  already  touched  the  evolute, 
pofition,  and  applies  itfelf  to  ef,  the  point  E  deferibes  and  the  other  has  not  yet  reached  it.  Thus  let  b  s,  e  s 
an  arch  E  .  of  a  circle  round  the  centre  e,  and,  falling  (fig.  1.)  be  the  two  perpendiculars  :  being  tangents  to 
within  the  parabola,  is  fomewhere  between  E  and  F.  the  evolute,  the  point  s  of  their  interfeftton  mull  be  on 
Then  continuing  the  provolution,  while  the  next  fide  its  convex  fide,  and  the  unknown  points  of  contaft  B 
hi  turns  round /  till  i  applies  to  g,  the  point  E  de-  and  E  mud  be  on  different  fides  of  /.  Thefe  are  ele- 
feribes  another  arch  «  Fo  round/,  firft  rifing  up  and  mentary  truths. 

reaching  the  parabola  in  F,  when  the  line  AE  coincides  Let  e  E  approach  toward  b  B,  and  now  cut  it  in  *. 
with  / F.  and  then  falling  within  the  parabola  till  the  The  contaa  has  fhifted  from  E  to  D,  and  x  is  dill  be- 
point  A  begin  to  rife  again  from /by  the  turning  of  the  tween  the  contacts.  When  the  (hiding  perpendicular 
rolliiicr  figure  round  the  point  g-  Reverfing  the  motion,  comes  to  the  pofition  t  C,  the  lnterfetlion  is  at  /,  be- 
ihe  fides  i  A,  b  e,  el,  &c.  apply  themfelves  in  fucceffion  tween  the  contafts  B  and  C.  And  thus  we  fee,  that 
to  the  portions  gf,  fe, ed,  &c.  of  the  bafe,  and  the  as  the  perpendiculars  to  the  involute  gradually  approach, 
point  E  deferibes  an  undulating  line,  confiding  of  arches  their  contails  with  the  evolute  alfo  approach,  and  their 
of  circles  round  the  fucceffive  centres*,/,  *,  &c.  Thefe  interfeaion  is  always  between  them  Hence  it  legiti- 
circular  arches  all  touch  the  parabola  in  the  points  G,  mately  follows,  that  the  ultimate  pofition  o/the  inter- 
E  E  &c.  and  feparate  fioin  it  a  little  Internally.  By  fection  (which  alone  is  fuiceptihle  of  determination  by 
diminifiling  the  portions  of  the  bafe,  and  increaling  the  the  properties  of  the  involute)  is. the  pofition  of  the 
numbet  of  the  triangular  elements  of  the  rolling  figure  point  of  contaft,  and  therefore  determines  a  point  of 
without  end,  it  is  evident  that  the  figure  becomes  ulti-  the  evolute.  The  problem  is  therefore  reduced  to  the 
mately  curvilineal  inftead  of  polygonal,  and  the  point  inveftigation  of  this  ultimate  mterutuon  of  two  perpen- 
E  continues  in  the  parabola,  and  accurately  deferibes  diculars  to  the  propofed  curve,  when  they  coalefce  after 
it.  It  is  now  a  curvilineal  figure,  having  its  elementary  gradually  approachiug.  This  will  be  bed  llludrated  by 
arches  equal  to  the  portions  of  the  bafe  to  which  they  an  example  :  Therefore  let  ABC  (fig.  8.)  be  a  parabola, 
apply  in  fucctffion,  and  the  radii  converging  to  E  equal  of  which  A  is  the  vertex,  AH  the  axis,  and  AV  one- 
to  the  perpendiculars  intercepted  between  the  curve  half  of  the  parameter;  let  BE  and  CK  be  two  perpen- 
ABCD  and  the  bafe.  It  may  therefore  be  accurately  diculars  to  the  curve,  cutting  the  axis  in  E  and  K,  and 
conftrufted.  •  iuterfefling  each  other  in  r ;  draw  the  ordinates  BD, 

It  is  clear,  that  pradical  mechanics  may  derive  great  CV,  and  the  tangent  BT,  and  draw  BF  parallel  to  the 
advantage  from  a  careful  dudy  of  this  fubjedt.  We  now  axis,  cutting  CK  in  1',-and  CN  in  O.  . 
fee  motions  executed  by  machinery  which  imitate  almod  Becaufe  the  perpendiculars  interfea  in  r,  we  have 
every  animal  motion.  But  thefe  have  been  the  refult  ,  E  :  EB  =  EK  :  BF.  If  therefore  we  can  difeoyer 
of  many  random  trials  of  wipers,  [nail-pieces,  &c-  of  va-  the  ratio  of  EK  to  BF,  we  determine  the  lnterfedtion 
jious  kinds,  repeatedly  corredled.'till  the  defired  motion  r.  But  the  ratio  of  EK  to  BF  is  compounded  of  the 
is  at  lall  accomplilhed.  But  it  is,  as  we  fee,  a  feienti-  ratio  of  EK  to  BO,  and  the  ratio  of  BO  told,  the 
fic  problem,  to  condruft  a  ligure  which  (hall  certainly  firft  of  thefe  is  the  ratio  of  equality  ;  for  DE  and  \  lv 
produce  the  propofed  motion  ;  nor  is  the  procefs  by  are,  each  of  them,  equal  to  AV  ,  or  half  the  parameter 
any  means  difficult.  But  how  fimple,  in  comparifon,  Take  away  the  common  part  VE,  and  the  remainders 
13  the  produ&ion  of  this  motion  by  evolution.  We  EK  and  DV  are  equal,  and  DV  is  equal  to  LO  ;  there- 
have  only  to  find  the  curve  line- which  is  touched  by  fore  EK  :  BF  =  BO  :  Bh  ;  therefore  r  E  :  r  B 
all  the  perpendiculars  B  b9  Cr,  D  d,  &c.  .This  natu-  130:  BF,  and  (by  divihon)  BE:  brz  Vi J  :  OB. 
rally  leads  us  to  the  fecond  problem  in  this  dodrine.  Now  let  the  point  C  continually  approach  to  B,  and  at 
namely,  to  determine  the  evolute  by  our  knowledge  of  iaft  unite  with  it.-  The  .interfe&ion  r  will  unite  with  a 
the  involute  :  a  problem  of  greater  difficulty  and  of  point  of  conta£l  N  on  the  evolute.  ^  l  lie  ultimate  ratio 
*neater  importance,  -j\s  it  implies,  and  indeed  teaches,  of  FO  to  OB,  or  of/0:  oB,  is  evidently  that  of  El> 
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ment  of  any  line  higher  than  the  circle.  It  is  the  fe-  Inroluri^-* 
cond  curve  that  has  been  fo  rectified,  the  cycloid  alone  ^ 
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Involution  to  DT,  or  ED  to  2D  A  ;  therefore  BE  :  EN  =  ED 

■— — -  ;  2 DA,  or  ns  half  the  parameter  to  twice  the  abfeiffa. 

Thus  have  we  determined  a  point  of  the  evolute  ;  and 
we  may,  in  like  manner,  determine  as  many  as  we 
pleafe. 

But  we  wifn  to  give  a  general  chara&er  of  this  ^vo¬ 
lute,  by  referring  it  to  an  axis  by  perpendicular  ordi¬ 
nates.  It  is  plain  that  V  is  one  point  of  it,  becaufe 
the  point  E  is  always  diflant  from  its  ordinate  DB  by 
a  line  equal  to  AV  ;  and  therefore,  when  B  is  in  A,  E 
will  be  in  V,  and  r  will  coincide  with  it.  Now  draw 
VP  and  NQ^  perpendicular  to  AH,  and  NM  perpendi¬ 
cular  to  VP  ;  let  EB  cut  PV  in  /  :  then,  becaufe  AV 
and  DE  are  equal,  AD  is  equal  to  VE,  and  VE  is 
equal  to  one-half  of  DT.  Moreover,  becaufe  BD  and 
NO  are  parallel,  DE  :  EQ^=  BE  :  EN  =  DE  :  DT; 
therefore  D4  zz  EQi  and  VE  “  tEQ^  and  therefore 
=  |VQj  therefore  V  /  is  |  of  M /,  and  I  MV.  'Phis 
is  a  charaderiftic  property  of  the  evolute.  The  fub- 
tangent  is  i  or  the  abfeifla  ;  in  like  manner, .  as  in  the 
common  parabola,  it  is  double  of  the  abfeiffa.  We 
know  therefore  that  the  evolute  is  a  paraboloid,  whofe 
equation  is  (i  x2  —  y3 ;  that  is,  the  cube  of  any  ordinate 
MN  is  equal  to  the  parallelopiped  whofe  bafe  is  the 
fquare  of  the  abfeiffa  VM,  and  altitude  a  certain  line 
VP,  called  the  parameter.  To  find  VP,  let  CR  be  the 
perpendicular  to  the  parabola  in  the  point  where  it  is 
cut  by  the  ordinate  at  V  ;  draw  the  ordinate  R3  of  the 
paraboloid,  and  RG  perpendicular  to  AH.  Then  it  is 
evident,  from  what  has  been  already  demonftrated,  that 
VK  is  4-  of  KG,  and  4- of  VG;  therefore  KG2  = 
4VK2,  and  (in  the  parabola)  VC*  =  2  VIP.  Alfo, 
becaufe  KV  :  VC  rz  KG  :  GR,  we  have  GR2  —  2KG1 
=  8  VK2 ;  therefore  VP  X  RG2  =  8  VP  X  VK*.  But 
VG3  =  27VK3,  =  27VK  X  VK2 ;  therefore,  becaufe 
In  the  paraboloid  VP  X  VS2,  —  SIC,  or  VP  X  RG2 
zr  VG3,  we  have  8  VP  X  VK2  zr  27  VK  X  VK2,  and 
8  VP  =  27  VK  ;  or  VK:  VP;  that  is,  AV  :  VP  ~ 
8  :  27  ;  or  VP  zr  V  AV,  or  of  the  parameter  of 
the  parabola  ABC.  The  evolute  of  the  conical  para¬ 
bola  is  the  curve  called  the  femicubical  parabola,  and  its 
parameter  is  of  the  conical  parabola. 

This  irivefligation  is  nearly  the  fame  with  that  given 
by  Huyghens,  which  we  prefer  at  piefent  to  the  me¬ 
thod  gent  rally  employed,  becaufe  it  keeps  the  principle 
of  inference  more  clofely  in  view. 

Mr  Huyghens  has  deduced  a  beautiful  corollary  from 
it.  Since  the  parabola  ABC  is  delcribed  by  the  evo¬ 
lution  of  the  paraboloid  VNR,  the  line  RC  is  equal  to 
the  whole  evolved  arch  RNV,  together  with  the  redun¬ 
dant  tangent  line  AV.  If  therefore  we  take  from  CR 
a  part  C  *  equal  to  the  redundant  AV,  the  remainder 
x  R  is  equal  to  the  arch  RNV  of  the  paraboloid.  We 
inay  do  this  for  every  pofition  of  the  evolved  radius,  and 
thus  obtain  a  feries  of  points  V,  £,  <T,  t,  of  the  evo- 

lutrix  of  the  paraboloid.  We  have  even  an  taficr  me¬ 
thod  for  obtairing  the  length  of  any  part  of  the  arch 
of  the  paraboloid,  without  the  previous  defeription  of 
the  parabola  ABC.  Snppofe  P y  the  arch  of  the  para¬ 
boloid,  and  yz  the  tangent ;  make  P  z  =  T%-  of  the  pa¬ 
rameter,  and  deferibe  the  arch  P  u  u  of  a  circle  ;  then 
draw  from  every  tangent  y  z  a  parallel  line  .v  ‘u,  cutting 
the  circle  in  u.  The  length  of  the  arch  y  P  is  equal  to 
yz  +  uv.  The  celebrated  author  congratulates  him- 
felf,  with  great  juftice,  on  this  neat  exhibition  of  a  right 
‘line  equal  to  the  arch  of  a  curve,  without  the  employ- 


having  been  rectified  by  plain  geometry  a  very  few 
years  before  by  Sir  ChriUopher  Wren.  It  is  very  true,, 
and  he  candidly  admits  it,  that  tins  very  curve  had  been 
rectified  before  by  Mr  William  Neill,  a  young  gentle¬ 
man  of  Oxford,  and  favourite  pupil  of  Dr  Wallis  ;  as 
alio  by  Mr  Van  Heuiaet,  a  Dutch  gentleman  of  rar.kr 
and  an  eminent  mathematician.  But  both  of  tlieie  gen¬ 
tlemen  had  done  it  by  means  of  the  quadrature  of  a 
cuive,  conltrudted  from  the  paiaboloid  after  the  manner 
of  Dr  Barrow,  Led.  Geom.  XI.  Nor  was  this  a  foli- 
tary  difeovery  in  the  hands  of  Mr  Huyghens,  as  the  rec¬ 
tification  of  the  cycloid  had  been  in  thofe  of  Sir  Chri- 
flopher  Wren  ;  for  the  method  of  invefligation  furnifh- 
ed  Mr  Huyghens  with  a  general  rule,  by  which  he 
could  evolve  every  fpecies  of  paraboloid  and  hyperbo¬ 
loid,  two  clafies  of  curves  which  come  in  the  way  in  al- 
moft  every  difeufiion  in  the  higher  geometry.  He  ob- 
ferves,  that  the  ratio  of  B/  to  Eef  being  always  com¬ 
pounded  of  the  ratios  of  B/  to  B  o,  and  of  B  0,  or  D</, 

to  E f  5  and  the  ultimate  ratio  of  B/to  Bo  being  that 
of  TE  to  TD,  which  is  given  by  the  nature  of  the  pa¬ 
raboloid,  we  can  always  find  the  ratio  of  BE  to  BN,  if 
we  know  that  of  D  d  to  E^.  In  all  curves,  the  ratio 
of  D  d  to  Ef  (taken  indefinitely  near),  is  that  of  the 
fubtangent  to  the  fum  of  the  fubtangint  and  ordinate 
of  a  curve  conftru&ed  on  the  fame  abfeiffa,  having  its 
ordinates  equal  to  the  fubnormals  DE,  de,  VK,  & c. 
In  the  conic  fe&ions  the  ratio  is  conflant,  becaufe  the 

line  fo  conilrufted  is  a  lfraight  line  ;  and,  in  the  para¬ 

bola,  it  is  parallel  to  the  axis.  See  farther  properties  of 
it  in  Barrow’s  Led.  Geom .  XI. 

From  this  invefligation,  Mr  Huyghens  li«s  deduced 
the  following  beautiful  theorem  : 

Let  a  be  the  parameter  of  the  paraboloid,  x  its  ab- 
feiffa,  and  y  its  ordinate  ;  and  let  the  equation  be 
a  x  n  =zy  m  +  n  ;  let  the  radius  of  the  evolute  meet 
the  tangent  through  the  vertex  A  in  Z.  We  (hall  al¬ 
ways  have  BN  —  BE  -p  — BZ.  Thus, 

If  rt  .v  f  BE -f- 2  BZ 

a'x  =  y*\'  I  i  BE  4- 1  BZ 

«  *>  then  BN  =  \  2BE  +  3BZ 

a  .v3  z=  y  4  I  |  3  BE  4*  4-BZ 

=  y4  J  LjBE  +  *BZ. 

Sc  c.  See. 

This  is  an  extremely  fimple  and  perfpicuouG'  method 
of  determining  the  radius  of  the  evolute,  or  radiu9  of  cur¬ 
vature;  and  it,  at  the  fame  time,  gives  us  the  re&ification 
of  many  cmves.  It  is  plain  that  every  geometrical  curve 
may  be  thus  examined,  becaufe  the  fubnormals  DE, 
VK  are  determined  ;  and  therefore  their  differences  arc 
determined.  Thefe  differences  are  the  fame  with  the 
differences  of  D  d  and  E  e  ;  and  therefore  the  ratio  of 
D  d  to  lie  is  determined  ;  that  is,  the  fubfidiary  curve 
now  mentioned  can  always  be  conllrudled. 

There  is  a  lingular  refult  from  this  rule,  which  would 
lnrdly  have  been  noticed,  if  the  common  method  for  de¬ 
termining  BN  had  alone  been  employed.  The  equation 
of  the  paraboloid  is  fo  fimple,  that  the  increafc  of  the 
ordinates  and  diminution  of  curvature  feem  to  keep 
pace  together  ;  yet  we  have  feen  that,  in  the  vertex  ©f 
the  cubical  parabola,  the  curvature  is  lei's  than  any  cir¬ 
cular  curvature  that  can  be  named.  In  the  legs,  the 
curvature  certainly  diminifhes  as  they  extend  farther 

tber* 


Let  u9  Vy  w,  reprefent  the  vaWahle  abfclfia,  ordinate,  Involutions 
and  arch.  We  have,  for  the  fluxionary  expreffion  of 
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Involution,  there  mull  therefore  be  feme  Intermediate  point  where 
*  —  v the  curvature  is  the  grcatelt  polhble.  1  his  is  dtflmritly 

SihfpaTabdoid1  (hSf^vi yJ^cnrve^NRNcL  the  ordInate  of  t,,e  e<lu!curve  circle’  -  =  ^  (  "  muft 

(fig.  9.)  con  lifting  of  two  branches  RO,  and  RQ,  which  ^  ftrrn  nf^  a«.  the  arch  increafe*. 

have  a  common  tangent  in  R  ;  the  branch  RQJias  the 


axis  AE  for  its  aflymptote.  The  thread  unfolding 
from  OR,  its  extremity,  deferibes^  the  arch  BC,  and 
then,  unfolding  from  RQj  it  deferibes  the  fmall  arch 
CB'A.  When  B*  is  extremely  near  A,  the  thread  has 
a  polition  B'N'E,  in  which  B'N  is  very  nearly  t^E, 
At  C,  if  CE  be  bife&ed  in  G,  GR  is  \  of  CZ  .  Here 
CR  the  radius  of  curvature  is  the  fhorteft  pofiible.  I  he 
evolutes  of  all  paraboloids  confift  of  two  fuch  branches, 
if  m  4-  n  exceeds  2.  . 

Such  is  the  theory  of  evolution  and  involution  as  de¬ 
livered  by  Mr  Huyghens  about  the  year  1672.  It 
was  cultivated  by  the  geometeis  with  fuccefs.  Newton 
prized  it  highly,  and  gave  a  beautiful  fpecimen  of  its 
application  to  the  defeription,  re&ification,  and  quadra¬ 
ture  of  epicycloids,  trochoids,  and  epicycles  of  all  kinds. 
But  it  was  eclipfed  by  the  fluxionary  geometry  of  New¬ 
ton,  which  included  this  whole  theory  in  one  propoli- 
tion,  virtually  the  fame  with  Mr  Huyghens’s,  but  more 
comprehenfive  in  its  expreffion,  and  much  more  Ample 
in  its  application.  Adopting  the  unqueftionable  prin¬ 
ciple  of  Mr  Huyghens,  that  the  evolved  thread  is  the 
radius  of  a  circle  which  has  the  fame  flexures  with  the 
curve,  the  point  of  the  evolute  will  be  obtained  by  find¬ 
ing  the  length  of  the  radius  of  the  eqnicurve  circle. 
The  formula  for  this  purpofe  is  given  in  the  article 

but  is  in- 


have  the  negative  fign,  becaufe,  as  the  arch  incrcafes, 
d  diminifhes).  In  the  next  place,  it  is  evident  that,  ul- 

_  ex*  be 

timately,  b  h  :  b  c  ==  eg  :  c  C,  and  c  C  —  1,  I* 


bh 


be  the  radius  of  the  equicurve  circle,  we  have  u  :  w 


—  *v  :  r,  and  r  rr 


<v  •tu 


But  we  had  v  = 


Sub- 


■  v 


and  we  obtain  r 


ftitute  this  in  the  prefent  equation, 

Laftly,  obferve  that  w2  =z  u  *  +  and 


it* 


w  =  V  'u1  v1  =  +  v'\  I .  Therefore  w5  z=  td  +  x 

.  as  the  motl  general  flux- 


and  we  have  r  = 


+ 


U* 

'.ill 


sfluxioks  of  the  Encyclopedia  Britannic  a 
correftly  ftated 


a  +  4| 


r«  +  4 


tL.,  inftead  of -  — 

2  v  a  2  V  a 


The 


—  14  1/ 

10 nary  expreffion  of  the  radius  of  a  circle,  in  terms  of 
the  fine,  cofine,  and  arch. 

When  a  curve  and  a  circle  have  the  fame  curvature, 
it  is  not  enough  that  the  firft  fluxions  of  their  abfciffte, 
ordinates,  and  arches,  are  the  fame.  Thi3  would  only 
indicate  the  pofition  of  their  common  tangent.  They 
mull  have  the  fame  deflection  from  that  tangent.  This 
is  always  equal  to  half  of  the  lecond  fluxion  of  the  or¬ 
dinate.  Therefore  the  circle  and  curve  mull  have  the 
fame  fecond  fluxion  of  their  ordinates.  Therefore  let 
I)  b  c  d  F  be  any  curve  coinciding  with,  or  ofculated  by, 
the  circle  Abed.  Let  its  axis  be  DG,  parallel  to  the 
diameter  AE  ;  and  let  c  n  be  its  ordinate.  Let  Dube 

We  have  *,  y,  z,  refpec- 


=  x,  e  n  z=y9  and  b  e  =  2. 

theorem  alfo  from  which  It  is  deduced  (r  =  __)  lively  equal  to  u,  v,  w.  Therefore  the  radius  of  the  of- 


*.V 

is  incorre&ly  printed,  and  is  given  without  any  demon- 
11  ration,  thereby  becoming  of  very  little  fcrvicc  to  the 
reader.  For  which  rcafon,  it  is  necelfary  to  fupply  the 
defeft  in  this  place. 

Therefore  let  A  be  dE/  (fig.  10.)  be  a  circle,  of 
which  C  is  the  centre,  and  ACE  a  diameter ;  let  the 
points  b,  c ,  (1 ,  of  the  circumference  be  referred  to  this 
diameter  by  the  equidillant  perpendicular  ordinates  b  i, 
eg,  dk  ;  draw  the  chords  b  c,  c  cl,  producing  d c  till  it 
meet  the  ordinate  b  i  in  a,  produce  eg  to  the  circle  in/, 
and  join  bf,  df\  draw  b  b,  c  m,  perpendicular  to  the  or¬ 
dinates  5  then  b  by  c  m,  he,  tu  d,  be,  e  d,  are  ultimately 
proportional  to  the  lirlt  fluxions  of  the  abfcilfa  AE, 
the  ordinate  eg,  and  the  arch  Ac;  alfo  a  by  the  differ¬ 
ence  between  dm  and  cb  is  ultimately  as  the  fecond 
fluxion  of  the  ordinate.  The  triangle  a  b  c  is  limilar  to 
b  df-y  for  the  angle  a  b  c  is  equal  to  the  alternate  angle 
lefy  which  is  equal  ta  bdf.  Handing  on  the  fame  feg- 
ment.  The  angle  acb  is  equal  to  b f d,  Handing  on  the 
fegment  bed;  therefore  the  remaining  angles  hue  and 
dbf  are  equal ;  therefore  ab  :  b  c  —  b  d :  df  =.  i  b  d  : 
df.  Now  let  the  oidinates  bi  and  db  continually  ap¬ 
proach  the  ordinate  eg,  and  at  lull  unite  with  it ;  we 
lhall  then  have  b  c  ultimately  equal  to  I  b  d,  and  c  g  ul¬ 
timately  equal  to  i  df.  Therefore,  ultimately,  ab :  be 
b  c1 

=  be '.eg ,  and  tg—Jl' 


culating  circle  i3  r  = 


.  _  **  +  y 


for  all 


x  y  —  x  y 

curves  whatever.  (We  recommend  the  careful  perufal 
of  the  celebrated  2d  corollary  of  the  I  Oth  propofition 
of  the  2d  book  of  Newton’s  Prir.cipia,  where  the  firft 
principles  of  this  doctrine  are  laid  down  with  great 
acutenefs. ) 

lnltead  of  fuppofing  the  ordinates  equidillant,  and 
confequently  x  invariable,  we  might  have  fuppofed  the 
ordinates  to  increafe  by  equal  Heps.  In  this  cafe  y 
would  have  had  no  fecond  fluxion,  ihe  radius  would 

then  be  =  -Art  •  Or,  laflly,  we  might  fuppofe  (and 

y  x 

this  is  very  ufual)  the  arch  2  to  increafe  uniformly.  In 


this  cafe  r  =  ClL.  :  For  becaufe  +  y‘ 


by 


taking  the  fluxion  of  it,  2  w  *  +  2  y  y  —  0,  and  y  — 

UL.  ;  and  therefore  r  =2  ——7. - — r:') 

y  y  x  —  x  y 


2^ 


ya  x*  X  x  x 

Having  thus  obtained  the  radius  of  curvature,  and 
confequently  a  point  of  the  evolute,  we  determine  its 


I 
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t'voVion.  form  hy  reference  to  an  abfcifs,  without  much  farther  bends  the  whole  clafs  of  paraboloids.  Their  general 
‘  trouble  :  It  only  requires  the  d.awing  Cp  perpendicu-  equat;on  ;3  y-ax”.  This  gives  us  y  =  n  a  x  «  ~  '  'x 

lar  to  the  axis  or  the  propofed  curve,  and  giving  the  va-  ..  _  .  9 

lues  of  Cp  anj  D p .  If  we  fuppofe  x  conftant,  then,  a°d  y  —  n  X  «  i  X  a  x  x  ;  therefore  «  (=. 

c  C  being  =  s*. we  have  D/(=D«+jr)=  ^  +  y*  )  =  x  S  i  +  n'a1  x*  "-%•  Q  c  ) 

+  4-XeC)  =  and  p  C  (  =  eg  -+”  --  *-= - ! - ;;  D/  (=x  +  — ~ 

—  c„,=A-XcC  —  cn)z=-^?—y.  But  if  we  =  *  “  i  Cp  Qz  ~~y^  = 


—  y 


n  —  i 

n 1  V2  n  —  * 


fuppofe  y  conftant;  then,  c  C  being  =  we  have  == - — - - - ;  andDV  ~ 

y  %  —  n  —  1  X  n  a  x  71  *“  2 

.  This  laft  formula  expreffes  the  radius  of  curvature  at 

D p  ^  x  -f*  -77i  and  p  C=  -~^rr  — }’•  And  if  %  be  the  vextex  D,  or  the  redundant  part  of  the  thread,  by 
x  y  x  which  it  exceeds  the  arch  VC  of  the  evolute.  If  n  =  \ , 


conftant,  then,  c  C  being  =  we  fhall  have  D p 


=  x  -j-  A-,  and pC~  J—  —  y. 

x  x 

Thefe  formula  are  fo  many  general  exprcffions  for 
determining  both  the  curvature  of  the  propofed  curve 
and  the  form  of  its  evolute.  They  alfo  give  us  the 
rectification  of  the  evolute  ;  becaufc  c  C  is  equal  to  the 
evolved  arch,  or  to  that  arch,  together  with  a  conftant 
part,  which  was  a  tangent  to  the  evolute  at  its  vertex, 
in  thofe  cafes  where  the  involute  has  a  finite  curvature 
at  its  vertex  ;  as  in  the  common  parabola. 

.Let  us  take  the  example  of  the  common  parabola, 
that  we  may  compare  the  two  methods.  The  equa- 

tion  of  this  is  ax  z=  y7,  or  ax  x T  —y.  This  gives y 

i  .  __ 

t  .  _ x  a*  x 

tr:  -J  a1  xx  *,  zz  T,  and  (making  x  conftant) 


2x* 


T 


X.  . 

*2 


4  *T 


Wherefore 


*  (=  -Z*2  +  /)  =  —  /lii+f, 
2  V  * 


and  the  radius  of 


curvature 


+  4*1 


2  \/  a 


At  the 


vertex,  where  x  =  o,  the  formula  becomes  =:  4  a . 
Again,  Dp  ^=r  x  +  ■  ?  z.. becomes  4*  a  -f-  3  *  ; 
and  therefore  V p  =r  3  x9  z=  the  abfeifla  of  our  evo¬ 
lute.  Like  wife  c  p9  its  ordinate,  (-+0 


4  x 
\/  a 


and  Cp7  = 


16  x* 


■;  and  C/>2  Xa  =  1 6  x3. 

But  V p  =  3  .r,  and  V /d  1=  27  xs.  Therefore  C  p1  X 
Vyth  a  ~  x3,  =r  V />3,  and  V/>\ 

Therefore  the  evolute  VC  is  a  femicubical  parabola, 
vyliofe  parameter  is  a9  as  was  fhewn  by  Mr  Huy- 


ghens.  The  arch  VC  is  1= 


—  a  +4A 


2  \/  a 


We  fhall  give  one  other  example,  which  compre- 
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the  formula  becomes  —  :  but  if  n  be  greater  than  this, 

VC  will  be  =r  0  ;  and  if  it  be  lefs,  VC  will  be  infinite. 
Hence  it  appears,  that  the  radius  of  curvature  at  the 
veitex  of  a  curve  is  a  finite  quantity  only  in  the  cafes 
where  the  firft  or  nafeent  ordinates  are  in  the  fubduoli- 
cate  ratio  of  their  abfcifTae.  In  all  other  cafes,  the  cur¬ 
vature  is  incomparable  with  that  of  any  circle,  being 
either  v/hat  is  called  infinite  (when  n  is  greater  than 
or  nothing  (when  it  is  lefs). 

We  fcruplc  not  to  fay,  that  the  method  of  Mr  Huy- 
ghens  is  more  luminous,  more  pleafing  to  the  imagina¬ 
tion  of  a  geometer,  than  this;  and  in  all  the  cafes 
which  occurred  to  us  in  our  employment  of  it,  it  fug- 
gefted  more  ready  conftru&ions,  with  the  additional 
fatisfadlion  of  exhibiting,  in  a  continuous  train,  what  the 
Symbolical  method,  proceeding  by  the  fluxionary  calcu¬ 
lus,  only  indicates  by  points.  We  mull  alfo  obferve,  that 
the  fnbfidiary  cuive  employed  by  linyghens,  having 
its  ordinates  equal  to  the  fubnormals  of  the  involute 
under  examination,  is  the  geometrical  expreftion  of  that 
fiin&ion  of  the  involute  which  gives  the  fecond  fluxions 
y  and  a;  of  the  ordinate  and  abfeifla.  The  young  ma¬ 
thematician  will  find  no  difficulty  in  conftru&ing  this 
curve  in  eyery  cafe ;  whereas  we  imagine  that  he  will 
not  find  it  a  light  matter  to  conftrud  the  final  equa¬ 
tions  of  the  fymbolic  method  almofl  in  any  cafe .  At  the 
fame  time,  the  all  comprehending  extent  of  the  latter  me¬ 
thod,  and  the  numberlefs  general  theorems  which  it  fW- 
gefts  to  the  expert  analyft,  give  it  a  mod  deferved  pre¬ 
ference,  and  make  it  almofl  an  indifpenfable  inftrument 
for  all  who  would  extend  our  phyfico- mathematical 
fciences. 

In  the  employment  of  the  geometry  of  curve  lines, 
efpecially  in  the  dodrine  of  centripetal  forces,  it  is  ufual 
to  confider  the  ordinates,  not  as  infilling  on  a  redili¬ 
neal  abfeiffa,  but  as  diverging  from  a  centre.  This  is 
alfo  the  ufual  way  of  conceiving  all  fpirale  and  cvolu- 
trixes  of  curves  which  include  fpace  ;  in  fl  ort,  all  ra¬ 
dial  curves.  The  procefs  for  finding  their  evolute, 
or  their  radius  of  curvature,  is  fomewhat  different  from 
that  hitherto  exhibited  ;  but  it  is  more  ftmple.  Thus, 
let  GPM  (Pg.  ro.)  be  the  elliptical  path  of  a  planet, 
of  which  S  is  the  focus.  We  require  PC,  the  radius 
of  curvature  in  the  point  P.  Let  P/>  be  a  very  fnmll 
arch.  Draw  the  radii  SP,  S/>,  the  tangents  PT,  p  1 ; 

D  and 
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Involution,  and  draw  ST  perpendicular  to  FT,  cutting  pt  in  /; 

1 - - - '  and  P  o  perpendicular  to  S  p.  Let  the  arch  GP  be 

=  *,  the  radius  SP  -  y,  and  the  perpendicular  ST 
=  p.  Then,  it  is  plain,  that  P  p9  opy  T  /,  are  ultimate¬ 
ly  proportional  to  z,  y,  p-  The  triangles  PC  /s  and 
'T^/orTPf  are  alfo  ultimately  fimilar  ;  as  alfo  the 
tiiangles  PST  and  p  o  P.  Therefore,  ultimately, 

Tt  :  Vp  =  TT  :  PC 
alfo  V  p  :  p  o  ~  PS  :  PP 

therefore  T  /  :  po  cr  PS  :  PC,  or ,/>  :  y  •=  y  • 

r  —  y_iL  •  an  expreflion  of  the  radius  of  curvature,  ex- 

p  .  . 

tremtly  Ample,  and  of  eafy  application. 

The  logarithmic  or  equiangular"  fpiral  PQJl  (fig  6.) 
affords  an  eafy  example  of  the  ufe  of  this  formula.  T  he 
angle  SPT,  which  the  ordinate  makes  with  the  curve, 
is  everywhere  the  fame.  Therefore  let  a  be  our  tabu¬ 
lar  radius,  and  b  the  line  of  the  angle  SPT.  We  have 

ST  and  therefore  PC  (=*!)=  aJLL  =  aJL- 

This  is  to  SP  or  y  in  the  confhnt  ratio  of  a  to  b,  or 
of  SP  to  ST  :  that  is,  ST  :  SP  =  SP  :  PC,  the  tri¬ 
angles  SPT  and  PCS  ate  {tmilar,  the  angles  at  P  and 
C  equal,  and  C  is  a  point  of  an  equiangular  fpiral  pyr 
round  the  centre  S. 

It  is  not  meant  that  the  conftrn&ion  pointed  out  by 
this  theory  of  involution,  expreffed  in  its  moll  general 
and  Ample  form,  is  always  the  beft  for  finding  the 
eentre  of  the  equicurvc  ciicle.  Our  knowledge  of,  or 
attention  to,  many  other  properties  of  the  curve  under 
confideration,  befides  thofe  which  Amply  mark  its  re¬ 
lation  to  an  abfeifs  and  ordinate,  muft  frequently  give 
us  better  conilru&ions.  But  evolution  1*3  the  natural 
genefis  of  a  line  of  varying  curvature.  Moreover,  in  the 
moll  important  employment  of  mathematical  knowledge, 
namely,  mechanical  philofophy,  it  is  well  known,  that 
the  mod:  certain  and  eomprelienfive  methoi  cf  folving 
all  intricate  problems  is  by  reference  of  all  forces  and 
motions  to  three  co-ordinates  perpendicular  to  each  o- 
ther.  Thus,  without  any  intentional  fearch,  we  have 
already  in  our  hands  the  very  fluxionary  quantities  em- 
ployed  in  this  doftrine  ;  and  the  expreflion  which  it 
gives  of  the  radius  of  curvature  requires  only  a  change 
of  terms  to  make  it  a  mechanical  theoiem. 

Thus  have  we  confidered  the  two  chief  queft ions 
of  evolution  and  involution.  We  have  done  it  with  as 
clofe  attention  to  geometry  as  pofTible,  that  the  reader  s 
mind  may  become  familiar  with  the  ipfa  corpora  while 
acquiring  the  elementary  knowledge,  which  is  to  be 
employed  more  expeditioufiy  afterwards  by  the  help  of 
the  fymbolical  analyfis.  Without  fuch  ideas  in  the 
mind,  the  occupation  is  oftentimes  as  much  divefted  of 
thought  as  that  of  an  expert  accountant  engaged  in 
complex  calculations ;  the  attention  is  wholly  turned 
to  the  rules  of  his  art. 

It  now  remains  to  confider  a  little  the  nature  of  this 
curvature  of  which  fo  much  has  been  faid,  and  about 
which  fo  many  obfeure  opinions  have  been  entertained. 
We  mentioned,  in  an  early  part  of  this  article,  the  un¬ 
warranted  ufe  of  the  terms  of  infinite  and  infinitelimal 
magnitude  as  applicable  to  curvature,  and  {hewed  its  im¬ 
propriety  by  the  inconfiftences  into  which  it  leads  ma- 
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thematicians.  Nothing  threw  fo  much  light  on  this  Involution^ 
fubjed  as  Mr  Huyghens’s  Geometry  of  Evolution;  and  v  '”*■ 
we  fhould  have  expeded  that  all  difputes  would  have 
been  ended  by  it.  But  this  has  not  been  the  cafe;  and 
even  the  moft  eminent  geometers  and  metaphyfician3, 
fuch  as  the  Bernoulli  and  Leibnitz,  have  given  expla¬ 
nations  of  orders  of  curvature  that  can  have  no  exig¬ 
ence,  and  explanations  of  that  co ale fcence  which  ob¬ 
tains  between  a  curve  lin^and  its  eqnicurve  circle,  which 
arc  not  warranted  by  juft  principles. 

Thefe  errors  (for  fuch  wi?  prefnme  to  think  them) 
arofe  from  the  method  employed  by  the  geometers  of 
laft  century  for  obtaining  a  ^nowledge  of  the  magni¬ 
tude  apd  variation  of  curvature.  The  Scrupulous  geo¬ 
meters  of  antiquity  defpaireJ  cf  e^er  being  able  to  com¬ 
pare  a  curve  with  a  ri-U  line.  The  moderns,  although 
taught  by  Des  Cartel  to  define  the;  nature  of  a  curve 
by  its  equation,  allowed  that  this  only  enabled  them  to 
exhibit  a  Series  of  points  through  which  it  pa  fled,  and 
to  draw  the  polygon  which  conneds  thefe  points,  but 
gave  no  information  concerning  the  continuous  incurva - 
ted  arches,  of  which  the  lides  of  the  polygon  are  the 
chords.  They  could  not  generally  draw  a  tangent  to 
any  point,  or  frpm  any  point  ;  but  they  could  draw  a 
chord  through  anyr  two  points.  Des  Caites  was  the 
fir  ft  who  could  draw  a  tangent.  He  contrived  it  fo, 
that  the  equation  which  exprtfTes  the  interfedtions  cf, 
the  curve  with  a  circle  defciibed  round  a  given  eentre 
fhould  have  two  equal  roots.  This  indicates  the  coa¬ 
lefcence  of  two  inter  Sections  of  the  common  chord  of 
the  circle  and  the  curve.  Therefore  a  peiptndicu- 
lar  to  the  radius  fo  determined  muft  touch  the  curve  in 
the  point  of  their  union.  This  was  undoubtedly  a 
great  difeovery,  and  worthy  of  his  genius.  It  naturally 
led  the  way  to  a  much  greater  difeovery.  A  circle  % 
may  cut  a  curve  in  more  points  than  two :  It  may  cut 
a  conic  fedion  in  four  points;  all  expitfltd  by  one 
equation,  having  four  roots  or  folutions.  W  hat  if  three 
of  thefe  roots  fhould  be  equal  ?  This  not  only  indicates 
a  clofer  union  than  a  mere  contact,  but  alfo  gives  indi¬ 
cation  of  the  flexure  of  the  intervening  arch.  For,  be¬ 
fore  the  union,  the  inter  fedions  were  in  the  arch  both 
of  the  curve  and  of  the  circle  ;  and  therefore  the  dif- 
tindion  between  the  union  of  two  and  of  three  inter- 
fe&ions  muft  be  of  the  fame  kind  with  that  between  a 
ftraight  line  and  an  arch  of  this  circle.  The  flexure  o£ 
a  circle  being  the  fame  in  every  part,  it  becomes  a  pro¬ 
per  index  ;  and  therefore  the  circle,  which  is  determi¬ 
ned  by  the  coalefcence  of  three  interfettions,  was  taken 
as  the  meafure  of  the  curvature  in  that  point  of  the 
curve,  and  was  called  the  circle  of  curvature,  the 
t qu icurve  CIRCLE.  There  is  a  certain  progrefs  to  this 
coalefcence  which  muft  be  noticed.  Let  ABD  (fig. 

4.)  be  a  common  parabola,  EBF  a  line  touching  it  in 
B,  and  BO  a  line  perpendicular  to  EBF.  Taking 
Some  point  O  in  the  other  fide  of  the  axis  for  a  centre, 
a  circle  may  be  deferibed  which  cuts  the  curve  in  four 
points  Oy  by  c9  an  1  d.  By  enlarging  the  radius,  it  is 
plain  that  the  points  a  and  b  muft  Separate,  as  alfo  the 
points  c  and  d.  Thus,  the  points  b  and  c  appioach 
each  other,  and  at  laft  coalefce  in  a  point  of  contad  B, 
with  the  parabola,  and  with  its  tangent.  Jn  the  mean 
time,  a  and  d  have  retired  to  A  and  D.  If  we  now 
bring  the  centre  O  nearer  to  B,  the  new  circle  will  fall 
wholly  within  the  laft  circle  ABD  ;  and  therefore  both 
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Cnvolutio€.  A  and  D  will  again  approach  to  each  other,  and  to  R, 
which  ftill  continues  a  point  of  contaft.  It  is  plain  that 
A  will  approach  fafter  to  13  than  D  will  do.  At  length, 
the  centre  being  in  <?,  the  point  A  coalefees  with  13, 
and  we  obtain  a  circle  *  13  -r,  touching  the  curve  in  13, 
and  cutting  it  in  *  :  Confequentlv  the  arch  13  « $  is 
wholly  within,  and  B  r  &  is  wholly  without  the  parabo¬ 
la  ;  and  the  circle  both  touches  and  cuts  the  parabola 
in  13.  Here  is  certainly  a  clofer  union,  at  leaf!  on  the 
fide  of  a.  But  perhaps  a  farther  diminution  of  the 
circle  may  bnng  it  clofer  on  the  fide  of  D.  Join  B  «f. 
Let  a  fmaller  circle  be  deferibed,  touching  the  parabola 
in  B,  and  cutting  it  in  ?.  Draw  ?  c  parallel  to  13.  It 
may  be  demonftrated  that  the  new  circle  cuts  the  para¬ 
bola  in  c.  Now  the  arch  between  c  and  r>  being  with¬ 
out  the  parabola,  the  arch  B  C  mull  be  within  it  ;  and 
therefore  ttiis  circle  is  within  the  parabola  on  both  Tides 
of  13,  and  is  more  incurvated  than  the  parabola.  We 
have  feen,  that  a  circle  greater  than  f  B  is  without 
the  parabola  on  both  Tides  oT  B  ;  and  therefore  is  leTs 
incurvated  than  the  parabola.  Therefore  the  individual 
circle  *  B  1  is  neither  more  nor  lefs  curve  than  the  para- 
hola  in  the  point  B.  Therefore  the  circle  indicated  by 
the  coalefccnce  of  three  interfeftions  is  properly  named 
the  equicurve  circle  ;  and,  ftnee  w'e  meafure  all  curva¬ 
tures  by  that  of  a  circle,  it  i3  properly  the  circle  of  cur¬ 
vature,  and  its  radius  is  the  radius  of  curvature. 

Had  B  been  the  vertex  of  the  axis,  every  iriterfec- 
tion  on  one  fide  of  J3  would  have  been  fimilsr  to  an  in- 
terfeftion  on  the  other,  and  there  would  Always  have 
been  two  pairs  of  roots  that  are  equal  ;  and  therefore 
when  three  interfeftions  coaltfce,  a  fourth  alfo  coalefees, 
and  the  contaft  is  faid  to  he  ftill  clofer. 

What  has  now  been  (hewn  with  refpeft  to  a  conic 
fe&'on  is  true  of  every  curve.  When  two  interfeftions 
coalefce,  there  is  a  common  tangent  ;  wiien  three  co- 
alefce,  there  is  an  equal  curvature,  and  no  other  circle 
can  pafs  between  this  circle  and  the  curve.  There  can¬ 
not  be  a  coalefcence  of  four  interfeftions,  except  when 
the  diameter  is  perpendicular  to  the  ordinates,  and 
thofe  are  bifefted  by  the  diameter. 

Mr  Leibnitz,  wLo  valued  himfelf  for  metaphyfical 
refinement,  and  never  fails  to  claim  fuperiority  in  this 
particular,  notices  the  important  diftinftiox  between  a 
ilmple  contaft  and  this  clofer  union,  in  a  very  well  writ¬ 
ten  didertation,  pnblifhed  in  the  ABa  Eruditorum,  July 
1 6*6.  He  calls  the  contaft  of  equal  curvatures  an  os¬ 
culation,  and  the  circle  of  equal  curvature  the  oscu¬ 
lating  circle,  and  delivers  feveral  very  judicious  re- 
marks  wbth  the  tone  of  a  mafter  and  inftruftor.  He 
alfo  fpeaks  of  different  degrees  or  orders  of  ofctilation, 
each  of  which  is  infinitely  clofer  than  the  other,  as  a 
thing  not  remarked  by  geometers.  But  Sir  Ifaac  New¬ 
ton  had  done  all  this  before.  The  firft  twelve  propo¬ 
rtions  of  the  Principia  had  been  read  to  the  Royal  So¬ 
ciety  feveral  years  before,  an4,  were  in  the  Regifters. 
The  Principle  had  received  the  imprimatur  of  the  So¬ 
ciety  in  July  1686  ;  but  was  almoft  printed  before  that 
time.  In  the  Scholium  to  the  nth  Lemma,  is  con¬ 
tained  the  whole  doftrlne  of  contaft  and  ofeulation  ; 
and  in  the  lemma  and  its  corollaries,  is  crow  ded  a  body 
of  doftrine,  which  has  afforded  themes  for  volumes. 
The  author  glances  with  an  eagle’s  eye  over  the  whole 
profpeft,  and  points  out  the  prominent  parts  with  the 
moft  compreffed  brevity ;  but  with  fufiicient  precifton 
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for  marking  out  the  more  important  objefts,  and  par-  Involution, 
ticularly  the  different  orders  of  curvature.  This  lemma  v  * 
and  its  corollaries  are  continually  employed  in  the 
twelve  proportions  already  mentioned.  In  1671  he 
had  written  the  firft  draught  of  his  method  of  fluxions, 
where  this  doftrine  is  fyftematically  treated  ;  and  Mr 
Collins  had  a  copy  of  it  ever  fince  1676.  It  is  w^ell 
knowm  that  Leibnitz,  when  in  London,  had  the  free 
pernfal  of  the  Society’s  records,  and  information  at  all 
times  by  his  correfpondence  with  the  fecretary  Olden- 
burgh  and  Mr  Collins.  His  conduft  refpefting  the 
theorems  concerning  the  elliptical  motion  of  the  planets, 
and  the  refiftance  of  fluids,  leave  little  room  to  doubt 
of  his  having  availed  himfelf  in  like  manner  of  his  op¬ 
portunity  of  information  on  this  fubjeft.  He  gives  a 
much  better  account  of  the  Newtonian  doftrine  on  this 
fubjeft  than  in  thofe  other  inftances,  it  being  more  Butt¬ 
ed  to  his  refining  and  paradoxical  difpolition. 

In  this  and  another  diftertation,  he  confiders  more  par¬ 
ticularly  the  nature  of  evolution,  and  of  that  ofeulation 
which  obtains  between  the  evulutrix  and  the  circle  de¬ 
feribed  by  the  evolved  radius.  He  fays,  that  it  is  equi¬ 
valent  to  two  limple  contafts,  each  of  which  is  equiva¬ 
lent  to  tw'o  interfeftions.  An  ofeulation  produced  in 
the  evolution  of  a  curve  is  therefore  equivalent  to  four 
inteifeftions.  And  he  adviles,  w  ith  an  air  of  authori¬ 
ty,  the  mathematicians  to  attend  to  thefe  remarks,  as 
leading  them  into  the  recedes  of  fcience.  He  is  mif- 
takfcn,  however  ;  and  the  liftening  to  him  would  pre¬ 
vent  us  from  forming  a  juft  notion  of  ofeulation,  and 
from  conceiving  with  dillinftnefs  the  Angular  faft  of  a 
circle  both  touching  and  cutting  a  curve  in  the  fame 
point.  James  Bernoulli  loft  his  friendfhip,  becaufe  he 
pi  t  fumed  to  fay  that  the  piefence  of  four  interfeftions 
in  an  ofeulation  is  not  warranted  by  the  equation  ex- 
prefiing  thofe  interfeftions. 

Mr  Leibnit*  was  miffed  by  the  way  in  which  he  had 
coniidered  the  ofeulation  in  the  evolution  of  curves.  It 
merits  attention.  From  any  point  within  the  fpace 
ADFOA  (fig.  1.),  two  perpendiculars  may  be  drawn 
to  the  evolutrtx  A  b  d f ;  and  therefore  two  circles  may 
be  deferibed  round  that  point,  each  touching  the  curve. 

Each  contaft  is  the  union  of  two  interfeftions  There- 
fore,  as  the  centre  approaches  the  e volute,  the  contaft 3 
approach  each  other,  and  they  unite  when  the  centre 
reaches  the  evolute.  Therefore  the  ofeulation  of  evo¬ 
lution  is  equivalent  to  four  interfeftions. 

But  wdien  two  iuch  circles  are  deferibed  round  a 
point  /,  lo  as  that  both  may  touch  the  evolutrix  A  a j\ 
the  point  s  is  in  the  interfeftion  of  one  evolved  radius 
with  the  prolongation  of  another.  The  contaft  at  the 
extremity  b  of  the  prolonged  radius  b  B  is  an  exterior 
contaft,  and  the  aich  of  the  circle  erodes  the  evolutrix, 
from  without  inwards,  in  feme  point  more  remote  from 
A.  The  contaft  at  the  extremity  e  of  the  radius  c  E 
is  an  interior  contaft  ;  and  if  es  be  greater  than  the 
ftraight  line  EA,  the  arch  of  this  circle  erodes  the 
curve,  from  within  outwards,  in  fomc  point  nearer  to 
A.  Thus  each  contaft  is  accompanied  by  an  interfec- 
tion  on  the  fide  next  the  other  contaft,  fometimes  be¬ 
yond  it,  and  fometirnes  between  the  contafts.  As  the 
contafts  approach,  the  interfeftions  alfo  approach,  ftill 
retaining  their  charafters  as  interfeftions,  as  the  contafts 
ftill  continue  contafts.  Alfo  the  circle  next  to  A  erodes 
from  without  inwards,  and  that  next  to  f  erodes  from 
D  2  within 
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!nvoli  tl<-n.  within  outwards.  They  retain  this  character  to  the  laft; 

— v - nnd  when  the  conta&s  coalefce,  the  two  circles  coalefce 

over  their  whole  circumference,  ftill,  however,  crofting 
the  curve  in  the  fame  direction  as  before  ;  that  is,  with¬ 
out  the  curve  on  the  fide  of  A,  and  within  it  on  the 
fide  of /  The  conta&s  unite  as  conta&s,  and  the  in- 
terfe&ions  as  interfe&ior.s.  Thus  it  is  that  the  ofeu- 
lating*  circle  both  touches  and  intellects  the  curve  in 
the  fame  point. 

At/the  ofculation  is  indeed  clofer  than  anywhere 
clfe.  The  variation  of  curvature  is  lefs  there  than  any¬ 
where  elfe,  bec3ufe  the  radius  changes  more  (lowly.  It 
is  this  circumftance  that  determines  the  clofenefs  of 
contaCt.  If  a  circle  cfculates  a  curve,  it  has  the  fame 
curvature.  If  this  curvature  does  not  change  in  the 
vicinity  t)f  the  contaCt,  the  curve  and  circle  mult  coin¬ 
cide  ;  and  the  deviation  of  the  circle  (the  curvature  of 
which  is  everywhere  the  fame)  from  the  curve  mult 
proceed  entirely  from  the  variation  of  its  curvature. 
This,  therefore,  is  the  important  circumftance,  and  is 
indeed  the  chara&eriftic  of  the  figure  as  a  curve  line  ; 
and  its  other  properties,  by  which  the  portion  of  its 
different  parts  are  determined,  may  be  afeertained  by 
means  of  the  variation  of  it9  curvature,  as  well  as  by  its 
relation  to  co-ordinates.  Of  this  we  have  a  remarkable 
inftance  at  this  very  time.  The  orbit  of  the  newly 
difeovered  planet  has  been  afeertained  with  tolerable 
precifion  by  means  of  obfervations  made  on  its  motions 
for  three  years.  In  this  time  it  had  not  dtferibed  the 
20th  pait  of  its  orbit  ;  yet  the  figure  of  this  orbit,  the 
pofition  of  its  tranfveifc  axis,  the  place  and  time  of  its 
perihelion,  were  all  determined  within  loedth  part  of 
ihe  truth  by  the  obftrval  variation  of  its  curvature.  It 
therefore  merits  our  attention  in  the  clofe  of  this  ar¬ 
ticle.  We  know  of  no  author  who  has  treated  the 
fubjeft  in  fo  inftru&ive  a  manner  as  Mr  M‘Laurin  has 
done,  by  exhibiting  the  theorem  which  conftitutes  New¬ 
ton's  I  1  th  lemma  in  a  form  which  points  tins  out  even 
to  the  eye  (fee  FFLaurin  s  Fluxions ,  Chap.  xi.  §  363, 
&c.).  We  earneftly  recommend  this  work  to  the  young 
geometer,  as  containing  a  fund  of  iullrudion  and  agree¬ 
able  exercife  to  the  mathematical  genius,  and  as  greatly 
fuperior  in  perfpicuity  and  in  ideas  which  can  be 
treafured  up  and  recollected,  when  required,  to  the 
greateft  part  of  the  elaborate  performances  of  the  emi¬ 
nent  analyfts  of  later  times.  By  expreffing  every  thing 
geometrically,  the  author  furnilhes  us  with  a  fort  of 
pidure,  which  the  imagination  readily  reviews,  and 
which  exhibits  in  a  train  what  mere  fymbols  only  give 
us  a  momentary  glimpfe  of. 

“  As,  of  all  right  lines  which  can  be  drawn  through 
a  given  point  in  the  arch  of  a  curve,  that  alone  is  the  tan- 
o-ent  which  touches  the.  arch  fo  clofely  that  no  right  line 
can  pafs  between  them  ;  fo,  of  all  circles  which  touch  a 
curve  in  a  given  point,  that  circle  alone  has  the  fame 
curvature  which  touches  it  fo  clofely  that  no  circle  can 
pafs  between  them.  It  cannot  coincide  with  the  arch 
of  the  curve  ;  and  therefore  the  above  condition  is  fuf- 
ficient  for  making  it  equicurve.  As  the  curve  fepa- 
rates  from  the  tangent  by  its  flexure  or  curvature,  it 
ftparates  from  the  equicurve  circle  by  its  change  of  cur¬ 
vature  ;  and  as  its  curvature  Is  greater  or  lefs  according 
as  it  feparates  more  or  lefs  from  its  tangent,  fo  the  va¬ 
riation  of  its  curvature  is  greater  or  lefs  according  as  it 
feparates  more  or  lefs  from  its  equicurve  ciicle.  There 
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can  be  but  one  equicurve  circle  at  one  point  of  a  curve, Involution. 
otherwife  any  other  circle  deferibed  between  them  r  *  J 
through  that  point  will  pafs  between  the  curve  and  the 
equicurve  circle. 

“  When  two  curves  touch  each  other  in  fuch  a  man¬ 
ner  that  no  circle  can  pafs  between  them,  they  mull 
have  the  fame  curvature  j  becaufe  the  arch  which  touches 
one  of  them  fo  clofely  that  no  circle  can  pafs  between 
them,  muff  touch  the  other  in  like  maimer.  But  circles 
may  touch  the  curve  in  this  manner,  and  yet  there  may 
be  indefinite  degrees  of  more  or  lefs  intimate  contadf  be¬ 
tween  the  curve  and  its  equicurve  circle.”  This  is  (hewn 
by  the  ingenious  author  in  a  feries  of  propofitions,  of 
which  a  very  fhort  abridgment  mull  fulfice  in  this  place. 

I,et  any  curve  EMH  (fig-  J  1.),  and  a  circle  ERB, 
touch  a  right  line  ET  on  the  fame  fide  at  E.  Eet  any 
right  line  TIC,  parallel  to  the  chord  EB  of  the  circle, 
meet  the  tangent  in  T,  the  curve  in  M,  and  a  curve 
BKE  (which  paffes  through  B)  in  K.  Then,  if  M  F 
X  TK  be  everywhere  equal  to  TE2,  the  curvature  of 
EMH  in  the  point  E  is  the  fame  as  that  of  the  circle 
ERB  ;  and  the  contaft  of  EM  and  ER  is  fo  much  the 
elofer  the  fmaller  the  angle  is  which  is  contained  at  B 
between  the  curve  BKF  and  the  equicurve  circle  BQE* 

Eet  TK  meet  the  circle  in  R  and  Q.  Then,  be- 
caufe  RT  X  TQj=  TE2,  it  muff  be  RTxTQjz 
MT  X  T1C  ;  and  RT  :  MT  =  TK  :  TQ.  The  line 
BKF  may  have  any  form.  It  may  crols  the  circle 
BQR  in  B,  as  in  the  figure.  It  may  touch  it,  or  touch 
EB,  & c.  Let  us  firft  confider  what  fituations  of  the 
point  AI  correfpond  with  the  pofition  of  K,  in  that  part 
of  the  curve  BKF  which  lies  without  the  circle  BRE. 

Let  TK  move  toward  EB,  always  keeping  parallel  to 
it,  till  it  coincide  with  it,  or  even  pafs  it.  Then,  while 
the  point  K  defer ibes  KB,  it  is  evident  that  fince  TK 
is  greater  than  TQ,  I'M  mull  be  lefs  than  TR,  and 
the  point  M  muff  always  be  found  between  T  and  R. 

The  arch  ME  of  the  curve  muft  be  nearer  to  the  tan¬ 
gent  than  the  arch  RE  of  the  circle.  If  any  circle  be 
now  deferibed  touching  'TE  in  E,  and  cutting  off  from 
EB  a  fmaller  chord  than  EB,  it  is  clear  that  the  whole 
of  this  fegment  muff  be  within  the  feginent  BRE  ; 
therefore  this  fmaller  circle  does  not  pafs  between  ERB 
and  the  curve  EMH.  But  fince  we  fee  that  the  curve 
lies  without  the  circle,  in  the  vicinity  of  E,  perhaps  a 
greater  circle  than  ERB  may  pafs  between  it  and  the 
curve.  A  greater  circle,  touching  at  E,  muft  cut  off 
a  chord  greater  than  EB.  Let  E  r  b  be  fuch  a  circle, 
cutting  EB  in  b ,  and  TQ^in  q.  T  q  is  neceffariiy 
greater  than  TQ^  For  fince  b  is  beyond  B,  and  the 
arch  BKF  lies  in  the  angle  QB  by  the  circle  E  r  q  muff 
crofs  the  curve  FKB  in  fome  point ;  fuppole  F.  Then 
while  K  is  found  in  the  arch  FB,  the  point  q  muff  be 
beyond  K,  or  muft  be  greater  than  TK.  Now 
TrXT?=  TE1,  =  TM  X  TQ^  Therefore  TM  :  T  r 
T  q  :  TQ^  Therefore  T  q  being  greater  than  TQ, 

Tr  muft  be  lefs  than  TM,  and  the  point  r  muft  lie 
without  the  curve,  and  the  arch  E  r  does  not  pafs  be¬ 
tween  EMH  and  the  circle  ERB.  I11  like  manner, 
on  the  other  fide  of  EB,  it  will  appear,  that  when  the 
curve  BK'F  falls  within  the  circle  which  touches  EMH 
in  E,  and  cuts  oft*  the  chord  EB,  the  arch  of  the  curve 
correfponding  to  the  arch  BK  F',  lying  within  the  cir¬ 
cle,  alfo  lies  within  the  circle.  For  T  K'  being  lefs 
than  TQS  TM'  is  gieater  than  Til',  and  the  curve  ia 

within 


I  N  V  [2 

Involution  within  the  circle.  And,  by  fimllar  rea&ning,  it  is  evi- 
dent  that  a  circle  cutting  off  a  greater  chord  falls  with¬ 
out  both  the  ciicle  ERB  and  the  curve,  and  that  a 
circle  lefs  than  £RB  mull  necedarily  leave  fome  part  of 
the  curve  BK  F'  without  it ;  and  therefore  TK'  will  be 
greater  than  T  q\  and  the  correfponding  point  r’  mull 
be  without  the  curve.  All  circles  therefore  touching 
TE  in  E  fall  without  both  ER  and  EM,  or  within 
them  both,  according  as  they  cut  off  from  EB  a  chord 
greater  or  lefs  than  EB,  and  no  circle  can  pafs  between 
them  when  the  redangle  MT  X  TK  is  always  equal  to 
ET‘\  and  the  focus  of  the  point  K  paffes  through  B  ; 
that  is,  ERB  is  the  equicurve  circle  at  E. 

This  corroborates  the  feveral  remarks  that  we  have 
made  on  the  circumftance  of  a  circle  touching  and  cut¬ 
ting  a  curve  in  the  fame  point.  No  other  circle  can  be 
made  to  pafs  between  it  and  the  curve,  and  it  therefore 
has  the  fame  curvature.  This  may  therefore  be  taken 
as  a  fufficicnt  indication  of  the  equicurve  circle  ;  the 
charader  peculiarly  allured  to  it  by  the  nature  cf  evo¬ 
lution.  It  muft  be  noted,  however,  that  the  curve  is 
fuppofed  to  have  its  concavity  in  the  vicinity  cf  the 
contad  turned  all  the  fame  way.  I* or  if  the  contad  be 
in  a  point  of  contrary  fluxure,  even  a  ftraight  line  will 
both  touch  and  cut  it  in  that  point. 

The  reader  cannot  but  remark,  that  MK  is  always 
the  chord  of  a  circle  touching  TE  in  E,  and  palling 
through  M. 

Let  Em  be  another  curve,  touching  TE  in.E,  inch, 
that  the  conjugate  curve  ZB,  which  always  gives  1  m 
X  T  k  z=l  TEa,  alfo  paffes  through  B.  Then,  by  what 
has  now  been  demonftrated,  the  two  curves  EM  and 
Em  have  the  fame  equicurve  circle  ERB,  and  conle- 
quently  the  fame  curvature  in  E.  Then,  becaufe  the 
udangles  RT  X  TQ^  MT  X  TK,  and  m  I  X  1  are 
equal,  we  have  T  m  :  TM  r  TK  :  T  i.  Therefore  if 
the  aicli  B  h  pafs  between  BK  and  BQ^  the  curve  Em 
mud  pafs  between  the  curve  EM  and  the  circle  ER. 
E  m  mult  therefore  have  a  clofer  contad  with  ER  than 
EM  has  with  it ;  and  the  fmaller  the  angle  QBK  is 
which  is  contained  between  the  curve  and  its  equicurve 
circle,  the  cloftr  is  the  contad  of  the  curve  EM  and 
its  equicurve  circle  ER.  Thus  the  length  of  the  chord 
EB  determines  the  magnitude  or  degree  of  curvature  at 
E,  when  compared  with  another  ;  and  the  angle  con¬ 
tained  between  the  equicurve  circle  ar.d  the  conjugate 
curve  BKF  determines  the  clofenefs  of  the  contad  of 
the  curve  with  its  equicurve  circle  (the  angle  rIEB  be¬ 
ing  fuppofed  the  fame  in  both). 

It  appears,  from  the  procefs  of  demon 3  ration,  that 
the  curve  EMH  falls  without  or  within  the  equicurve 
circle  according  as  its  conjugate  curve  BKF  does.  Alfo, 
when  BKF  cuts  BQJd,  HME  alfo  cuts  it.  But  if 
TQB  is  on  the  fame  tide  of  QB  on  both  fides  of  the 
interfedion  B,  the  curve  HME  is  alfo  on  the  fame  fide 
of  it  on  both  Tides  of  the  contad  E.  It  is  alfo  very 
clear,  that  the  contad  or  approach  to  coalescence  be¬ 
tween  the  curve  and  its  circle  of  curvature,  is  fo  much 
the  clofer  as  the  conjugate  curve  BKF  comes  nearer 
to  the  adjoining  arch  of  this  circle.  It  muff  be  the 
clofell  of  all  when  KB  touches  QB,  and  it  mull  be  the 
lead  fo  when  KB  touches  EB,  or  has  EB  for  an  affymp- 
tote.  The  fpace  QBK  is  a  fort  of  magnified  pidure 
of  the  fpace  MER  ;  and  we  have  a  fenfible  proportion 
of  TQjo  TK  as  the  reprefentation  of  the  proportion 
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of  TM  to  TR,  quantities  which  are  frequently  eva-  tnvotufiem. 
nefeent  and  infenlible.  When  QBK  is  a  finite  angle,  J 

that  is,  when  the  tangents  of  BQjind  BK  do  not  coin¬ 
cide,  the  angle  QBK  can  be  mealured.  But  no  redi- 
lir.eal  angle  can  be  contained  as  an  uni:  in  the  curvili- 
neal  angle  MER.  They  are  ir.commenfurable,  or  in¬ 
comparable.  Let  the  curve  KB  touch  the  circle  QB 
without  cutting  it.  This  angle  is  equally  incomparable 
with  the  former  QBK  ;  yet  it  has  a  counterpart  ill 
MER.  This  mull  be  incomparable  with  the  former  in 
the  fame  manner  ;  for  there  is  the  lime  proportion  be¬ 
tween  the  individuals  of  both  pairs.  Thus  it  appears 
plainly,  that  there  are  curviliueal  angles  incomparable 
with  each  other.  Yet  are  they  magnitudes  of  one 
kind;  becaufe  the  fmalielt  redilineal  angle  mud  certain¬ 
ly  contain  them  both  ;  and  one  of  them  contains  the 
other.  But,  further,  there  may  be  indefinite  degrees 
of  this  coalefcence  or  clofenefs  of  contad  between  a 
curve  and  a  circle.  The  fivd  degree  13  when  the  lame 
right  line  touches  both.  This  is  a  fimple  contatt ,  and 
may  obtain  between  any  curve  and  any  circle.  The 
next  is  when  EMH  and  ERB  have  the  fame  curvature, 
and  when  the  conjugate  curve  FKB  interfeds  the  circle 
QB  in  any  aflignable  angle.  This  is  an  ofculation.  The 
third  degree  of  contad,  and  fecond  of  ofculution,  is 
when  the  curve  KB  touches  the  circle  QB,  but  not  fo  as 
to-  ofeulate.  The  fourth  degiee  of  contad,  and  third  of 
ofculation,  is  when  KB  ana  QB  have  the  fame  curvatme 
or  ofeulate  in  the  fird  degree  of  ofculation.  This  grada¬ 
tion  of  more  and  more  intimate  contad,  or  (more  pro¬ 
perly  fpeaking)  of  approximation  to  coalefcence,  may 
be  continued  without  end,  “  neque  novit  natura  limltan 
the  contad  of  EM  and  ER  being  always  two  degrees 
clofer  thau  that  of  BK  and  BQ^  Moreover,  in  each 
of  thofe  claffes  of  contad  there  may  be  indefinite  de¬ 
grees.  Thus,  when  EM  and  ER  have  the  fame  cur¬ 
vature,  the  angle  QBK  admits  of  indefinite  varieties, 
each  of  which  afeertains  a  different  clofenefs  of  contad 
at  E.  Alfo,  though  the  angle  QBK  fliould  be  the  fame, 
the  contad  at  E  will  be  fo  much  the  clofer  the  greater 
the  chord  EB  is. 

For  TR  ;  TM  =  TK  :  TQ_ 

Therefore  RM  :  TR  =  KQj  KT 

Or  RM  :  KQ==  TR  :  TK;  =  TRX  TQj/ITv 
XTQ,  =  TE2 :  TK  X TQ^ 

Therefore,  when  TE  is  given,  RM  (which  is  then 
the  meafure  of  the  angle  of  contad)  is  proportional  to 
KQjjbedly,  and  to  the  redangle  TK  XTQJnverfcly ; 
and  when  KQ^  is  given,  RM  is  ltfs  in  proportion  as 
KT  x  TQJs  greater.  In  the  very  neighbourhood  of 
E  and  B,  it  is  plain  that  KT  X  TQjs  very  nearly  equal 
to  EB1,  and  therefore  ultimately  RM:  KQj=  ET2 : 

EB1* 

It  will  greatly  afiiff  our  conception  of  this  delicate 
fubjed,  if  we  view  the  origin  of  thefc  degrees  of  con¬ 
tad  as  they  are  generated  by  the  evolution  of  lines. 

A  thread  evolving  from  a  polygon  EDCBA  (fig.  13.) 
deferibes  with  its  extremity  a  a  line  edbc  a,  confiding 
of  fucceffive  arches  of  circles  united  iu  fimple  contads. 

If  it  evolve  from  any  continuous  curve  CB  A,  after  ha¬ 
ving  evolved  from  the  lines  ED,  BC,  the  arch  cb  will  be 
united  with  the  circular  arch  dc  by  ofculation  of  the 
firft  degree.  If  any  other  curve  FC  touch  this  evolute 
in  a  fimple  contad,  and  if  the  two  curves  FCBA  and 
DCBA*are  both  evolved,  thty  will  touch  each  other  in 
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Involution,  a  fimplc  ofculation  in  that  point  where  they  have  the 
- '  fame  radius.  If  FC  touches  DC  in  a  limple  ofcula¬ 
tion,  the  evolved  curves  will  touch  in  an  oicnlation  of 
the  fecond  degree  ;  and,  in  general,  the  ofculation  of 
the  two  generated  curves  is  a  degree  clofer  than  that  of 
their  evolutes  ;  and  in  each  (late  of  one  of  the  ofcula- 
tions,  there  is  an  indefinite  variety  of  the  other,  accord¬ 
ing  to  the  length  of  its  radius  of  curvature.  All  this 
is  very  clear ;  and  (hews,  that  thefe  degrees  of  contad: 
do  not  indicate  degrees  of  curvature,  one  of  which  in¬ 
finitely  exceeds  another  ;  for  they  are  all  finite. 

The  reader  will  do  well  to  remark,  that  the  magni¬ 
tude,  which  is  the  fubjed  of  the  above  proportions, 
which  is  really  of  the  fame  kind  in  them  all,  and  confi- 
dered  as  fufeeptible  of  various  degrees  and  orders  of  in- 
finitefimah,  is  not  curvature,  but  lineal  extenfion.  It 
is  RM,  the  fubtenfe  of  the  angle  of  contad  MER.  It 
is  the  linear  feparation  from  the  tangent,  or  from  the 
equicurve  circle.  It  is,  however,  ufually  confide  red  as 
the  meafure  of  curvature,  or  the  proportions  of  this  line 
are  given  as  the  proportions  of  the  curvature.  This  is 
inaccurate  ;  for  curvature  is  unquefticnably  a  change  of 
diredion  only.  As  this  line  has  generally  been  the  in- 
terefting  objed  in  the  refined  lludy  of  curve  lines,  efpe- 
cially  in  the  employment  of  it  in  the  difcuffions  of  me¬ 
chanical  philofophy,  it  has  attraded  the  whole  atten¬ 
tion,  and  the  language  is  now  appropriated  to  this  con¬ 
federation.  What  is  called,  by  the  moil  eminent  ma¬ 
thematicians,  variation  of  curvature,  is,  in  fad,  variation 
of  the  fubtenfe  of  the  angle  of  contad  But  it  is  ne- 
celfary  always  to  diilingnifii  them  carefully. 

Variation  of  curvature  is  the  remaining  objed  of  our 
attention. 

Curvature  is  uniform  in  the  circle  alone.  When  the 
enrvature  of  the  aich  EMH  (fig.  i  i.)  decreafea  as  we 
recede  from  E,  the  arch,  being  lefs  defleded  from  its 
primitive  diredion  ET  than  the  arch  ER,  mud  fepa- 
rate  lefs  from  the  line  ET,  or  mud  fall  without  the 
arch  ER.  The  more  rapidly  its  curvature  decreafes,  the 
deferibing  point  mud  be  left  more  without  the  circle. 
It  mud  be  the  contrary,  if  its  curvature  had  increafed 
from  E  toward  M.  It  may  change  its  curve  equably 
or  unequably.  If  equably,  there  mud  be  a  certain  uni¬ 
form  rate,  which  would  have  produced  the  fame  final 
change  of  diredion  in  a  line  of  the  fame  length,  bend¬ 
ing  it  into  the  uniformly  incurvated  arch  of  a  circle. 
It  is  not  fo  obvious  how  to  edimate  a  rate  of  variation 
of  curvature  ;  and  authors  of  eminence  have  didered  in 
this  edimation.  Sir  lfaac  Newton,  who  was  much  in¬ 
tended  in  this  dii’cufiion,  in  bis  dndies  on  univerfal 
gravitation,  feems  to  have  adopted  a  meafure  which  bed 
fuittd  his  own  views  ;  and  has  been  followed  by  the 
greater  number.  He  gives  a  very  clear  conception  of 
what  he  means,  by  dating  what  he  thinks  a  cafe  of  an 
invariable  rate  of  variation.  This  is  the  equiangular 
fpiral,  all  the  arches  of  which,  comprt  bended  in  equal 
angles  from  the  centre,  are  perftdly  limihr,  although 
continually  varying  in  curvature.  He  calls  this  a  curve 
equably  variable,  and  makes  its  rate  of  variation 
(dtimated  in  that  fenfe  in  which  it  is  uniform)  the 
meafure  of  the  rate  of  variation  in  all  othei  cmves.  Let 
us  fee  in  what  reiped  its  variation  of  curvature  is  Cen¬ 
dant.  It  may  be  deferibed  by  the  evolution  of  the 
fame  fpiral  in  another  pofition  (fee  fig.  6  ),  and  the  ra¬ 
tio  between  the  radius  of  the  evolute  and  that  of  the 


evolutrix  is  always  the  fame;  or  (which  amounts  to  the  Involution, 
fame  thing)  the  arch  of  the  evolutrix  bears  to  the  evol-  -  ** 

ved  arch  of  the  evolute  a  condant  ratio.  The  curva¬ 
ture  of  the  fpiral  changes  more  rapidly  in  the  fame  pro- 
poition  as  the  ratio  of  the  evolved  arch  to  the  arch  of 
the  evolutrix  generated  by  it  is  greater,  or  as  it  cuts  the. 
radii  in  a  more  acute  angle.  Thefe  arches  may  be  infi- 

fluxion  of  evolute 

nitcfimal;  therefore  the  fradion  -  c - . ------  ex- 

liuxion  ot  evolutrix 

prefies  the  rate  of  the  variation  of  curvature  in  this  fpiral. 

Now  let  abed  ( fig.  1 3. )  be  any  other  curve,  and  ABCD 
its  evolute;  let  p  be  the  centre  of  curvature  at  the  point 
B  of  the  evolute,  and  B  0  the  evolved  arch  ;  draw  the  ra¬ 
dii  p  B,  p  of  13  m,  0  n  ;  join  p  m ,  and  draw  B  q  perpendi¬ 
cular  to  p  m.  It  is  evident  that  77 in  and  B  0  have  the 
fame  ratio  with  B  m  and  B p  ;  and  that  thefe  two  fmall 
arches  may  be  conceived  as  being  portions  of  the  fame 
equiangular  fpiral  (perhaps  in  another  pofition  \  of  which 
q  is  the  centre ;  and  that  p  is  in  the  curve  of  another  of  the 
fame.  For  q  p  :  qV>  zz  q  ¥> :  q  M,  ar  p  B  :  B  m  ;  there¬ 
fore  the  ratio  of  thefe  infinitefimavl  arches  m  n  and  B  0 
will  exprefs  the  rate  of  variation  in  any  curve.  This 
is  evidently  equivalent  to  fajiug,  that  the  variation  of 
curvature  is  proportional  to  the  fluxion  of  the  radius  of 
curvature  dirtdly,  and  the  duxion  of  the  curve  invtrfe- 
!y.  Form  7J  and  B0  are  ultimately  as  thofe  fluxions, 

B  0  —  r 

and  is  equivalent  to  — r-  where  z  is  the  arch  of  the 
mn  ^  s 

fpiral,  and  r  the  evolved  radius  of  the  other.  Accord¬ 
ingly,  this  is  the  enunciation  of  the  index  of  varia¬ 
tion  given  by  Newton  (See  Newton’s  Fluxions,  Prob. 

VI.  §  3  ).  Therefore,  v/hat  Newton  calls  a  uniform 
variation  of  curvature,  is  not  an  increafe  or  diminution 
by  equal  arithmetical  differences,  but  by'  equal  propor¬ 
tions  of  the  curvature  in  every  point.  The  variation  of 
curvature  in  limilar  points  of  fimilar  arches  is  fuppofed 
to  be  the  fame. 

It  is  evident  that  this  ratio  is  the  fame  with  that  of 
radius  to  the  tangent  of  the  angle  p  m  13,  or  of  1  to  its 
tabular  tangent.  The  tangent  therefore  of  this  angle 
correfponding  to  any  point  of  a  curve  is  the  meafure 
of  the  variation  of  curvature  in  that  point.  Now  it 
may  be  (hewn  (and  it  will  appear  by  and  bye),  that  the 
fluxion  of  Tlv  in  fig.  1 1.  or  the  ultimate  value  of  KQ^, 
is  always  -yds  of  the  fluxion  of  the  radius  of  curvature. 
Thertfore'the  tangent  of  the  angle  QJL3K  is  always  -^ds 
of  that  of  pm  B;  and  therefore  the  angle  (V13K,  which 
we  have  feen  to  be  an  index  of  the  clofenefs  of  contad, 
is  alfo  the  index  of  the  variation  of  curvature  (See 
McLaurin ,  §  386.). 

Sir  lfaac  Newton  has  given  fpecimens  of  the  ufe  of 
this  meafure  in  a  variety  of  geometrical  curves,  by  means 


of  a  general  expreflion  of 
(tig.  8.),  let  AB  be  =  a, 


Thus,  in  the  curve  ABC 


AD  =  .v,  DB 


y> 


BN 


13:  r,  and  BE  n:  p ;  we  have  -rr~,  — 


13  b 


.NOW 


DB 


13E  ~y:p,  =  p  d  :  B  b,  zz  x 
til,  and  ~ 


Thertfore  x 


v  7*  •  * 

J-r.  Now,  in  every'  curve  which  we  can 

y  zpx 

exprefs  by  an  equation,  we  can  obtain  all  thefe  quanti¬ 
ties  />,  j',  r,  and  s,  and  can  therefore  obtain  the  meafute 

of 
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Involution  of  the  variation  of  curvature.  It  is  alfo  deferves  parti¬ 
cular  notice,  that  this  inveftigation'  of  —  is  equivalent 

s 

with  finding  the  centre  and  radius  of  curvature  of  the 
evolute,  by  which  the  curve  under  confideration  is  ge¬ 
nerated  ;  or  with  finding  the  centre  q  (fig.  13.)  of  an 
cGiiiangular  ipiral,  which  will  touch  our  curve  in  m,  its 
evolute  in  B,  and  the  evolute  of  the  evolute  in  p,  if  put 
into  different  portions  when  neceffary.  M  liis  leads  to 
very  curious  fpeculations,  for  which,  however,  we  have 
no  room  It  has  been  faid,  for  inftauce,  that  the  cur¬ 
vature  at  the  interfetlion  of  a  cycloid  with  its  bafe  is 
infinitely  greater  than  that  of  any  circle.  If  the  evolu¬ 
tion  of  the  cycloid  begin  from  this  point,  the  curvature 
of  its  evolutrix  will  be  infinitely  greater  ftill  upon  the 
fame  principles  ;  and  we  (hall  have  one  infinitely  greater 
than  this  by  evolving  it  Yet  all  tliefe  infinites,  multi¬ 
plied  to  infinity,  are  contained  in  the  central  point  of 
every  equiangular  fp;ral !  I11  like  manner,  there  are 
evolutrixes  which  coincide  with  a  firaight  line,  and 
others  of  infinitely  greater  re&itude,  and  Hill  they  are 
curves.  Can  this  have  any  meaning  ?  And  can  it  be 
reconciled  wich  the  legitimate  reafoning  from  the  fame 
principles,  that  all  thefe  curvatures  and  angles  of  contact 
are  producible  by  evolution  ;  and  that  they  may  be,  and 
certainly  are  every  day  deferibed,  by  bodies  moving  in 
free  fpace,  and  added  on  by  accelerating  forces  dire  died 
to  different  bodies  ? 

The  parabola  (conical)  is  the  mofl  fimple  of  all  the 
lines  of  unequably  varying  curvature,  and  becomes  a 
very  good  Itandard  of  comparifon.  In  the  parabola 
ABC  (fig.  8.)  let  the  parameter  be  2  a.  The  equation 

is  then  2  ax  —  y1 ;  DE  =  a  ;  />,  or  BE  zz  *>/  a1  +.)'1 
jDQ^rr  a  +  2  x  (by  what  was  formerly  demonftrated). 

pa  -4-  ?pxy 

Moreover,  DB :  BE  zr  DQ^BN ;  and  BN  =  ~ 

=  r.  Thefe  equations  give  2  a  x  zz  2  y  y,  =z  2  pp; 

arrd  aP  ^  2  x P  "t*  —  r .  Now  making  .-v  =  1,  and 

a 

.  •  a  *  v  v 

reducing  the  equations,  we  obtain  y  =  P^J~  = 
and  r  =  a2±l-Xl±lt- 

P  a  .  .  • 

With  thefe  values  of  y,  p,  r,  we  obtain  a  numerical 

value  of  EE_  mod  readily.  Thus,  in  order  to  obtain 

P 

the  index  of  variation  of  curvature  in  the  point  where 
the  ordinate  at  the  focus  cuts  the  parabola,  make  a  =  1. 

Then  zx  =  y'\  x  =  i,  y  (=  </  2  x)  =  1  ;y  (=~J  ) 
=  !;/>(=  s/a1  +  y1 )  =  V  2  5  P  (=  — )=  V  i, 


and 


;f 


_ a  p  - 1-  2  x  p  -f-  2  p 


J  =  2  X  3.  There¬ 


fore  EJT  =  3,  =  the  index  of  variation  in  the  point  B 

P 

when  D  is  the  focus  of  the  parabola  ;  that  is  to  fay, 
the  fluxion  of  the  radius  of  curvature  is  three  times  the 
fluxion  of  the  curve. 

The  index  of  variation,  where  the  ordinate  is  equal 
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to  the  parameter,  is  had  by  making  x  zzz  2.  This  gives  Involution, 
y  —  2  \  y  —  i  \  p  =  */  j  >  />  —  V’  t>  an(l r  —  Z  */  5  •  'r~~‘ 

Wherefore  -L  —  —  6,  which  is  the  index  of  variation. 

P 

Moreover,  fince  p  and  r  are  in  a  conflant  ratio,  it  ap¬ 
pears  that  the  index  of  vaiiaMon  ot  curvature  in  the  pa¬ 
rabola  is  proportional  to  the  ordinate  y .  It  i3  always 
ordinate 

=  6 - ;  and  thus,  with  very  little  trouble,  we 

parameter 

can  deferibe  the  evolute  of  its  evolute,  i  e.  of  the  femi- 
cubical  parabola. 

In  like  manner,  it  may  be  (hewn,  that  in  all  the  conic 

feCtions  E_  is  always  proportional  to  the  reCtangle  of 

the  ordinate  DB  and  the  fubnormal  DE,  or  to  DB  X 
DE.  In  the  parabola,  whofe  equation  is  2  a  x  =z  y*f 

we  have  El  —  IE.  In  an  ellipfe,  whofe  equation  is 


2  ax  —  b x2  =  y-9  we  have  —  —  - - —  X  DB  X 

a 

DE,  and  in  the  hyperbola,  whofe  equation  is  2  a  x  -f- 

bx*,—  is  .=  ?-Et~—  x  DB  X  DE.  This  ratio,  in 
*  * 

all  the  three  fe&ions,  is  always  as  the  tangent  of  the 
angle  contained  between  the  diameter  and  the  nor¬ 
mal  at  the  point  of  contact.  By  this  we  may  compare 
them  with  a  parabola.  In  the  cycloid  at  the  point  E 

(fig.  5  )  El  is  zz  tan.  A  EKM,  &c.  &c. 
a 

All  thefe  things  mny  be  traced  in  the  obfervationa 
made  on  fig.  1 1.  and  1 2.  When  .the  angle  BET  is  a 
righj  angle,  the  angle  KBQ^indicates  it  dire&ly,  its 

tangent  being  always  s:  — It  1*3  cafy  alfo  to  fee, 

3  ~ 

that  when  the  curve  EMH  is  a  parabola,  the  line  BKF  is 
a  firaight  line  parallel  to  ET.  It  is  alfo  plain,  that  by 
the  fame  fteps  that  we  proved  that  no  circle  can  pafs 
between  this  parabola  and  its  equicurve  circle  ERB,  fo 
no  other  parabola  can  pafs  between  them.  Indeed  the 
fame  reafoning  will  prove  that  no  curve  of  the  fame 
kind  can  pafs  between  any  curve  and  its  ofculating 
circle.  In  many  cafes,  it  is  more  cafy  to  reafon  from 
the  curvature  of  a  cuivc,  by  comparing  it  with  an  equi- 
cuive  parabola  than  with  an  equicurve  circle  ;  particu¬ 
larly  in  treating  of  the  curvilineal  motions  of  bodies  in 
free  fpace,  actuated  by  deflecting  forces. 

If  EMH  be  an  ellipfe  or  hyperbola,  BKF  is  ano¬ 
ther  ellipfe  or  hyperbola  ( Laurin^  §  3730 


We  have  thus  endeavoured  to  introduce  our  readers 
into  this  curious  branch  of  fpeculative  geometry.  An 
introduction  is  all  that  can  be  expeCted  from  a  work  ot 
this  kind.  We  have  enlarged  on  particular  points,  in 
proportion  as  we  thought  that  the  notions  entertained 
on  the  fubjeCt  were  inadequate,  or  even  vague  and  in- 
diflinCt  ;  and  we  hope  that  fome  may  be  incited  to  ac* 
quire  clearer  conceptions  by  going  to  the  fountain  head. 
We  conclade,  by  recommending  to  the  young  geome¬ 
ter  the  perufal  of  the  Fluxions  of  Sir  Jfaac  Newton, 

after 


3  O  A  [3 

}<-an.  after  he  has  read  MT/uiruvs  Chapter  with  care.  He 

v-~~ v -  will  probably  be  furprifcd  Hi:d  delighted  with  feeing 

the  whole  comprefied  by  a  maker’s  hand  into  fuch  nar¬ 
row  compafs  with  fuch  beautiful  perfpicuity. 

JOAN  d’  Arc,  the  maid  of  Orleans,  has  been  va- 
rioufly  eharafterifed  ;  but  ail  now  agree,  that  (he  was 
worthy  of  a  better  fate  than  the  horrid  death  Hie  was 
doomed  to  die.  (See  Joan  d'Arc,  Pncycf.).  But  did 
fhe  adually  die  that  death  ?  An  ingenious  writer  in 
the  Monthly  Magazine  has  proved,  we  think,  that  fhe 
did  not. 

The  bifhopof  Beauvais  (fays  he)  is  accufed  by  ail 
parties  of  treachery  and  trick  in  the  condudl  of  the 
trial  :  it  was  his  known  propenfity  to  gain  his  ends  by 
'ftratagem,  craft,  manoeuvre,  fraud,  dexterity.  He  feeks 
out,  and  brings  forward,  fuch  teftimony  only  as  relates 
to  ecclefiaft’cal  offences,  and  then  hands  over  the  deci¬ 
sion  to  the  fecular  judges,  whofe  clemency  lie  invokes. 

#  Villoret  Joan  fays  to  him  publicly,  st  Tou  #  promiftd  to  redone 
I-h ft  tire  Je  me  t0  tjie  chureh,  and  you  deliver  me  to  my  Enemies.” 
France,  The  jntention  of  the  bifhop,  then,  mud  have  been,  that 
totru  xv.  fecular  judges,  for  want  of  evidence,  (hould  fee  no  of- 

'  *  fence  againll  the  ftate  ;  as  the  clerical  judges,  notwith- 
ftanding  the  evidence,  had  declined  to  fee  any-againft 
the  church.  A  fatal  fentence  was,  however,  pro¬ 
nounced  ;  and  the  fulfilment  of  it  entruded  to  the  ec- 
clefialtical  authorities.  Immediately*  after  the  auto  da 
fe>  one  of  the  executioners  ran  to  two  friars,  and  faid, 

“  that  he  had  never  been  fo  fhocked  at  any  execution, 
j  Pafquier  that  the  Englifh  had  built  up"J*  a  fcaffolding  of 

Mp"'  plafter  (an  echafaudd:  plalre)  fo- lofty,  that  he  could 
™ns'  not  approach  the  culprit,  which  mutt  have  can  fed  her 
fufferings  to-be  long  and  horrid.”  She  was,  therefore, 
by  Tome  unufual  contrivance,  kept  out  of  the  reach  and 
obfervation  even  of  the  executioners. 

Some  time  after,  when  public  commiferation  had 
fucceeded  to  a  ’vindi&ive  bigotry,  a  woman  appeared 
^  Wftoire  (te at  Metz  J,  who  declared  herfelf  to  be  Joan  of  Arc. 
la  Pucelle  wag  everywhere'  welcomed  with  zeal.  At  Or* 

let*-- See^eans>  efpeeially,  'where  Joan  was  well  known,  fhe  was 
alfo ^ Me-  received  with  the  honours  due  to  the  liberatrefs  of  the 
langes  Cu -  town.  She  was  acknowledged  by  both  her  brothers, 
ritux  Men-  jean  an(j  pierre  d’ Arc.  On  their  teftimony  fhe  was 
ftrelet;  and  marrjC(j  by  a  gentleman  of  the  honfe  of  Amboife,  in 
fcripTair  1436.  /'At  their  felicitation  her  fentence  was  annulled 
thorities  ci-Jn  14*^6.  The  Parifians,  indeed,  long  remained  inere- 
tedby  the  ^jknis they  mufl  elfe  have  punifhed  thofe  ecclefiafties, 

-  7!ir°r  whofe  humanity,  perhaps,  confpired  with  the  bifhop 
*• 1  V\  of  Beauvais  to  withdraw  her  from  real  execution 

,  down  a  cential  chimney  of  brick  and  mortar  ;  or,  as 
-  the  executioner  called  it,  a  fcaffolding  of  plafter.  The 
king,  for  the  woman  feems  to  have  (banned  noconfron- 
tation,  is  dated  to  have  received  her  with  thefe  words  : 
“  Pucelle ,  m’amie,  foyez  la  tres  lien  revenue ,  an  twin  de 
Dieu .”  She  is  then  faid  to  have  communicated  to  him, 
kneeling,  the  artifice  praflifed.  Can  this  woman  be  an 
impoftor  ?  Our  author  thinks  not,  and  appeals  to 
Voltaire,  who,  in  his  profe  works,  feems  willing  to  al¬ 
low  that  de  was  not,  as  is  too  commonly  imagined,  one 
of  thofe  half  infant  enthufuills,  employed  as  tools  to 
work  upon  the  vulgar;  v/nom  the  one  party  endeavour¬ 
ed  to  cry  up  as  a  prophetefs,  and  the  other  to  C’y 
down  as  a  witch  ;  but  that  fhe  was  a  real  heroine,  fu- 
perior  to  vulgar  prejudice,  and  no  iefs  remarkable  by 
force  of  mind  than  for  a  courage  and  ilrengtn -unufual 
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in  her  fex.  This  opinion  is  certainly  countenanced  by 
her  behaviour  in  adverfity,  and  during  her  trial,  which  " 
was  firm  without  infolence,  and  exalted  without  affec¬ 
tation. 

JONES  (Sir  William),  who  was  flyled  by  Johnfon 
the  mod  enlightened  of  men,  was  the  fon  of  William 
Jones,  Efq;  one  of  the  Tail  of  thofe  genuine  mathema¬ 
ticians,  admirers,  and  contemporaries  of  Newton,  who 
cultivated  and  improved  the  fciences  in  the  prefent  cen¬ 
tury.  Our  author  was  born  on  the  28th  of  September 
1746,  and  received  his  education  at  Harrow  fchool, 
under  the  .care  of  Dr  Robert  Sumner,  whom  he 
has  celebrated  in  an  eulogium  which  will  out-lall 
brafs  or  marble.  We  are  told  that  he  was  a  cl  a  fs  fel¬ 
low  with  Dr  Parr,  and  at  a  very  early  age  difplayed 
.talents  which  gave  liis  tutor  the  mod  promifing  expec¬ 
tations,  and  which  have  fince  been  amply  juftified. 
,Erom  Harrow  he  was  fent  to  Univerfity  college,  Ox¬ 
ford,  where  the  rapidity  and  elegance  of  his  literary  ac- 
quifitions  excited  general  admiration  ;  while  a  temper, 
ardently  generous,  and  morals  perfectly  irreproachable, 
procured  him  teftimonies  of  the  mod  valuable  edeem. 
The  grateful  affedlion  which  he  always  cherifhed  for 
that  venerable  feat  of  learning,  did  as  rruch  honour  to 
liis  fenfibility,  as  Oxford  herfelf  has  received  by  enroll¬ 
ing  him  among  the  number  of  her  fons. 

In  the  twenty-third  year  of  his  age  he  travelled 
through  France,  and  refided  fome  time  at  Nice,  where 
he  employed  himfelf  very  differently  from  mod  other 
young  men  who  make  what  is  called  the  tour  of  Eu¬ 
rope.  Man,  and  the  influence  of  various  forms  of  go¬ 
vernment,  were  the  principal  objects  of  his  invedigation  ; 
and  in  applying  the  refult  of  his  inquiries  to  the  date 
of  liis  own  country,  he  mingled  the  folicitudes  of  the 
Patriot  with  the  honed  partialities  of  an  Englifhman. 

Mr  Jones’s  ilrd  literary  work  \va&  a  tranflation  in¬ 
to  French  of  a  Tertian  manufeript,  entitled  “  Hjjloire 
de  Nadir  Shah,  cbnnu  fous  le  nom  de  Tbabmas  Kult 
Khan ,  Pm  pc  rear  de  P  erf  eft"  in  two  vols.  4to  ;  the  hifto- 
ry  of  which  performance  we  fhall  give  in  his  own 
words:  “  A  great  northern  monarch,  who  vifited 
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this  country  a  few  years  ago,  under  the  name  of  the 
prince  of  Travcndal,  brought  with  him  an  eadern  ma- 
nnfeript,  containing  the  life  of  Nadir  Shah,  the  late  fo- 
vereigu  of  Perfia,  which  he  was  delirous  of  having 
tranflated  in  England.  The  fecretary  of  date,  with 
whom  the  Danifh  minifter  had  converfed  upon  the  fub- 
jed,  fent  the  volume  to  me,  requeding  me  to  give  a  li¬ 
teral  tranflation  of  it  in  the  French  language  ;  but  I 
wholly  declined  the  talk,  alledging  for  my  exenfe  the 
length  of  the  hook,  the  dry  nets  of  the  fubjedl,  the  dif¬ 
ficulty  of  the  dyle,  and  chiefly  my  want  both  of  lei- 
fure  nnd  ability  to  enter  upon  an  undertaking  fo  fniit- 
lefs  and'fo  laborious.  I  mentioned,  however,  a  gentle¬ 
man,  with  whom  I  had  not  then  the  pleafiure  of  being 
acquainted,  but  who  had  didiuguiflicd  himfelf  by  a 
tranflation  of  a  Perlian  hiftory,  and  was  far  abler  than 
myfelf  to  fatisfy  the  king  of  Denmark’s  expectations. 
The  learned  writer,  who  had  other  works  upon  his 
hands,  excnftd  himfelf  on' the  account  of  his  many  en¬ 
gagements  ;  and  the  application  to  me  was  renewed, 
it  was  hinted,  that  my  compliance  would  be  of  no  fmali 
advantage  to  me  at  my  entrance  into  life  ;  that  it  would 
procure  me  Come  mark  of  diftin&ion  which  might  be 
pleating  to  me  ;  and,  above  all,  that  it  would  be  a  reflec¬ 
tion 
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Jones,  tion  upon  this  country,  if  the  king  fhould  be  obliged  to 
carry  the  mauufeript  into  France.  Incited  by  thefe 
motives,  and  principally  by  the  lafl  of  them,  unwilling 
to  be  thought  churlilh  or  morofe,  and  eager  for  the 
bubble  reputation,  I  undertook  the  work,  and  fent  a 
fpecimen  of  it  to  bis  Danifh  Majefly  ;  who  returned  his 
approbation  of  the  ftyle  and  method,  but  defired  that 
the  whole  tranflation  might  be  perfectly  literal,  and  the 
oriental  images  accurately  preferved.  The  talk  would 
have  been  far  eafier  to  me,  had  I  been  diredted  to  finifh 
it  in  Latin  ;  for  the  acquifition  of  a  French  flyle  \va3 
infinitely  more  tedious  ;  and  it  was  neceffary  to  have 
every  chapter  corrected  by  a  native  of  France,  before 
it  coidd  be  offered  to  the  difeerning  eye  of  the  public, 
fjnee  in  every  language  there  are  certain  peculiarities  of 
idiom,  and  nice  fhades  of  meaning,  which  a  foreigner 
can  never  learn  to  peifedtion.  But  the  work,  bow  ar¬ 
duous  and  unpleafing  foever,  was  completed  in  a  year, 
not  without  repeated  hints  from  the  fecretary's  office 
that  it  was  expedted  with  great  impatience  by  the 
Court  of  Denmark.”  The  tranflation  of  the  Hiftory 
of  Nadir  Shah  was  publifhed  in  the  fummer  of  the  year 
1770,  at  the  expencc  of  the  tranflator;  and  forty  co¬ 
pies  upon  large  paper  were  fent  to  Copenhagen  ;  one 
of  them  bound  with  uncommon  elegance  for  the  king 
^  Preface  tu himfelf,  and  the  others  as  prefents  to  his  courtiers*. 


the  hijlory 
of  A  uuir 


What  marks  of  diftindtion  our  author  received,  or 
zbah  i  *-  w^at  fruits  lie  reaped  for  his  labour,  he  has  not  thought 
aj* 1  ’proper  to  difclofe  ;  but  if  any  dependence  is  to  be 
placed  on  common  fame,  the  reward  bellowed  upon 
him  for  this  laborious  talk  confided  only  in  the  thanks 
of  his  Daniffi  Majeffy,  and  the  honour  of  being  enroll¬ 
ed  in  the  Royal  Society  of  Copenhagen.  That  dif¬ 
tindtion  was  indeed  accompanied  with  a  letter,  recom¬ 
mending  the  learned  tranflator  to  the  patronage  of  his 
own  fovereign  ;  but,  in  the  interim,  his  friend  Lord 
Dartmouth,  who  was  to  have  delivered  it,  had  velign- 
ed  his  office  of  fecretary  of  date,  and  the  letter,  we 
are  told,  was  never  prefented. 

There  is  reafon  to  think,  that  this  early  and  fevere 
Suptl.  Vol.  II.  Part  I. 


difappointment  made  a  deep  impreffion  on  his  mind, 
and  induced  him  to  renounce  the  mufes  for  a  time,  and 
to  apply  himfelf  with  affiduity  to  the  dudy  of  juris¬ 
prudence.  This  we  think  apparent,  fiom  the  Style  in 
which  he  writes  of  his  return  from  the  continent,  and 
of  the  death  of  his  beloved  preceptor  Dr  Sumner. 

‘‘  When  1  left  Nice,  (fays  he)  where  I  had  redded 
near  feven  months,  and  after  traverfing  almod  all  France, 
returned  to  England,  I  mod  ardently  delired  to  pafs 
feveral  years  more  in  the  dudy  of  polite  literature  ;  as 
then,  1  thought,  I  might  enter  into  public  life,  to 
which  my  ambition  had  always  prompted  me,  more 
mature  and  prepared  :  but  with  this  fiuit  of  myleiiure, 
either  fortune,  or  rather  Providence,  the  difpoier  of  all 
human  events,  would  not  indulge  my  flotli  ;  for  on  a 
hidden,  1  was  obliged  to  quit  that  very  literature  to 
which,  from  my  childhood,  I  had  applied  myfelf ;  and 
he  who  had  been  the  encourager  and  affidant  of  my 
ftudies,  who  had  inftuidttd,  taught,  formed  me  fuch  as 
I  was,  or  if  I  am  any  thing  at  all,  Robert  Sumner, 
within  a  year  after  my  return,  was  fnatched  away  by 
an  untimely  death  (a).” 

In  j  771  Mr  Jones  publifhed  Dijfertatwn  fur  la 
Literature  Orunttile ,  8vo,  and  this  was  followed  by 
Lett  re  a  Monjieur  A**  Du  />***,  dans  laqiielle  ejl 
conipris  P  Ex  amen  de  fi  Eradudion  dcs  1  Awes  atlrilues 
a  Zoroajlre ,  8vo.  The  differtation  offered  a  favour¬ 
able  fpecimen  of  the  author's  abilities  as  a  iinguiit  and 
as  a  critic;  and  the  letter  contained  a  fpirited  vindica¬ 
tion  of  the  university  of  Oxford,  from  the  very  feurri- 
lous  reproaches,  in  which  its  incompetency  in  Oriental 
literature  was  afftrted  by  the  illiberal  tranflator  of  the 
fuppofed  works  of  the  Perffan  philofopher. 

In  the  fame  year  he  gave  to  the  public,  “  A  Gram¬ 
mar  of  the  Perffan  language,”  4 to,  and  at  the  fame 
time  propofed  to  reptiblilh  Meniniki's  Didtionary,  with 
improvements  from  De  Labrojfee's  Gazophylacium  Lin¬ 
gua  P  erf  arum,  and  to  add  in  their  proper  place  an  Ap¬ 
pendix  fubjoined  to  Gehanagnire's  Perlic  Dictionary. 
The  Grammar  has  been  found  extremely  ufeful,  and 
E  has 


Jones. 
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(a)  As  a  fpecimen  of  our  author's  latinity,  we  fubjoin  the  epitaph  on  Dr  Sumner,  which  is  affixed  to  the 
wall  of  the  fouth  tranfept  of  Harrow  church. 


H  S  E 

ROBERTOS  SUMNER,  S.  T.  P. 

Collegii  Regalis  apnd  Cantab,  olim  Socius, 

Scholse  Harrovienfis  haud  ita  pridem  Archididafcalus. 

Fuit  hoc  praeftantiflimo  Viro 

Ingenium  natura  peracre,  optimarum  difeiplinis  artium  feduio 
Excultum,  ufu  diuturno  confirmatum,  &  quodammodo  fubadtum. 
Nemo  enim  aut  in  reconditis  fapientice  ftudiis  illo  fubtilior  extitit, 
Aut  humanioribus  literis  limatior  :  nemini  fere  vel  felicius 
Contigit  judicii  acumen,  vcl  uberior  eruditionis  copia. 

Egregiis  hifee  cum  dotibus  natural,  turn  dodtrinae  fubfidiis, 
Infuper  accedebat  in  feriptis  mira  ac  prope  perfedta  eloqnentia. 

In  fermone  facetiarum  lepor  plane  Atticus,  &  gravitate  fuaviter 
Afpera  urbanitas  ;  in  moribus  lingularis  quaedam  integritas  &  fidea ; 

Vitas  denique  ratio  conflans  fibi,  &  ad  virtutis  normam  diligenter  fevereque, 
Exculta-  Omnibus  qui  vel  amico  effent  eo,  vel  magiflro  ufi,  dodtrinae, 
Ingenii,  virtutis  trifle  reliquit  deffderium,  fubita,  eheu  !  atque  immature 
Morte  correptus  prid.  Id.  Sept.  A.  D. 

1771,  iEt.  41. 


}or.e9. 
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has  been  reprinted  feveral  times  ;  but  the  defign  of  the  pendence  in  a&ive  life,  it  will  avail  him  little  to  be  fa- 
Didlionary,  though  an  objeft  of  even  national  impor-  voured  by  the  learned,  efteemed  by  the  eminent,  or  re- 
for  want  of  due  encouragement  was  obliged  to  u"  1  T* 


Jone». 


tance; 
be  laid  afide. 

In  1772  he  publifhed  “Poems;  confiding  chiefly 
of  Tranflations  from  the  Afiatic  Languages.  To  which 
are  added  two  Effays  ;  1.  On  the  Poetry  of  the  Eaftern 
Nations.  2.  On  the  Arts  commonly  called  Imita¬ 
tive, 8vo,  which  in  1777  he  republilhed  with  the  ad¬ 
dition  of  fome  Latin  Poems,  every  way  worthy  of  their 
author.  On  the  18th  Jane  1773,  lie  took  the  degree 
of  Matter  of  Arts,  and  the  fame  year  publifhed  “  The 
Hittoiy  of  the  Life  of  Nadir  Shah,  King  of  Perfia. 
Extrafted  from  an  Pattern  Manuscript,  which  was 
tranflated  into  French  by  order  of  his  Majefty  the  King 
of  Denmark.  With  an  Introdu&ion,  containing,  1.  A 
Defcription  of  Alia  according  to  the  Oriental  Geogra¬ 
phers.  2.  A  fhort  Hiftory  of  Perfia  from  the  earliefl 
Times  to  the  prefent  Century:  And  an  Appendix 


commended  even  by  kings.  It  is  true,  on  the  other 
hand,  that  no  external  advantages  can  make  amends  for 
the  lofs  of  virtue  and  integrity,  which  alone  give  a 
perfect  comfort  to  him  who  poffcfles  them.  Let  a 
man,  therefore,  who  wifhes  to  enjoy,  what  no  fortune 
or  honour  can  beftow,  the  blefiing  of  felf-approbation, 
afpire  to  the  glory  given  to  Pericles  by  a  celebrated 
hittorian,  of  being  acquainted  with  all  ufeful  know¬ 
ledge,  of  exprefiing  what  he  knows  with  copioufnefs 
and  freedom,  of  loving  his  friends  and  country,  and  of 
difdaining  the  mean  purfuits  of  lucre  and  intereft  :  this 
is  the  only  career  on  which  an  honeit  man  ought  to 
enter,  or  from  which  he  can  hope  to  gain  any  folid 
happinefs.,, 

The  next  year  he  publifhed  Poefeos  Afiatic  a  Com - 
mentariorum  Libri  Sex,  cum  j'lppendice  :  fubjicitur  Liman , 
feu  Mifcellaneorum  Liber ,  Bvo  ;  and  purfuing  his  pur- 


confiding  of  an‘Eflay  on  Afiatic  Poetry,  and  the  Hif-  pofe  of  applying  to  the  ftudy  of  the  law,  we  hear  no 
tory  of  the  Perfian  Language.  To  which  are  added  more  of  him  from  the  prefs  (except  the  new  edition  of 
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Pieces  relative  to  the  French  Tranflation,”  8vo.  Our 
author  having  at  this  period  determined  to  ftudy  the  law 
as  a  profeffion,  and  to  relinqnifh  every  other  puifuit, 
our  readers  will  not  he  difpleafed  with  the  following 
extratt,  relating  to  this  refolution,  which  concludes  the 
preface'  to  the  hiftory  now  under  confideration  : 

*  44  To  conclude  ;  if  any  effential  miftakes  be  detedl- 
cd  in  this  whole  performance,  the  reader  will  excufe 
them,  when  he  refleds  upon  the  great  variety  of  dark 
and  intricate  points  which  are  difeuffed  in  it;  and  if  the 


his  Poems),  until  the  year  1779.  In  this  interval  he 
v/as  called  to  the  bar,  and  attended  Weftmintter  hall 
and  the  Oxford  circuit,  where  he  obtained  but  little 
bufmefs.  He  was  however  appointed  a  commifiioner 
of  bankrupts  by  Lord  Bathurtt,  who  is  fuppofed  to 
have  intended  to  exert  his  interett  to  procure  his  nomi¬ 
nation  to  the  bench  in  the  Eaft  Indies. 

He  publifhed  in  this  year,  “  The  fpeeches  of  Ifeus, 
in  caufes  concerning  the  law  of  fucceffion  to  property 
at  Athens  ;  with  a  preparatory  difeourfe,  notes  critical 
ol  femitv  of  thV  fubjcA  be  not  a  fufficient  plea  for.the  and  hiftorical,  and  a  Commentary,  4to.”  In  this  valu. 
errors  which  may  be  difcoveml  in  the  work,  let  it  be  able  work,  the  talents  of  the  fcholar,  the  critic,  and  the 
confidered  to  ufe  the  words  of  Pope  in  the  preface  to  lawyer,  combine  to  elucidate  a  very  important  part  of 
Iris  Juvenile  poems,  that  there  are  very  few  things  in  jurifprndence;  for,  “  though  deep  refearches  into  the  le- 
this  colleftion  which  were  not  written  under  the  age  of  gal  antiquities  ot  Greece  and  Rome  (as  he  obferves  in 
moll  of  them  indeed  were  ccmpofed  his  Commentary)  are  of  greater  ufe  to  fcholars  and 

contemplative  perfons,  than  to  lawyers  and  men  of 
bufinefs ;  though  Bra&on  and  Lyttleton,  Coke  and 


five  and-twenty  : 
in  the  intervals  of  my  leifure  in  the  South  of  1‘ ranee, 
before  I  bad  applied  myfelf  to  a  ftudy  of  a  very  differ- 
ent  nature,  which  it  is  now  my  refolution  to  make  the 
foie  objeft  of  my  life.  Whatever  then  be  the  fate  of 
this  production,  I  (hall  never  be  tempted  to  vindicate 
any  part  of  it  which  may  be  thought  exceptionable  ; 
but  (hall  gladly  relign  my  own  opinions,  for  the  fake 
of  embracing  others,  which  may  feem  more  probable  ; 
being  perfuaded,  that  nothing  is  more  laudable  than 
the  love  of  truth,  nothing  more  odious  than  the  obfti- 
nacy  of  perfifting  in  error.  Nor  (hall  I  eafily  be  in- 
duced,  when  I  have  difburdened  myfelf  of  two  other 
pieces  which  are  now  in  the  prefs,  to  begin  any  other 
work  of  the  literary  kind ;  but  (hall  confine  myfelf 
wholly  to  that  branch  of  knowledge  in  which  it  is  my 
chief  ambition  to  excel.  It  is  a  painful  confideration, 
that  the  profeffion  of  literature,  by  far  the  molt  labo- 
of  any,  leads  to  no  real  benefit  or  true  glory 


rious 
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whatfoever.  Poetry,  fcience,  letters,  when  they 
not  made  the  foie  bufinefs  of  life,  may  become  its  or¬ 
naments  in  profperity,  and  its  moll  pleafing  confolation 
in  a  change  of  fortune  ;  but  if  a  man  addi&s  himfelf 
entirely  to  learning,  and  hopes  by  that,  either  to  raife 
a  family,  or  to  acquire,  what  fo  many  with  for,  and  fo 
feiv  ever  attain,  ail  honourable  retirement  in  his  decli- 


Rolle*  are  the  proper  obje&s  of  our  ttudy  ;  yet  the 
ablett  advocates,  and  wife  ft  judges,  have  frequently  em- 
bcllifhed  their  arguments  with  learned  allufions  to  an- 
tient  cafes  ;  and  fuch  allufions,  it  mutt  be  allowed,  are 
often  ufeful,  always  ornamental ;  and,  when  they  are 
introduced  without  pedantry,  never  fail  to  pleafe.” 
The  work  was  dedicated  in  a  ttyle  of  refpe&ful  grati¬ 
tude  to  his  patron  Loid  Bathurtt. 

In  the  year  1780,  we  find  our  author  a  candidate 
to  reprefent  in  parliament  the  univerfity  of  Oxford.  He 
had  for  fome  time  refided  but  little  in  the  univerfity, 
and  therefore  laboured  under  fome  difadvantages ;  but 
he  did  not  meanly  court  the  fupport  of  any  man.  In 
a  paper,  which  was  circulated  on  that  occafion,  hia 
friends,  who  were  numerous,  declare,  that  they  have 
“  neither  openly  folicited,  nor  intend  openly  to  folicit, 
votes  for  Mr  Jones  within  the  Univeriity  itielf,  becaufe 
he  will  never  become  the  inftrument  of  difturbing  the 
calm  feat  of  the  Mufes,  by  confenting  to  any  fnch  fo- 
licitation  for  himfelf  or  for  any  man  whatever.  His 
own  applications  have  been,  are,  and  will  be,  confined 
to  thofe  only  who  have  profefled  a  regard  for  him,  and 
who  have  no  votes  themf elves  :  the  Matters  of  Arts  in  a 


nmir  a^e,  he  will  find,  when  it  is  too  lace,  that  he  has  great  univerfity,  whole  prerogative  is  cool  reafon  and 
miftaken  his  path  ;  that  other  labours,  other  ftudies,  are  impartial  judgment,  mull  never  be  placed  on  a  level 
•  '  ’  rr%~  1  *  “  ~  ~  with  the  voters  of  a  borough,  or  the 


neceffaiy 

2 


and  that  unleis  he  can  affert  his  own  inde¬ 


freeholders  of  3 
county. 
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Jones.  county*  Even  in  proceeding  thus  far,  he  does  not  fet 
— - the  example,  but  follows  it ;  and  his  friends  would  ne¬ 
ver  have  primed  any  paper,  if  they  had  not  thought 
themfelves  juftified  by  the  condu&  of  others. 

“  For  the  firft  and  the  lall  time,  they  beg  leave  to 
fuggeft,  that  no  exertions  mult  be  fpared  by  thofe  who, 
either  perfonally  or  by  reputation,  approve  the  character 
of  Mr  Jones  ;  into  which,  both  literary  and  political,  as 
well  as  moral,  his  friends  dtfire  and  demand  the  ftriCteft 
ferutiny.  For  his  univerfity  he  began  early  to  pro¬ 
voke,  and  poflibly  to  incur,  the  difpleafure  of  great  and 
powerful  men  :  For  his  univerfity  he  entered  the  lifts 
with  a  foul-mouthed  and  arrogant  Frenchman,  who  had 
attacked  Oxford  in  three  large  volumes  of  mifreprefen- 
tation  and  fctirrility  ;  For  his  univerfity  he  reftgned, 
for  a  whole  year,  his  favourite  fludies  and  purfuits,  to 
fave  Oxford  the  diferedit  of  not  having  one  of  her  fons 
ready  to  tranflate  a  tedious  Periian  manufeript.  To 
Oxford,  in  ftiort,  he  is  known  to  be  attached  by  the 
iirongeft  poftiblc  ties  ;  and  only  regrets  the  nccefFity  of 
abfenting  himfelf  from  the  place  in  which  of  all  others 
he  moll  delights,  until  the  event  of  the  prefent  compe¬ 
tition  {hall  either  convince  him  that  he  has  toiled  in  vain 
as  a  man  of  letters,  or  {hall  confer  on  him  the  great- 
eft  reward  to  which  he  can  afpire.  The  unavoid¬ 
able  difadvantage  of  being  fo  late  propofed,  and  the 
refpeCtable  fupport  with  which  he  is  now  honoured, 
will  fecure  him  in  all  events  from  the  leaft  difgrace.” 
The  application  was  unfuccefsfnl,  chiefly  becaufe  his 
own  college  had  fixed  upon  another  candidate,  from  a 
perfuafion  that  the  immediate  appointment  of  Mr  Jones 
to  a  feat,  then  vacant  on  the  bench  of  judges  in  India, 
was  morally  certain. 

The  riots  of  that  year  gave  occafion  to  another 
publication  of  our  author,  entitled,  “  An  Inquiry  in¬ 
to  the  legal  Mode  of  fupprefTing  Riots  ;  with  a  confti- 
tntional  Plan  of  future  Defence,”  8vo;  and  in  1781  he 
publifhed  “  An  Eflay  on  the  Law  of  Bailments,’’  8vo, 
a  very  mafterly  treatife,  which  did  great  honour  to  his 
legal  abilities.  In  this  laft  work  he  inculcates  the  ne- 
ceffity  of  deeply  exploring  the  grounds  of  the  common 
law  ;  and  fpeaking  of  Blackftone,  (he  fays)  “  his  com¬ 
mentaries  are  the  moil  correCt  and  beautiful  outline 
that  ever  was  exhibited  of  any  human  fcience  ;  but  they 
alone  will  no  more  form  a  lawyer,  than  a  general  map 
of  the  world,  how  accurately  and  elegantly  foever  it 
may  be  delineated,  will  make  a  geographer.” 

In  this  year  he  likewife  recalled  his  mufe  in  an  Ode  on 
the  nuptials  of  Lord  Vifcount  Altliorpe,  who  had  been 
his  pupil,  to  Mifs  Lavinia  Bingham.  This  beautiful 
little  poem  is  preferved  in  the  European  Magazine  for 
January  1785,  and  we  think  in  other  periodical  publi¬ 
cations. 

From  many  circumftances  which  might  be  collected 
together,  it  would  appear  that  our  author  at  this  junc¬ 
ture  did  not  coincide  in  opinion  with  thofe  who  had  the 
direction  of  government,  nor  did  he  approve  the  mea- 
fures  at  that  period  adopted. — With  thefe  fentiments 
lie  feems  to  have  been  feleCted  as  a  proper  perfon  to  be 
introduced  as  a  member  of  the  Conftitutional  Society. 
Could  he  have  forefeen  the  degeneracy  of  fuch  affocia- 
tions,  there  is  reafon  to  believe  that  he  would  have  de¬ 
clined  what  he  condefcended  to  accept  as  an  honour  ; 
for  though  an  ardent  friend  to  liberty,  he  was  an  ene¬ 
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to  the  fecretary,  that  by  the  term  conftitution,  he  un-  k - v — mJ 

derftands  “  the  great  fyftem  of  public,  in  contradic¬ 
tion  to  private  and  criminal  law,  which  comprifes  all 
thofe  articles  which  Blackftone  arranges,  in  his  firft 
volume,  under  the  rights  of  perfons,  and  of  which  he 
gives  a  perfpicuous  analyfis.  Whatever  then  relates  to 
the  rights  of  perfons,  either  abfolute  rights,  as  the  en¬ 
joyment  of  liberty,  fecurity,  and  property,  or  relative, 
that  is,  in  the  public  relations  of  magiftrates  and  people, 
makes  a  part  of  that  majeftic  w^ole,  which  we  proper¬ 
ly  call  the  conftitution.  This  conftitutional  or  public 
law  is  partly  unwritten,  and  grounded  upon  immemo¬ 
rial  ufage,  and  partly  written  or  enacted  by  the  iegif- 
lative  power  ;  but  the  unwritten,  or  common  law,  con¬ 
tains  the  true  fpirit  of  our  conftitution  :  the  written 
ha3  often  moft  unjuftifiably  altered  the  form  of  it ;  the 
common  law  is  the  collected  wifdom  of  many  centuries, 
having  been  ufed  and  approved  by  fucceffive  genera¬ 
tions  ;  but  the  ftatutes  frequently  contain  the  whims  of 
a  few  leading  men,  and  fometimes  of  the  mere  indivi¬ 
duals  employed  to  draw  them.” 

In  1782  he  publifhed  “  The  Mahomedan  Law  of 
Succeftion  to  the  Property  of  Inteftates,  in  Arabic, 
with  a  verbal  Tranftation  and  explanatory  Notes.”  4  to. 

At  length  the  poft  of  one  of  the  judges  in  the  Eall 
Indies,  which  had  been  kept  vacant  five  years,  was  de¬ 
termined  upon  being  filled  up  ;  and  our  author,  on  the 
4 th  March  1783,  wa*  appointed  to  that  flation,  and 
on  the  2cth  received  the  honour  of  knighthood.  On 
the  8th  of  April  he  married  Mifs  Shipley,  eldcft  daugh¬ 
ter  of  the  Bifhop  of  St  Afapli,  and  almoft  immediately 
embarked  for  the  Indies.  He  had  previoufly  publifh¬ 
ed  “  The  Moallakat ;  or,  Seven  Arabian  Poems,  which 
were  fufpended  on  the  Temple  at  Mecca,  with  a  Tranf- 
lation  and  Arguments.”  4U).  To  this  it  was  tend¬ 
ed  to  add  a  preliminary  djfcourfe  and  notes. — The  for¬ 
mer  to  comprife  obfervations  on  the  antiquity  of  the 
Arabian  language  and  letters  ;  on  the  dialects  and  cha¬ 
racters  of  Himyar  and  Koraifh,  with  accounts  of  fome 
Himyarick  poets  ;  on  the  manners  of  the  Arabs  in  the 
age  immediately  preceding  that  of  Mahomed  ;  on  the 
temple  at  Mecca,  and  the  Moallakat,  or  pieces  of  poe¬ 
try  fufpended  on  its  walls  or  gate  ;  laflly,  on  the  lives 
of  the  Seven  Poets,  with  a  critical  liiftory  of  their 
works,  and  the  various  copies  or  editions  of  them  pre¬ 
ferved  in  Europe,  Afia,  and  Africa.  The  latter  to 
contain  authorities  and  reafons  for  the  tranftation  of 
controverted  paffages  ;  to  elucidate  all  the  obfeure 
couplets,  and  exhibit  or  propofe  amendments  of  the 
text  ;  to  direCt  the  reader’s  attention  to  particular 
beauties,  or  point  out  remarkable  defe&s  ;  and  to  throw 
light  on  the  images,  figures,  and  allufion3  of  the  Ara¬ 
bian  poets,  by  citations  either  from  writers  of  their 
own  country,  or  from  fuch  of  our  European  travellers 
as  bell  illuftrate  the  ideas  and  cuftoms  of  Eaftern  na¬ 
tions.  This  difeourfe  and  the  notes  have  not  yet  ap¬ 
peared.  At  his  departure  for  the  eaftern  world,  he 
left,  in  manufeript,  with  his  brother-in-law  the  Dean  of 
St  Afaph,  a  little  trad,  entitled  “  The  Principles  of 
Government,  in  a  Dialogue  between  a  Scholar  and  a 
Peafant.”  This  celebrated  dialogue  being  afterwards 
publifhed  by  the  Dean,  and  widely  circulated  by  the 
iociety  for  conftitutional  information,  the  Dean  was 
E  2  profecuted 


**  Larv  rf 
ailments . 


J  O  N 

profecuted  for  publifhing  a  libel,  and,  if 
deceives  us  not,  was  found  guilty. 

Sir  William  Jones  now  dropt  for  ever  all  concern  in 
party  politics,  and  applied  himfelf  to  purfuits  more 
worthy  of  his  talents.  During  his  voyage  to  India,  he 
conceived  the  idea  of  the  Afiatic  Society,  of  which  an  ac¬ 
count  has  been  given  under  the  title  Socikti  t  s  ( Encycl .), 
and  of  whofe  refearches  five  volumes,  replete  with  much 
curious  information,  are  now  before  the  public.  But  ar¬ 
dently  as  his  mind  was  attached  to  general  literature  and 
fcience.  he  was  by  no  means  inattentive  to  the  proftflional 
duties  of  his  high  (tat ion.  He  had  indeed,  to  ufe  bis  own 
expreflion,  an  “  undiffembled  fondntfs  for  the  fludy  of 
jurifprudence  and  in  the  charafter  of  a  judge,  dif- 
played  the  profound  knowledge  and  irreproachable  inte¬ 
grity,  which,  before  his  promotion,  peivaded  bis  reafon- 
ings  as  a  lawyer,  and  governed  his  conduft  as  a  man. 
Unfortunately  the  intenfe  ardour  of  application,  which 
produced  his  frequent  contributions  to  the  ftock  of  hu- 
man  knowledge,  added  to  the  unfavourable  influence  of 
the  climate,  greatly  impaired  his  health.  On.  this  ac¬ 
count,  after  a  refidence  of  about  fifteen  vears  in  India, 
he  made  preparations  for  returning  to  England  ;  but 
death  interpofed ;  .and  this  illnftrious  ornament  of  fcience 
and  virtue  was  taken  from  the  world  on  the  27th  of 
April  1794,  in  the  48th  year  of  his  age.  “  It  is  to 
the  fhame  of  fcepticifm  (as  one  of  his  biographers  well 
obferves),  to  the  encouragement  of  hope,  and  to  the 
honour  of  genius,  that  this  great  man  was  a  fmcere  be¬ 
liever  in  the  doctrines  of  Chriftianity,  and  that  he  was 
found  in  his  clofet  in  the  attitude  of  add r tiling  lus 
prayer  to  God.”  We  (hall  give  his  charader  as  it 
was  drawn  by  Sir  John  Shore,  Baronet,  (now  Lord 
Teignmouth)  in  a  difeourfe  delivered  at  a  meeting  of 
the  Aliatic  Society,  held  on  the  2zd  of  May  1794. 

“’  His  capacity  for  the  acquifition  of  languages  has 
never  been  excelled.  In  Greek  and  Roman  literature, 
his  early  piodcicncy  was  the  fubjeft  of  admiration  and 
applaufe ;  and  knowledge  of  whatever  nature,  once  ob¬ 
tained  by  him,  was  ever  afterwards  progieflive.  1  he 
more  elegant  diate&s  of  modern  Europe,  the  French, 
the  Spanifh,  and  Italian,  lie  fpoke  and  wrote  with 
the  greatefl  fluency  and  precilion  ;  and  the  German 
and  Portuguefe  were  familiar  to  him.  At  an  early 
period  of  life  his  application  to  Oriental  literature  com¬ 
menced  ;  he  ftudied  the  Hebrew  with  cafe  and  fuceefs; 
and  many  of  the  moft  learned  Afiatics  have  the  can¬ 
dour  to  avow,  that  his  knowledge  of  Arabic  and  Per- 
fian  was  as  accurate  and  extenfive  as  their  own  ;  lie  was 
alfo  converfant  in  the  Turkifh  idiom,  and  the  Chinefe 
had  even  attrafted  his  notice  fo  far  as  to  induce  him  to 
learn  the  radical  characters  of  that  language,  with  a 
view  perhaps  to  farther  improvements.  It  was  to  be 
expeCted,  after  his  arrival  in  India,  that  he  would  eager¬ 
ly  embrace  the  opportunity  of  making  himfelf  mailer 
of  the  Sanfcrit  ;  and  the  moft  enlightened  profefTois  of 
the  doCtrines  of  Brahma  confefs  with  pride,  delight, 
and  furprife,  that  his  know-ledge  of  their  facred  dialed 
was  molt  critically  correCt  and  profound.  The  Pan¬ 
dits,  who  weie  in  the  habit  of  attending  him,  could 
not,  after  his  death;  fuppiefs  their  tears  for  his  lofs,  nor 
find  terms  to  exprefs  their  admiration  at  the  wonderful 
progrefs  he  had  made  in  their  fciences. 

“  Before  the  expiration  of  his  twenty-fecond  year, 
he  had  completed  his  Commentaries  on  the  Poetry  of 
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our  memory  the  Afiatics,  although  a  confiderable  time  afterwards 


elapfed  before  their  publication  ;  and  this  work,  if  no 
other  monument  of  his  labours  exifled,  would  at  once 
furnifh  proofs  of  his  confumnate  (kill  in  the  Oriental 
dialeds,  of  his  proficiency  in  thofe  of  Rome  and  Greece, 
of  tafte  and  erudition  far  beyond  his  years,  and  of  ta* 
lent8  and  application  without  example. 

“  But  the  judgment  of  vSir  William  Jones  was  too  dif* 
cerning  to  confider  language  in  any  other  light  than  as 
the  key  of  fcience,  and  he  would  have  defpifed  the  re¬ 
putation  of  a  mere  linguift.  Knowledge  and  truth 
were  the  objedb  of  all  his  itudies,  and  his  ambition  \va3 
to  be  ufeful  to  mankind  ;  with  tliefe  views  he  extended 
his  refearches  to  all  languages,  nations,  and  times. 

ii  Such  were  the  motives  that  induced  him  to  propofe 
to  the  government  of  India,  what  he  juilly  denomina¬ 
ted  a  work  of  national  utility  and  importance,  the  com¬ 
pilation  of  a  copious  Digtfl  of  Hindu  and  Mahomedan 
Law,  from  Sanfcrit  and  Arabic  originals,  with  an  of¬ 
fer  of  his  fervices  to  fupei  intend  the  compilation,  and 
with  a  promife  to  trahflate  it.  He  had  forefeeii,  pre¬ 
vious  to  his  departure  from  Europe,  that  without  the 
aid  of  fuch  a  work,  the  v/ife  and  benevolent  intentions 
of  the  legiflature  of  Great  Britain,  in  leaving  to  a  cer¬ 
tain  extent  the  natives  of  ihefe  provinces  in  pofftflion 
of  their  own  laws,  could  not  be  completely  fulfilled  ; 
and  his  experience,  after  a  fhort  refidence  in  India,  con- 
fumed  what  his  fagacity  had  anticipated,  that  without 
principles  to  refer  to,  in  a  language  familiar  to  the 
judges  of  the  courts,  adjudications  among!!  the  natives 
mult  too  often  be  fiibjed  to  an  uncertain  and  errone¬ 
ous  expofition,  or  wilful  mi  interpretation  of  their  laws. 

“  To  the  fupev intendance  of  this  woik,  which  was  im¬ 
mediately  undertaken  at  Ins  fuggeftion,  he  aifidnoufly 
devoted  thofe  hours  which  he  could  fpare  from  his  pro- 
feffional  duties.  After  tracing  the  plan  of  the  Digeft, 
he  prefenbed  its  arrangement  and  mode  of  execution, 
and  fdeded  from  the  moil  learned  Hindus  and  Matio- 
medans  fit  peifons  for  the  talk  of  compiling  it  :  flatter¬ 
ed  by  his  attention,  and  encouraged  by  Ilia  applaufe, 
the  Pandits  profecuted  their  labours  with  chearful  zeal 
to  a  fatistadory  conclusion.  The  Molavees  have  aifo 
nearly  finifhed  their  poition  of  the  work  ;  but  we  muft 
ever  regret,  that  the  promifed  tranflation,  as  well  as  the 
meditated  preliminary  differtation,  have  been  fiuflrated 
by  that  decree,  which  to  often  intercepts  the  perform¬ 
ance  of  human  pin  pofes. 

«<  During  the  couife  of  this  compilation,  and  as  auxi¬ 
liary  to  it,  he  was  led  to  fludy  the  works  of  Menu,  re¬ 
puted  by  the  Hindus  to  be  the  oldeft  and  holieil  of  le- 
giflators  ;  and  finding  them  to  compiife  a  fyftem  of  re¬ 
ligious  and  civil  duties,  and  of  law  in  all  its  branches, 
fo  comprehenfive  and  minutely  exact,  that  it  might  be 
confidered  as  the  Inflitutes  of  Hindu  Law,  he  preferr¬ 
ed  a  tranflation  of  them  to  the  government  of  Bengal. 
During  the  fame  period,  deeming  no  labour  exceflive 
or  fuperfluous  that  tended  in  any  refped  to  promote 
the  welfare  or  happinefs  of  mankind,  he  gave  the  pub¬ 
lic  an  Englifh  verfion  of  the  Arabic  Text  of  the  Si- 
rajiyah  or  Mahomedan  Law  of  Inheritance,  with  a 
Commentary.  He  had  already  (as  has  been  obferved) 
pnhlifhed  in  England  a  tranflation  of  a  trad  on  the  fame 
fubjed  by  another  Mahomedan  lawyer,  containing,  as 
his  own  words  exprefs,  ‘  a  lively  and  elegant  Epitome  of 
the  Law  of  Inheritance  of  ZaidP 

“  To 
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Jones.  if  To  thefe  learned  and  important  works,  fo  far  out  of 
— -y— ^  the  road  of  amufement,  nothing  could  have  engaged 
his  application  but  that  defire  which  he  ever  profeffed, 
of  rendering  his  knowledge  ufeful  to  his  nation,  and  be¬ 
neficial  to  the  inhabitants  of  thefe  provinces. 

<4  T  fhould  fcarcely  (continues  Lord  Teignmouth) 
think  it  of  importance  to  mention,  that  he  did  not  dif- 
dain  the  office  of  editor  of  a  Sanfcrit  and  Perfian  work, 
if  it  did  not  afford  me  an  opportunity  of  adding,  that 
the  latter  was  publifhed  at  his  own  expcnce,  and  was 
fold  for  the  benefit  of  infolvent  debtors.  A  fimilar  ap¬ 
plication  was  made  of  the  produce  of  Sirajiyah.” 

But  nothing  exhibits  the  large  grafp  of  Sir  William 
Jones’s  mind  in  fo  finking  a  point  of  view  as  a  paper 
in  his  own  hand  writing,  which  came  into  LordTeign- 
month's  poffelfion  after  his  death.  It  was  intitled  De¬ 
siderata,  and  propofed  for  invefligation  the  follow¬ 
ing  fubjedfs  relating  to  the  eallern  world. 

India . —  I.  The  ancient  geography  of  India,  See. 
from  the  Puranas.  2.  A  botanical  defeription  of  Indian 
plants,  from  the  Cofhas,  See.  3.  A  grammar  of  the 
Sanfcrit  language,  from  Panini,  &c.  4.  A  dictionary 

of  the  Sanfcrit  language,  from  the  32  original  vocabu¬ 
laries  and  Niructi.  5.  On  the  ancient  liuiiic  of  the  In¬ 
dians.  6.  On  the  medical  fubftances  of  India,  and  the 
Indian  art  of  medicine.  7.  On  the  philofophy  of  the 
ancient  Indians.  8.  A  tranflation  of  the  Veda.  9.  On 
ancient  Indian  geometry,  aftronomy,  and  algebra,  jo. 
A  tranflation  of  the  Puranas.  11.  A  tranflation  of 
the  Mahabbara  and  Ramayan.  1 2.  On  the  Indian 
theatre,  See.  See.  13.  On  the  Indian  conftellations, 
with  their  mythology,  from  the  Puranas.  14.  The 
hiflory  of  India  before  the  Madomedan  conqueft,  from 
the  Sanfcrit  Cafhmir  Hillories. 

slrabia. — 15.  The  hiflory  of  Arabia  before  Maho¬ 
med.  16.  A  tranflation  of  the  Hamafa.  17.  A  tranf¬ 
lation  of  Hariri.  18.  A  tranflation  of  the  Facahatul 
Khulafa.  Of  the  Cafiah. 

Perfm. — 19.  The  hiflory  of  Per fi a,  from  authorities 
in  Sanfcrit,  Arabic,  Greek,  Turkifh,  Perfian  ancient 
and  modern,  Firdaufi’s  Khrofrau  nama.  20.  The  five 
poems  of  Nizami,  tranflated  in  profe.  21.  A  dictio¬ 
nary  of  pure  Perfian  Je  changire. 

China. — 22.  A  tranflation  of  Slii-cing.  23.  The 
text  of  Can-fu-tfu,  verbally  tranflated. 

Tartary.  —  24.  A  hiflory  of  the  Tartar  nations, 
chiefly  of  the  Moguls  and  Othmans,  from  the  Turkifh 
and  Perfian. 

“  We  are  not  authorifed  (fays  his  Lordfnip)  to  con¬ 
clude,  that  he  had  himfelf  formed  a  determination  to 
complete  the  works  which  his  genius  and  knowledge  had 
thus  fkctched  ;  the  taflc  feems  to  require  a  period  be¬ 
yond  the  probable  duration  of  any  human  life  ;  but  wc, 
who  had  the  happinefs  to  know  Sir  William  Jones  ; 
who  were  witnefles  of  his  indefatigable  perfeverance  in 
the  purfuit  of  knowledge,  and  of  his  ardour  to  accom- 
plifh  whatever  he  deemed  important ;  who  faw  the  ex¬ 
tent  of  his  intellectual  powers,  his  wonderful  attain¬ 
ments  in  literature  and  feience,  and  the  facility  with 
which  all  his  compofitions  were  made — cannot  doubt, 
if  it  had  pleafed  Providence  to  protradl  the  date  of  his 
exiftence,  that  he  would  have  ably  executed  much  of 
what  he  had  fo  extenfively  planlled.,, 

We  have  already  enumerated  attainments  and  works 
which,  from  their  diverfity  and  extent,  feem  far  beyond 


the  capacity  of  the  moft  enlarged  minds ;  but  the  ca-  Jones, 
talogue  may  yet  be  augmented.  To  a  proficiency  in 
the  languages  of  Greece,  Rome,  and  Afia,  he  added 
the  knowledge  of  the  philofophy  of  thofe  countries, 
and  of  every  thing  curious  and  valuable  that  had  been 
taught  in  them.  The  do&rincs  of  the  Academy,  the 
Lyceum,  or  the  Portico,  were  not  more  familiar  to 
him  than  the  tenets  of  the  Veda*,  the  myiticifm  of  the 
Sufis,  or  the  religion  of  the  ancient  Perfians;  and  whilft, 
with  a  kindred  genius,  he  perufed  with  rapture  the  he¬ 
roic,  lyric,  or  moral  compofitions  of  the  mofl  renowned 
poets  of  Greece,  Rome,  and  Afia,  he  could  turn  with 
equal  delight  and  knowledge  to  the  fublime  fpecula- 
tions  or  mathematical  calculations  cf  Barrow  and  New¬ 
ton.  With  them  alfo  he  profeffed  his  convi&ion  of  the 
truth  of  the  ChriAian  religion  ;  and  he  juftly  deemed 
it  no  inconfiderable  advantage,  that  his  rtfearches  had 
corroborated  the  multiplied  evidence  of  Revelation,  by 
confirming  the  Mofaic  account  of  the  primitive  world. 

In  his  eighth  anniveriary  difeourie  to  the  Afiatic  So¬ 
ciety,  he  thus  exprefles  himfelf :  Theological  inquiries 
are  no  part  of  my  prefent  fubje&  ;  but  I  cannot  refrain 
from  adding,  that  the  collection  of  tiadls  which  we  call, 
from  their  excellence,  the  Script uref,  contain,  indepen¬ 
dently  of  a  divine  origin,  more  true  fublimity,  more  ex- 
quifite  beauty,  purer  morality,  more  important  hiflory, 
and  finer  drains  both  of  poetry  and  eloquence,  than 
could  be  collefted  within  the  fame  compafs  from  all 
other  books  that  were  ever  eompoied  in  any  age,  or 
any  idiom.  The  two  parts,  of  which  the  Scriptures 
confifl,  are  connetled  by  a  chain  of  compofitions,  which 
bear  no  refemblance  in  form  or  ftyle  to  any  that  can  be 
produced  from  the  ftoics  of  Grecian,  Indian,  Perfian, 
or  even  Arabian  learning  ;  the  antiquity  of  thefe  com¬ 
pofitions  no  man  doubts,  and  the  uuflrained  applica¬ 
tion  of  them  to  events  long  fuhfequent  to  their  pub¬ 
lication,  is  a  folid  ground  of  belief  that  they  were  ge¬ 
nuine  predictions  ;  and  confequently  infpired.” 

There  were,  in  truth,  few  fciences  in  which  he  had 
not  acquired  confiderable  proficiency  ;  in  moft,  his 
knowledge  was  profound.  The  theory  of  mufic  wras 
familiar  to  him  ;  nor  had  he  neglected  to  make  himfelf 
acquainted  with  the  interefting  difeoveries  lately  made 
in  chemiftry;  44  and  I  have  heard  him  (fays  Lord  feign, 
mouth)  aflert,  that  his  admiration  of  ihe  llrufture  of 
the  human  frame  had  induced  him  to  attend  fora  fta- 
fon  to  a  courfe  of  anatomical  lectures,  delivered  by  bis 
friend  the  celebrated  Hunter.” 

His  lafl  and  favourite  purfuit  was  the  ftudv  of  bo¬ 
tany,  which  he  originally  began  under  the  confinement 
of  a  feverc  and  lingering  diforder,  which  with  moft 
minds  would  have  proved  a  difqii3fification  from  any 
application.  It  conilituted  the  principal  amufement  of 
his  leifure  hours.  In  the  arrangements  of  Linnaeus,  he 
difeovered  fyftem,  truth,  and  fcience,  which  never  fail¬ 
ed  to  captivate  and  engage  his  attention  ;  and  from  the  ’ 
proofs  which  he  has  exhibited  of  his  progrefs  in  botany, 
we  may  conclude  that  he  would  have  extended  the  dif¬ 
eoveries  in  that  fcience. 

It  cannot  be  deemed  ufelefs  or  fnperfluous  to  inquire 
by  what  arts  or  method  he  was  enabled  to  attain  to  a 
degree  of  knowledge  almoft  univerfal,  and  apparently 
beyond  the  powers  of  man,  during  a  life  little  exceed¬ 
ing  47  years. 

The  faculties  of  his  mind,  by  nature  vigorous,  were 

improved 
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improved  by  conftant  exercife ;  and  his  memory,  by  turgid, 
habitual  prattice,  had  acquired  a  capacity  of  retaining 
whatever  had  once  been  impreffed  upon  it.  To  an  un~ 
extinguifhed  ardour  for  univerfal  knowledge,  he  joined 
a  perfeverance  in  the  purfuit  of  it  which  fubdued  all  ob- 
ftacles  ;  his  iludies  began  with  the  dawn,  and,  during 
the  intermifuons  of  profeffional  duties,  were  continued 
throughout  the  day  ;  refk&ion  and  meditation  {length¬ 
ened  and  confirmed  what  induflry  and  inveftigation  had 
accumulated.  It  was  a  fixed  principle  with  him,  from 
which  he  never  voluntarily  deviated,  not  to  be  deterred 
by  any  difficulties  that  were  furmoimtable  from  profe- 
cuting  to  a  fuccefsful  termination  what  he  had  once  de¬ 
liberately  undertaken. 

But  what  appeared  more  particularly  to  have  ena¬ 
bled  him  to  employ  his  talents  fo  much  to  his  own  and 
the  public  advantage,  was  the  regular  allotment  of  his 
time,  and  a  fcrupulous  'adherence  to  the  diftribution 
which  he  had  fixed  ;  hence  all  his  ftudies  were  purfued 
without  interruption  or  confufion.  He  colletted  infor¬ 
mation,  too,  from  every  quarter;  judly  concluding,  that 
fomething  might  be  learned  from  the  illiterate,  to  whom 


he  liftened  with  the  utmoft  candour  and  complacency. 

Lord  Teignmouth,  addreffing  himfeif  to  the  Afiatic 
Society,  fays,  “  Of  the  private  and  foetal  virtues  of 
our  lamented  Prefident,  our  hearts  are  the  bed  records. 
To  you  who  knew  him,  it  cannot  be  neceflary  for  me 
to  expatiate  on  the  independence  of  his  integrity,  his 
humanity,  probity,  or  benevolence,  which  every  living 
creature  participated  ;  on  the  affability  of  his  conver- 
fation  and  manners,  or  his  modeft,  unaffuming  deport¬ 
ment  :  nor  need  I  remark,  that  he  was  totally  free 
from  pedantry,  as  well  as  from  arrogance  and  felf-fuffi- 
ciency,  which  fometimes  accompany -and  difgrace  the 
greateft  abilities.  His  prefence  was  the  delight  of  every 
'  fociety,  which  his  converfation  exhilarated  and  impro¬ 
ved  ;  and  the  public  have  not  only  to  lament  the  lofa 
of  his  talents  and  abilities,  but  that  of  his  example. 

“  To  him,  as  the  founder  of  our  inflitution,  and 
whilft  he  lived  its  firmed  fupport,  our  reverence  is  more 
particularly  due.  Indrutted,  animated,  and  encoura¬ 
ged  by  him,  genius  was  called  forth  into  exertion,  and 
moded  merit  was  excited  to  didingtiifh  itfelf.  Anxious 
.  for  the  reputation  of  the  Society,  he  was  indefatigable 
in  his  own  endeavours  to  promote  it,  vvhilft  he  cheer¬ 
fully  affided  thofe  of  others.  In  lofing  him,  wc  have 
not  only  been  deprived  of  our  brighted  ornament,  but 
of  the  guide  and  patron,  on  whofe  inflruttions,  judge¬ 
ment,  and  candour,  we  could  implicitly  rely.”  Though 
thefe  are  the  fentiments,  not  only  of  Lord  Teign- 
month,  but,  we  believe,  of  every  man  of  letters,  we 
trud  there  is  dill  left  in  Bengal  a  fufficient  love  of 
letters  and  of  fcience  to  carry  on  the  plan  which  was 
formed  by  the  genius  of  Sir  William  Jones. 

JONESIA,  is  a  veryhandfome  middling-fizediamous 
tree,  found  in  gardens  about  Calcutta.  In  the  San- 
ferit  it  is  called  Sis  oca,  and  in  the  Bengalefe  RuJJuch  ; 
but  the  name  Jonefia  was  given  to  it  by  the  Afiatic  So¬ 
ciety,  who  confecratcd  it  to  the  memory  of  their  lird 
prefident  Sir  William  Jones.  It  is  thus  deferibed  by 
Jl)r  Roxburgh,  a  member  of  that  fociety  : 

“Calyx,  two  leaved,  corol,  one  petcled,  pidil-bearing ; 
.bafe- of  the  tube  impervious  ;  damens  long,  afeending, 
inferted  into  the  margin  of  a  glandulous  nettarial  ring, 
which  crowns  the  month  of  the  tube,  the  uppermod 
Xwo-of  which  more  didant ;  llyle  declining.  Legume 
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Trunk  erett,  though  not  very  ftraight.  Bark 
dark  browfn,  pretty  fmooth.  Branches  numerous, 
fpreading  in  every  direction,  fo  as  to  foim  a  mod  ele¬ 
gant  fhady  head.  Leaves  alternate,  abruptly  feathered, 
feffile,  generally  more  than  a  foot  long ;  when  young  pen¬ 
dulous  and  coloured.  Leaflets  oppofite,  from  four  to 
fix  pair,  the  lowermod  broad  lanced,  the  upper  lanced  ; 
fmooth,  {hilling,  firm,  a  little  waved,  from  four  to  eight 
inches  long.  Petiole  common,  round,  and  fmooth.  Sti* 
pule  axillary,  folitary  ;  in  fatt  a  procefs  from  the  bafe 
of  the  common  petiole,  as  in  many  of  the  grades  and 
monandrids,  &c.  Umbels  terminal  and  axillary  ;  be¬ 
tween  the  dipule  and  branchlet,  globular, -crowded,  fub- 
feffile,  erett.  Brads ,  a  fmall  hearted  one  under  each 
divifion  of  the  umbel.  Peduncle  and  pedicles  fmooth, 
coloured.  Flowers  very  numerous,  pretty  large;  when 
they  lird  expand  they  are  of  a  beautiful  orange  colour, 
gradually  changing  to  red,  forming  a  variety  of  lovely 
fhades  ;  fragrant  during  the  night.  Calyx  perianth, 
below  two-leaved,  leaflets  fmall,  nearly  oppofite,  co¬ 
loured,  hearted,  bratte-like,  marking  the  termination  of 
the  pedicel,  or  beginning  of  the  tube  of  the  corol.  Co - 
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rol  onepetalled,  funnel-form;  tube  (lightly  incurved, 
firm,  and  flefhy,  tapering  towards  the  bafe  (club  funnel- 
ffiaped)  and  there  impervious  ;  border  four  parted  ;  di¬ 
vifion  fpreading,  fuborbicular  ;  margins  mod  {lightly 
woolly  :  one  third  the  length  of  the  tube.  Nedary ,  a 
ft i melliferous  and  pidiliferous  ring  crowns  the  mouth  of 
the  tube.  Stamens ,  filaments  generally  feven  ;  and  fe- 
ven  mud,  1  think,  be  the  natural  number ;  viz.  three 
on  each  fide,  and  one  below,  above  a  vacancy,  as  if  the 
place  of  an  eighth  filament,  and  is  occupied  on  its  in  fide 
.by  the  pidil ;  they  are  equal,  didintt,  afeending,  from 
three  to  four  times  longer  than  the  border  of  the  corol. 
Anthers  uniform,  fmall,  incumbent.  Bfltl,  germ  ob¬ 
long,  pediceled  ;  pedicel  inferted  into  the  infide  of  the 
nettary,  immediately  below  the  vacant  fpace  already  men¬ 
tioned  ;  dyle  nearly  as  long  as  the  damens,  declining; 
digma  Ample.  Pericarp ,  legume  feimeter-formed,  turgid, 
ontfide  reticulated,  otherwife  pretty  fmooth ;  from  fix 
to  ten  inches  long,  and  about  two  broad.  Seeds  gene¬ 
rally  from  four  to  eight,  fmooth  ;  grey,  fize  of  a  large 
cliefnut.” 

The  Jonefia  flowers  at  the  beginning  of  the  hot  fea* 
fen,  and  its  feeds  ripen  during  the  rains.  The  plants 
and  feeds  were  originally  brought  to  Calcutta  from 
the  interior  parts  of  the  country,  where  it  is  indige¬ 
nous.  N.  B.  Many  of  the  flowers  have  only  the  ru¬ 
diment  of  a  pidil.  In  Plate  XXX.  A  is  a  branchlet 
of  the  natural  fize.  B,  A  fingle  flower  a  little  magni¬ 
fied  ;  a  a  the  calyx.  C,  A  fettion  of  the  fame,  exhibit¬ 
ing  four  of  the  damens,  I  1  1  1  the  pidil  2,  and  how 
far  the  tube  is  perforated.  D,  A  fimilar  fettion  of  one 
of  the  abortive  flowers  ;  3  is  the  abortive  fiflil.  E,  The 
ripe  legume  opening  near  the  bafe,  natural  fize.  Notet 
The  fpace  between  the  b  and  c  marks  the  original  tube 
of  the  coral.  F,  One  of  the  feeds,  natural  fize.  G, 
The  bafe  of  the  common  petiole,  with  its  dipule  ;  a  a , 
the  petioles  of  the  lower  pair  of  leaflets. 

JOOTSI-Sima,  a  fmall  flat  ifiand,  which  is  fepara- 
ted  from  Cape  Nota  in  Japan  by  a  channel  about  five 
leagues  wide.  Its  circumference  does  not  exceed  two 
leagues ;  it  13  well  wooded,  of  an  agreeable  alpett,  and 
well  inhabited.  Peroufe,  who  failed  round  it,  remark¬ 
ed  from  the  quarter-deck  of  his  ffiip  fome  confiderable 
edifices  between  the  houfes  of  the  inhabitants  ;  and 

hard 
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Jourra ds,  hard  by  a  fort  of  caflle,  at  the  fouth-weft  point  of  the 
JO'***  Hand,  he  diftinguifhed  fume  gibbets.  He  does  not, 
however,  affirm  that  thofe  gibbets  were  for  the  execu- 
tion  of  criminals  ;  for,  as  he  obferves,  it  would  be  fin- 
gular  enough  if  the  Japanefe,  wliofe  culloms  are  fo  dif¬ 
ferent  from  ours,  were  in  this  point  to  refembles  us  fo 
nearly.  He  reprefents  the  ifland  as  furrouuded  with 
dreadful  breakers;  at  the  dillance  of  a  league  and  a  half 
from  which,  he  had  conftantly  60  fathoms,  with  rocky 
bottom.  He  places  the  ifland  (differently,  according 
to  the  editor  of  his  voyage,  from  all  other  geographers) 
in  latitude  37*'  51'  north,  and  in  Long.  135°  20  ealt 


from  Paris. 

JOURNALS,  the  title  of  periodical  publications. 
See  Encyclopedia.  The  principal  Britifh  Journals  are  : 
The  Hijlory  of  the  Works  of  the  Learned ,  begun  at  Lon¬ 
don  in  1699.  Ctnfura  Temporum ,  in  1708.  About 
the  fame  time  there  appeared  two  new  one3  ;  the  one 
tinder  the  title  of  Memoirs  of  Literature ,  containing 
little  more  than  an  Englifh  tranflation  of  fome  articles 
in  the  foreign  Journals,  by  M.  dc  la  Roche ;  the  other, 
a  colle&ion  of  loofe  tra&s,  intitled,  Bibliotheca  Curiofa , 
or  a  Mifcellany.  Thefe,  however,  with  fome  others, 
are  now  no  more,  but  are  fucceeded  by  the  Annual  Re - 
gifler,  which  began  in  1758;  the  New  Annual  Regi- 
(Ur,  begun  in  1780  ;  the  Monthly  Review,  which  be- 
*gan  in  the  year  1749,  and  gives  a  charsdler  of  all  Eng¬ 
lifh  literary  publications,  with  the  moll  confiderable  of 
the  foreign  ones  :  the  Critical  Review,  which  began  in 
1756,  and  is  nearly  on  the  fame  plan  ;  as  alfo  the  Lon¬ 
don  Review,  by  Dr  Kenrick,  fiom  1775  to  1780; 
Maty's  Review,  from  Feb.  1782  to  Aug.  1786;  the 
Englifh  Review,  begun  in  Jan.  1783  ;  and  the  Analy¬ 
tical  Review ,  begun  in  May  1788,  dropt  in  1798,  and 
revived  in  1  799»  under  the  title  of  the  New  Analytical 
Review  ;  but  again  dropt  after  two  or  three  months 
trial  :  the  Britifh  Critic ,  begun  in  1792,  and  Hill  car-* 
ried  on  with  much  fpirit  and  ability  :  the  Anti- Ja¬ 
cobin  Review  and  Magazine ,  commenced  in  1798,  for 
the  meritorious  purpofe  of  counteracting  the  pernici¬ 
ous  tendency  of  French  principles  in  politics  and  reli¬ 
gion:  the  New  London  Review,  January  1799:  A 
Journal  of  Natural  Philofophy ,  Chnnijlry ,  and  the  Arts , 
which  was  begun  in  1797  by  Mr  Nicholfon,  and  has 
been  conduced  in  fuch  a  manner,  that  it  is  one  of  the 
molt  valuable  works  of  the  kind  to  be  found  in  any 
language:  the  Philofophical  Magazine,  begun  in  179S  by 
Mr  Tilloch,  and  carried  on  upon  much  the  fame  plan, 
and  with  much  the  fame  fpirit,  as  Nicholfon’s  Journals 

Befides  thefe,  we  have  feveral  monthly  pamphlets, 
called  Magazines ,  which,  together  with  a  chronologi¬ 
cal  feiies  of  occurrences,  contain  letters  from  correfpou- 
dents,  communicating  extraordinary  difeoveries  in  na¬ 
ture  and  art,  with  controverfial  pieces  on  all  fubjeCls. 
Of  thefe,  the  principal  arc  thofe  called  the  Gentleman's 
Magazine,  which  began  with  the  year  1731  ;  the  Lon¬ 
don  Magazine,  which  began  a  few  months  after,  and 
has  lately  been  difeontinued  ;  the  Univerfal  Magazine , 
which  is  nearly  of  as  old  a  date  ;  the  Scotch  Magazine , 
which  began  in  1739,  and  is  flill  continued  ;  the  Eu¬ 
ropean  Magazine  ;  mid  the  Monthly  Magazine,  a  mif- 
cellany  of  much  information,  but  not  of  good  prin¬ 
ciples. 

JOYST  or  Jeyst,  the  fecond  month  of  the  Bengal 
year. 


IRRATIONAL  Numbers  or  Quantities,  are  the  Irrational 
fame  as  firds ,  for  which  fee  Algebra,  Encycl .  H 

IRREDUCIBLE  Case,  in  algebra,  is  ufed  for  _°n‘ . 
that  cafe  of  cubic  equations  where  the  root,  according 
to  Cardan’s  rule,  appears  under  an  impofiiblc  or  ima¬ 
ginary’  form,  and  yet  is  real. 

It  is  remarkable  that  this  cafe  always  happens,  viz, 
one  root,  by  Cardan’s  rule,  in  an  impolfible  form, 
whenever  the  equation  has  three  real  roots,  and  no  im* 
poffible  ones,  but  at  no  time  dfe. 

Jf  we  were  poffeffed  of  a  general  rule  for  accurately 
extra&ing  the  cube  root  of  a  binomial  radical  quanti¬ 
ty’,  it  is  evident  we  might  refolve  the  irreducible  cafe 
generally,  which  confills  of  two  of  fuch  cubic  bino¬ 
mial  roots.  But  the  labours  of  the  algebraiils,  fiom 
Cardan  down  to  the  prefent  time,  have  not  been  able 
to  remove  th;s  difficulty.  Dr  Wallis  thought  that  he 
had  difeovered  fuch  a  rule  ;  but,  like  moll  others,  it  is* 
merely  tentative,  and  can  only  fucceed  in  certain  parti¬ 
cular  circumltances. 

IRON,  is  by  much  the  moil  ufeful  of  all  the  metals, 
as  has  been  fufficiently  proved  under  the  article  Iron* 

Encycl.  and  under  Chemistry  in  this  Supplement.  The 
word  is  again  introduced  here,  becaufe  it  affords  us  an 
opportunity  of  laying  before  our  readers  fome  valuable 
observations  by  Chaptal  on  the  ufc  of  the  oxyds  of  iron 
in  dyeing  cotton. 

“  The  oxvd  of  iron  has  fuch  an  affinity  for  cotton 
thread,  that  if  the  latter  be  plunged  in  a  faturated  folu- 
tion  of  iron  in  any  acid  whatever,  it  immediately  affumes 
a  cliamoy  y  ellow  colour,  more  or  lef3  dark,  according 
to  the  llrength  of  the  liquors.  It  is  both  a  curious 
and  cafy  experiment,  that  when  cotton  is  made  to  pafs 
through  a  folution  of  the  fulphat  of  iron,  rendered  tur¬ 
bid  by  the  oxyd  which  remains  fufpended  in  the  liquor, 
it  will  be  fufficient  to  dip  the  cotton  in  the  bath  to 
catch  the  laH  particle  of  the  oxyd,  and  to  reflore  to  the 
liquor  the  trarfparency  it  has  loll.  The  folution,  then, 
which  before  had  a  yellowilh  appearance,  becomes  more 
or  lefs  green,  according  as  it  is  more  or  lefs  charged. 

u  The  colour  given  to  cotton  by  the  oxyd  of  iron  be¬ 
comes  darker,  merely  by  expofure  to  the  air  ;  and  this 
colour,  foft  and  agreeable  w’hen  taken  from  the  bath, 
becomes  harfh  and  ochry  by  the  progreffive  oxydation 
of  the  metal.  The  colour  of  the  oxyd  of  iron  is  very 
fait :  it  refills  not  only  the  air  and  w'ater,  but  alfo  al¬ 
kaline  lev?,  and  foap  gives  it  fplendour  without  fenfibly 
diminifhing  its  intenlity.  It  is  on  account  of  tlief’e 
properties  that  the  oxy’d  of  iron  lias  been  introduced  into 
the  art  of  dyeing,  and  been  made  a  colouring  principle 
of  the  utmofl  value. 

u  In  order  that  the  oxyd  of  iron  may  be  conveniently 
applied  to  the  cotton  thread,  it  is  nectffary  to  begin  by 
effecting  its  folution  ;  and,  in  this  cafe,  acids  are  enit 
ployed  as  the  molt  ufeful  folvents.  Dyers  almoll  every¬ 
where  make  a  myllery  of  the  acid  which  they  employ  * 
but  it  is  always  the  acetou?,  the  fulphuric,  the  nitric, 
or  the  muriatic.  Some  of  them  aferibe  great  differences 
to  the  folution  of  iron  by  the  one  or  the  other  acid  ; 
but,  in  general,  they  give  the  preference  to  the  ace¬ 
tous.  This  predile&ion  appears  to  be  founded  much 
lefs  on  the  difference  of  the  colours  that  may  be  com¬ 
municated  by  the  one  or  the  other  fait,  than  on  the 
different  degrees  of  corrolive  powrer  which  each  exercifes 
on  the  Huff.  That  of  the  fulphat  and  muriat  is  fo  great, 

that. 
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Iron,  that  If  the  fluff  be  not  wafhed  when  It  comes  from  the  red  of  madder,  and  produce  a  bright  violet. or  plum  co*  Iron, 
bath,  it  will  certainly  be  burnt  ;  whereas  folutions  by  lour,  the  ufe  of  which  is  as  extenfive  as  beneficial  in  v 
the  acetous,  or  any  other  vegetable  ?x:d,  are  not  at-  the  cotton  manufa&ory.  But  if  we  fhould  confine  our- 
tended  with  the  like  inconvenience.  felves  to  apply  thefe  two  colours  to  cotton,  without 

“  Iron  appears  to  be  at  the  fame  degree  of  oxyda-  having  employed  a  mordant  capable  of  fixing  the  latter, 
tion  in  the  different  acids,  fince  it  produces  the  fame  the  colour  would  not  only  remain  dull  and  difagieeable 
(bade  qf  colour  when  precipitated  ;  and  any  acid  folvent  by  the  impofiibility  of  brightening  it,  but  it  would  Hill 
may  be  employed  indifcriminately,  provided  the  nature  be  attended  with  the  great  inconvenience  of  not  refitl- 
of  the  fait,  and  the  degree  of  the  fatnration  of  the  acid,  ing  leys  We  muff  begin,  then,  by  preparing  the  cot- 
he  fufficiently  known  ;  for  the  fubfequcnt  operations  toiras  if  to  difpote  it  for  receiving  the  Adrianople  red; 
may  be  then  dirc&ed  according  to  this  knowledge,  and  and  when  it  has  been  brought  to  the  operation  of  gal- 
the  inconveniences  which  attend  the  ufe  of  fome  of  ling,  it  is  to  be  pafled  through  a  folution  of  iron,  more 
thefe  falts  may  be  prevented.  This,  without  doubt,  is  or  ltfs  changed,  according  to  the  nature  of  the  violet 
a  great  advantage  which  the  man  of  fcier.ce  enjoys  over  required  :  it  is  then  to  be  carefully  wafhed,  twice  mad- 
the  mere  workman,  who  is  incapable  of  varying  his  dered,  and  brightened  in  a  bath  of  foap. 
procefs  according  to  the  nature  and  (late  of  the  falts  When  a  leal  velvety  rich  violet  is  required,  it  is  not 
which  he  employs.  to  be  paffed  through  the  folution  of  iron  till  it  has  been 

“  1.  If  the  fulpliat  of  iron,  or  any  other  martial  fait,  previoufly  galled  ;  the  iron  is  then  precipitated  in  a 
be  diflolved  in  water,  and  cotton  be  dipped  in  the  li-  bluifh  oxvd,  which,  combined  with  the  red  of  madder, 
quid,  the  cotton  will  aflume  a  chamoy  colour,  more  or  gives  a  moll  brilliant  purple,  more  or  iefs  dark  accord- 
lefs  dark  according  as  the  folution  is  more  or  lefs  char-  ing  to  the  ftrength  of  the  galling  and  of  the  ferrugi- 
^ed.  The  affinity  of  the  cotton  to  the  iron  is  fo  great,  nous  folution.  it  is  very  difficult  to  obtain  an  equal 
that  it  attract*  the  metal,  and  takes  it  in  a  great  mea-  colour  by  this  procefs  ;  and  in  manufactories,  an  equal 
fure  from  the  acid  by  which  it  was  diflolved.  violet  is  confidered  as  a  mafler-piece  of  art.  It  is  ge- 

<•  2.  If  the  iron  of  a  pretty  ftrong  folution  be  preci-  nerally  believed,  that  it  is  only  by  welbdireCted  ma- 
pitated  by  an  alkaline  liquor  that  fhews  five  or  fix  de-  nipulations  that  it  is  poffible  to  refolve  this  problem,  of 
grees  (by  the  areometer  of  Baumc),  the  refult  will  be  fo  much  importance  in  dyeing.  But  I  am  convinced 
a  greenifh  blue  magma.  The  cotton  macerated  in  this  (fays  our  author),  that  the  great  caufe  of  the  inequali- 
precipitate  affinnes  at  full  an  unequal  tint  of  dirty  ty  in  this  dye  is,  that  the  iron  depofited  on  the  cotton 

'^reen  ;  but  mere  expofure  to  the  air  makes  it  in  a  little  receives  an  oxydation  merely  by  expofure  to  the  air, 

time  turn  yellow,  and  the  {hade  is  very  dark.  which  varies  in  different  parts  of  it.  The  threads  which 

“It  is  byfuch,  or  almofl  fimilar  pioceffes,  that  dyers  are  on  the  oulfide  of  the  hank  are  ftrongly  oxydated, 
communicate  what  is  called  among  workmen  an  ochre  while  thofe  in  the  infide,  removed  from  the  adtion  of 
or  rujl  colour .  But  thefe  colours  are  attended  with  fe-  the  air,  experience  110  change.  It  thence  follows,  that 
veral  inconveniences  to  the  artifl :  I.  Strong  fhades  the  infide  of  the  hank  prefents  a  weak  (hade,  while  the 
burn  or  injure  the  cloth  :  2.  This  colour  is  haifh,  dif-  exterior  part  exhibits  a  violet  almofl  black.  The  means 

agreeable  to  the  eye,  and  cannot  be  eafily  united  with  to  remedy  this  inconvenience  is,  to  wafh  the  cotton 

the  mild  colour?  furnifhed  by  vegetables.”  when  it  is  taken  from  the  folution  of  iron,  and  to  ex- 

To  avoid  thefe  inconveniences,  our  author  made  fc-  pofe  it  to  the  madder  moift.  The  colour  will  become 
veral  attempts,  which  led  him  to  the  following  pradlice:  more  equal  and  velvety.  The  folvents  of  iron  are  al- 
He  treads  the  cotton  cold  in  a  folution  of  the  fulphat  of  mofl  the  fame  for  this  colour  as  for  the  yellow  colout 
iron,  marking  three  degrees ;  he  wrings  it  carefully,  and  already  mentioned. 

immediately  plunges  it  in  a  ley  of  potafh  at  two  de-  The  following  obfervp.tion  may  ferve  to  guide  the  ar- 
grees,  upon  which  he  has  previoufly  poured  to  fatu-  tift  in  brightening  the  violet  on  his  cotton.  The  red 
ration  a  folution  of  the  fulphat  of  alumine :  the  colour  of  madder  and  the  oxyd  of  iron  depofited  on  the  fluff 
ia  then  brightened,  and  becomes  infinitely  more  deli-  determine  the  violet  colour.  This  colour  becomes  red 
cate,  foft,  and  agreeable.  The  fulphat  no  longer  at-  or  blue,  according  as  either  of  the  principles  predomi- 
tacks  the  tiffiie  of  the  fluff;  and  after  the  cotton  has  nates.  The  dyer  knows  by  experience  how  difficult  it 
been  left  in  the  bath  for  four  or  five  hours,  it  is  taken  is  to  obtain  a  combination  which  produces  the  tone  of 
out  to  be  wrung,  wafhen,  and  dried.  In  this  manner  colour  defiled,  efpecially  when  it  is  required  to  be  very 
we  may  obtain  every  fhade  that  can  be  wifhed,  by  gra-  full,  lively,  and  durable.  Thi3  object,  however,  may 
duating  the  flrength  of  the  folutions.  This  limple  pro-  be  obtained,  not  only  by  varying  the  proportions  of  the 
cefs,  the  theory  of  which  prefents  itfelf  to  the  mind  of  two  colouring  principles,  but  alfo  by  varying  the  pro- 
every  chemift,  has  the  advantage  of  furnifhing  a  colour  cefs  of  brightening.  The  only  point  is  to  be  acquaint- 
very  agreeable,  exceedingly  fixed,  and,  above  all,  ex-  ed  with  the  two  following  fadls  ;  that  the  foda  deftroys 
trernely  economical.  He  employs  it  with  great  advan*  the  iron,  while  the  foap,  by  ftrong  ebullition,  feizes  iri 
tage  in  dyeing  nankeens,  as  it  has  the  property  of  refill-  preference  the  red  of  the  madder.  Hence  it  is,  that  the 
i..g  leys.  It  becomes  brown,  however,  by  the  adlion  colour  may  be  inclined  to  red  or  blue,  according  as  you 
of  aftringent8.  brighten  with  one  or  the  other  of  thefe  mordants. 

M.  Chaptal  made  feveral  attempts  to  combine  this  Thus,  cotton  taken  from  the  madder  dye,  when  wafhed 
yellow  with  the  blue  of  indigo,  in  order  to  obtain  a  du-  and  boiled  in  the  brightening  liquor  with  y^ths  of 
ruble  green  ;  but  as  they  were  all  unfuccefsful,  he  infers  foap,  will  give  a  fuperb  violet ;  whereas  you  will  obtain 
that  there  is  not  a  fufficient  affinity  between  the  blue  of  only  a  plum  colour  in  treating  it  with  ioda. 
indigo  and  the  oxyds  of  iron.  He  found  that  thefe  The  oxyd  of  iron  precipitated  on  any  fluff  unites 
oxyds,  on  the  other  hand,  combine  very  eafily  with  the  alfo  very  advantageoufly  with  the  fawn  colour  furnifhed 
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Iron,  hy  aflrirt^ents ;  and  by  varying  tlic  ftrength  of  mor- 
Ju2n>  dants,  an  Infinity  of  ffiades  may  be  produced.  In  this 
^  cafe,  it  is  lefs  a  combination  or  folution  of  principles 
than  the  Ample  mixture  or  juxta-pofition  of  tlie  colour 
ing  bodies  on  the  ItufF.  By  means  of  a  boiling  heat, 
we  may  combine,  in  a  more  intimate  manner,  the  oxyd 
of  iron  with  the  aftringent  principle  ;  and  then  it  is 
brought  to  the  Hate  of  black  oxyd,  as  lias  been  ohferved 
by  Berthollet.  It  is  pofiible  alfo  to  embrown  thefe  co¬ 
lours,  and  to  give  them  a  variety  of  tints,  from  the 
bright  grey  to  the  deep  blatk,  by  merely  palling  the 
cottons  impregnated  with  the  aftringent  principle  thro’ 
a  lolution  of  iron.  The  oxyd  is  then  precipitated  itfelf 
by  the  principle  which  is  fixed  on  the  fluff. 

An  obfervation,  which  may  become  of  the  utmoft 
value  for  the  art  of  dyeing,  is,  that  the  mod  ufual  a- 
ftringent  vegetables  all  furnifh  a  yellow  colour,  which 
has  not  much  brilliancy,  but  which  has  fufficient  fixity 
to  be  employed  with  advantage.  This  yeilbw  colour 
is  brightened  in  the  feries  of  vegetables,  in  proportion 
as  the  aftringent  principle  is  diminifhed,  and  the  vivaci- 
tv  of  the  colour  is  augmented  in  the  fame  proportion. 
It  is  difficult,  then,  to  obtain  yellow  colours  which  are 
at  the  fame  time  durable  and  brilliant.  Thefe  two  va¬ 
luable  qualities  are  to  each  other  in  an  inverfe  ratio  ; 
but  it  is  poffible  to  unite  the  colouring  principles  in 
fuch  a  manner  as  to  combine  fplendour  with  fixity. 
Green  oak  bark  unites  perfectly  with  yellow  weed,  and 
fumach  with  green  citron.  It  is  by  this  mixture  that 
we  may  be  able  to  combine  with  the  oxyd  of  iron  ve¬ 
getable  colours,  the  fplendour  of  which  is  equal  to  their 
durability. 

Our  author  concludes  his  obfervations  with  caution¬ 
ing  the  dyer  againft  fubftituting  fumach  and  the  bark 
of  the  alder  tree  or  oak  for  gall  when  dyeing  cotton 
red.  “  I  can  fafely  affeit  (fays  he),  that  it  is  impof- 
fthle  to  employ  thefe  as  fnbftitutes,  in  whatever  dofes 
they  may  be  ufed.  The  colour  is  always  much  paler, 
poorer,  and  lefs  fixed.  I  know  that  the  cafe  is  not  the 
fame  in  regard  to  dyeing  wool  and  filk,  in  which  it 
may  be  employed  with  fuccefs  ;  and  in  giving  an  ac¬ 
count  of  this  difference,  1  think  the  caufe  of  it  may  be 
found  in  the  nature  of  the  gall-nuts.  I.  The  acid  which 
they  exclufively  contain,  as  Berthollet  has  proved,  faci¬ 
litates  the  decompofition  of  the  foap  with  which  the 
cottons  have  been  impregnated,  and  the  oil  then  remains 
fixed  in  their  tiffue,  and  in  a  greater  quantity,  as  well 
as  in  a  more  intimate  combination.  2.  The  gall-nuts, 
which  owe  their  development  to  animal  bodies,  retain  a 
charadler  of  animalifation,  which  they  tranfmit  to  the 
vegetable  fluff,  and  by  thefe  means  augment  its  affini¬ 
ties  with  the  colouring  principle  of  the  madder  ;  for  it 
is  well  known  of  what  utility  animal  fuhftances  are  to 
facilitate  this  combination.  This  animalifation  becomes 
ufclefs  in  operating  upon  woollen  or  filk.” 

JUAN  de  Fuca,  a  celebrated  ftrait  on  the  north- 
weft  coafl  of  America,  was  furveyed  by  Captain  Van¬ 
couver  in  the  Difcovery  fioop  of  war,  with  a  view  to 
afeertain  whether  it  leads  to  any  communication  be¬ 
tween  the  North  Pacific  and  the  North  Atlantic  O- 
ceans.  As  they  advanced  within  the  opening  of  the 
ftrait,  their  progrefs  was  greatly  retarded  by  the  num¬ 
ber  of  inlets  into  which  the  entrance  branched  in  every 
dire&ion  ;  and  mofl  of  thefe  were  examined  by  the 
boats,  which  were  frequently  abfent  from  the  Ihips  on 
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this  fervice  for  feveral  days  together.  In  the  midfl  of  Jw*n. 

their  labours,  they  were  furprifed  by  the  fight  of  two  - ■ 

Spanifh  veffels  of  war,  employed,  like  themfelves,  in 
furveying  this  inlet,  the  examination  of  which  had  been 
begun  hy  them  in  the  preceding  year.  Meafures  of  mu¬ 
tual  afiftance  were  concerted  between  the  captains  of 
the  two  nations  for  the  profecution  of  the  furvey,  in 
which  each  agreed  to  communicate  to  the  other  their  dif- 
coveries.  Not  one  of  the  many  arms  of  the  inlet,  nor  of 
the  channels  which  they  explored  in  this  broken  part 
of  the  coaft,  was  found  to  extend  more  than  ioo  miles 
to  the  eaftward  of  the  entrance  into  the  ftrait.  After 
having  furveyed  the  fonthern  coaft,  on  which  fide  a  ter¬ 
mination  was  difcove’*ed  to  every  opening,  by  follow¬ 
ing  the  continued  line  of  the  ffiore,  they  were  led  to 
the  northward,  and  afterward  towards  the  north-weft, 
till  they  came  into  the  open  fea  through  a  different 
channel  from  the  ftrait  of  Juan  de  Fuca,  by  which  they 
had  commenced  this  inland  navigation. 

Thus  it  appeared,  that  the  land  forming  the  north' 
fide  of  that  ftrait  is  part  of  an  ifiand,  or  of  an  archipe¬ 
lago,  extending  nearly  ioo  leagues  in  length  from  3. 

E.  to  N.  W.  ;  and  on  the  fide  of  this  land  moll  diftant 
from  the  continent  is  litiuted  Nootka  Sound.  The 
moft  peculiar  circumftancc  of  this  navigation  is  the  ex¬ 
treme  depth  of  water,  when  contrafted  with  the  nar-ow- 
nefs  of  the  channels.  The  veffels  were  fom  .times  drift¬ 
ed  about  by  the  currents  during  the  whole  of  a  irght, 
clofe  to  the  rock?,  without  knowing  how  to  help  tliem- 
felves,  on  account  of  the  darknefs,  and  the  depth  being 
much  too  great  to  afford  them  anchorage. 

In  the  courfe  of  this  furvey,  the  voyagers  had  fre¬ 
quent  communications  with  the  natives,  whom  they  met 
fometimes  in  canoes  and  fometiines  at  their  village  In 
their  tranffi&ions  with  Europeans,  they  are  deferibed 
as  “  well  verfed  in  the  principles  of  trade,  winch  they 
carried  on  in  a  very  fair  and  honourable  manner.”  in 
other  refpe&s  they  were  lefs  honeft.  At  one  village 
200  fea  otter  (kins  were  purchafed  of  them  by  the  crtw3 
of  the  veffels  in  the  courfe  of  a  day  ;  and  they  had 
many  more  to  fell  in  the  fame  place,  as  alfo  Heins  of 
bears,  deer,  and  other  animals.  One  party  of  Indians 
whom  they  met  had  the  fkin  of  a  young  lionefs  ;  and 
thefe  fpoke  a  language  different  from  that  ufed  in 
Nootka  Sound.  Vtnifon  was  fometimes  brought  fof 
fale  ;  and  a  piece  of  copper,  not  more  than  a  foot  fquare, 
purchafed  one  whole  deer  and  part  of  another.  Among 
other  articles  of  traffic,  two  children,  fix  or  feven  years 
of  age,  were  offered  for  tale.  The  commodities  moil 
prized  by  the  natives  were  fire-arms,  copper,  and  great 
coats.  Beads  and  trinkets  they  would  only  receive  as 
prefents,  and  not  as  articles  of  exchange.  Many  cf 
them  were  poffeffed  of  fire-arms.  In  one  part  it  is  re¬ 
lated,  that  after  a  chief  had  received  fome  prefents,  “  he, 
with  moft  of  his  companions,  returned  to  the  ffiore  ; 
and,  on  landing,  fired  feveral  mn fleets,  to  ffiew,  in  all 
probability,  with  what  dexterity  they  could  ufe  thefe 
weapons,  to  which  they  feemed  as  familiarized  as  if  they 
had  been  accuftomed  to  fire-arms  from  their  earliefl  in¬ 
fancy.” 

The  dreffes  of  thefe  people,  befides  fkins,  are  a  kind 
of  woollen  garments  ;  the  materials  compofing  which 
arc  explained  in  the  following  extraft  ; 

“  The  dogs  belonging  to  this  tribe  of  Indians  were 
numerous,  and  much  refembled  thofe  of  Pomerania, 

F  though, 
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Juan,  though,  in  general,  fomewhat  larger.  I  hey  were  all 

— v -  jhorn  as  clofe  to  the  (kin  as  (beep  are  in  England  ;  and 

fo  compaft  were  their  fleeces,  that  large  portions  could 
be  lifted  up  by  a  corner  without  caufing  any  reparation. 
They  were  compofed  of  a  mixture  of  a  coarfe  kind  of 
wool,  with  very  fine  longhair,  capable  of  being  fpun  into 
yarn.  This  gave  Captain  Vancouver  reafon  to  believe, 
that  their  woollen  clothing  might  in  part  be  compofed  of 
this  material  mixed  with  a  finer  kind  of  wool  from  fome 
other  animal,  as  their  garments  weie  all  too  fine  to  be 
manufactured  from  the  coarfe  coating  of  the  dog  alone. 

Of  other  animals  alive,  deer  only  were  feen  in  any 
abundance  by  our  people. 

The  number  of  inhabitants  computed  to  be  in  the 
larged  of  the  villages  or  towns  that  were  difeovered, 
did  not  exceed  600.  Captain  Vancouver  conje&ured 
the  fmalhpox  to  be  a  difeafe  common  and  very  fatal 
among  them.  Many  were  much  marked  ;  and  mod  of 
thefe  had  lod  their  right  eye.  Their  method  of  dif- 
pofing  of  their  dead  is  very  fiugular. . 

“  Bafkets  were  found  fufpended  on  high  trees,  each  con¬ 
taining  the  fkeleton  of  a  young  child  ;  in  fome  of  which 
were  alfo  finall  fquare  boxes  filled  with  a  kind  of  white 
pade,  refembling  (fays  our  author)  fuch  as  I  had  feen  the 
natives  eat,  fuppofed  to  be  made  of  the  faranne  root  ; 
fome  of  thefe  boxes  were  quite  full,  others  were  nearly 
empty,  eaten  probably  by  the  mice,  fquirrels,  or  birds. 
On  the  next  low  point  fouth  of  our  encampment,  where 
the  gunners  were  airing  the  powder,  they  met  with  fe- 
veral  holes  in  which  human  bodies  were  interred,  flight- 
Iy  covered  over,  and  in  different  dates  of  decay,  fome 
appearing  to  have  been  very  recently  depofited.  About 
half  a  mile  to  the  northward  of  our  tents,  where  the 
land  is  nearly  level  with  high  water  mark,  a  few  paces 
within  the  fkirting  of  the  wood,  a  canoe  was  found  fuf- 
pendcd  between  two  trees,  in  which  were  three  human 
fkeletons. 

“  On  each  point  of  the  harbour,  which,  in  honour 
of  a  particular  friend,  I  called  Penn’s  Cove,  was  a  defer  t- 
td  village  ;  in  one  of  which  were  found  fevcral  fepuh 
chres,  formed  exa&ly  like  a  centry  box.  Some  of  them 
were  open,  and  contained  the  fkeletons  of  many  young 
children  tied  up  in  bafkets  :  the  fmaller  bones  of  adults 
were  likewife  noticed,  but  not  one  of  the  limb  bones 
could  here  be  found  ;  which  gave  rife  to  an  opinion, 
that  thefe,  by  the  living  inhabitants  of  the  neighbour¬ 
hood,  were  appropriated  to  ufeful  purpofes ;  fuch  as 
pointing  their  arrow’s,  fpears,  or  other  weapons.” 

However  honourably  thefe  people  have  been  repre¬ 
sented  in  their  condudl  as  traders,  it  appeared  on  feve- 
ral  occnfions  that  it  was  unfafe  to  depend  on  their  good¬ 
will  alone  :  r.r.d  fome  inftances  occurred,  of  their  ma¬ 
king  every  preoaration  for  an  attack,  from  which  they 
deli  fled  only  on  being  doubtful  of  the  event ;  yet  im¬ 
mediately  on  reliuqui thing  their  purpofe,  they  would 
come  with  the  greatefl  confidence  to  trade,  appearing 
perfe&ly  regardkfs  of  what  had  before  been  in  agita¬ 
tion.  The  boats,  as  already  noticed,  were  frequently 
at  a  great  diftanee  from  the  fhips ;  and  on  fuch  occa- 
fions,  when  large  parties  of  Indians  have  firll  feen  them, 
they  generally  held  long  conferences  among  themfelves 
before  they  app-oaehed  the  boats  ;  probably  for  the 
purpofe  of  determining  the  mode  of  conduct  which 
they  judged  it  moll  prudent  to  obferve.  Captain  Van- 
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couver  places  the  entrance  of  the  flrait  of  Juan  de  F u*  Juggler*.  ^ 
ca  in  4-80  20'  N.  Lat.  and  124°  W.  Long.  4  v  " 

JUGGLERS  are  a  kind  of  people  wliofe  profeffion 
has  not  been  often  deemed  cither  refpe&able  or  ufeful. 

Profeffor  Beckmann,  however,  has  undertaken  their  de¬ 
fence  ;  and  in  a  long  and  learned  chapter  in  the  third 
volume  of  his  Hijiory  of  Inventions ,  pleads  the  caufe  of 
the  praCtifcrs  of  legerdemain ;  rope-dancers ;  perfous 
who  place  their  bodies  in  pofitions  apparently  danger¬ 
ous  ;  and  of  thofe  who  exhibit  feats  of  uncommon 
firengtli.  All  thefe  men  he  clafTes  under  the  general 
denomination  of  Jugglers !  and  taking  it  for  granted 
(furely  upon  no  good  grounds)  that  every  ufeful  em¬ 
ployment  is  full,  he  contends,  that  there  would  not  be 
room  on  the  earth  for  all  its  prefent  inhabitants  did  not 
fome  of  them  pra&ife  the  arts  of  Juggling . 

“  Thefe  arts  (fays  he)  are  indeed  not  unprofitable, 
for  they  afford  a  comfortable  fubfiftence  to  thofe  wdia 
pra&ife  them  ;  but  their  gain  is  acquired  by  too  little 
labour  to  be  hoarded  up  ;  and,  in  general,  thefe  roving 
people  fpend  on  the  fpot  the  fruits  of  their  ingenuity  ; 
which  is  an  additional  reafon  why  their  flay  in  a  place 
fhould  be  encouraged.  But  farther,  it  often  happens, 
that  what  ignorant  perfons  firft  employ, merely  as  a  fliow, 
for  amufement  or  deception,  is  afterwards  ennobled  by 
being  applied  to  a  more  important  purpofe.  The  ma¬ 
chine  with  which  a  Savoyard,  by  means  of  fhadows, 
amufed  children  and  the  populace,  was  by  Libcrkulm 
converted  into  a  folar  microfcope  ;  and,  to  give  one  ex¬ 
ample  more,  the  art  of  making  ice  in  fumincr,  or  in  a 
heated  oven,  enables  guefls,  much  to  the  credit  of  their 
hoftefs,  to  cool  the  molt  expenfive  difhes.  The  Indian 
difeovers  precious  ftones,  and  the  European,  by  polish¬ 
ing,  gives  them  a  luflre. 

“  But,  if  the  arts  of  juggling  ferved  no  other  end 
than  to  am  life  the  noil  ignorant  of  our  citizens,  it  is 
proper  that  they  fhould  be  encouraged  for  the  fake  c  f 
thofe  who  cannot  enjov  the  more  expenfive  deceptions 
of  an  opera.  They  anfvver  other  purpofes,  however, 
than  that  of  merely  amufing  :  they  convey  inflru&ion 
in  the  moil  acceptable  manner,  and  ferve  as  ail  agreeable 
antidote  to  fuperilition,  and  to  that  popular  belief  in 
miracles,  cxorcifm,  conjuration,  forcery,  and  witchcraft, 
from  which  our  anceftors  fuffeied  fo  feverelv.” 

Surely  this  reafoning,  as  well  as  the  caufe  in  which 
it  is  brought  forward,  is  unworthy  of  the  learning  of 
Beckmann.  It  is  indeed  true,  that  jugglers  fpend  their 
money  freely,  and  that  their  arts  afford  them  the  means 
of  ftibfifience ;  but  it  is  very  feldom,  as  our  author  mull 
know,  that  they  fubfift  either  comfortably  or  innocently. 

Is  it  innocent  to  entice  the  ignorant  and  labouring  poor, 
by  ufelefs  deceptions,  to  pait  with  their  hard-earned 
pittance  to  idle  vagabonds  ?  or  is  the  life  of  thofe  vaga¬ 
bonds  comfortable,  when  it  is  paffed  amid  fcencs  of  the 
mofl  grovelling  diffipation  ?  Jugglers  fpend  indeed  their 
money,  for  the  mofl  part,  on  the  fpot  where  it  is  gain¬ 
ed;  but  they  fpend  it  in  drunkennefs,  and  other  feducing 
vices,  which  corrupt  their  own  morals  and  the  morals  of 
all  with  whom  they  affociate  ;  and  therefore  their  flay 
in  a  place  fhould  certainly  not  be  encouraged.  Could 
it  be  proved  that  the  folar  microfcope  would  never  have 
been  invented,  had  not  a  Savoyard  juggler  contrived  a 
fimilar  machine  to  amufe  children  and  the  rabble,  fome 
ftrefs  rr.i(Tht  be  hid  on  the  fervice  which  fuch  wretches 

have 
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have  rendered  to  fcience :  but  where  is  the  man  that 
will  fuppofe  the  philofophy  of  Bacon  and  Newton  to 
rell  upon  the  arts  of  juggling  ?  or  who  confiders  the  re¬ 
finements  of  fcience  as  of  e  qual  value  with  the  morals 
of  the  people  ?  There  is,  at  the  moment  in  which  this 
article  is  drawing  up,  a  fellow  exhibiting,  before  the 
windows  of  the  writer’s  chamber,  the  moll  indecent 
fcenes  by  means  of  puppets,  and  keeping  the  mob  in  a 
conllant  roar.  Is  he  innocently  employed  ?  or  will  any 
good  man  fay  that  there  is  not  room  for  him  in  the  ar¬ 
mies  which  on  the  Continent  are  fighting  in  the  caule 
of  God  and  humanity  ? 

Our  author  endeavours  to  (Irengthen  his  reafoning 
by  proving,  which  he  does  very  completely,  the  anti¬ 
quity  of  juggling.  u  The  deception  (fays  he)  of 
breathing  out  flames,  which  at  prefent  excites,  in  a  par¬ 
ticular  manner,  the  aitonilhment  of  the  ignorant,  is  very 
ancient.  When  the  Haves  in  Sicily,  about  a  century 
and  a  half  before  our  sera,  made  a  formidable  infurrec- 
tion,  and  avenged  themfelves  in  a  cruel  manner  for  the 
feverities  which  they  had  fullered,  there  was  amonglt 
them  a  Syrian  named  Eunus,  a  man  of  great  craft  and 
courage,  who,  having  palled  through  many  fcenes  of 
life,  had  become  acquainted  with  a  variety  of  arts.  He 
pretended  to  have  immediate  communication  with  the 
gods ;  was  the  oracle  and  leader  of  his  fellow'  Haves  ; 
and,  as  is  ufual  on  fuch  occafions,  confirmed  his  divine 
million  by  miracles.  When,  heated  by  enthufiafm,  he 
was  defirous  of  infpiring  his  followers  with  courage,  he 
breathed  flames  or  fparks  among  them  from  his  mouth 
while  he  was  addreffing  them.  We  are  told  by  hillo* 
rians,  that  for  this  purpofe  he  pierced  a  nut-fhell  at  both 
ends,  and,  having  filled  it  with  fome  burning  fubftance, 
put  it  into  his  mouth  and  breathed  through  it. 

“  This  deception,  at  prefent,  is  performed  much  bet¬ 
ter.  The  juggler  rolls  together  fome  flax  or  hemp,  fo 
as  to  form  a  ball  about  the  fize  of  a  walnut ;  fets  it  on 
fire  ;  and  fullers  it  to  burn  till  it  is  nearly  confumed  ; 
he  then  rolls  round  it,  while  burning,  fome  more  flax  ; 
and  by  thefe  means  the  fire  may  be  retained  in  it  for  a 
lor.g  time.  When  he  wilhes  to  exhibit,  he  Hips  the 
ball  unperceived  into  his  mouth  and  breathes  through 
it ;  which  again  revives  the  fire,  fo  that  a  number  of 
weak  fparks  proceed  from  it ;  and  the  performer  fullains 
ro  hurt,  provided  he  infpire  the  air  not  through  the 
mouth  but  the  nottrils. 

“  For  deceptions  with  fire  the  ancients  employed  alfo 
naphtha,  a  liquid  mineral  oil,  which  kindles  when  it 
only  approaches  a  Hame.  (See  Naphtha,  EncycL) 
Galen  informs  us,  that  a  perion  excited  great  aftonifh- 
ment  by  extinguifhing  a  candle  and  again  lighting  it, 
without  any  other  procefs  than  holding  it  immediately 
againtt  a  wall  or  a  Hone.  The  whole  fecret  of  this  con- 
filled  in  having  previoufiy  rubbed  over  the  wall  or  Hone 
with  fulphur.  But  as  the  author,  a  few  lines  before, 
fpcaks  of  a  mixture  of  fulphur  and  naphtha,  we  have 
reafon  to  think  that  he  alludes  to  the  fame  here.  Plu¬ 
tarch  relates  how  Alexander  the  Great  was  afionilhed 
and  delighted  with  the  fecret  efledls  of  naphtha,  which 
were  exhibited  to  him  at  Ecbatana.  The  fame  author, 
as  well  as  Pliny,  Galen,  and  others,  has  already  remark¬ 
ed,  that  the  fubflance  with  which  Medc3  deflroyed 


Creufa,  the  daughter  of  Crcon,  was  nothing  elfe  than  Juggle* 
this  fine  oil.  She  fent  to  the  unfortunate  princefs  u  iun^‘ 
drefs  hefmeared  with  it,  which  hurll  into  flames  as  foon  v 
as  Are  approached  the  fire  of  the  altar.  The  blood  of 
Neflus,  in  which  the  drefs  of  Hercules,  which  took  fiie 
likewife,  had  been  dipped,  was  undoubtedly  naphtha 
alfo  ;  and  this  oil  mull  have  been  always  employed  when 
offerings  caught  fire  in  an  imperceptible  manner. 

“  In  modern  times,  perfons  who  could  walk  over 
burning  coals  or  red-hot  iron,  or  who  could  hold  red- 
hot  iron  in  their  hands,  have  often  excited  wonder. 

But  laying  afide  the  deception  fometimes  pra&ifed  on 
the  fpt&ators,  the  whole  of  this  fecret  confilis  in  ren¬ 
dering  the  fkin  of  the  foies  of  the  feet  and  hands  fo 
callous  and  infer.fiblc,  that  the  nerves  under  them  are 
fecured  from  all  hurt,  in  the  fame  manner  as  by  {hoes 
and  gloves.  Such  callolity  will  be  produced  if  the  fkin 
is  continually  compreffed,  fmged,  pricked,  or  injured  in 
any  other  manner.  Thus  do  the  fingers  of  the  induf- 
trious  fempllrefs  become  homy  hy  being  frequently- 
pricked  ;  and  the  cafe  is  the  fame  with  the  hands  of  fire¬ 
workers,  and  the  feet  of  thofe  who  walk  bare  footed 
over  fcorching  fand. 

“  In  the  month  of  Septembei  1765,  when  I  vifited 
(fays  our  author)  the  copper-works  at  Aweftad,  one  of 
the  workmen,  for  a  little  drink  money,  took  fome  of 
the  nuked  copper  in  his  hand,  and  after  {hewing  it  to 
us,  threw  it  againtt  a  wall.  He  then  fqueezed  the  fin¬ 
gers  of  hi3  horny  hand  clofe  to  each  other;  put  it  a  few 
minutes  under  his  arm-pit,  to  make  it  iweat,  as  he  faid ; 
and,  taking  it  again  out,  drew  it  over  a  ladle  filled  with 
melted  copper,  fome  of  which  he  fkimmed  off,  and  mo¬ 
ved  his  hand  backwards  and  forwards,  very  quickly,  by¬ 
way  of  oflentation.  While  I  was  viewing  this  perfor¬ 
mance,  I  remarked  a  finell  like  that  of  linged  horn  or 
leather,  though  his  hand  was  not  burnt.  It  is  highly  pro¬ 
bable,  that  people  who  hold  in  their  hands  red  hot  iron, 
or  who  walk  upon  it,  as  I  faw  done  at  Amftcrdaro,  but 
at  a  dillance,  make  their  Hein  callous  before,  in  the  like 
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manner.  This  maybe  accomplifhed  by  frequently  moiflen- 
ing  it  with  fpirit  of  vitriol ;  according  to  fome  the  juice 
of  certain  plants  will  produce  the  fame  effedl ;  and  we 
are  affured  by  others,  that  the  fkin  muff  be  very  fre¬ 
quently  rubbed,  for  a  long  time,  with  oil,  by  which 
means,  indeed,  leather  alfo  will  become  horny*.”  #  Hatter , 

Our  author  then  proves,  in  a  very  learned  manner,  Kiementa 
that  all  thefe  tricks  were  of  high  antiquity  ;  that  the 
Hirpi,  who  lived  near  Rome,  jumped  through  burning 
coals;  that  women  were  accuftomed  to  walk  ovei  burning 
coals  at  Caffabala  in  Cappadocia,  near  the  temple  dedi¬ 
cated  to  Diana ;  that  the  exhibition  of  balls  and  cups 
(fee  Leg frde main,  EncycL)  is  often  mentioned  in  the 
works  of  the  ancients ;  that  in  the  third  century,  one 
Firmus  or  Firmius,  who  endeavoured  to  make  himfelf 
emperor  in  Egypt,  fuffered  a  fmith  to  forge  iron  on  an 
anvil  placed  011  his  break  ;  that  rope-dancers  with  ba-' 
lancing  poles  are  mentioned  by  Petronius  and  others  ; 
and  tljat  the  various  feats  of  horfemanfhip  exhibited  in 
our  circufes  puffed,  in  the  thiiteenth  century,  from  Egypt 
to  the  Byzantine  court,  and  thence  over  all  Europe. 

JUNGLE,  in  Bengal,  watte  land,  or  land  covered 
with  wood  and  bi ambles. 
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KAARTA,  a  kingdom  in  Africa,  through  which 
Mr  Park  patted  in  his  route  from  the  Gambia  to 
the  Niger.  Pie  defcribes  the  country  as  confiding  either 
of  fandy  plains  or  rocky  hills  ;  but,  from  his  account,  the 
level  part  feems  to  be  the  moft  extenfive.  I  he  natives 
.  are  negroes,  of  whom  many,  though  converted  to  the 
Mahomedan  faith,  or  rather  to  the  ceremonial  part  of 
the  Mahomedan  religion,  retain  all  their  ancient  fuper- 
ftitions,  and  even  drink  ftrong  liquors.  They  are  called 
Joliers  or  jowers,  and  in  Kaarta  form  a  very  numerous 
and  powerful  tribe.  One  of  thefe  men  undeitook  to 
condud  our  author  to  Kemmoo,  the  capital  of  the  king¬ 
dom,  and  alarmed  him  not  a  little  by  his  fuperftitious 
ceremonies. 

“  We  had  no  foor.er  (fays  Mr  Park)  got  into  a  dark 
and  lonely  part  of  the  firft  wood,  than  he  made  a  fign 
for  us  to  ftop,  and  taking  hold  of  a  hollow  piece  of 
bamboo,  that  hung  as  an  amulet  round  his  neck,  whiffled 
very  loud,  three  times.  I  confefs  I  was  fomewhat 
ftartled,  thinking  it  was  a  fignal  for  fome  of  his  compa¬ 
nions  to  come  and  attack  us ;  but  he  affured  me  that  it 
was  done  merely  with  a  view  to  afcertain  what  fuccefs 
we  were  likely  to  meet  with  on  our  prefent  journey. 
He  then  difmounted,  laid  his  fpear  acrofs  the  road,  and 
having  faid  a  number  of  ffiort  prayers,  concluded  with 
three  loud  whittles ;  after  which  he  liftened  for  fome 
time,  as  if  in  expedation  of  an  anfwer,  and  receiving 
none,  told  us  we  might  proceed  without  fear,  for  there 
was  no  danger.” 

White  men  were  ftrangers  in  the  kingdom  of  Kaarta; 
and  the  appearance  of  our  author  had  on  fome  of  the 
natives  the  tffed  which  ignorant  people,  in  this  coun¬ 
try,  attribute  to  ghofts.  “  I  had  wandered  (fays  he) 
a  little  from  my  people,  and  being  uncertain  whether 
they  were  before  or  behind  me,  I  haftened  to  a  riling 
around  to  look  about  me.  As  I  was  proceeding  to- 
wards  this  eminence,  two  negro  hoifemen,  armed  with 
mu  fleets,  came  galloping  from  among  the  bufhes  :  on 
feeing  them  I  made  a  full  ftop  ;  the  horfemen  did  the 
fame,  and  all  three  of  us  feemed  equally  furprifed  and 
confounded  at  this  interview.  As  I  approached  them 
their  fears  increafed,  and  one  of  them,  alter  catting  up¬ 
on  me  a  look  of  horror,  rode  off  at  full  fpeed  ;  the 
other,  io  a  panic  of  fear,  put  his  hand  over  his  eyes, 
and  continued  muttering  prayers  until  his  horfe,  feem- 
ingly  without  the  rider’s  knowledge,  conveyed  him 
(lowly  after  his  companion.  About  a  mile  to  the  weft- 
ward.  they  fell  in  with  my  attendants,  to  whom  they 
t elated  a  frightful  ftory :  it  feems  their  fears  had  dreffed 
me  in  the  flowing  robes  of  a  tremendous  fpirit;  and  one 
of  them  affirmed,  that  when  I  made  my  appearance,  a 
cold  blatt  of  wind  came  pouring  down  upon  him  from 
the  fky  like  fo  much  cold  w  ater.” 

A  t  Kemmoo  our  traveller  was  gracioufly  received  by 
the  king;  who  honeftly  told  him,  however,  that  he  could 
not  proteft  him,  being  then  engaged  in  war  with  the 
king  of  Bambarra  (fee  Sfgo  in  this  Supplement );  but 
he  gave  him  a  guard  to  Jarra,  the  frontier  town  of 
the  neighbouring  kingdom  of  Ludamar.  The  origin 
and  iffue  of  this  war  between  Kaarta  and  Bambarra,  of 
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which  Mr  Park  gives  a  full  account,  fhews  the  folly  of  Kabobi* 
attempting  to  liberate  the  negroes  from  flavery  till  civi-  quas* 
lization  and  Chriftianity  be  introduced  into  Africa.  »  1 J 
Major  Rennel  places  Kemmoo,  the  capital  of  Kaarta,  in 
140  15'  N.  Lat.  and  70  20'  W.  Lon. 

KABOBIQUAS,  a  nation  in  fouth  Africa,  who 
had  never  feen  a  white  man  till  1785,  that  they  were 
vifited  by  M.  Vaillant.  Intimation  had  been  given  of 
his  approach  by  fome  of  the  tribes  through  whofe 
country  he  had  previonfly  patted  ;  and  every  thing  that 
had  been  faid  of  his  colour,  his  fufees,  and  his  equipage, 
bore  the  charader  of  the  moft  enthufiaftic  exaggeration. 

The  curiofity  of  the  people  was  wound  up  to  the  high- 
eft  pitch  ;  and  as  foon  as  they  faw  his  company  at  a  di- 
ftance,  the  whole  horde  quitted  the  kraal,  and  ran  with 
eagernefs  to  meet  him.  Not  being  able  to  believe  their 
eyes  in  regard  to  what  they  faw,  they  endeavoured  to 
obtain  more  fatisfadion  by  touching  him.  They  felt 
his  hair,  hands,  and  almoft  every  part  of  his  body.  His 
beard,  above  all,  aftoniftied  them  to  an  inconceivable 
degree.  More  than  thirty  perfons  came  in  fucceffion, 
and  half  unbuttoned  his  clothes.  They  all  imagined 
him  to  be  a  hairy  animal ;  and  fuppofed,  without  doubt, 
that  his  body  was  covered  with  hair  as  long  as  that  on  his 
chin  ;  but  finding  this  not  to  be  the  cafe,  they  were  afto-, 
nittied,  and  confetted,  with  the  opennefs*  of  fav3ges,  that; 
they  had  never  feen  the  like  in  any  man  of  their  coun¬ 
try.  The  little  children,  terrified  at  his  appearance, 
hid  themfelves  behind  their  mothers.  When  he  au 
tempted  to  lay  hold  of  any  of  them,  in  order  to  carefs 
them,  they  fent  forth  loud  cries,  as  a  child  would  do  in 
-Europe  who  Ihould  fee  a  negro  for  the  firft  time. 

The  grown  up  people,  however,  were  foon  reconciled 
to  his  appearance,  and  even  the  children  were  bribed  by 
fmall  bits  of  fugar  caudy.  The  chief  of  the  horde  ihowed 
him  every  mark  of  attachment.  Pie  was  a  man  advanced 
in  life,  and  of  a  majeftic  figure.  Pie  wore  a  long  mantle, 
which  hung  from  his  fhoulders  to  the  ground,  and  which, 
formed  of  four  jackal  (kins  joined  together,  was  border¬ 
ed  at  the  fides  with  that  of  a  hyaena.  His  left  hand 
wanted  two  joints  of  the  little  finger,  which,  he  faid, 
were  amputated  in  his  infancy  to  cure  him  of  a  ievere 
illnefs. 

This  cuftom  of  favages,  who,  to  relieve  a  man  from 
pain,  add  new  futterings  to  his  evils*,  affords  a  vaft  field 
for  refle&ion.  Mr  Paterfon,  another  African  tra¬ 
veller,  tells  us,  that  he  obferved  inftances  of  the  fame 
praCtice  among  a  horde  at  the  mouth  of  Orange-river  ; 
which  is  not  improbable.  However  abfurd  a  cuftom 
may  be,  favage  tribes,  when  they  are  neighbours,  may 
borrow  it  from  each  other ;  but  that  it  Ihould  be  common 
among  the  iflandtrs  of  the  South  Sea,  who,  fince  their 
country  was  hrft  inhabited,  had  never  feen  ftrangers  be¬ 
fore  Cook  and  Bougainville,  is  truly  aftonifhing.  Our 
author  was  very  defirous  of  interrogating  minutely  the 
people  of  the  horde  on  this  lubjeCt.  He  wilhed  alfo  to 
propofe  fome  quettions  to  them  refpeding  other  cuftoms 
which  appeared  Angular;  but  difficulties  increafed  the 
more  he  advanced  into  the  country.  'Hie  Kabobiqnas 
fpoke  a  particular  language  ;  and  this  dialed,  though 
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KahoM-  accompanied  with  the  clapping  noife  of  the  Hottentots, 
quas  was  underftood  only  by  the  Koraquas,  who,  on  account 
of  their  vicinity,  kept  up  fome  intercourfe  with  them. 
The  cafe  was  the  fame  with  the  language  of  the  Kora¬ 
quas,  in  regard  to  their  neighbours  the  Nimiquas  ;  and 
nothing  reached  our  author’s  ear  till  it  had  pafltd 
through  four  different  mouths.  The  confequence  was, 
that  when  he  afked  any  thing,  the  anfwer  had  frequent¬ 
ly  no  relation  to  the  queftion  ;  and  for  this  inconve- 
niency  no  remedy  could  be  found. 

The  fame  defire  for  trinkets  to  ornament  their  drefs 
prevailed  among  the  Kabobiquas  as  amoug  the  other 
hordes  which  Vaillant  had  vifited  ;  and  in  one  day  he  pur- 
chafed  twenty  oxen  for  things  of  that  kind  of  no  value. 
The  chief,  however,  had  fet  his  affections  on  a  razor;  and 
juft  when  our  author  and  he  were  treating  about  it,  a 
fhot  was  fired  near  them,  which  was  inftantly  followed  by 
the  moft  frightful  cries.  44  Rnfhing  inftantly  from  my 
tent  (fays  M.  Vaillant)  to  enquire  what  was  the  caufe  of 
this  noife,  I  faw  a  Kabobiqua  flying  as  faft  as  he  could 
from  one  of  my  hunters,  while,  at  the  diftance  of  a 
hundred  paces  farther,  three  men  were  making  the  moft 
lamentable  clamour,  and  near  them  was  a  young  girl 
lying  on  the  ground.  I  made  a  fignal  to  my  hunter  to 
approach  me;  but  the  report  of  the  fhot,  and  the  howl¬ 
ing  of  the  three  men,  had  already  fpread  alarm  through¬ 
out  the  horde.  Some  cried  out  treachery  ;  others  ran 
to  their  arms ;  and  I  now  imagined  that  I  was  about 
to  be  maflacred,  with  my  whole  company,  and  that  I 
fhould  be  obliged  to  arm  them  in  iny  defence.  My  ii- 
tuation  was  the  more  critical,  rs  neither  I,  nor  any 
perfon  in  the  kraal,  knew  what  was  the  caufe  of  this 
confufion  ;  and  if  I  had  known,  how  could  I  have  ex¬ 
plained  it  ? 

u  Under  this  embarraffment,  I  took  the  chief  by  the 
hand,  and  advanced  with  him  towards  the  horde.  Fear 
was  painted  in  his  countenance  ;  tears  began  to  drop 
from  his  eyes  ;  and  he  fpoke  to  me  with  great  vivacity. 
He  imagined,  no  doubt,  that  he  was  betrayed.  He 
complained  to  me,  and  accufed  my  people  of  perfidy  ; 
yet  he  readily  followed  me. 

44  As  I  was  without  arms,  and  prefented  myfelf  with 
the  chief,  I  was  received  with  confidence,  and  my  ap¬ 
pearance  feemed,  in  fome  meafure,  to  calm  their  pertur¬ 
bation.  My  people,  who  had  feen  me  direct  my  couife 
towards  the  kraal,  hailened  thither  after  me,  to  proUdt 
me;  and  their  number  overawed  the  multitude.  At 
length  the  whole  my  fiery  was  cleared  up,  and  we  learn¬ 
ed  what  had  occafioned  the  tumult. 

44  A  Kabobiqua  having  met  one  of  my  hunters,  who 
was  returning  with  his  fufee,  wifhed  to  examine  it,  and 
begged  him  to  fhevv  it  to  him.  In  handling  it,  how¬ 
ever,  lie  accidentally  touched  the  trigger  ;  it  inftantly 
went  off  j  and  the  favage,  frightened  by  the  unexpected 
explofion,  threw  down  the  fufee,  and  ran  away  as  faft  as 
he  could. 

44  At  that  time,  three  men  of  the  horde  and  a  young 
girl  happened  unluckily  to  be  ftanding,  at  the  diftance 
of  a  hundred  paces,  in  the  direction  of  the  piece.  i  he 
fatter  received  a  fingle  grain  of  fhot  in  the  cheek  ;  and 
the  others  a  few  grains  in  the  legs  and  thighs.  T.  he 
author  of  the  mibfortune  confirmed  this  explanation  ; 
tranquillity  was  foon  reftored ;  the  favages  depofited 
their  arms ;  and  I  was  furrounded  only  by  friends  as 
before. 


44  Nothing  remained  but  to  enquire  into  the  ftate  of  K*boh»- 
the  wounded,  and  to  give  them  every  afiiftance  in  my  <lua8' 

power.  Without  lofs  of  time,  therefore,  I  repaired,  ^ 

fiill  accompanied  by  the  chief,  to  the  place  where  they 
were.  By  the  way  we  met  the  young  girl,  who  was 
returning  from  the  kraal,  bathed  in  tears.  The  caufe 
of  her  uneafinefs  was  a  grain  of  lead,  which  had,  how¬ 
ever,  penetrated  fo  little,  that  I  forced  it  out  by  only 
prefGng  the  part  with  my  fingers.  With  regard  to  the 
three  men,  they  lay  rolling  on  the  ground,  howling  in 
a  moft  frightful  manner,  and  exhibiting  every  fymptom 
of  defpair. 

44  I  was  aftonifhed  at  their  confternation,  and  could 
not  conceive  how  men  inured  to  fufferings  fhould  be  fo 
much  affeCted  by  a  few  fmall  pundtures,  the  pain  of 
which  could  have  fcarcely  drawn  tears  from  an  infant. 

They  at  length  told  me  the  caufe  of  their  wailings* 

Thefe  favages,  accuftomed  to  poilon  their  arrows,  ima¬ 
gined  that  I  had  in  like  manner  poifoned  the  lead  with 
which  they  were  wounded.  They  had,  therefore,  given 
themfelves  up  as  loll,  and  txoedted  in  a  few  moments  to 
expire.” 

It  was  with  great  difficulty  that  our  author  could 
convince  them  that  they  had  nothing  to  fear.  He  (hew¬ 
ed  them  in  the  flefh  of  his  own  leg  a  dozen  of  Ihots  of 
lead  ;  but  they  were  not  fatisiied  till  one  of  the  moft  in¬ 
telligent  of  his  Hottentots,  taking  from  his  fhot  bag  a 
few  grains  of  lead,  and  fhewing  them  to  the  tlnee  men, 
immediately  fwallowed  them.  ’This  conclutive  argument 
produced  the  defired  eftedt.  The  cries  of  the  wounded 
men  inftantly  ceafed  ;  ferenity  again  appeared  in  their 
faces  ;  and  their  wounds  were  no  more  mentioned. 

The  Kabobiquas  have  neither  the  fiat  nofe  nor  plump 
cheeks  of  the  Hottentots.  Their  fkin  alfo  has  not  that 
baftard  colour,  which,  being  neither  black  nor  white, 
renders  them  odious  to  both  races ;  nor  do  they  befmear 
their  bodies  with  thole  difgufting  fat  fubflances,  on  ac¬ 
count  of  which  one  cannot  approach  them  without  be¬ 
ing  bedaubed  with  their  filth,  or  acquiring  an  offenfive 
fmell.  In  ftature  they  are  as  tall  as  the  Caffres,  and 
their  colour  is  equally  black.  Their  hair,  which  is  ex¬ 
ceedingly  fhort,  and  much  curled,  is  ornamented  with 
fmall  copper  buttons,  arranged  with  great  art  and  fym- 
metry.  Infttad  of  that  apron  made  of  a  jackal’s  fkin, 
employed  by  the  Hottentot  to  cover  what  modefty  bidfr 
him  conceal,  the  Kabobiquas  ufe  a  round  piece  of 
leather,  the  edge  of  which  is  ornamented  with  a  fmall  in¬ 
dented  circle  of  copper,  and  which  is  divided  into  different 
compaitinents  by  rows  of  glafs  beads  of  various  colours, 
all  proceeding  from  the  centre,  and  diveiging  towards 
the  circumference,  like  the  rays  in  our  images  of  the 
fun. 

This  kind  of  veil  is  made  faft  to  the  groin  by  meanfr 
of  a  girdle ;  but  as  it  is  only  four  inches  in  diameter,  as 
it  is  deranged  by  the  fmallefl  movement,  and  as  they: 
give  themfelves  little  uneafinefs  rcfpe&fng  fuch  acci¬ 
dents,  it  is  very  ill  fuited  to  the  puipoft  for  which  it  is- 
applied.  During  the  great  heats,  this  fmall  and  almoft  ufe- 
lels  apron  is  the  only  covering  on  their  bodies.  Its  being 
fo  readily  difplaced,  enabled  uur  author  to  afcertain  that 
they  do  not  practice  ciicumcilion ;  but  it  feemed  to  (how 
al£o,  that,  in  regai d  to  modefty,  their  ideas  are  very  dif¬ 
ferent  from  ours. 

Though  they  go  thus  almoft  entirely  naked,  their 
manners,  inltead  of  being  licentious,  arc  remarkably 
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Kabobi-  chaftc.  No  females  can  be  more  prudent  or  more  re- 
<luas*  fervcd  than  their  women  ;  and  whether  from  refinement 

*  of  coquetry,  or  the  effed  of  prudence,  they  do  not  tat¬ 

too  their  faces  like  their  hufbands  and  fathers.  They 
do  not  even  follow  their  example  in  ornamenting  their 
hair  with  copper  buttons;  and  they  always  go  bare- 
legged,  though  moft  of  them  wear  fandals. 

Their  drefs  cor: fills  of  an  ap^on  that  reaches  only 
half  down  the  thigh  ;  a  krof?  which,  paffing  under  the 
arm-pits,  i3  tied  on  the  bread  ;  and  a  long  mantle  like 
that  of  the  men.  The  mantle  is  made  of  (kins  not  de¬ 
prived  of  the  hair  ;  and  the  krofs  of  tanned  leather,  pre¬ 
pared  like  that  ufed  for  gloves  in  Europe. 

With  regard  to  glafs  beads,  they  wear  them  as  brace¬ 
lets.  They  form  them  alfo  into  necklaces,  which  de- 
feend  in  different  rows  to  the  pit  of  the  ftomach  ;  ar.d 
they  fufpend  from  their  girdles  feveral  firings  of  them, 
which  fall  down  their  thighs  below  the  apron. 

Thefe  ornaments  being  very  durable,  the  habit  of 
feeing  them  rendeis  the  women  almoft  indifferent  to  the 
pleafure  of  poffeffmg  them.  Thofe  they  procured  from 
our  author  afforded  at  firil  great  fatisfadion,  on  account 
of  their  novelty.  But  when  he  (hewed  them  feiffara 
and  needles,  they  gave  the  preference  to  thefe  articles  ; 
and  this  choice  does  honour  to  the  good  fenfe  of  the 
Kabobiqua  ladies.  Like  their  chief,  they  fet  a  higher 
value  on  utility  than  ornament. 

Before  our  author’s  arrival  among  them,  the  Kabo- 
biquas  were  acquainted  with  the  life  of  tobacco  through 
the  means  of  fomc  of  the  tribes  more  contiguous  to  the 
Cape.  It  was,  however,  a  luxury  which  they  could 
fcldom  enjoy;  and  fo  indifferent  were  they  about  it,  that 
if  it  were  not  brought  to  them,  they  would  not  go  a  ftep 
to  procure  it.  This  indifference,  about  an  article  which 
is  eagerly  fought  for  by  all  the  tribes  of  Hottentots, 
feemed  to  (hew  that  there  are  traits  in  the  charader  of 
the  Kabobiquas  which  diftinguifh  them  from  their 
fouthern  neighbours.  The  caie  was  the  fame  as  to 
firong  liquors,  on  which  they  fet  no  great  value ;  and 
though  there  were  among  them  fome  few  individuals 
difpofed  to  reiifh  them,  the  greater  number  abfolutely 
refufed  them. 

“  If  the  contents  of  my  (lades  (fays  Vaillant)  gave 
them  little  fatisfadion,  they  were,  however,  much  cap¬ 
tivated  with  the  flafks  themfelves.  Thefe  tranfparent 
bottles  excited  their  admiration  in  the  lugheit  degree. 
They  called  them  J 'olid  water  ;  for,  notwithffanding  the 
beat  of  the  climate,  thefe  favages  had  feen  ice  on  the 
fummits  of  the  mountains  by  which  they  are  furround- 
ed  ;  and  they  entertained  no  doubt  that  the  glafs  of  my 
flafks  was  water,  which  I  had  rendered  folid  by  magic, 
ar.d  which  I  prevented  their  fires  from  melting.  As  it 
was  impofCble  for  me  to  explain  this  matter,  I  did  not 
attempt  to  undeceive  them  :  and  befides,  with  what  ad¬ 
vantage  would  it  have  been  attended  ?  I  fuffered  them, 
therefore,  to  continue  in  their  error,  and  contented  my- 
felf  with  conferring  on  them  an  obligation,  by  giving 
them  all  the  empty  bottles  for  which  1  had  no  uie. 

“  On  their  part,  they  vied  with  each  other  in  shew¬ 
ing  their  gtnerofty  towards  me  ;  and  I  muff  indeed 
allow,  that  I  never  faw  a  nation  fo  diiintei  cited.  Every 
right  they  brought  to  my  camp  a  cor  fidetable  quantity 
of  milk ;  and  they  never  came  to  fpend  the  evening 
with  my  people,  without  bringing  lome  fheep  to  regile 
them.  I  have  feen  many  of  them  give  away  gratui- 


toufiy,  and  without  receiving  any  thing  in  return,  part  K^hobi- 
of  their  herds  and  their  flocks  ;  and,  when  I  departed,  clua?<  f 
there  were  many  perfons  in  my  caravan  who  pofTefftd 
both  (Keep  and  oxen,  which  they  had  received  as  a  pure 
gift.” 

With  this  benevolent  difpofition,  the  Kabobiquas 
have  alfo  a  martial  charader.  Their  weapons  are  poi- 
foned  arrows,  and  a  lance  with  a  long  iron  point,  but 
different  from  the  affagay  of  the  Hottentots.  In  battle, 
their  defend ve  armour  confiffs  of  two  bucklers ;  the  one 
cf  a  fize  fufficient  to  cover  the  whole  body  of  the  com¬ 
batant  ;  the  other  much  fmaller.  They  arc  both  made 
of  (kins  exceedingly  thick,  and  proof  againft  arrows. 

The  courage  which  the  Kabobiquas  difplay  in 
combat  is  particularly  exercifed  in  their  hunting  excur- 
fions,  and,  above  all,  againff  carnivorous  animals.  In¬ 
trepid,  however,  as  it  may  be  to  attack  the  elephant 
and  the  rhinoceros,  thefe  fpecics  of  animals  are  not  ob- 
jeds  of  their  vengeance  ;  becaufe,  living  upon  grafs  and 
herbs,  they  have  nothing  to  apprehend  from  them, 
either  for  themfelves  or  their  cattle.  But  the  tiger, 
lion,  liyxna,  and  panther,  being  enemies  of  a  different 
kind,  they  declare  againft  them  implacable  war,  and 
purfuc  them  without  remiffion. 

Of  the  fpoils  of  thefe  deftru&ive  animals  they  form 
their  bucklers,  girdles,  fandals,  kroffes,  mantles,  &c. 

They  confider  it  as  a  mark  of  honour  to  wear  them  ; 
and  they  fit  a  much  higher  value  upon  them  than  upon 
the  (kin  of  the  rhinoceros  or  of  the  elephant.  If  they 
fometimes  hunt  the  latter,  it  is  only  as  objeds  of  food  ; 
and  they  employ  to  catch  them  thofe  concealed  pits, 
which  are  the  ufual  fnares  of  the  Hottentots :  but  this 
method,  which  requires  both  patience  and  labour,  is  very 
little  fuited  to  a  people  fo  brave  and  enterprifing  as  the 
Kabobiquas. 

As  they  pofftfs  fo  bold  and  refolute  a  character, 
one  might  be  induced  to  believe  that  they  are  fero¬ 
cious  and  intradable.  Among  all  the  African  nations, 
liGwever,  which  our  author  vifited,  he  never  knew 
one  that  fo  much  pradifid  obedience  and  fubordina- 
tion. 

The  chief  here  is  not,  as  in  other  tribes,  a  principal 
among  his  equals ;  he  is  a  fovereign  in  the  midft  of  his 
fubjeds,  a  maker  furrounded  by  his  (laves.  A  word, 
a  gefture,  or  a  look,  is  fnfficitnt  to  procure  him  obe¬ 
dience.  Whatever  be  his  orders,  they  are  never  con- 
tradided  ;  and  the  cafe  is  the  fame  in  every  particular 
family.  What  the  chief  is  to  the  horde,  the  father  is 
to  his  children.  His  commands  are  abfolute  ;  and  he 
exercifes  regal  power  at  home,  while  lie  obeys  elfe- 
where. 

Though  the  tribe  was  very  numerous,  the  wifdom 
with  which  it  was  ruled,  and  the  good  order  that  pre¬ 
vailed,  announced,  in  the  man  by  whom  it  was  govern¬ 
ed,  an  intelligence  fuperior  to  that  of  all  the  favages  our 
author  had  before  feen  ;  for  lie  had  not  then  viiited  the 
Honzouanas.  The  habitation  of  this  chief  was  fuited  to 
his  ftipreme  dignity.  It  was,  indeed,  a  hut  only,  like 
thofe  of  his  fubjeds,  and,  like  them,  covered  with  the 
(kins  of  animals;  but  it  was  much  larger,  as  well  as 
more  elevated  ;  and  around  it  were  fix  others,  occupied 
by  his  family,  and  deftined  for  them  alone. 

The  natural  drynefs  of  the  country  inhabited  by  the 
Kabobiquas  obliges  them  to  dig  WelL,  for  their  own 
uie  as  well  is  for  their  cattle ;  but  as  the  fame  caufe 
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Ka^obv  often  dries  up  thefe  wells',  they  are  then  forced  to  re- 
move,  and  to  feek  elfe where  a  foil  more  abundant  in 

Kajaaga.  fpr;ngS .  for  Filh- River,  though  confiderable  in  the 
rainy  feafon,  is  often,  dniing  the  great  heats,  entirely 
ceftitute  of  water. 

The  long  journeys  which  thefe  too  frequent  emigra¬ 
tions  compel  them  to  undertake,  and  the  intercourfe 
which  they  thence  have  with  other  nations,  mult  necef- 
farily  infpire  them  with  ideas  unknown  to  the  fettled 
tribes  ;  and  it  would  not  be  unnatural  to  fuppofe,  that 
to  this  extenlion  of  ideas  are  they  indebted  for  that  fu- 
perionty  of  intelligence  which  elevates  them  above  their 
neighbours. 

Of  the  religion  of  the  Kabobiquas,  our  author  talks 
very  inconfiftently,  and  like  a  true  philofopher  of  the 
French  fchool.  “  Of  all  the  African  nations  (fays  he), 
they  are  the  only  people  among  whom  I  found  any  idea, 
however  confufed  a  one,  of  the  exiftence  of  a  Deity.  I 
do  not  know  whether  it  be  from  their  own  reflexion,  or 
the  communications  of  other  tribes,  that  they  have  ac¬ 
quired  this  fublime  knowledge,  which  would  alone  bring 
them  near  to  a  level  with  polifhed  nations ;  but  they 
believe,  as  far  as  I  have  been  able  to  learn  from  my 
people,  that  beyond  the  bars  there  exills  ft  Supreme 
Being,  who  made  and  who  governs  all  things.  I  mull 
however  obferve,  that  on  this  fubjeft  their  ideas  are 
vague,  barren,  and  unproductive.  *1  hey  have  no  con¬ 
ception  of  the  future  exiftence  of  the  foul,  or  of  rewards 
and  puniihments  in  another  life ;  in  (hort,  they  have 
neither  worftiip,  facrifices,  ceremonies,  nor  priefts,  and 
are  total  ftrangers  to  what  we  call  religion.” 

This  is  impoftible.  A  people  believing  in  a  Supreme 
Being,  who  made  and  who  governs  all  things,  may  in¬ 
deed  be  without  facrifices ,  ceremonies ,  and  priejls  ;  but 
fuch  a  people  cannot  avoid  nvijhing^  that  the  Being  who 
governs  all  things  may  protect  them.  Such  a  wilh  is  a 
prayer;  and  furely  he  who  prays  is  no  ftranger  to  reli¬ 
gion.  M.  Vaillant  places  the  country  of  the  Kabobiquas 
between  230  and  250  S.  Lat.  and  i6Q  25'  and  19°  25' 
Lon.  eaft  from  Paris. 

KAJAAGA,  an  African  kingdom,  called  by  the 
French  Gallam ,  is  bounded  on  the  fouth-eaft  and  fouth 
by  Bambouk  ;  on  the  weft,  by  Bondou  and  Foota  Tor- 
ra  ;  and  on  the  north,  by  the  river  Senegal.  The  air 
and  climate  (fays  Mr  Park)  are  more  pure  and  faltibn- 
ous  than  at  any  of  the  fettlements  towards  the  coaft  ; 
the  face  of  the  country  is  every  where  interfperfed  with 
a  pleafmg  variety  cf  lulls  and  valleys  ;  and  the  windings 
of  the  Senegal  river,  which  defeends  from  the  rocky 
hills  of  the  interior,  make  the  feenery  on  its  banks  very 
pivturcfque  and  beautiful. 

The  inhabitants  are  called  Serawoollies,  or  (as  the 
French  write  it)  Seracolets.  Their  complexion  is  a  jet 
black  :  they  are  not  to  be  diftinguifhed  in  this  refpecl 
from  the  Jaloffs. 

The  government  is  monarchical  ;  and  the  regal  au¬ 
thority,  from  what  I  experienced  of  it,  feems  to  be  fuf* 
ficiently  formidable.  The  people  themfclves,  however, 
complain  of  no  opDreffion  ;  ari  l  feemed  all  very  anxious 
to  fupport  the  king  in  a  conteft  he  was  going  to  enter 
into  with  the  fovereign  of  Kalfon.  The  Serawoollies  are 
habitually  a  trading  people  ;  they  formerly  carried  on  a 
great  commerce  with  the  French  in  gold  and  (laves,  and 
llill  maintain  feme  traffic  in  (laves  with  the  Briti(h  fac¬ 
tories  on  the  Gambia.  They  are  reckoned  tolerably 
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fair  and  juft  in  their  dealings,  but  are  indefatigable  in 
their  exertions  to  acquire  wealth,  and  they  derive  con- 
fiderable  orofita  by  the  file  of  fait  and  cotton  cloth  in 
diftant  countries.  When  a  Serawoolli  merchant  returns 
home  from  a  trading  expedition,  the  neighbours  imme¬ 
diately  a  (Terrible  to  congratulate  him  noon  his  artival. 
On  thefe  occafions  the  traveller  difplays  h is  wealth  and 
liberality,  by  making  a  few  prefents  to  his  friends  ;  but 
if  he  has  been  unfucceKful,  his  levee  is  foon  over  ;  and 
every  one  looks  upon  him  as  a  man  of  no  under  [landing, 
who  could  perform  a  long  journey,  and  (as  they  exprefs 
it)  bring  back  nothing  but  the  hair  upon  his  head. 

Their  language  abounds  much  in  gutturals,  and  is 
not  fo  harmonious  a3  that  fpoken  by  the  Fonlahs  :  it  is, 
however,  well  worth  acquiring  by  thofe  who  travel 
through  this  part  of  the  African  continent ;  it  being 
very  generally  underftood  in  the  kingdoms  of  Kalfon, 
Kaarta,  Ltidamar,  and  the  northern  parts  of  Bambara. 
In  all  thefe  countries  the  Serawoollies  are  the  chief 
traders. 

Joag,  the  frontier  town  of  this  kingdom  as  you  enter  * 
it  from  Pifania,  may  be  fuppofed,  on  a  grofs  computa¬ 
tion,  to  contain  two  thoufand  inhabitants.  It  is  fur- 
rounded  by  a  high  wall,  in  which  are  a  number  of  port 
holes,  for  mufquetry  to  fire  through  in  cafe  of  an  at¬ 
tack.  Every  man’s  poffeffion  is  likewife  (unrounded 
by  a  wall ;  chev  whole  forming  fo  many  diftinct  citadels; 
and  amongft  a  people  unacquainted  with  the  ufe  of  ar¬ 
tillery,  thefe  walls  anfwer  all  the  purpofes  of  ftronger 
fortifications.  To  the  weft  ward  of  the  town  in  a  finall 
river,  on  the  banks  of  which  the  natives  raife  great 
plenty  of  tobacco  and  onions.  •  Mr  Park  was  in  this 
town  plundered  of  half  his  effects  by  order  of  the  king, 
becaufe  forfooth  lie  had  negle&ed  to  pay  the  accuiloni- 
ed  duties  before  he  entered  the  kingdom  ;  and  it  re¬ 
quired  a  good  deal  of  addrefs  to  prevent  hitufelf  and 
his  attendants  from  being  made  (laves;  a  ftate  to  which 
the  law,  it  was  (aid,  condemned  them  for  the  commiffion 
of  this  unintended  crime.  He  was  at  laft  refeued  from 
Joag  by  a  nephew  of  the  king  of  Kafton.  Joag  is  placed 
by  Major  Rennel  in  1 40  25'  N.  Lat.  and  90  46'  W.  Lon. 

KA1NSI  is  the  name  given  by  the  Hottentots  to  a 
particular  fpecies  of  antelope,  of  which,  according  to 
Vaillant,  no  author  has  yet  given  a  perfect  defeription. 

It  is  called  by  the  Dutch  klip-fpringcr ,  on  account  of  the 
eafe  with  which  it  leaps  from  rock  to  rock;  and  indeed 
of  all  the  antelopes  there  is  no  one  equal  to  it  in  agility. 

It  is  about  the  fi2e  of  a  kid  of  a  year  old,  and  of  a  yei- 
lowifti  grey  colour;  but  its  hair  h2s  this  peculiarity, 
that,  intlead  cf  being  round,  pliable,  and  firm,  like  that 
of  moft  other  quadrupeds,  it  is  flat,  haifti,  and  fo  little 
adherent  to  the  (kin,  that  the  (lighted  friftion  makes  it 
fall  off.  Nothing  is  more  eafy,  therefore,  than  to  de¬ 
prive  this  animal  of  its  hair  :  dead  or  alive  it  is  the  fame; 
to  rub,  or  even  to  touch  the  animal,  is  fnfficient.  Ano¬ 
ther  peculiarity  of  this  lingular  hair  is  its  being  extreme¬ 
ly  fragile  ;  fo  that  if  you  take- a  tuft  of  it  between  your 
fingers,  and  twill  it  with  the  other  hand,  it  will  break 
like  the  barbs  of  a  feather.  This  propeity,  however, 
belongs  not  exclufively  to  the  hair  or  the  kainfi  ;  for 
our  author  fays  he  has  obferved  it  in  the  hair  of  other 
quadrupeds,  which  in  the  fame  manner  live  among  the 
rocks. 

.  his  antelope  differs  from  the  other  fpecies  ?.lfo  in 
the  fliape  of  the  foot,  which*  inllead  of  being  pointed 

like: 


Khjaapra, 

Kainfi. 
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Kair-fi,  Tke  thelra,  is  rounded  at  the  end  ;  and  a«  it  is  always 
accuftomed,  both  in  leaping  and  walking,  to  tread  wit 
ichat  a.  ^  pQ*nt  0f  t^e  hoof,  vvithout  reding  at  all  on  the  heel, 

"  '~_v  It  leaves  a  print  diflinguifhable  from  that  of  any  other 
antelope  in  Africa.  Its  flelh  is  exquifitely  flavoured, 
and  much  fought  after,  particularly  by  the  hunters. 

The  chace  of  the  kainfi  is  very  amufing.  It  is  true, 
it  is  fcarcely  poflible  to  hunt  it  down  with  dogs,  as  it 
foon  efcapes  them  by  means  of  its  inconceivable  agility, 
and  gets  out  of  their  reach  on  the  point  of  fome  de¬ 
tached  rock,  where  it  will  remain  whole  hours  fafe  from 
all  purfuit,  and  fufpended,  as  it  were,  above  the  abyfs. 
But  in  this  fituation  it  is  excellently  placed  for  the  ar¬ 
row  or  the  ball  of  the  hnntfman  ;  who  is  commonly  cer¬ 
tain  of  (hooting  it  at  pleafure,  though  he  is  not  always 
able  to  come  at  it  when  killed.  We  (hall  give  our  au¬ 
thor’s  account  of  a  chace  of  the  kainfi  in  his  own  words. 

“  I  was  hunting  (fays  he)  one  of  thefe  animals, 
when,  from  the  nature  of  the  place,  it  found  itfelf  fo 
prefled  by  my  dogs,  ns  to  be  on  the  point  of  being  run 
down  and  taken.  There  were  apparently  no  means  of 
cfcape  ;  flnee  before  it  was  a  vaft  perpendicular  rock, 
by  which  its  courfe  was  neceffarily  flopped.  In  this 
wall,  however,  which  appeared  to  me  peife&ly  fmootli, 
was  a  little  ridge,  proje&ing  at  mo  A  not  above  two 
inches ,  which  the  kainfi  quickly  perceived,  and,  leaping 
upon  it,  to  my  great  aflomfhment  kept  itfel f firm  (a). 

I  imagined,  that  at  any  rate  it  mult  foon  tambie  down; 
and  my  dogs,  too,  fo  fully  expeded  it,  that  they  ran  to 
the  bottom 'of  the  rock,  to  be  ready  to  catch  it  when  it 
fell.  To  haften  its  fall,  I  endeavoured  to  harafs  it,  and 
make  it  lofe  its  equilibrium  ;  and  for  this  purpofe  I 
pelted  it  with  ftones-  All  at  once,  as  if  guefling  my 
deflgn,  it  colle&ed  its  whole  ftrength,  bounded  over  my 
head,  and,  falling  a  few  paces  from  me,  darted  away 
with  the  utmoft  fpeed.  Notvvithftanding  the  rapidity  of 
its  flight,  it  would  have  been  eafy  for  me  to  have  fhot  it; 
but  its  leap  had  fo  furprifed  and  amufed  me,  that  I  gave 
it  its  life.”  This  was  generous,  if  the  ftory  be  true. 

KAMTSCHATKA  is  inhabited  by  a  people,  who 
are  reprefented  in  the  Encyclopedia  as  poflefiing  alinofl 
every  quality  that  can  difgrace  human  nature.  We 
think  it  incumbent  upon  us  to  acknowledge,  in  this 
place,  that  a  much  more  favourable  pifture  of  them  is 
drawn  by  La  Peroufe  who  vifited  Kamtfchatka  in  Sep- 
tember  1787.  The  Ruffian  governor  made  the  com¬ 
modore  and  his  officers  remark  the  promiflng  appear¬ 
ance  of  fevcral  fmall  fields  of  potatoes,  of  which  the 
feed  had  been  brought  from  Irkoutfk  a  few  years  be¬ 
fore  ;  and  purpofed  to  adopt  mild,  though  infallible 
means,  of  making  farmers  of  the  Ruffians,  Coflacks,  and 
Kamtfchadales.  The. fmall. pox  in  1769  (Wept  away 
thrtre-fourths  of  the  individuals  of  the  latter  nation, 
which  is  now  reduced  to  lefs  than  four  thoufand  per- 
fons,  fcattered  over  the  whole  of  the  peninfula  ;  and 
which  will  fpeedily  difappear  altogether,  by  means  of 
the  continual  mixture  of  the  Ruffians  and  Kamtfcha¬ 
dales,  who  frequently  intermarry.  A  mongrel  race, 
more  laborious  than  the  Ruffians,  who  are  only  fit  for 
foldiers,  and  much  ftronger,  and  of  a  form  lefs  difgrace- 
ful  to  the  hand  of  nature,  than  the  Kamtfchadales,  will 
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fpring  from  thefe  marriages,  and  fucceed  the  ancient  in- 
habitants.  The  natives  have  already  abandoned  the  J 
yourts,  in  which  they  ufed  to  burrow  like  badgers  du¬ 
ring  the  whole  of  the  winter,  and  where  they  breathed 
an  air  fo  foul  as  to  occafion  a  number  of  diforders.  The 
moft  opulent  among  them  now  build  ijbasy  or  wooden 
houfes,  in  the  manner  of  the  Ruffians.  They  are  precifely 
of  the  fame  form  as  the  cottages  of  our  peafants;  are  di¬ 
vided  into  three  little  rooms;  and  are  warmed  by  a  brick 
ftove,  that  keeps  up  a  degree  of  heat  (b)  infupportable 
to  perfons  unaccuftomed  to  it.  The  reft  pafs  the  win¬ 
ter,  as  well  as  the  furnmer,  in  balagansy  which  are  a 
kind  of  wooden  pigeon-houfes,  covered  with  thatch, 
and  placed  upon  the  top  of  pofts  twelve  or  thirteen  feet 
high,  to  which  the  women  as  well  as  the  men  climb  by 
means  of  ladders  that  afford  a  footing  very  infecure. 

But  thefe  latter  buildings  will  foon  difappear  ;  for  the 
Kamtfchadales  are  of  an  imitative  genius,  and  adopt  al- 
moft  all  the  cuftoms  of  their  conquerors.  Already  the 
women  wear  their  hair,  and  are  almoft  entirely  dreffed, 
in  the  manner  of  the  Ruffians,  whofe  language  prevails 
in  all  the  ojlrogs  ;  a  fortunate  circumftance,  fince  each 
Kamtfchadalian  village  fpoke  a  different  jargon,  the  in¬ 
habitants  of  one  hamlet  not  underllanding  that  of  the 
next.  It  may  be  faid  in  praife  of  the  Rufiian9,  that 
though  they  have  eftabliflied  a  defpotic  government  in 
this  rude  climate,  it  is  tempered  by  a  mildnefs  and 
equity  that  render  its  inconveniences  unfelt.  They 
have  no  reproaches  of  atrocity  to  make  themfelves,  like 
the  Spaniards  in  Mexico  and  Peril.  The  taxes  they 
levy  on  the  Kamtfchadales  are  fo  light,  that  they  can 
only  be  contidered  as  a  mark  of  gratitude  towards  the 
fovereign,  the  produce  of  half  a  day’s  hunting  acquit¬ 
ting  the  impofts  of  a  year.  It  is  furprifing  to  fee  in 
cottages,  to  all  appearance  more  miferable  than  thofe  of 
the  moft  wretched  hamlets  in  our  mountainous  pro¬ 
vinces,  a  quantity  of  fpecies  in  circulation,  which  ap¬ 
pears  the  more  confiderable,  becanfe  it  exifts  among  fo 
fmall  a  number  of  inhabitants.  They  confume  fo  few 
commodities  of  Rufiia  and  China,  that  the  balance  of 
trade  is  entirely  in  their  favour,  and  that  it  is  abfolutely 
ceffary  to  pay  them  the  difference  in  rubles.  Furs  at 
Kamtfchatka  are  at  a  much  higher  price  than  at  Can¬ 
ton  ;  which  proves,  that  as  yet  the  market  of  Kiatcha 
lias  not  felt  the  advantageous  effeft  of  the  new  channel 
opened  in  China. 

Our  author  compares  Kamtfchatka,  with  refpeft  to 
climate  and  foil,  to  the  coaft  of  Labrador  in  the  vicinity 
of  the  Straits  of  Belle-Ifle  ;  but  the  men,  like  the  ani¬ 
mals,  are  there  very  different.  The  Kamtfchadales  ap¬ 
peared  to  him  the  fame  people  as  thofe  of  the  bay  of 
Caftries,  upon  the  coaft  of  Tartary.  Their  mildnefs 
and  their  probity  are  the  fame,  and  their  perfons  are  very 
little  different.  They  ought  then  no  more  to  be  com¬ 
pared  to  the  Efquimaux  Indians,  than  the  fables  of 
Kamtfchatka  to  the  martins  of  Canada. 

The  Greek  religion  has  been  eftablifhed  among  the’ 
Kamtfchadales  without  perfection  or  violence,  and  with 
extraordinary  facility.  The  vicar  of  Paratonnka  is  the 
fon  of  a  Kamtfchadale  and  of  a  Ruffian  woman.  He 
delivers  his  prayers  and  catechilm  with  a  tone  of  feeling 

very 


(a)  This  we  think  incredible. 

(a)  Not  lefs  than  thirty  degrees  of  Reaumur’s  thermometer. 
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Kampt-  very  much  to  die  tafte  of  the  aborigine?,  who  rewaid 
i'chatka  l,is 

cares  with  offerings  and  alms,  but  pay  no  tythes. 
""  v  The  canons  of  the  Greek  church  permitting  priefts  to 
marry,  we  may  conclude  that  the  morals  of  the  country 
clergymen  are  fo  much  the  better.  “  I  believe  them, 
however  (fays  Peroufe),  to  be  very  ignorant;  and  do 
r  ot  fuppofe,  that  for  a  long  time  to  come  they  will 
hand  in  need  of  greater  knowledge.  The  daughter, 
the  wife,  and  the  lifter  of  the  vicar,  were  the  belt  dan¬ 
cers  of  all  the  women,  and  appeared  to  enjoy  the  belt 
Rate  of  health.  The  worthy  prielt  knew  that  we  were 
good  Catholics,  which  procured  us  an  ample  afperfion 
cf  holy  water  ;  and  he  alfo  made  us  kifs  the  crofs  that 
was  carried  by  his  clerk  :  thefe  ceremonies  were  per¬ 
formed  in  the  midft  of  the  village.  His  parfonage-houfe 
was  a  tent,  and  his  altar  in  the  open  air  ;  but  his  ufual 
abode  is  Paratounka,  and  he  only  came  to  St  Peter  and 
St  Paul’s  to  pay  us  a  vilit.” 

The  people  of  Kamtfchatka  have  inured  thcmfelves 
to  the  extremes  of  heat  and  cold.  It  is  well  known, 
that  their  cuftom  in  Europe,  as  well  as  in  Afia,  is  to 
go  into  vapour  baths,  come  out  covered  with  perfpira- 
tio  ■»,  and  immediately  roll  themfclves  in  the  lhow.  The 
ojlrog  of  St  Peter  had  two  of  thefe  public  baths,  into 
which  our  author  went  before  the  fires  were  lighted. 
They  confilt  of  a  very  low  room,  in  the  middle  of 
which  is  an  oven  conftrufted  of  Rones,  without  cement, 
and  heated  like  thofe  intended  to  bake  bread.  Its 
arched  roof  is  furrounded  by  feats  one  above  another, 
like  an  amphitheatre,  for  thofe  who  wifh  to  bathe,  fo 
that  the  heat  is  greater  or  ltfs  according  as  the  perfon 
is  placed  upon  a  higher  or  lower  bench.  Water  thrown 
upon  the  top  of  the  roof,  when  heated  red  hot  by  the 
fire  underneath,  is  converted  inftantly  into  vapour,  and 
excites  the  moft  profnfe  perfpiration.  The  Kamtfcha- 
dales  have  borrowed  this  cuftom,  as  well  as  many  others, 
from  their  conquerors  ;  and  ere  long  the  primitive  cha- 
ra&er  that  diftingniihed  them  fo  ftrongly  from  the  Ruf¬ 
fians  will  be  entirely  effaced. 

Our  author  deferibes  the  bay  of  Avatfcha  as  the  fi¬ 
ned,  the  moft  convenient,  and  the  fafeft,  that  is  to  be 
met  with  in  any  part  of  the  world.  The  entrance  is 
narrow,  and  fhips  would  be  forced  to  pafs  under  the 
guns  of  the  forts  that  might  be  eafily  ere&ed.  The 
bottom  is  mud,  and  excellent  holding  ground.  Two 
vaft  harbours,  one  on  the  eaftern  fide,  the  other  on  the 
wellem,  are  capable  of  containing  all  the  fhip3  of  the 
French  and  Englifh  navy.  The  livers  of  Avatfcha  and 
Paratounka  fall  into  this  bay,  hut  they  are  choaked  up 
with  fand-banks,  and  can  only  be  entered  at  the  time 
of  high  water.  The  village  of  St  Peter  and  St  Paul  is 
fituated  upon  a  tongue  of  land,  which,  like  a  jetty  made 
by  human  art,  forms  behind  the  village  a  little  port, 
fhut  in  like  an  amphitheatre,  in  which  three  or  four 
veflels  might  lie  up  for  the  winter.  The  entrance  of 
this  fort  of  bafon  is  more  than  twenty-five  toifes  wide  ; 
and  nature  can  afford  nothing  more  fafe  or  commodious. 
On  its  fhore  the  governor  propofed  to  lay  down  the 
plan  of  a  city,  which  fome  time  or  other  will  be  the  ca¬ 
pital  of  Kamtfchatka,  and  perhaps  the  centre  of  an  ex- 
tenfive  trade  with  China,  Japan,  the  Phillippines,  and 
America.  A  vaft  pond  of  frefh  water  is  fituated  north¬ 
ward  of  the  lite  of  this  projected  city  ;  and  at  only 
three  hundred  toifes  diitance  run  a  number  of  ftream- 
h?ts,  the  eafy 'union  of  which  would  give  the  ground  all 
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the  advantages  receffary  to  a  great  eftablifliment.  Of  Kanem 
thefe  advantages  Mr  Kalloff  underftood  the  value  ;  II 
ts  but  firft  (laid  he  a  thoufand  times  over)  wc  mull  have  ar‘*u  3 
bread  and  hands,  and  our  Rock  of  both  of  them  is  very 
fmall.”  He  had,  however,  given  orders,  which  announ¬ 
ced  a  fpeedy  union  of  the  other  ojlrogs  to  that  of  St 
Peter  and  St  Paul,  where  it  was  his  intention  imme¬ 
diately  to  build  a  church.  By  obfervation,  St  Peter 
and  St  Paul  was  found  to  be  in  530  1'  N.  Lat.  and 
J  56°  30'  E.  Lorg.  from  Paris. 

KANEM,  is  the  name  given  by  Edrili  to  the  king¬ 
dom  of  Bornon  in  Africa,  of  which  the  reader  will  find 
fome  account  in  the  Encyclopedia  Britannic  a.  In  fome 
particulars,  however,  that  account  is  incorredl.  The  king¬ 
dom  of  Bornon  or  Kanem  muft  extend  faither  eatl  and 
farther  north  than  it  is  there  faitl  to  do  ;  for  according 
to  the  latcft  and  beft  accounts,  its  c  pital  (lands  in  Lat. 

240  32'  Long.  220  5y\  The  empire  is  laid  to  be  very 
exteulive  ;  and  if  it  be  true,  as  wc  learn  from  the  pro¬ 
ceedings  of  the  African  AfTociation,  that  its  fovereign 
is  more  powciful  than  the  Emperor  of  Morocco,  th£ 
people  cannot  be  fuch  abfolute  brutes,  as  we  have  re- 
prefented  them  in  the  article  referred  to  ;  for  the  fove¬ 
reign  of  brutes  would  have  no  power.  The  tnith,  how¬ 
ever  is,  that  very  little  is  yet  known  in  Europe  of  Bor- 
11011  or  its  inhabitants. 

KAN  r  ( Immanuel),  Royal  ProfefTor  of  Morals  and 
Metaphyfics  in  the  Univerfity  of  Kbnigfberg,  is  confi- 
dered  by  his  admirers  as  the  greateft  philofopher  that 
Germany  ever  produced.  Were  we  to  form  an  etli- 
mate  of  his  merits  from  the  different  views  that  have 
been  given  in  Englifh  of  his  celebrated  fyftem,  we  cer. 
tainlv  fhould  not  conlider  him  as  entitled  to  that  cha¬ 
racter  ;  for  thofe  views  are  obfeured  by  new  and  un¬ 
couth  terms,  and  are  altogether  wrapt  up  in  a  llyle 
which  approaches  neaier  to  jargon  than  to  the  luminous 
coir, pofit ion  of  a  man  who  thinks  with  elearnefs  and 
precifion.  We  readily  admit,  that  it  is  very  difiicult  to 
tranilate  a  novel  fyftem  of  metaphyfics  from  one  lan¬ 
guage  into  another  ;  for  the  tranflator,  to  perform  his 
trifle  properly,  mull  be  not  only  a  complete  mailer  of 
both  languages,  but  alfo  a  profound  metapliylician  ;  and 
not  one  of  the  tranflators  or  abridgers  of  the  works  of 
Kant  into  our  language  appears  to  us  poflefled  of  both 
thefe  qualities.  Defpainng,  from  our  fcauty  knowledge 
of  the  German  language,  of  pei  forming  oiirfclves  what 
fo  many  others  have  failed  to  pet  form,  we  have  applied 
for  aftillance  to  an  illuftrious  Frenchman,  who  has  re- 
ftded  many  years  in  Germany,  who  is  mailer  of  both 
languages,  who  is  a  profound  metapliylician,  and  whofe 
name,  w'ere  we  at  liberty  to  publifh  it,  would  refleCl 
luftre  upon  our  Work.  From  him  we  have  reafon  to 
expert  a  clear  and  comprehenfive  view  of  the  Critical 
Philosophy,  as  Kant  terms  his  fyftem  ;  but  fhould  vvu 
be  dif?.ppointed  of  our  expectation,  we  fhall,  under  that 
title,  lay  before  our  readers  a  fpeciimn  of  the  fyftun 
from  the  different  views  of  it  which  have  been  pubiilh- 
ed  in  our  own  tongue. 

KANTUFFA,  a  fpecies  of  thorn  peculiar  to  Abyf- 
fmia,  is  thus  defcribtd  by  Mr  Bruce  :  The  branches 
Rand  two  and  two  upon  the  ftalk  ;  the  leaves  are  difpo- 
fed  two  and  two  like  wife,  without  any  fingle  one  at  the 
point,  whereas  the  branches  bearing  the  leaves  part  from 
the  ftalk  :  at  the  immediate  joining  of  them  aie  two 
thick  thorns  placed  perpendicular  and  parallel  alternate- 
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Kantuffa,  ly  •  but  there  are  alfo  fingle  ones  diftributed  in  all  the 
Kaflbn.  interflices  throughout  the  branch. 

The  male  plant  lias  a  one-leaved  perianthium,  divided 
into  five  fegments,  and  this  falls  oft  with  the  (lower. 
The  flower  is  compofed  of  five  petals,  in  the  middle  of 
which  rife  ten  (lamina  or  filaments,  the  outer  row  (horter 
than  thofe  of  the  middle,  with  long  ftigmata,  having 
yellow  farina  upon  them.  The  flowers  grow  in  a  branch, 
generally  between  three  and  four  inches  long,  in  a  coni¬ 
cal  difpofition,  that  is,  broader  at  the  bafe  than  the 
point.  The  infide  of  the  leaves  are  a  vivid  green,  in 
the  outfide  much  lighter.  It  grows  in  form  of  a  bufh, 
with  a  multitude  of  fmall  branches  rifing  immediately 
from  the  ground,  and  is  generally  feven  or  eight  feet 
high.  Our  author  faw  it  when  in  flower  only,  never 
when  bearing  fruit.  It  has  a  very  ftrong  fmell,  refem- 
bling  that  of  the  fmall  feented  flower  called  mignionet, 
fown  in  vafes  and  boxes  in  windows,  or  rooms,  where 
flowers  are  kept. 

Our  author  reprefents  the  kantuffa  as  fovery  trouble- 
fome,  that  it  renders  travelling  through  fome  places  of 
Abyflinia  almoft  impoffible.  The  ioldier  fereens  him¬ 
felf  from  it  by  a  goat’6,  a  leopard’s,  or  a  lion’s  (kin 
thrown  over  his  (boulder,  of  which  it  has  no  hold.  As 
his  head  is  bare,  he  always  cuts  his  hair  fhort  before  he 
goes  to  battle,  left  his  enemy  fhould  take  advantage  of 
it  ;  but  the  women,  wearing  their  hair  long,  and  the 
great  men,  whether  in  the  army  or  travelling  in  peace, 
being  always  clothed,  it  never  fails  to  incommode  them, 
whatever  fpecies  of  raiment  they  wear.  If  their  cloak 
is  fine  muflin,  the  lead  motion  againft  it  puts  it  all  in 
rags  ;  but  if  it  is  a  thick,  foft  cloth,  as  thofe  are  with 
which  men  of  rank  generally  travel,  it  buries  its  thorns, 
great  and  fmall,  fo  deep  in  it,  that  the  wearer  mud 
either  demount  and  appear  naked,  which  to  principal 
people  is  a  great  difgrace,  or  elfe  much  time  will  be 
(pent  before  he  can  difengage  himfelf  from  its  thorns. 
In  the  time  when  one  n  thu3  employed,  it  rarely  fails 
to  lay  hold  of  you  by  the  hair,  and  that  again  brings 
on  another  operation,  full  as  laborious,  but  much  more 
painful,  than  the  other.  A  proclamation  is  therefore 
i flued,  every  year  immediately  before  the  king  com- 
mences  any  march,  in  thefe  words  ;  “  Cut  down  the 
kantuffa  in  the  four  quarters  of  the  world  ;  for  I  do 
not  know  where  I  am  going.”  The  wild  animals,  both 
birds  and  beads  efoecially  the  Guinea  fowl,  know  how 
well  it  is  qualified  to  proted  them.  In  this  (belter,  the 
hunter  in  vain  could  endeavour  to  moled  them,  were  it 
not  for  a  hard-haired  dog,  or  terrier  of  the  f mailed  fize, 
who  being  defended  from  the  thorns  by  the  roughnefs 
of  his  coat,  goes  into  the  cover,  and  brings  them  and  the 
partridges  alive  one  by  one  to  his  mafter. 

KASSON,  a  populous  kingdom  in  North  Africa, 
of  which  the  capital  Kooniakary  is  placed  by  Major 
Ren nel  in  140  33'  N-  Lat  and  8°  43'  W.  Lon.  The 
king  who  reigned  when  Mr  Park  was  in  the  country 
was  extremely  kind  to  our  traveller,  though  his  fon 
plundered  him  unmercifully,  like  other  rapacious  chiefs 
of  that  favage  country.  From  the  top  of  a  high  hill, 
at  fome  diftance  from  the  capital,  “  I  had  (lays  Mr 
Park)  a  mod  enchanting  profped  of  the  country.  The 
number  of  towns  and  villages,  and  the  extenfive  cultiva¬ 
tion  arouftd  them,  furpafled  every  thing  I  had  yet  feen 
in  Africa.  A  grofs  calculation  may  be  formed  of  the 
number  of  inhabitant?  in  this  delightful  plain,  by  coniV 
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dering,  that  the  king  of  Kafion  can  raife  four  thoufand 
fighting  men  by  the  found  of  his  war  drum.” 

At  Teefee,  a  large  un walled  town,  where  our  author 
refided  for  fome  days,  he  had  an  opportunity  of  obfer- 
ving  the  cudoms  of  the  inhabitants,  who  confided  partly 
of  Pagans  and  partly  of  Bufhreens,  i.  e.  of  negroes  con¬ 
verted  to  Mahomcdanifm.  Though  th*fc  people  poflefs 
both  cattle  and  corn  in  abundance,  rats,  moles,  fquirrels, 
fnakes,  locufts,  &c.  are  eaten  without  fcruple  by  the 
higheft  and  lowed.  Another  cuftom,  dill  more  extra¬ 
ordinary,  is,  that  no  woman  is  allowed  to  tat  an  tgg. 
This  prohibition,  whether  arifing  from  ancient  fuperdi- 
tion,  or  from  the  craftinefs  of  (ome  old  Bufhreen  who 
loved  eggs  himfelf,  is  rigidly  adhered  to  ;  and  nothing 
will  more  affront  a  woman  of  Teefee  than  to  offer  her 
an  egg.  The  cuftom  is  the  more  Angular,  as  the  men 
eat  eggs  without  fcruple  in  the  prefence  of  their  wives, 
and  Mr  Park  never  obferved  the  Lme  prohibition  in  any 
other  of  the  Mandingo  countries. 

Our  author  wa«  prefent  at  a  palaver  held  by  the  go¬ 
vernor  of  Teefee  on  a  very  extraordinary  occafion  ;  of 
which  we  (hall  give  his  account  at  full  length,  becaufe 
it  (hows  how  free  men  are  reduced  to  flavery  in  North 
Africa.  “  'The  cafe  was  this.  A  young  man,  a  Kafir, 
of  confiderable  affluence,  who  had  recently  married  a 
young  and  handiome  wife,  applied  to  a  very  devout 
Bufhreen,  or  Muflulman  pried,  of  his  acquaintance,  to 
procure  him  faphies  for  his  protection  during  the  ap¬ 
proaching  war.  The  Bufhreen  complied  with  the  re- 
queft;  and  in  order,  as  he  pretended,  to  render  the  faphies 
more  efficacious,  enjoined  the  young  man  to  avoid  any 
nuptial  intercourfe  with  his  bride  for  the  fpace  of  fix 
weeks.  Severe  as  the  injun&ion  was,  the  Kafir  ftri&ly 
obeyed  ;  and  without  telling  his  wife  the  real  caufe,  ab- 
fented  himfelf  from  her  company.  In  the  mean  time  it 
began  to  be  whifpered  at  Teefee,  that  the  Bufhreen, 
who  always  performed  his  evening  devotions  at  the  door 
of  the  Kafir’s  hut,  was  more  intimate  with  the  young 
wife  than  he  ought  to  be.  At  firft,  the  good  hufband 
was  unwilling  to  fufpe&  the  honour  of  his  fan  edified 
friend,  and  one  whole  month  elapfed  before  anyjealoufy 
rofe  in  his  mind  ;  but  hearing  the  change  repeated,  he 
at  lad  interrogated  his  wife  on  the  fubjeii,  who  frankly 
confefled  that  the  Bufhreen  had  fedueed  her.  Here¬ 
upon  the  Kafir  put  her  into  confinement,  and  called  a 
palaver  upon  the  Bufhreen’s  condudl.  The  fa6l  was 
clearly  proved  againft  him  ;  and  he  was  fentenced  to  be 
fold  into  flavery,  or  to /find  two  (laves  for  his  redemp¬ 
tion,  according  to  the  pleafure  of  the  complainant.  The 
injured  hufband,  however,  was  unwilling  to  proceed 
againft  his  friend  to  fuch  extremity,  and  defired  rather 
to  have  him  publicly  flogged  before  the  governor’s  gate. 
This  was  agreed  to,  and  the  fentence  was  immediately 
executed.  The  culprit  was  tied  by  the  hands  to  a  ftrong 
flake  ;  and  a  long'black  rod  being  brought  forth,  the 
executioner,  after  flonrifhing  it  round  his  head  for  fome 
time,  applied  it  with  fuch  fpree  and  dexterity  to  the 
Bufhreen’s  back,  as  to  make  him  ruar  until  the  wood* 
refounded  with  his  fereams.  The  furrounding  multi¬ 
tude,  by  their  hooting  and  laughing,  manifefted  how 
much  they  enjoyed  the  punifhment  of  this  old  gallant ; 
and  it  is  worthy  of  remark,  that  the  number  of  flripec 
was  precifely  the  fame  as  are  enjoined  by  the  Mofaic 
law )  forty,  favt  one.” 

Tbe,paetbQd  of  cqj Wftipg  the  ^egro  nations  to  the 
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religion  fcf  the  Arafejao  Impoftor  u  a  very  Angular  one; 
and  Mr  Park  faw  the  whole  people  of  Teefee  converted 
in  an  inftant.  t>uriiig  his  refidence  in  that  town  an 
embaffy  of  ten  people  belonging  to  Almami  Abdulkader, 
king  of  Foota  Torra,  a  country  to  the  weft  of  Bondou, 
arrived  at  Teefee  ;  and  defiring  Tiggity  Sego  the  gover¬ 
nor  to  call  an  affembly  of  the  inhabitants,  announced  pub¬ 
licly  their  king’s  determination,  to  this  effe&  :  “  That 
nnlefs  all  the  people  of  Kaflon  would  embrace  the  Ma- 
homedan  religion,  and  evince  their  converfion  by  faying 
eleven  public  prayers,  he  (the  king  of  Foota  Torra) 
could  not  poflibly  ftand'  neuter  in  the  prefent  conteft, 
but  would  certainly  join  his  arms  to  thofe  of  Kajaaga  ” 
A  meffage  of  this  nature,  from  fo  powerful  a  prince, 
could  not  fail  to  create  great  alarm;  and  the  inhabitants 
of  Teefee,  after  a  long  confutation,  agreed  to  conform 
to  his  good  pleafure,  humiliating  as  it  wa3  to  them. 
Accordingly,  one  and  all  publicly  offered  up  eleven 
prayers,  which  were  confidered  a  fufficient  teftimony  of 
their  having  renounced  Paganifm,  and  embraced  the 
do6trir.es  of  the  Prophet. 

Our  author  relates  a  ftory,  which  we  cannot  refufe 
ourfelves  the  pleafure  of  inferting,  becaufe  it  exhibits  a 
*ery  pleaftng  picture  of  the  affe&ion  and  gratitude  of 
the  Fagan  negroes.  In  his  train  was  a  blackfmith,  who 
had  lived  fome  years  on  the  Gambia,  and  who  now  re¬ 
turned  to  hi3  own  country  KaJJon .  “  Soon  after  we 

came  in  fight  of  Jumbo,  his  native  town  (fays  Mr  Park), 
his  brother,  who  had  by  fome  means  been  apprifed  of 
his  coming,  came  out  to  meet  him,  accompanied  by  a 
ftnging  man  :  he  brought  a  horfe  for  the  blackfmith, 
that  he  might  enter  his  native  town  in  a  dignified  man¬ 
ner  ;  and  he  de  fired  each  of  us  to  put  a  good  charge  of 
powder  into  our  guns.  The  ftrging  man  now  led  the 
way,  followed  by  the  two  brothers  ;  and  we  were  pre- 
fently  joined  by  a  number  of  people  from  the  town,  all 
of  whom  demonftrated  great  joy  at  feeing  their  old  ac¬ 
quaintance  the  blackfmith,  by  the  motl  extravagant 
iumping  and  linging.  On  entering  the  town,  the  fing* 
ing  man  began  an  extempore  fong  in  praife  of  the  black¬ 
fmith,  extolling  his  courage  in  having  overcome  fo  many 
difficulties  ;  and  concluding  with  a  ftrift  injun&ion  to 
his  friends  to  drefs  him  plenty  of  vi&uals. 

u  When  we  arrived  at  the  blackfmith’s  place  of  refi¬ 
dence,  we  difmounted  and  fired  our  mufkets.  The  meet¬ 
ing  between  him  and  his  relations  was  very  tender ;  for 
thefe  rude  children  of  nature,  free  from  reftraint,  dif- 
play  their  emotions  in  the  ftrongeft  and  moll  exprefiive 
manner.  Amidft  thefe  tranfpoits,  the  blackfmith’s  aged 
mother  was  led  forth,  leaning  upon  a  ftaff.  Every  one 
made  way  for  her ;  and  fhe  ftretched  out  her  hand  to 
bid  her  fon  welcome.  Being  totally  blind,  fhe  ftroked 
his  hands,  arms,  and  face,  with  great  care,  and  feemed 
highly  delighted  that  her  latter  days  were  bleffed  by  his 
return,  and  that  her  ears  once  more  heard  the  mutic  of 
his  voice.  From  this  interview  I  was  fully  convinced, 
that  whatever  difference  there  is  between  the  Negro 
und  European  in  the  conformation  of  the  nofe  and  the 
colour  of  the  fkin,  there  is  none  in  the  genuine  fympa- 
thies  and  cliara&eriftic  feelings  of  our  common  nature. 

“  During  the  tumult  of  thefe  congratulations,  I  had 
feated  myfelf  apart,  by  the  fide  of  one  of  the  huts,  be¬ 
ing  unwilling  to  interrupt  the  flow  of  filial  and  parental 
tenderuefa ;  and  the  attention  of  the  company  was  fo 
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entirely  taken  up  with  the  blackfmith,  that  I  believe 
none  of  his  friends  had  obferved  me.  When  all  the  peo¬ 
ple  prefent  had  feated  themfelvcs,  the  blackfmith  was 
defined  by  his  father  to  give  them  fome  account  of  his 
adventures  ;  and  filence  being  commanded,  he  began  ; 
and  after  repeatedly  thanking  God  for  the  fucccfs  that 
had  attended  him,  related  every  material  occurrence  that 
had  happened  to  him -from  his  leaving  Kaftan  to  his  ar¬ 
rival  at  the  Gambia  ;  his  employment  and  fuccefs  in 
thofe  parts ;  and  the  dangers  he  had  efcaped  in  return¬ 
ing  to  his  native  country.  In  the  latter  part  of  his  nar¬ 
ration,  he  had  frequently  occafion  to  mention  me ;  and 
after  many  ftrong  exoreffions  concerning  my  kindnefs 
to  him,  he  pointed  to  the  place  where  l  fat,  and  ex¬ 
claimed,  qffille  ibi  firings  “  fee  him  fitting  there.”  In  a 
moment  all  eyes  were  turned  upon  me  ;  I  appeared  like 
a  being  dropped  from  the  clouds ;  every  one  was  fur- 
prifed  that  they  had  not  obferved  me  before  ;  and  a  few 
women  and  children  exprefted  great  uneafinefs  at  being 
fo  near  a  man  of  fuch  an  uncommon  appearance.  By 
degrees,  however,  their  apprehenfions  fubfided ;  and 
when  the  blackfmith  aftured  them  that  I  was  perfectly 
inoftenfive,  and  would  hurt  nobody,  fome  of  them  ven¬ 
tured  fo  far  as  to  examine  the  texture  of  my  clothes  ; 
but  many  of  them  were  ftill  very  fufpicious ;  and  when 
by  accident  I  happened  to  move  myfelf,  or  look  at  the 
young  children,  their  mothers  would  fcamper  off  with 
them  with  the  greateft  precipitation.  In  a  few  hours, 
however,  they  all  became  reconciled  to  me.”  With 
thefe  worthy  people  our  author  fpent  the  greater  part 
of  two  days  in  feafting  and  merriment ;  the  blackfmith 
accompanied  him  to  the  capital ;  and  declared,  that  he 
would  not  leave  him  while  he  refided  there. 

KEATE  (George,  Efq;  F.  R.  S. ),  defeended  of  an 
ancient  and  honourable  family,  was  born  about  the 
year  1729  or  17 30,  and  received  his  education  at  King- 
iton  fchool,  under  the  Rev.  Mr  Woodefon.  From 
thence  he  went  to  Geneva,  where  he  refided  fome  years; 
and  during  his  ftay  there,  became  acquainted  with  Vol¬ 
taire,  with  whom  he  continued  to  correfpond  many 
years  after  he  returned  to  England.  After  finiffiing 
the  tour  of  Europe,  he  fettled  as  a  ftudent  in  the  In¬ 
ner  Temple,  was  called  to  the  bar,  and  fometimes  at¬ 
tended  Weftminfter  Hall  ;  though  lie  did  not  meet 
with  encouragement  enough  to  induce  his  perfeverance 
in  his  profdTion,  nor  indeed  does  it  feem  probable  that 
he  had  fnfficient  application  for  it.  His  firft  literary  per¬ 
formance  was  “  Ancient  and  Modern  Rome,”  a  poem, 
written  at  Rome  in  the  year  1755,  printed  in  the  year 
1760,  and  received  with  confiderable  apphufe.  The 
next  year  he  publifhed  “  A  Short  Account  of  the  An¬ 
cient  Hiftory,  Prefent  Government,  and  Laws,  of  the 
Republic  of  Geneva,  8vo.”  Thi3  work  was  compiled 
during  the  author’s  refidence  at  Geneva  ;  is  a  very  ufe- 
ful  one  ;  and  is  dedicated  to  Monfieur  do  Voltaire  ;  to 
whom  he  fays,  “  When  I  reflect,  that  it  was  in  this 
Republic,  whole  government  I  have  attempted  to  de- 
feribe,  that  I  was  tirft  introduced  to  your  acquaintance; 
when  memory  renews  the  hours  of  facial  mirth  and  re¬ 
fined  entertainment  which  your  hofpitality  and  eonverfa- 
tion  afforded  me  —  I  cannot  but  rejoice  in  this  occafion  of 
expreffing  my  gratitude  ;  proud  that,  as  your  triendfhip 
diftinguilhed  the  author  of  thefe  pages  in  a  foreign 
country,  your  name  may  at  home  adorn  his  labour.” 

G  2  '  It 
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It  was  at  one  time  the  intention  of  Voltaire  to  tranflate 
this  account  into  French,  though  he  afterwards  relin- 
quifhed  the  defign. 

The  next  year,  1762,  he  produced  an  “  Epiftle  from 
I.ady  Jane  Gray  to  Lord  Guildford  Dudley  and  in 
,763,  “The  Alps,”  a  poem;  the  fubjed  of  which 
comprehends  all  that  chain  of  mountains  known  under 
the  general  name  of  ti  e  Alps,  extending  from  Italy  to 
Germany,  and  from  France  to  Tyrol,  by  whatever  de¬ 
nomination  they  are  particularly  dilltnguHhed.  Of  all 
the  poetical  works  of  Mr  Kcate,  this  is  intitled  to  the 
higheft  praife  for  truth  of  defctiption,  elegance  of  ver- 
fili  cat  ion,  and  vigour  of  fancy. 

Continuing  to  employ  the  prefs,  in  1764  he  publish¬ 
ed  u  Nctley  Abbey,”  which  he  afterwaids,  in  1769, 
enlarged  and  reprinted  :  and,  in  1  76 ;,  produced  “  The 
Temple  Student,  an  Epiftle  to  a  Friend  hurnour- 
oufly  rallying  Ins  own  want  of  application  to  the  ft  tidy 
of  the  law,  his  preference  of  the  belles  lettres,  and  his 
confequent  want  of  fuccefs  in  his  proftffion.  The 
death  of  Mrs  Cibber  in  17 66,  of  whofe  merits  as  an  ac- 
trefs  he  entertained  the  higheft  opinion,  gave  occafion 
for  a  poem  to  her  memory,  which  celebrates  her  excel¬ 
lent  performances  on  the  ftage,  and  laments  the  lofs  the 
theatre  would  fuftain  by  her  death. 

In  February  1769,  he  married  Mifs  Hudfon  ;  and 
about  the  fame  time  pubhfhed  “  Feiney  ;  an  Epiftle  to 
M.  de  Voltaire  ”  In  this  poem,  after  praifing  with 
energy  the  various  beauties  of  his  friend's  poetical  v/orks, 
he  introduces  the  following  panegyric  on  Shakefpeare: 

Yes  !  jealous  wits  may  ftill  for  empire  ftrive, 

Still  keep  the  flames  of  critic  rage  alive  : 

Our  Shakefpeare  yet  fhall  all  his  rights  maintain, 

And  crown  the  triumphs  of  Eliza’s  reign. 

Above  contronl,  above  each  chflic  rule, 

His  tut’refs  Nature,  and  the  world  his  fchool, 

On  foaring  pinions  borne,  to  him  was  given 
T h’  aerial  range  of  Fancy’s  bright  ell  heav’n  ; 

To  bid  wrapt  thought  o’er  nobleft  height?  afpire, 
And  wake  each  paflion  with  a  mufe  of  «fire. 

Revere  his  genius.  To  the  dead  be  juft, 

And  fpaie  the  laurels  that  o’erftiade  the  duft. 

.Low  fleeps  the  bard,  in  cold  objlrndion  laid , 

Nor  afks  the  chaplet  from  a  rival’s  head. 

O’er  the  drear  vault,  Ambition’s  11 1 moll  bound, 
Unheard  fhall  Fame  her  airy  trumpet  found  l 
Unheard  alike  ;  nor  grief  nor  tranfport  raife 
The  bbft  of  cenfure,  or  the  note  of  praife  ! 

As  Raphael’s  own  creation  grac’d  his  hearfe, 

And  fham’d  the  pomp  of  oftentatious  verfe, 

Shall  Shakefpeare’s  honours  by  himfelf  he  paid, 

And  Nature  perifli  ere  his  pictures  fade. 

This  euloginm  on  Shakefpeare,  in  an  an  epiftle  to  Vol¬ 
taire,  who  had  laboured  fo  long  audio  ftrenuoufly  to 
detract  from  the  merit  of  our  immortal  bard,  ftiews  that 
Mr  Keate  had  not  given  up  his  judgment  to  the  fage 
of  Ferney.  How  the  old  and  envious  fophiiler  would 
relifh  his  friend’6  conduft,  may  be  eafily  conceived. 
His  feelings  were  certainly  very  different  from  thofe  of 
the  mayor  and  burgefTcs  of  Stratford,  when,  in  confe- 
quence  of  this  panegyric  on  their  townfman,  they  com¬ 
plimented  Mr  Keate  with  a  ftandifh,  mounted  with  iil- 
ver,  made  out  of  the  famous  Mulberry  tree  planted  by 
Shakefpeare. 
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In  1773,  he  publiihed  “  The  Monument  in  Arca¬ 
dia,”  a  dramatic  poem,  built  on  the  pidlure  of  Pouftin, 
mentioned  by  Abbe  du  Bos  in  his  “  Critical  Reflections 
on  Poetry  and  Painting.” 

In  1779?  Mr  Keate  produced  one  of  his  moft  fuc- 
cefsful  works,  intitled  u  Sketches  from  Nature  ;  taken 
and  coloured  in  a  Journey  to  Margate,”  2  vols,  121110. 
This  performance,  allowing  it  to  be,  as  it  really  is,  an 
imitation  of  Sterne’3  “  Sentimental  Journey  yet  con¬ 
tains  fo  many  pleating  delineations  of  hfe,  fo  many 
ftrokes  of  humour,  and  fo  much  elegance  of  compofi- 
tion,  that  few  will  hditate  to  give  it  the  preference  to 
afiy  other  of  Sterne’s  imitators. 

In  1781,  he  colle&ed  his  poetical  works  in  two  vols, 
i2mo,  and  added  feveral  new  pieces  not  before  printed*. 
The  principal  of  thefe  was  “  The  Helvetia!,”  a  frag¬ 
ment,  written  at  Geneva  in  the  year  17  76.  In  the 
preface  to  this  performance  he  gives  the  following  ac¬ 
count  of  it  :  “  During  a  long  flay  l  many  years  iince 
made  at  Geneva,  l  viiited  molt  of  the  principal  plaees 
in  Switzerland.  The  many  fublime  feenes  with  which 
nature  hath  enriched  this  romantic  country  ;  the  tian- 
quilhty  and  content  with  which  every  individual  enjoys 
his  property;  and,  above  all,  that  independence  of  mind 
which  is  ever  the  refult  of  liberty — animated  me  with 
fuch  veneration  for  the  firft  authors  oi  that  freedom, 
whofe  figures  are  recorded  to  pofterity  either  by  fculp. 
ture  or  painting  in  the  public  parts  of  the  towns  thro’ 
thofe  little  ftates,  that  my  entluifiafm  betrayed  me  in¬ 
to  a  delign  of  writing  a  poem  on  this  lingular  revolu¬ 
tion  ;  the  argument  of  which  I  had  divided  into  ten 
cantos,  beginning  the  work  with  the  oppreflions  of  the 
Houfe  of  Aultria,  and  doling  it  with  the  battle  of 
Mongarten  ;  by  which  thole  injured  people  finally  le- 
liounced  its  ufurpation,  and  formed  among  themfclvos 
thofe  various  confederacies  that  ended  in  the  great  union 
and  alliance  of  the  prefent  thirteen  cantons.  When  I  had 
fettled  the  whole  pirn  of  thus  work,  I  occafion  ally,  as  1. 
found  a  difpolition  in  mylelf,  took  up  any  part  of  the 
poem  which  at  the  moment  moft  invited  my  thoughts 
and  enjoying  at  this  time  fuch  an  intercourfe  *vitii  M. 
de  Voltaire  as  afforded  me  a  conltant  accefs  to  him,  I 
acquainted  him  with  my  intention,  (hewing  him  the  ar¬ 
gument  I  had  drawn  out  for  the  conduct  of  the  whole 
defign.  He  kept  it  a  few  days  ;  and,  in  returning  it, 
told  me,  that  he  thought  the  great  objed  of  the  piece, 
the  t pifodes  couneded  with  the  hillory,  together  with 
the  fcenery  of  the  country,  prefented  fubjed  matter 
whereon  to  form  a  fine  poem;  “  but  the  time  (added  hej 
which  fuch  an  undertaking  will  require,  I  would  rather 
counfel  you  to  employ  on  fubjeds  that  might  more  en¬ 
gage  the  public  attention  ;  for  fhould  you  devote  \our- 
lelf  to  the  completion  of  your  prefent  dcfigu,  the  Swifs 
would  be  much  obliged  to  yon,  without  being  able  to 
lead  you,  and  the  re  It  of  the  world  care  little  about  the 
matter.”  Feeling  the  force  and  juftnels  of  the  remark, 
Mr  Keate  laid  alide  his  plan,  and  probably  never  le- 
fiuned  it-  In  the  fame  year,  1  781,  he  pubhfhed  “  An 
Epiftle  to  Angelica  Kauffman.” 

A  few  years  after,  he  became  engaged  in  a  long  and 
vexatious  law-fuit,  in  confcquence  of  the  negled  (to  fay 
the  leaft  of  it)  of  an  archiud  who  profiled  himfelf  to 
be  his  friend;  the  particulars  of  which  it  is  of  no  impor¬ 
tance  to  detail.  At  the  conclufton  of  the  bnfinefs^  lie 
fhewed  that  his  good  humour  had  not  forfaken  him  t 
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Keate.  And  in  1^87  he  gave  to  the  public  the  principal  cir- 
""-v  '  cumftances  of  his  cafe  in  a  performance,  intitled,  4i  The 

Diflreffed  }>oet ,  a  ferio-comic  Poem,  in  three  Cantos,” 
4to,  with  home  pleafantry,  and  without  any  acrimony. 

His  laft  work  d'd  inf  nite  honour  to  his  head  and  his 
heart,  as  well  as  to  the  liberality  of  the  bookfeller  for 
whom  on  the  title-page  it  was  laid  to  be  pnblifhed.  In 
the  year  17S2,  the  Antelope  packet  was  (Lipwrecked 
on  the  Pelew  ifiands,  where  the  commander,  Captain 
Wilfon,  and  hi3  crew  lived  fome  time  before  they  could 
get  off  On  his  return  to  England,  the  Captain  was, 
for  tome  reafon  or  other,  refnfed  the  command  of  ano¬ 
ther  fh;p  ;  and,  as  we  have  been  informed,  he  was  re¬ 
duced  to  a  date  much  the  reverfe  of  affluence.  Tliefe 
circumdances  being  communicated  to  Mr  Keate,  who 
was  ftruck  with  admiration  of  the  manners  of  the  in¬ 
habitants  of  the  Pelew  iflands  (See  Pelew  Islands, 
E  ray  cl. ) ,  he  offered  to  draw  up,  for  the  benefit  of  Cap¬ 
tain  Wilfon,  a  narrative  of  the  occurrences  which  took 
place  during  that  officer’s  relidence  among  fo  fmguiar 
a  people.  This  he  executed  in  “  An  Account  of  the 
Pelew  Ifhnds,  fituated  in  the  Wefiern  Part  of  the  Pa¬ 
cific  Ocean  :  compofed  from  the  Journals  and  Com¬ 
munications  of  Captain  Henry  Wiifon  and  fome  of 
his  Officers,  who  in  Auguft  1783  were  there  fhfp- 
wrecked,  in  the  Antelope,  a  Packet  belonging  to 
the  Honourable  the  Eaft  India  Company,”  4to  ;  a 
work  written  with  great  elegance,  compiled  with  much 
care,  and  which,  if  embell  fhed  (as  it  has  been  infinua- 
ted)  with  faCts  better  calculated  to  have  found  a  place 
in  a  novel  than  a  genuine  narrative,  mult  be  aferibed  to 
the  mifinformation  of  thofe  who  were  aCtors  in  the 
feene,  and  inuft  firft  have  deceived  before  they  obtained 
credit.  We  mention  this  report  as  it  has  come  to  us, 
without  any  attempt  cither  to  eftablifh  or  refute  it.  We 
fhall  only  add,  that  if  the  charge  is  well  founded,  Mr 
Keate  (who  undertook  the  talk  on  the  molt  dilintereft- 
ed  principle,  and  derived  no  advantage  whatever  from 
the  work)  was  too  fturdy  a  moralift  to  have  had  any 
hand  in  the  impoGtion. — The  manufeript  was  offered 
to  Mr  Dodfley  for  300  guineas  ;  but  lie  lielitated  to 
give  for  it  fo  large  a  price,  when  another  bookfeller  un¬ 
dertook  to  publifh  the  work  for  the  benefit  of  Mr  Wii¬ 
fon  ;  and,  we  have  reafon  to  believe,  paid  to  that  gen¬ 
tleman,  within  the  cornppfs  of  a  year,  triple  the  funi 
for  which  the  manufeript  had  been  offued  to  Dudfley. 
Such  conduct.  reflects  honour  on  the  London  trade. 

Befides  the  pieces  already  mentioned,  Mr  Keate  was 
the  author  of  many  Prologues  and  Epilogues,  fpoken 
at  Mr  Newcomb’*  fchool  at  Hackney.  He  adapted 
his  friend  Voltaire’s  “  Semiramis”  to  the  ftage  ;  but 
this  was  fuperfided  in  1777  at  Drury  Lane,  by  a 
worthlefs  tranfiation  of  as  worthlefs  an  author,  one  Cap¬ 
tain  Ayfcough  ;  but  neither  this  nor  the  author  are  de- 
ferving  of  any  further  notice. 

We  fhall  conclude  by  obferving,  that  Mr  Kcate’s 
life  pafied  without  any  viciffitudes  of  fortune  ;  he  in¬ 
herited  an  ample  eflatc,  which  he  did  not  attempt  to 
increafe  otherwife  than  by  thofe  attentions  which  pru¬ 
dence  dictated  in  the  management  of  it.  He  was  ho- 
fpitable  and  beneficent,  and  poffefied. the  good-will  of 
mankind  in  a  very  eminent  degree.  For  the  laft  year 
or  two,  his  health  vifibly  declined  ;  but  on  the  day  he 
died,  it  appeared  to  be  fomewhat  mended.  His  death 
was  fudden,  on  the  27th  of  June  1797-  He  left  one 
daughter,  married  in  1796  to  John  Henderfon,  Efq; 


of  the.  Adelphi;  A.t  the  time  of  his  death,  Mr  Keate  Kennkotfr 
was  a  Bencher  of  the  Temple,  and  a  very  old  member  *  v 
of  the  Royal  and  Antiquaiy  Societies,  of  both  of  which 
he  had  been  frequently  elected  one  of  the  council. 

KEN N ICO  I  T  (Dr  Benjamin)  was  a  man  of  fuch 
eminence  in  the  learned  world,  that  every  thing  rela¬ 
ting  to  him  mult  be  generally  interelling.  In  the  bio¬ 
graphical  fketch  of  him  published  in  the  Encyclopedia , 
we  have  acknowledged  ourfelves  unacquainted  with  the 
rank  and  character  ofKs  parents;  but  this  information 
has  been  fiuce  fupplied  by  a  very'  candid  and  well-in¬ 
formed  writer  in  the.  Moatldy  Maga/ir.e;  and  as  it  is 
accompanied  with  circumftances  peculiarly  honourable 
to  the  Doctor,  and  ought  therefore  to  be  prtferved,  we 
(hall  infert  it  in  this  place. 

The  parents  of  Dr  Kennicott  (fajs  this  writer) 
were  honelt  characters  :  His  father  was  the  par ifh 
clerk  of  Totnefs,  and  or.ee  rnalttr  of  a  charity  fchool 
in  that  town.  At  an  early  age  young  Kennicott  fuc- 
ceeded  to  the  fame  employ  in  the  fchool,  being  recom¬ 
mended  to  it  by  his  remarkable  fobricty  and  prema¬ 
ture' knowledge.  It  was  in  that  fit  nation  he  wrote  the 
verfes  to  the  honourable  Mrs  Courtney;  which  recom¬ 
mended  him  to  her  notice,  aud  that  of  many  neighbour- 
ing  gentlemen.  They,  with  a  laudable  generality, 
opened  a  fubfeription  to  fend  him  to  Oxford. 

“  He  £oon  there  dillinguifhed  hirr.felf,  as  is  well  known. 

As  a  teftimony  of  the  tiuth  of  the  above  fiatement,  the 
following  is  a  copy  of  an  infeription  written  by  Dr 
Kennicott,  and  engraved  on  the  tomb  of  his  father  and 
mother.  The  writer  of  this  article  has  tranferibed  it 
from  the  original  in  the  church- yad  of  Totriefs.  The 
tomb  is  more  elegant  than  perfons  in  their  fituation  are 
accufiomed  to  have  ereCted,  and  was  thought,  perhaps, 
by  the  envious  to  be  fomewhat  eftentations.  A  per- 
fonal  knowledge  of  the  DoCtor  induces  the  writer  of 
this  article  to  think,  that  it  was  lather  the  tribute  of  a 
good  and  grateful  mind,  and  of  the  pious  reverence  and 
love  which  he  entertained  for  the  authors  of  his  being* 

As  Virtue  fhould  be  of  good  report, 
facred 

be  this  humble  Monument 
to  the  Memory  of 

Bfnjamin  Kennicott,  PnrifuClerk  of  Totncfc, 
and  Elizabeth  his  Wife  : 

The  latter 

an  Example  of  every  C  hi  ill ian  Duty  ; 

The  former, 

animated  with  the  warmeft  Zeal, 
rcgulaced  by  the  be  ft  good  fenfe, 
and  both  conltautl/  exerted 
for  the  Salvation  of  himfelf  and  others. 

Reader ! 

Soon  (halt  thou  d’"e  alfo ; 
and  as  a  Candidate  for  Immortality 
ftrike  thy  bread  and  fay. 

Let  me  live  the  life  of  the  Righteous, 
that  my  laft  end' may  be  like  his. 

Trifling  are  the  dates  of  Time 
where  the  fubjeCt  is  Eternity. 

EreCted 

by  their  Son,  B.  Kennicott,  D,  D. 

Canon  of  Chrift-Church,  Oxford. 

“  It  is  faid,  that  when  Dr  Kennicott  had  taken  or¬ 
ders,  he  came  to  officiate  in  his  clerical  capacity  in  his 

native 
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When  his  fnther  a*  cletk  proceeded  to  or  the  kcrntej-osk,  width  they  did  not  fully  W«MUnd. 
-  *  -  1  c  1 1  -  Our  dyers,  even  at  prefent,  feehtve  many  f?Le  accounts 

refpc&ing  the  <jye-fluif$  which  they  ufc  daily.  } 

The  ufe  of  kermes  in  dyeing  teems  to  have  been  con* 
tinued  through  every  century.  In  the  middle  ages,  as 
they  are  called,  we  meet  with  kermes  under  the  name 
of  vermi  cuius  or  vermicu/utn  /  and  on  that  account  cloth, 
dyed  with  them  was  called  vermiculata .  Hence  the 
French  word  vermeil ,  and  its  derivative  vermilion,  as  k 
well  known,  had  their  extradion  ;  the  latter  of  which 
originally  fignified  the  red  dye  of  kermes,  but  it  ia  now 
ufed  for  any  red  paint,  and  alfo  for  fine  pounded  cinna¬ 
bar. 


Kfmes  native  town.  . . . . ---  -  -  * 

-  place  the  furplice  on  his  (boulders,  a  ftiuggle  enfued  be* 

tween  the  modefty  of  the  fan  and  the  honed  pride  of 
the  parent,  who  infifted  on  paying  that  refpc£i  to  ni3 
fon  which  he  had  been  accuftomed  to  fhe\v  to  other 
Clergymen:  to  this  filial  obedience  wa3  obliged  tofnbrmt. 
A  circumftance  is  added,  that  his  mother  had  often  de¬ 
clared  fhe  fhould  never  be  able  to  iupport  the  joy  of 
hearing  her  fon  preach ;  and  that  on  her  attendance  at 
the  church  for  the  fir  ft  time,  (he  was.fo  overcome  m  to 
be  taken  out  in  a  ftate  of  temporary  infenfibility.’ 
KERMES  (fee  Coccus  llicis,  Encycl.)  has  been 


proved  by  ProfefTor  Beckmann  to  have  been  ufed  as  a  dye 
from  very  remote  antiquity.  “  All  the  ancient  Greek 
and  Latin  writers,  he  fays,  agree,  that  kermes,  called 
by  the  latter  coccum ,  perhaps  alto  coccus ,  and  often  gra - 
Hum ,  were  found  upon  a  low  (hrubby  tree,  with  prick¬ 
ly  leaves,  which  produced  acorns,  and  belonged  to  the 
genus  of  the  oak  ;  and  there  is  no  reafon  to  doubt  that 
they  mean  coccum  ilicis ,  and  that  low  ever  green  oak, 
with  the  prickly  leaves  of  the  holly  {aquifolium)^  which 
is  called  at  prefent  in  botany  quercus  ilex .  This  afler- 
tion  appears  more  intitled  to  credit,  as  the  ancients  af- 
fign  for  the  native  country  of  this  tree  places  where  it 
it  is  ftill  indigenous,  and  produces  kermes. 

«  I  am  inclined  (continues  our  author)  to  believe, 
that  the  art  of  employing  kermes  to  dye  a  beautiful  red 
colour  was  difeovered  in  the  Eaft  at  a  very  early  pe¬ 
riod  ;  that  it  was  foon  fo  much  improved  as  to  excel 
even  the  Tyrian  purple  ;  and  that  it  contributed  to 
caufe  the  proper  purple  to  be  at  length  abandoned. 
Fiom  the  coftly  red  dyes  extolled  fo  much  by  the  He¬ 
brew  writers,  and  which,  according  to  the  opinion  of 
learned  commentators,  were  made  from  kermes,  I  fhall 
not  venture  to  adduce  any  proofs,  as  I  am  not  acquaint¬ 
ed  with  the  Oriental  languages  to  examine  their  ac¬ 
counts  with  accuracy  ;  but  I  have  found  a  paflage  in 
Vopifcus,  which  feems  to  render  my  conjefture  very 
probable.  That  author  informs  us,  that  the  king  of 
Perfia  fent  to  the  Emperor  Aurelian,  befides  other  ar¬ 
ticles  of  great  value,  fome  woollen  cloth,  which  was  of 
a  much  coftlier  and  brighter  purple  colour  than  any 
that  had  been  ever  feen  in  the  Roman  empire,  and,  m 
comparifon  of  which,  all  the  other  purple  cloth  worn 
by  the  Emperor  and  the  ladies  of  the  court  appeared 
dull  and  faded.  In  my  opinion,  this  cloth,  which  was 
of  a  beautiful  purple  red  colour,  was  not  dyed  with  the 
liquor  of  the  murex,  but  with  kermes.  This  idea  wa3 
indeed  not  likely  to  occur  to  the  Romans,  who  were 
acquainted  only  with  the  purple  of  the  murex,  and  who 
had  lefs  experience  in  the  arts  in  general  than  in  that 
of  robbing  and  plundering,  or  who,  at  any  rate,  in  that 
refpea  were  inferior  to  the  Orientals.  The  Roman 
emperors  caufed  this  fuppofed  purple  to  be  fought  for 
in  India  by  the  mod  experienced  dyers;  who,  not  be¬ 
ing  able  to  find  it,  returned  with  a  vague  report  that 
the  admired  Perfian  purple  was  produced  by  the  plant 
fandix.  I  am  well  aware,  that  fome  commentators 
have  fuppofed  that  the  fandix  was  our  madder.  He- 
fychius,  however,  fays,  very  confidently,  that  the  fan  ¬ 
dix  is  not  a  plant,  but  a  kind  of  fhrubby  tree,  which 
yields  a  clye  like  the  coccus.  Ihe  Roman  dyers,  per¬ 
haps  prejudiced  in  favour  of  the  murex,  made  that  only 
the  objeft  of  their  fearch  ;  and  their  labour  proving 
firuitiefs,  they  might  have  heard  fomething  of  kermes, 


KHAS,  in  Bengal,  1and3  taken  into  the  hands  of 
government,  oppofed  to  the  management  of  Zemindars 
or  farmers.  See  Zemindar  in  this  Supplement. 

KHALSA,  in  Bengal,  fometimes  with  the  addition 
of  Shereefah,  the  department  of  land  and  revenues  ;  the 
exchequer. 

KHERAjE,  in  Bengal,  fignifies  ftri&ly  the  tribute 
paid  by  a  conquered  country  :  it  is  alio  ufed  for  reve¬ 
nue  in  general. 

KHIDMUT,  office,  attendance,  employment,  fer- 
vice. 

KH1DMUTGAR,  a  waiting  man. 

IvHISMUT,  portion  or  divifion. 

KHOMAR,  or  Comar,  a  Zemindar’s  demefne  land. 
KING-Post,  or  YLihg- Piece,  is  a  piece  of  timber  fet 
upright  in  the  middle,  between  two  principal  rafters, 
and  having  ftruts  or  braces  going  from  it  to  the  middle 
of  each  rafter.  See  Roof,  JLncycl . ;  and  Carpentry* 
Snppi 

KIPPIS  (Andrew,  D.  D.  F.  R  and  A.  S.),  was 
born  at  Nottingham,  March  28  (O.  S.)  17 25.  His 
father,  a  refpe&able  tradefman  of  that  town,  was  de¬ 
fended  from  the  Rev.  Benjamin  King  of  Oakham, 
Rutlandfhire,  an  ejected  miniiter;  and  his  mother,  Ann 
Ryther,  was  the  grand  daughter  of  the  Rev.  John  Ry- 
ther,  who  was  ejc&ed  from  the  church  of  Fernby,  in 
the  county  of  York.  In  the  year  1730,  he  loft  his 
father,  and  went  to  refide  with  his  grandfather,  An¬ 
drew  Kippis  of  Seaford  in  Lincoln  (hire.  He  received 
hi3  claflical  education  at  the  grammar  fchOol  in  that 
town  ;  but  what  contributed  moll  to  his  future  emi¬ 
nence,  was  the  friendship  of  the  Rev.  Mr  Merrival, 
who  was  equalled  by  few  of  his  contemporaries  in  vari¬ 
ous  branches  of  learning,  particularly  in  his  acquaint¬ 
ance  with  the  claffics,  his  knowledge  of  ancient  and 
modern  hiftory,  and  his  refined  tafte  in  the  belles  lettres. 
Dr  Kippis  frequently  faid,  that  it  was  impoffible  for 
him  to  exprels  his  obligations  to  this  friend  of  his 
youth.  In  1741  he  removed  to  Northampton,  and 
commenced  his  academical  ftudies  under  Dr  Doddridge* 
After  a  refidence  of  five  years  at  the  academy,  .he  was 
invited  by  feveral  congregations  to  become  their  mini* 
fter.  Though  he  wa,  prefled  to  fettle  at  Dorchvfter, 
and  had  been  chofeu  their  minifler,  he  gave  the  prefe* 
rence  to  an  invitation  from  Boflon  in  Lincolnfhire, 
where  he  went  to  relide  in  September  1746.  Here  he 
continued  four  years  ;  and  in  November  1750,  accept¬ 
ed  the  paftoral  Charge  of  a  congregation  at  Dorking  m 
Surry.  The  congregation  meeting  in  Princes-ftreet 
Weftminfter,  having  been  without  a  minifter  about  two 
years,  he  was  clioien,  in  June  1753,  to  fuccecd  the 
Rev.  Di  Obadiah  Hughes*'  On  the  21  ft  of  Septem¬ 
ber 
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lippli.  ker  following,  he  married,  at  Bofton,  Mifs  Elizabeth 
Bott,  one  of  the  daughters  of  Mr  Ifaac  Bott,  a  mer¬ 
chant  of  that  place  ;  and  In  the  month  of  O&ober  fix¬ 
ed  his  refidence  in  Wcftminfler.  In  June  1767,  he  re¬ 
ceived  the  degree  of  D.  D.  from  the  univerfity  of  E- 
dinbingh,  on  the  unfolicited  recommendation  of  the 
hte  learned  ProfefTor  Robcrtfon.  He  was  ele&ed  a 
member  of  the  Society  of  Antiquaries  on  the  j  ^th  of 
March  1778  ;  and  on  the  17th  of  June  1779,  wa3 
thole n  a  Fellow  of  the  Royal  Society.  In  both  Societies 
he  had  the  honour  of  being  in  the  council  two  v-kts. 

f)r  Kippis  was  eminently  diftinguilhed  for  the  vir¬ 
tues  and  aceomplifhinents  which  form  the  chief  orna¬ 
ments  of  private  life.  With  a  fuavity  of  manners  and 
urbanity  of  behaviour  peculiarly  attractive;  he  united 
that  knowledge  of  men  and  books  which  rendered  his 
converfation  uncommonly  entertaining  and  inftrudtive 
tp  the  circle  of  his  acquaintance  and  friends.  As  a  mi- 
rftfter,  he  was  not  ltfs  eminent  for  his  profound  acquaint¬ 
ance  with  every  branch  of  theology  than  for  the  happy 
manner  in  which  he  applied  it  to  the  improvement  of 
thofe  whp  attended  his  ministry.  His  ferrpons  were  re¬ 
markable  for  perfpicuity,  elegance,  and  energy  ;  and 
his  elocution  was  nnaffe&ed  and  very  impreffive,  parti¬ 
cularly  at  the  clofe  of  his  difeourfes.  But  the  fuperior 
powers  and  vigour  of  mind  which  he  derived  from  na¬ 
ture,  and  which  he  had  cultivated  with  unremitting  di¬ 
ligence  and  peculiar  fuccefs,  were  not  to  be  confined  to 
the  narrow  limits  of  private  life  and  the  duties  of  the 
paftpral  charge,  however  important  ;  they  were  defign- 
ed  for  more  extenfive  and  important  fer vices  to  his 
country  and  to  mankind.  The  intertfts  of  literature, 
feience,  and  religion,  have  received  from  the  exertion  of 
his  talents  as  a  writer  the  moft  effential  advantages. 
His  fkft  efforts  in  literatuie  were  made  in  the  Gentle¬ 
man’s  Magazine,  a  periodical  publication  called  the  Li¬ 
brary,  and  the  Monthly  Review’ ;  to  each  of  which  he 
contributed  many  important  articles,  especially  in  the 
hiftorical  and  philological  departments  of  the  laft.  He 
was  the  author  of  three  important  tra&s,  viz  “  A  Vin¬ 
dication  of  the  Proteltant  Diflenting  Minifters,  &c.” 

“  Obfervations  on  the  late  Contefis  in  the  Royal  So¬ 
ciety  and  “  Con fiderat ions  on  the  Treaty  w  ith  Ame¬ 
rica,  &c.”  His  improved  edition  of  Dr  Doddridge’s 
LeCluies  is  a  work  of  great  value  ;  and  “  The  Hi  dory 
pf  Knowdedge,  Learning,  and  Tafte,  in  Great  Britain,” 
prefixed  to  the  New  Annual  Register,  merits,  and  has 
received,  the  approbation  of  the  public.  He  publiftied 
at  different  times  feveral  (ingle  fermons  ;  among  which, 
that  on  the  death  of  his  friend  the  Rev.  Mr  Laugher, 
is  intitled  to  very  high  praife.  The  greater  part  of 
thefe  he  republifhed,  with  other  practical  difeourfes,  in 
the  year  1  794.  ;  but  the  work  which,  next  to  the  (la¬ 
dies  immediately  conne&ed  with  his  office  as  a  Chri- 
ilian  minifler,  engaged  his  principal  attention,  and  by 
yriiich  he  has  long  been  diflinguifhed,  is,  the  improved 
edition  qf  the  “  Biographia  Britannlca?*  In  this  great 
national  publication,  the  comprehend venefs  and  powers 
of  his  mind,  the  corre&ncfs  of  his  judgment,  the  vaft 
extent  of  his  information,  his  indefatigable  refearches 
ani  unremitting  afilduity,  his  peculiar  talent  of  appre¬ 
ciating  the  merits,  and  analyzing  the  labours  of  the 
molt  eminent  writers,  and  his  unfhaken  integrity,  unbi¬ 
lled  fidelity,  and  impartial  decilion  on  the  characters 
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of  the  phifofoplrer,  ftatefnan,  poet,  Lholsr,  and  di¬ 
vine,  are  ftrongly  difphytd,  and  univerfally  acknow¬ 
ledged.  His  ftyle,  formed  on  the  models  of  Sir  Wil- 
liam  Temple  and  the  clafiical  Addiion,  is  remarkable 
for  its  perfpicuity,  elegance,  and  purity  ;  and  gives  a 
peculiar  ludre  to  the  rich  llores  of  knowledge  treafured 
in  the  volumes  now  puhlifhed.  This  work  ha3  given 
him  a  high  rank  among, the  literati  of  his  country,  and 
will  carry  down  his  name  with  diftingififhei  reputation 
to  pofterity.  He  died  on  the  8th  O&ober  1795. 

JvOL-CLtall,  t\ie  AbyfDnian  name  of  a  tree,  which 
forne  botanifts  have  fuppofed  to  be  the  Euphorbia 
OJficinarum  of  Linnaeus.  Mr  Bruce,  who  gives  the 
pnly  defeription  of  the  Kol  quail  that  we  have  feen,  ia 
of  a  different  opinion  :  for  which  he  afligns  two  reafons; 
the  firil  is,  that  the  flower,  which  he  fays  is  roficeous, 
is  compofed  of  feveral  petals,  and  is  not  companiform  ; 
and  the  ft  cond,  that  it  produces  no  fort  of  gum,  either 
fpontaneoufly  or  upon  iricifion.  We  mull  acknow¬ 
ledge,  that  we  entertain  fome  doubts  whether  our  au¬ 
thor  was  at  due  pains  to  afeertain  this  fact  ;  and  thefe 
doubts  are  fuggefted  by  his  own  hiflory  of  the  tree. 
His  defeription  is  not  very  perfpicuous,  and  therefore, 
left  we  fhould  mifreprefuit  his  meaning,  we  (hall  give 
it  in  his  own  words  : 

"  The  firil  thing  that  prefented  itfelf  was  the  firft 
Loot  of  this  extraordinary  tree.  It  wa^  a  fingle.ftalk, 
about  fix  inches  meafuied  acrofs,  in  eight  divi  lions,  re¬ 
gularly  and  beautifully  Lolloped  and  rounded  at  the 
top,  joining  in  the  centre  at  three  feet  and  a  half  high. 
Upon  the  outfide  of  thefe  Lollops  were  a  fort  of  eyes 
or  fmall  knots,  out  of  every  one  of  which  came  five 
horns,  four  on  the  fides  and  one  in  the  centre,  fcarce 
half  an  inch  long,  fragil,  and  of  rio  refiftance,  but  ex¬ 
ceedingly  (harp  and  pointed.  Its  next  proceL  is  to  put 
out  a  branch  from  the  firft  or  fecond  fcollop  near  the  top, 
others  fucceed  from  all  dire&ions;  and  this  (talk,  which 
is  left  and  fucculent,  of  the  confidence  of  the  aloe,  turns 
by  degrees  hard  and  ligneous,  and  after  a  few  years,  by 
multiplying  its  branches,  afiumes  the  form  of  a  tree,  the 
lower  part  of  which  is  wood,  the  upper  part,  which  is  fuc¬ 
culent,  has  no  leaves  ;  thefe  are  (applied  by  the  fluted. 
Lolloped,  ferrated,  thorny  ikies  of  its  branches.  Upon 
the  upper  extremity  of  thefe  branches  grow  its  flowers, 
which  are  of  a  golden  colour,  roficeous,  and  formed  of 
five  round  or  almoft  oval  petala  ;  this  is  fucceeded  by 
a  triangular  fruit,  firft  of  a  light  green  with  a  flight  caft 
of  red,  then  turning  to  a  deep  crimfon,  with  ftreaks  of 
white  both  at  top  and  bottom.  In  the  infide  it  is  di¬ 
vided  into  three  cells,  with  a  feed  in  each  of  them  ;  the 
cells  are  of  a  greeniih  white,  the  feed  round,  and  with 
no  degree  of  humidity  or  moitlure  about  it  ;  yet  the 
green  leaves  contain  a  quantity  of  bluiih  watery  milk 
almoft  incredible. 

“  Upon  cutting  two  of  the  fineft  branches  of  a  tree 
in  its  full  vigour,  a  quantity  of  this  diked  out,  which  I 
cannot  compute  to  be  lefs  than  four  Englifh  gallons ; 
and  this  was  fo  exceedingly  cauftic,  that  though  I  wafh- 
ed  the  fabre  that  cut  it  immediately,  the  ftain  has  not 
yet  left  it. 

u  When  the  tree  grows  old,  the  branches  wither, 
and,  in  place  of  milk,  the  infide  appears  to  be  full  of 
powder,  which  is  fo  pungent,  that  the  fmall  duft  which 
I  drew  upon  ftriking  a  withered  branch,  feemed  to 
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Koon*,  threaten  to  make  me  fneeze  to  death,  and  the  touching 
Koraquas  0f  t^e  m[\k  with  my  fingers  excoriated  them  as  if  fcald- 
ed  with  boiling  water  ;  yet  1  everywhere  obferved  the 
wood  pecker  piercing  the  rotten  brunches  with  its  beak, 
and  eating  the  infcdts,  without  any  impreffion  upon  its 
olfa&ory  nerves.” 

If  what  is  milk  in  a  young  tree  be  a  dry  powder  in 
one  that  is  old,  is  it  not  probable  that  the  milk  might 
by  evaporation  be  reduced  to  the  confidence  of  gum. 
and  that  the  kol  quail  may  be  at  mod  but  a  variety  of 
the  euphorbia  vfficuiarum  ?  From  our  author’s  obfer- 
vation,  the  kol  quail  appeared  to  thrive  bed  on  poor, 
fandy,  ftony  earth,  at  no  great  didance  from  the  lea. 
The  AbyfTmians  employ  the  milky  juice  in  tanning  to 
take  ofF  the  hair  from  the  (kins,  and  they  make  no  o- 
ther  ufe  whatever  of  the  tree. 

KOONA,  a  fpecies  of  Echites  (for  which  fee  En- 
cycl. ) ,  very  common  in  the  woods  of  Noith  Africa. 
It  is  a  fhrub,  of  which  the  leaves,  when  boiled  with  a 
fin  all  quantity  of  water,  y  ield  a  thick  black  juice,  into 
which  the  negroes  dip  a  cotton  thread.  This  thread 
they  fatten  round  the  iron  of  their  arrows,  in  fuch  a 
manner  that  it  is  almoft  impoflible  to  extraA  the  arrow 
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when  it  has  funk  beyond  the  barbs,  without  leaving  the 
iron  and  the  poifoned  thread  in  the  wound.  The  poi- 
fon  of  the  koor.a  is  faid  to  be  very  deadly. —  Park’s 
"Travels, 

KOll AQUAS,  a  tribe  of  Hottentots  inhabiting  a 
diilriA  of  South  Africa,  which  M.  Vaillaut  pteces  on  the 
confines  of  the  Nimiqua  country  ( See  N 1  m  iqu  a  s,  SuppL). 
When  our  author  vilited  them;  the  whole  tribe  was  affem- 
bled  for  the  elc&ion  of  a  chief:  and  not  agreeing  among 
themfelves,  fome  blood  had  been  fhed,  and  much  more 
would  have  been  fhed,  had  they  not  unanimonfly  made 
choice  of  him.  When  he  firft  joined  them,  the  whole 
horde  paid  attention  to  nothing  but  their  quarrel.  To  fee 
their  warmth,  one  might  have  fuppofed  that  their  elec¬ 
tion  was  a  matter  of  importance  to  the  whole  world, 
and  that  the  fate  of  mankind  was  about  to  depend  on 
their  chief.  All  fpoke  at  the  fame  time  ;  each  endea¬ 
voured  to  drown  his  neighbour’s  voice  by  his  own  ;  their 
eyes  fparkled  with  fury  ;  and  amidft  this  confufion, 
while  they  threatened  each  other  in  turns,  the  noife 
they  made  became  truly  dreadful. 

Unarmed,  and  without  any  precaution,  though  fur- 
rounded  by  this  enraged  multitude,  our  author  walked 
calmly  along  in  the  midtt  of  them  ;  and  when  he  reach¬ 
ed  the  kraal,  he  ordered  his  tent  to  be  immediately 
formed,  as  if  he  had  been  furrounded  by  friends  and  re¬ 
lations.  This  appearance,  raifed  fuddenly,  and  as  if  by 
magic,  before  the  eyes  of  the  horde,  with  his  fufets, 
horfes,  and  tent,  obje&s^whieh  were  all  new  to  them, 
filled  them  with  admiration.  Men,  women,  and  chil- 
dien,  motionlefs,  and  with  their  mouths  wide  open,  all 
flood  looking  at  them  with  profound  filencc.  Anger, 
hatred,  and  every  violent  pafiion,  feemed  by  their  coun¬ 
tenances  to  be  extinguiflied,  and  to  have  given  place  to 
more  tranquil  emotions,  to  ignorant  furprife,  and  du- 
oid  attonifhment.  Infancy  is  naturally  curious  ;  it  is 
flruck  with  every  thing  it  fees  ;  and  the  favage,  in  this 
refpeA,  is  only  a  grown-up  child.  As  thefe  favages 
feemed  to  vvifh  that  he  would  permit  them  to  examine 
more  deftly  whatever  excited  their  admiration,  he  rea¬ 
dily  condefcended  to  gratify  their  defire.  They  ap¬ 
proached,  furveyed,  and  handled  every  thing.  But  the 
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principal  objeA  of  general  curiofity  was  his^  perion.  Kong^ 
They  feemed  as  if  they  would  never  be  fatisfied  with 
looking  at  his  drefs.  They  pulled  off  his  hat,  that  they 
might  the  better  examine  his  hair  and  his  beard,  which 
were  long.  They  even  half  unbuttoned  his  clothes 
and  furpnfed  to  fee  his  fkin  white,  each  felt  it,  a6  if 
deli rous  to  ascertain  that  what  they  faw  was  real. 

This  comedy  continued  till  the  evening;  and  at 
length,  when  the  moment  of  fepaiation  arrived,  M.  Vail- 
lanT caufed  to  be  hinted  to  the  whole  company,  that  if, 
two  hours  after  fun  rife  next  morning,  they  fhould  not 
be  agreed  refpe&ing  the  choice  of  a  chief,  he  would 
immediately  leave  them.  He  added,  horvever,  that  if, 
on  the  other  hand,  they  came  and  prefented  to  him  a 
chief,  elefted  by  general  con  fen  t,  he  would  then  load 
them  all  with  prefents,  and  bettow  on  him  a  diilin&iou 
which  would  raife  him  above  all  his  equals,  and  render 
the  horde  one  of  the  moil  celebrated  in  the  whole  coun¬ 
try.  4<  But  what  was  my  furprife  (fays  he)  when  I 
learned  the  fame  evening,  that  on  my  head  the  burden 
of  the  crown  was  depofed  !”  He  acquicfced,  however; 
a  (luring  them,  that  if  they  would  pvomife  to  be  obe¬ 
dient,  he  wmiild  give  them  the  only  chief  woithy  of 
ruling  them,  and  of  making  them  happy. 

By  his  interpreters  he  had  learned,  that  the  choice 
of  the  majority  leaned  towards  one  Haripa,  a  man 
about  go  years  of  age;  tall,  well  made,  exceedingly 
ftrong,  and  confequently  formed  by  nature  for  ruling 
the  feeble  multitude.  He  therefore  named  Iiaripa  chief; 
and  the  people  appearing  to  approve  of  his  choice,  he 
commanded  iilence,  and  caufing  the  new  monarch  to  ap-' 
proach,  placed  on  his  head,  with  great  folemnity,  a  Dutch 
grenadier  cap,  of  which  the  copperplate  on  the  front  wa3 
ornamented  with  the  arms  of  Holland.  I  his  fymbol, 
viz.  a  lion  rampant,  having  in  one  of  his  fore-paws  fe- 
ven  arrows,  and  in  the  other  a  naked  fabre,  could  not 


fail  to  pi  cafe  the  favages,  as  it  exhibited  a  reprefenta- 
tion  of  the  weapons  peculiar  to  them,  and  of  the  molt 
formidable  animal  of  their  country.  They  teftified 
their  admiration  in  the  mod  exprtffive  manner;  and 
imagined  that,  fuperior  to  kings,  the  white  man  during' 
the  night  had  by  magic  made  this  crown,  merely  to* 
adorn  their  chief,  and  to  afford  them  pleafure.  Vail-’ 
lant  then  affixed  to  the  (kin,  which  formed  Haripa’s 
drefs,  feveral  rows  of  glafs  beads  ;  gave  him  a  girdle 
made  of  a  firing  of  very  large  ones  ;  ornamented  his 
arms  with  tin  bracelets,  and  fufperided  ffom  his  neck  a 
fmall  padlock,  draped  like  a  butterfly,  the  key  of  w  hich 
had  been  loft.  Such  padlocks,  made  in  the  form  of 
animals  of  every  kind,  are  very  common  at  the  Cape. 
They  come  from  China  ;  and  are  brought  to  Africa  by 
the  captains  of  the  Company’s  fhips  which  trade  in  the 
Indian  feas. 

During  the  ceremony  of  inftallation,  the  whole  horde, 
dumb  and  motionlefs  through  admiration,  feemed  loft 
in  ecfiacy.  Iiaripa  liimfeh,  though  highly  gratified, 
did  not  dare  to  make  the  lead  movement,  and  obferved 
a  gravity  altogether  rifible.  When  the  inauguration 
was  finifhed,  and  he  was  completely  dreffed,  onr  author 
prefented  him  with  a  mirror,  that  he  might  enjoy  tli'ef 
fatisfa&ion  of  furveying  his  own  figure.  He  then  fhew- 
ed  him  to  the  people,  who  expreffed  their  joy  by  fhouts 
and  applaufes  without  end. 

“  Ye  honed  hearts  (fays  M.  Vaillant),  who  perufe 
this  account,  behold  what  it  cod  me  to  reftore-peace 

among 
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Koraquai.  among  a  whole  tribe,  and  to  prevent  them  from  deftroy-  tants  of  the 
'  ing  each  other  \”  From  this  moment  concord  was  re- 
eftablifhed  ;  univerfal  joy  prevailed  through  the  horde  ; 
and  they  inflantly  began  their  dancings,  which  continu¬ 
ed  for  three  days  and  three  nights  without  intermiflion. 

They  killed  for  this  fcftival  fcveial  fat  ftieep,  and  even 
’two  oxen  ;  an  extraordinary  and  truly  aftonifhing  mag¬ 
nificence  among  a  people  who,  when  they  barter  one 
of  their  daughters  for  a  cow,  think  they  have  made  an 
excellent  bargain. 

Our  author,  wifhing  to  purchafe  fome  oxen  for  his 
waggons,  bought  them  at  the  price  of  a  nail  the  ox  ; 
and  thofe  who  had  the  good  fortune  to  make  fueh  an 
exchange  were  highly  fatisfied  with  their  bargain.  Nails 
and  fmall  bits  6f  iron  were  indeed  of  real  value  to  them, 
to  point  the  arrows  and  aflagey*  with  which  they  (hot 
the  antelopes  that  abound  in  their  country,  and  confti- 
tute  much  of  their  food.  Like  other  favages,  the  Ko- 
raquas  were  ready  to  pilfer,  and  appropriate  to  their 
own  ufe  whatever  they  found  pleating,  or  fuited  to 
their  purpofes.  They  attempted  to  carry  away  fome 
of  our  author’s  effects,  even  before  his  face  ;  and  to 
prevent  their  rapacity,  he  was  obliged  either  to  watch 
over,  or  to  depofit  them  in  fome  place  of  fafety. 

The  Koraquas  are  much  taller  than  the  Hottentots 
of  the  colonies,  though  they  appeared  evidently  to  be 
defeended  from  the  fame  race,  having  the  fame  language 
and  cuftoms  with  their  neighbours  the  Nimiquas  (fee 
that  article),  who  are  certainly  of  Hottentot  extia&ion. 

As  the  exetflive  drynef3  of  the  country  renders 
fprings  very  rare,  the  Koraquas  would  be  unable  to  in¬ 
habit  it,  had  they  not  found  the  means  of  remedying 
this  fcarcity  of  water.  For  this  purpofe  they  dig  in 
the  earth  a  kind  of  cifterns  or  rather  wells,  to  which 
they  defeend  gradually  by  fteps  ;  and  thefe  people  are 
the  only  African  nation  among  whom  our  author  ever 
found  the  fame  mark  of  induftry. 

As  their  wells  always  contain  little  water,  and  as 
none  is  to  be  loft,  they  take  care  to  fecure  it  even  from 
the  birds,  by  clofing  up  the  mouth  of  the  hole  with 
Hones  and  the  branches  of  trees  ;  fo  that,  unlefs  one 
knows  the  fpot,  it  is  impoflible  to  find  it.  They  go 
down  into  it  every  day,  to  fetch  up  as  much  water 
as  may  be  neceftary  for  the  confumption  of  their  people 
and  cattle.  They  draw  it  in  a  kind  of  vefiels  made  of 
hollowed  wood,  and  pour  it  into  the  fkins  of  buffaloes 
or  giraffes,  placed  in  a  concave  form  on  the  ground  to 
hold  it;  but  they  diftribute  it  with  the  utmofl  parfi- 
mony,  and  never  draw  more  than  they  abfolutely  have 
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fame  horde  ftrangers  to  each  other,  and  Krilhna. 
gives  them  a  motley  appearance,  as  if  they  were  drefled 
for  a  mnfquerade. 

KRISHNA  or  Crisna,  is  an  eaftern  river  of  con- 
fiderable  magnitude,  which  is  very  little  known  in  Eu¬ 
rope.  Wc  have  the  following  account  of  it,  and  its 
tributary  waters,  and  the  countries  through  which  it 
flows,  in  Mr  Pennant’s  View  of  Hinduftan  : 

“  From  Gangapatam,  on  the  northern  mouth  of  the 
Pennar,  the  land  runs  due  north  as  far  as  Mottapilli, 
when  it  form3  a  ftrong  curve  toward  the  eaft;  the  point 
of  which  is  one  fide  of  the  great  river  Crifna,  in  about 
ht.  i  $°43'.  Tts  Delta,  which  winds  round  as  far  as 
Mafulipatam,  is  not  confiderable.  This  river  annually 
overflows  a  vaft  tradl  of  country,  like  the  Indus  on  the 
weftern  fide  of  this  empire,  and  like  all  the  other  great 
rivers  on  this  extenfivc  coaft.  The  Crifna  rifes  from 
the  foot  of  tiie  weftern  Ghaut?,  and  not  more  than  45 
miles  from  Severndrug,  on  the  weftern  coaft.  There  is 
another  branch  to  the  eaft,  that  rifes  dill  more  norther¬ 
ly.  On  that  fide  is  Sattara,  a  ftrong  fortrefs,  the  capi¬ 
tal  of  the  Mahratta  date  in  the  time  of  the  rajahs  of 
Sivaji’s  race.  It  was  taken  by  him  in  1673,  and  found 
to  be  the  depofitory  of  immenfe  treafure  ;  at  that  time 
it  belonged  to  the  king  of  Vijapur  :  it  wa3  afterwards 
ufed  by  the  Mahrattas  as  the  lodgment  of  their  riches, 
and  alfo  as  a  retreat  for  the  more  dcfencelefs  inhabitants 
of  Puna,  and  other  open  towns,  in  time  of  potent  ir.va- 
fions. 

“  The  river  continues  defeending  to  the  eaft.  In 
latitude  17°  is  Meritch,  a  ftrong  fortrefs,  with  a  J3g- 
hirdar  territory,  conquered  from  its  owner  by  Hyder. 

I11  lat.  1 6°  45',  a  fmall  river  difeharges  itfelf  into  the 
Crifna  from  the  north.  It  would  not  be  worth  men. 
tioning,  but  that  Pannela,  a  fortrefs  of  vaft  ftrength, 
was  made  by  Sumbuji,  the  profligate  fon  of  Sivaji,  I113 
refidence  juft  before  his  furprifal  in  1689,  betrayed  by 
Cablis  Ivhan,  the  vile  inftrument  of  his  pleafures,  cor. 
rupted  by  Aurengzebe.  His  extravagant  love  of  wo¬ 
men  brought  on  him  ruin.  Informed  by  Cablis  that  a 
Hindu  of  rank  and  great  beauty  was  on  the  road  to  be 
delivered  by  her  parents  to  her  huftnnd,  according  to 
the  ctiftom  of  the  Hindus,  he  ir.ftantly  put  himfelf  at 
the  head  of  a  fmall  body  of  hoife  to  carry  ofF  the  prize, 
and  ordered  Cablis  to  follow  at  a  diftance  for  his  pro¬ 
tection,  in  cafe  of  accidents  in  that  hoftile  time.  The 
traitor  had  given  notice  to  Aurengzebe  of  this  expedi¬ 
tion,  who,  fending  a  body  of  cavalry,  furprifed  Sumbuji 
juft  as  he  had  difperfed  the  nuptial  proceflim. 

“  Into  the  north  fide  of  the  Crifna,  in  lat.  160  20\ 
falls  the  great  river  Bima,  after  a  courfe  of  3  miles.  It 
rifes  at  the  head  of  the  weftern  Ghauts,  parallel  to  Chaul 
in  the  Concan,  and  not  above  50  miles  from  the  fea.  It 
defeends  rapidly  towards  the  fouth-eaft.  In  lat.  1  7°  40' 
it  receives  a  fmall  river  from  the  weft,  on  the  fouthem 
banks  of  which  ftands  Vijapur,  the  capital  of  the  fa- 


occafion  for. 

Notwithftanding  this  ftri&  economy,  the  wells  often 
become  dry  ;  and  in  that  cafe  the  horde  is  obliged  to 
remove  to  fome  other  place.  Among  all  the  weftern 
tribes,  therefore,  there  are  none  who  lead  fo  wandering 
a  life  as  the  Koraquas  :  the  confequence  of  which  is, 
that,  as  they  often  change  their  abode,  and  acquire  new 
neighbours,  they  muft,  in  fome  meafure,  adopt  the  cuf-  mous  kingdom  of  the  fame  name,  now  pofFefled  by  the 
toms  of  the  nations  near  which  they  fix  their  refidence.  Mahrattas,  but  once  governed  by  ics  own  monarchs,  till 
Some  tribes  of  them  greafe  themfelves  like  the  I  lotten-  conquered  by  Aurengzebe  in  1686.  It  was  of  great 
tots ;  while  others  tattoo  their  face,  breaft,  and  arms,  extent,  and  reached  to  the  weftern  fea,  where  it  poflef- 
aftcr  the  manner  of  the  CafFres.  It  is,  however,  to  be  fed  the  ports  of  Dabul,  Vingorla,  and  Carapatan. 
remarked,  that  the  fame  colour  is  not  employed  by  all  “  The  capital  Vijapur  is  fome  leagues  in  circuit,  feat- 
the  Koraquas  ;  each  has  his  own,  according  as  caprice  ed  in  a  fine  but  naked  country,  well  watered.  It  makes 
may  direA  him^  in  his  choice,  and  it  generally  varies  a  Angular  appearance  from  an  adjacent  eminence,  filled 
every  day  ;  which  renders,  as  one  may  fay,  the  inhabi-  with  numbers  of  fmall  domes,  and  one  of  a  maieftic 
Suppl.  Vol.  II.  Part  I.  H  fizc. 
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KrilW,  fize.  It  was  once  a  city  of  great  fplendour,  and  filled 
Kuara  wjt^  palaces,  mofques,  maufoleums,  and  public  arid  pri- 

- v - -  vate  buildings  of  great  magnificence  ;  many  of  them  are 

fallen  to  min,  and  give  melancholy  proofs  of  its  former 
fplendour.  I  (hall  not  attempt  to  detail  them.  The  pa*  ^ 
laces  of  the  kings,  and  accommodations  for  their  atten¬ 
dants,  were  within  a  vafl  fort,  furrounded  with  a  ditch 
100  yards  wide  ;  the  depth  appeared  to  be  great,  but 
is  now  filled  with  rubbifh  :  within  the  fort  is  the  cita¬ 
del.  Tavernier  fays,  that  the  great  ditch  was  filled 
with  crocodiles,  by  way  of  garriton,  to  prevent  all  ac- 
cefs  by  water.  Lieutenant  Moor  has  his  doubts  about 
this,  imagining  that  there  never  was  any  water  in  this 
fofs.  1  hat  fuch  garrifons  have  exiHed  1  doubt  not. ' 

1  have  read  in  Purchas,  that  in  Pegu  the  foffes  of  for¬ 
tified  places  were  flocked  with  thofe  tremendous  ani¬ 
mals,  not  only  to  keep  out  enemies,  but  to  prevent  dc- 
fertion  This  plaice  has  certainly  been  of  great  anti¬ 
quity  in  fome  parts  of  India  :  Pliny  mentions  it  as  ufed 
in  a  fair  city  of  the  HoratsN  a  people  I  cannot  trace. 

«t  T he  Crifna,  above  and  below  its  conflux  with  the 
Him?.,  is  fordable  ;  and  a  few  miles  below  its  channel  is 
600  yards  wide,  made  horrid  with  the  number  and 
rudenefb  of  the  varioufly  formed  rocks,  which  are  never 
covered  but  in  the  rainy  feafon. 

«  The  Tungbuddra  is  another  vafl  branch  of  the 
Crifna.  It  falls  into  it  in  lat.  16*  25',  and  originates 
extremely  fouth,  from  a  doubtful  fountain.  Towards 
its  lower  part  it  divides  into  three  or  four  fmall 
branches,  which  rife  remote  from  each  other  ;  the  mofl 
fouthern  is  the  Curga  NaVs  country  ;  the  mod  north¬ 
ern  from  the  head  of  the  Ghauts  oppofite  to  Onor,  and 
fcarccly  20  miles  from  the  fen.  What  mud  give  this 
river  great  celebrity,  is  its  having  had  on  its  banks,  in 
lat.  1 50  22',  the  fplendid  city  of  Vijanagar.  Ferilhta 
fiys,  that  it  was  founded  in  1344  by  Belaldeo  king  of 
the  Carnatic,  which  in  thofe  days  included  the  whole 
peninfula.  It  was  vifited  by  Ccefar  Frederick  a  Vene¬ 
tian  traveller,  in  15^5’  *md  found  deferted  and  ruinous, 
having  been  facked  by  four  confederated  hlahomedan 
princes  two  years  before,  on  which  its  monarch  had  re¬ 
tired  to  Penuconda.  Frederick  fays  that  its  circumie- 
renee  was  24  miles.  Mr  K  ernel  has  given  us  a  vie  w  of 
its  prefect  flat e  from  Lieutenant  Emitt,  who  vifiied  it 

“  The  ruins  of  Vijanagar  are  in  the  little  Sircar  of 
Anngundi,  which  does  not  extend  above  20  miles  a- 
lound  this  vafl.  city.  It  is  very  lingular,  that  that  little 
.Sircar  is  now  pofftffcd  by  a  lineal  defeendant  of  Kama 
Rajah,  the  lafl  great  monarch  of  Vijanagar,  and  its  at 
tendant  nations  Canarine  and  Malabar,  united  700  years 
before  under  the  rule  of  Crifna  Deva.  Tippu  wifhed 
to  referve  this  little  trad  to  himfelf,  for  the  fatisfa&ion 
of  generoufly  reftoring  to  the  defeendant  the  fmall  re- 
lique  of  the  great  empire  of  his  ancdlors.  He  is  de¬ 
nied  the  title  of  Rajah,  iuflead  of  which  he  has  the  di 
minutive  Rail  bellowed  on  him.  This  is  fuitable  to  his 
revenues,  which  do  not  exceed  two  lacs  of  rupees,  or 
25,0:0  per  annum ,  with  the  empty  regality  of  a  mint 
at  Anagundi.”  In  the  remainder  of  its  courfe  the  Crif¬ 
na  offers  nothing  remarkable. 

KUARA,  is  a  beautiful  tree,  which  grows  in  the 
fouth  and  fouth- well  parts  of  Abyflipia.  With  the 
ebony  it  is  almoft  the  only  wood  of  the  province  of 
Kuara,  of  which  it  bears  the  name  ;  but  Mr  Bruce  af- 
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fares  us,  that  it  is  very  frequent  in  all  the  countries  Kuara, 
where  there  is  gold.  “  It  is  \  fays  he)  what  naturalifts  Kumi- 
call  a  C  0  rallo  den  dr  on ,  probably  from  the  colour  of  its 
flowers  or  of  its  fruit,  both  equal  in  colour  to  coral.  Its 
fruit  is  a  red  bean,  with  a  black  fpot  in  the  middle  of 
it,  which  is  inclofed  in  a  round  capfula  or  covering,  of 
a  woody  nature,  very  tough  and  hard.  This  bean  teems 
to  have  been  in  the  earlielt  ages  ufed  for  a  weight  of 
gold  among  the  Shangalla,  and,  where  that  metal  is 
found,  all  over  Africa;  and  by  repeated  experiments,  I 
have  found  that,  from  the  time  of  its  being  gathered,  it 
varies  very  little  in  weight,  and  may  perhaps  have  been 
the  very  belt  choice  that  therefore  could  have  been  made 
between  the  colle&ors  and  buyers  of  gold. 

“  I  have  faid  this  tree  is  called  kuara,  which  fignifies 
the  fun.  The  bean  is  called  carats  from  which  is  de¬ 
rived  the  manner  of  efteeming  gold  as  fo  many  carats 
fine.  From  the  gold  country  in  Africa  it  palled  to  In¬ 
dia,  and  there  came  to  be  the  weight  of  precious  Hones, 
efpecially  diamonds ;  fo  that  to  this  day  in  India  wc 
hear  it  commonly  fpoken  of  gold  or  diamonds,  that 
they  are  of  fo  many  carats  fine  or  weight.  I  have  Ren 
thefe  beans  likewife  from  the  Well* Indian  illands. 

They  are  juft  the  fame  fize,  but,  as  far  as  I  know,  are 
not  yet  applied  to  any  ufe  there.” 

This  is  a  very  different  account  of  the  origin  of  the 
term  Carat  from  what  we  have  given  in  the  Encyclo¬ 
pedia  ;  but  the  reader  will  judge  for  himfelf  between 
the  two.  - 

KUMI,  the  name  of  an  ifiand  between  Japan  and 
China,  of  which  Perqiife  writes  in  the  following  terms: 

“  On  the  5th  of  May,  at  one  o’clock  in  the  morning, 
we  made  an  ifiand,  which  bore  north-north  eaft  of  us  ; 
wt  palled  the  rdl  of  the  night,  Handing  off  and  on,  un¬ 
der  dn  eafy  fail,  and  at  day- break  I  lhaped  my  courfe  fo 
as  to  run  along  the  weff  coall  of  this  ifiand,  at  the  di- 
Hance  of  half  a  league.  We  founded  feveral  times 
without  finding  bottom.  We  were  foon  fatisfied  that 
this  ifiand  was  inhabited,  for  we  faw  fires  in  feveral 
places,  and  herds  of  oxen  grazing  on  the  fea-lhore?. 
When  we  had  doubled  its  wait  point,  which  is  the  moll 
beautiful  and  befi  inhabited  fide,  feveral  canoes  put  off 
from  the  Chore  in  order  to  obferve  us.  They  feemed  to 
be  extremely  in  fear  of  us  ;  their  curiofity  canfed  them 
to  advance  within  mufket  fhot,  and  their  dillruff  irade 
them  immediately  flee  away  with  fpeed.  Our  fliouts, 
geHures,  fig  ns  of  peace,  and  the  light  of  fome  Huffs,  at 
length  determined  two  of  the  canoes  to  come  alougfide 
of  us.  I  made  each  of  them  a  prefent  of  a  piece  of 
nankeen  and  fome  medals.  It  was  evident  that  thefe 
i (landers  had  not  left  the  coall  with  any  intention  of 
trafficking  with  us,  foi  they  had  nothing  to  offer  in  ex¬ 
change  for  our  prefents ;  they  only  faffened  to  a  rope 
a  bucket  of  frelh  water,  making  fig  ns  to  us,  that  they 
Hill  thought  themfelves  in  our  debt,  but  that  they  were 
goirrg  alhore  to  fetch  provifion,  which  they  expreffed 
by  putting  their  hand  into  their  mouth.  Before  coming 
alougfide  the  frigate,  they  placed  their  hands  upon 
their  breall,  and  raifed  their  arms  towards  the  iky : 
thefe  geftures  were  repeated  by  ns,  and  then  they  re- 
folved  to  come  on  board  ;  but  it  was  with  a  want  of 
confidence,  which  was  llrongly  expreffed  in  their  coun¬ 
tenance  during  the  whole  time.  They  neverthelefs  in¬ 
vited  us  to  approach  the  land,  giving  us  to  underhand, 
that  we  fhould  there  want  for  nothing.  Thefe  ilhnders 

are 
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Kumi,  are  neither  Japanefe  nor  Chinefe,  but,  fitunte  between 
Kuriles,  two  empires,  they  feem  to  partake  of  both  people. 

Their  cover’ll  g  wa*  a  fliirt  and  a  pair  of  cotton  drawers 
Their  hair,  tucke  I  up  on  the  crown  of  the  head,  was 
rolled  round  a  needle,  which  feerred  to  us  to  be  gold  : 
each  of  them  had  a  dagger,  the  handle  of  which  was 
gold  alfo.  Their  canoes  were  made  out  of  hollowed 
tree?,  and  they  managed  them  very  indifferently.  I 
could  have  wifhed  to  land  upon  this  ifland,  but  as  we 
had  brought  the  fhip  to,  in  order  to  wait  for  thefe  ca¬ 
noes,  and  as  the  current  fet  to  the  northward  with  ex¬ 
treme  rapidity,  we  had  drifted  a  great  way  to  leeward, 
end  our  efforts  to  reach  it  would  perhaps  have  been  in 
vain  :  befider,  we  had  not  a  moment  to  lofe,  and  it  was 
of  the  higheft  importance  to  us  to  get  out  of  the  Japan 
feas  before  the  month  of  June  ;  a  peiiod  of  (forms  and 
hurricanes,  which  render  thefe  feas  the  mod  dangerous 
in  the  whole  world. 

“  It  is  clear,  that  vcffels  which  might  be  in  want 
would  readily  provide  themfclves  with  provilion,  wood, 
and  water,  in  this  ifland,  and  perhaps  even  carry  on  a 
little  trade  ;  but  as  it  is  not  more  than  three  or  four 
leagues  in  circumference,  there  is  no  great  probability 
that  its  population  exceeds  four  or  five  hundred  perfons; 
and  a  few  gold  needles  are  not  of  themfelves  a  proof  of 
wealth/’  Our  author,  by  obfervation,  found  the  lati¬ 
tude  of  Kumi  to  be  2\°  33'  north;  its  longitude  120° 
56  call  from  Paris. 

KURILES,  are  a  clufter  of  iflands,  of  which  fome 
account  has  been  given  under  the  word  Kuril,  in  the 


Encyclopedia,  In  addition  to  that  article,  the  follow¬ 
ing  particulars  are  worthy  of  notice  :  Of  the  21  iflands' 
belonging  to  Ruffia,  which  are  cliff inguifhed  from  each 
other,  not  by  names,  but  by  numbers,  four  only  are 
inhabited,  viz.  thofe  which  are  called  the  firff,  the  fe- 
cond,  the  thirteenth,  and  the  fourteenth.  The  lad  two 
may  indeed  be  counted  only  as  one,  becaufe  the  inhabi- 
tants  all  pafs  the  winter  upon  N°  14,  and  return  to 
N°  13  to  pafs  the  fummer  months.  The  others  are  en¬ 
tirely  uninhabited,  the  iflanders  only  landing  there  oc- 
cafionally  from  their  canoes  for  the  lake  of  hunting 
foxes  and  otters.  Several  of  thefe  lafl  mentioned  ifland3 
are  no  better  than  large  rocks,  and  there  is  not  a  tree 
on  any  one  of  them.  The  currents  are  very  violent  be¬ 
tween  the  iflands,  particularly  at  the  entrance  of  the 
channels,  feveral  of  which  are  blocked  up  by  rocks  on 
a  level  with  the  fea.  The  population  of  the  four  inha¬ 
bited  iflands  amounts  at  moll  to  1400  fouls.  The  in¬ 
habitants  are  very  hairy,  wear  long  beards,  ar.d  live  en¬ 
tirely  upon  feals,  fifli,  and  the  produce  of  the  chace. 
When  vifited  by  M.  Peroufe,  they  had  jufl  been  exemp¬ 
ted  for  ten  years  from  the  tribute  ufually  paid  to  Ruf- 
fia,  becaufe  the  number  of  otters  on  their  iflands  is  very 
much  diminifhed.  Thefe  poor  people  are  good,  hofpi- 
table,  and  docile,  and  have  all  embraced  the  Chriilian 
religion.  The  more  fouthern  and  indepeudant  iflandera 
fometimes  pafs  in  canoes  the  channels  that  feparate  them 
from  the  Ruffian  Kuriles,  in  order  to  give  fome  of  the 
commodities  cf  Japan  in  exchange  for  peltries. 
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Labdaffcfca,  r  ABDA.SSEBA,  a  tribe  of  favage  Arabs  who  in- 
I  ^u>r°ra"  habit  the  defart  of  Sahara  in  Africa.  They  are 
>  the  mod  powerful  of  all  thofe  tr  bes  except  the  Oirade- 

lims  ;  and  they  refemble  thefe  fo  much  in  every  thing, 
that  we  {hall  give  an  account  of  the  manners  of  both 
■under  the  title  Ouadelims,  and  of  their  country  under 
that  of  Sahara. 

LABORATORY,  is  an  apparatus  fo  neceflary  to 
the  chemift,  that  every  contrivance  to  render  it  more 
convenient,  or  to  leffen  the  expence  of  it,  muff  contri¬ 
bute  greatly  to  the  advancement  of  fcience.  The  abi¬ 
lities  of  Morvecw  alias  Guyton ,  and  the  fuccefs  with 
which  he  has  profecuted  the  ftudy  of  chemiftry,  are 
well  known  ;  and  therefore  his  different  methods  of 
laving  time  and  expence  in  making  chemical  experi¬ 
ments  muff  be  worthy  of  the  notice  of  younger  chemiffs. 

In  the  fccond  volume  of  the  Memoirs  of  the  Ancient 
Academy  of  Dijon,  we  have  a  defeription  by  him  of  a 
box  containing  a  kind  of  portable  laboratory,  compoftd 
of  3  lamp  with  three  wicks,  difpofed  in  the  figure  of  an 
equilateral  triangle,  to  form  an  internal  current  of  air, 
with  fupports  for  the  different  veflels  of  digeffion,  diilil- 
lation,  evaporation,  Sc c.  He  made  a  folution  of  filver 
with  common  aqua  foitis  and  the  metal  in  an  alloyed 
{tate,  which  anfwercd  very  well  as  a  re-agent,  without 
having  occafion  for  any  other  utenfils  but  this  box  and 
apothccaiy’s  phials,  which  are  every  where  to  be  found. 


This  apparatus,  however,  was  confined  in  its  applica-  labora- 
tion,  and  he  foon  thought  of  improving  it.  He  con-  tory. 
ftru&cd  a  lamp,  on  the  principles  of  Argar.d,  with  three  — 
concentric  circular  wicks,  each  having  an  interior  and 
exterior  current  of  air.  The  effedl  furpafled  his  expec¬ 
tations  with  regard  to  the  intenfity  of  the  heat ;  but  it 
was  difficult  to  prevent  the  deftru&ion  of  the  hard  folder 
round  the  wicks;  and  the  glafs  retorts  were  frequently 
melted  at  the  bottom,  and  disfigured.  It  was  attended 
with  other  inconveniences,  and  the  quantity  of  oil  con- 
fumed  was  great. 

A  fliort  time  afterwards,  it  occurred  him  to  fubffi- 
tute,  inffead  of  the  glafs  chimney  of  Argand’s  lamp,  a 
cylinder  of  copper  with  an  indented  part  or  ledge  a  few 
millimetres  (fee  Revolution,  EncycL  n°  183.)  above 
the  flame,  to  perform  the  office  of  the  indented  chimney 
of  glafs,  and  by  that  means  to  render  it  practicable  to 
raife  the  wick  to  a  certain  height  without  fmoaking. 

This  cylinder  has  three  branches  like  a  chafnng-difh. 

By  this  apparatus  two  or  three  decilitres  of  water 
(about  half  an  Englifh  wine  pint)  may  be  brought  to 
boil  in  a  copper  or  glafs  veffcl  in  about  fix  or  leven  mi¬ 
nutes.  It  has  feived  for  a  number  of  operations ;  but 
it  was  not  till  after  he  had  obferved  the  degree  of  heat 
obtained  from  the  lamp  in  its  ordinary  ffate,  and  parti¬ 
cularly  fince  he  had  fubftituted  inffead  of  the  n.tt  dlic 
tube  a  chimney  of  glafs  cut  off  at  the  length  of  three 
II  2  centimetres 
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jLahora*  centimetres  ( rather  more  than  one  Englifh  inch)  above  ilate  as  when  it  is  ufed  for  illumination  5  and  by  railing  Labors 


tory.  tbc  contra&ion,  that  he  perceived  all  the  advantages  it 
'  was  capable  of  affording;  and  that  by  means  of  a  move- 
able  fupport  for  the  reception  of  the  different  veffels, 
which  may  be  fixed  at  pleafnre  by  a  thumb*  fcrew,  this 
lamp  furnace,  at  the  fame  time  that  it  gives  light,  and 
confequently  without  any  additional  expence,  may  vvith 
facility  be  ufed  for  almoft  every  one  of  the  operations 
of  chemiflry  ;  fuch  as  digeflions,  folutions,  cryftalliza- 
tions,  concentrations;  the  redtifi  cation  of  acids;  distilla¬ 
tions  on  the  fand-bath,  or  by  the  naked  fire  ;  incinera- 
tions  of  the  moll  refradtory  refidues  ;  analyfes  with  the 
pneumatic  apparatus,  or  of  minerals  by  the  faline  fufion, 
8<c.  “  I  have  not  (fays  he)  hitherto  met  with  any  excep¬ 
tion  but  for  complete  vitrifications  and  cupellations  ;  for 
even  the  diflillations  to  drynefs  may  be  performed  with 
fome  precautions,  fuch  as  that  of  transferring  the  matter 
into  a  fmall  retort  blown  by  the  c'nameller’s  lamp,  and 
placing  its  bottom  on  a  little  fand-bath  in  a  thin  metal¬ 
lic  difh.”  The  fupport  here  mentioned  is  Amply  a  cop¬ 
per  ring  eight  centimetres  (3,1 5  inch.)  in  diameter, 
which  is  raifed  or  lowered  by  Aiding  on  a  ftem  of  the 
fame  metal.  Nothing  more  was  required  hut  to  adapt 
it  to  the  fquare  iron  ftem  which  paffes  through  the  re- 
fervoir  of  the  lamp.  The  connection  is  made  by  a  piece 
of  wood,  in  order  that  lefs  of  the  heat  might  be  difper- 
led.  As  the  lamp  itfelf  is  capable  of  being  moved,  on 
its  ftem,  it  is  eafy  to  bring  it  nearer  or  remove  it  at 
pleafnre  from  the  veffels,  which  remain  fixed;  a  circum- 
ilance  which,  independent  of  the  elevation  or  depreffion 
of  the  wick,  affords  the  means  of  heating  the  retorts  by 
degrees,  of  moderating  or  fupprefiing  the  fire  inftantly, 
or  of  maintaining  it  for  feveral  hours  at  a  conllant  or 
determinate  intenfity,  from  the  ahnoft  infuifible  evapo¬ 
ration  of  cryftallizable  folutions  to  the  ebullition  of 
acids  ;  properties  never  poffeffed  by  the  athanor,  of 
which  chemifts  have  boafted  fo  much.  The  advantage 
of  tliefe  will  be  properly  valued  by  thofe  operators  who 
know  that  the  moll  experienced  and  the  moll  attentive 
chemifts  meet  with  frequent  accidents,  by  which  both 
their  veffels  and  the  produ&s  of  their  operations  are 
loft  for  want  of  power  in  the  management  of  ihe  tire.” 

For  the  analyiis  of  Hones,  fuch  as  the  cryftals  of  tin, 
the  Ihortened  chimney  of  glafs  is  to  be  ufed  ;  and  the 
p^ocef3  is  to  be  begun  by  placing  the  mixture  in  a  cap- 
fule  of  platina  or  filver  2]  inches  in  diameter.  This 
capfulc  is  to  he  placed  on  the  fupport,  and  the  heat  re¬ 
gulated  in  fuch  a  manner,  that  ebullition  ftiall  take  place 
without  throwing  any  portion  of  the  matter  out  of  the 
vtflcl.  As  loon  as  its  contents  are  perfedlly  dry,  they 
are  to  be  transferred  into  a  very  thin  crucible  of  platina, 
of  which  the  weight  is  about  251*  grains  Er.glifh,  and 
its  diameter  one  inch  and  three-foui ths.  This  crucible 
i.efts  on  a  fmall  fupport  of  iron-wire,  which  ferves  to 
contrail  the  ring ;  and  the  wick  being  at  its  greateft 
elevation,  with  the  ring  lowered  to  the  diftance  of  9^ 
inches  from  the  upper  rim  of  the  chimney,  Guyton  pro¬ 
duced,  in  lefs  than  twenty  minutes,  the  faline  fufion 
to  fuch  a  degree,  that  from  the  commencement  of  the 
operation  the  decompofition  proceeded  as  far  as  to  0.70 
of  the  mineral.  The  fame  apparatus,  that  is  to  fay, 
with  the  fhortened  chimney,  ferves  for  oxidations,  in¬ 
cinerations,  torrefadlions,  and  diflillations  to  drynefs. 

In  fuch  operations  as  require  a  lefs  heat,  he  leaves 
the  lamp  with  its  large  chimney  abfolutely  in  the  fame 


and  lowering  either  the  ring  which  iupports  the  vetiel, 
or  the  body  of  the  lamp  if  the  veffels  be  Axed  in 
communication  with  others,  he  graduates  the  heat  at 
pleafure.  Vinegar  diftils  without  interruption  at  2y 
inches  Englifh  from  the  upper  terminat'.on  of  the  chim¬ 
ney,  that  is  to  fay,  7-}  inches  Englifh  from  the  flame. 

Water  is  made  to  boil  in  eight  minutes,  at  the  fame 
height,  in  a  glafs  veffel  containing  one  wine  pint  Englifh, 
and  is  uniformly  maintained  at  the  diftance  of  8y  inches 
from  the  flame. 

“  I  muft  not  in  this  place  (fays  our  author)  omit  to 
mention  a  flight  obfervation  which  this  procefs  has  af¬ 
forded,  becaufe  it  may  lead  to  ufeful  applications,  and 
tends  to  point  out  one  great  advantage  of  this  method 
of  operating  ;  namely,  that  an  inftnity  of  circumflances 
may  be  perceived,  which  might  not  even  be  fufpedted 
when  the  whole  procefs  is  caiiied  on  within  a  furnace. 

I  have  remarked,  as  did  likewife  feveral  of  my  colleagues 
who  were  then  prefent,  that  a  column  of  bubbles  con- 
ftantly  rofe  from  a  fixed  point  of  the  retort  011  one  fide 
of  the  bottom.  We  were  of  opinion,  that  fome  parti¬ 
cle  of  matter  was  in  that  place  incorporated  with  the 
glafs,  which  had  a  different  capacity  for  heat  from  that 
of  the  reft  of  the  glafs.  In  order  to  verify  this  conjec¬ 
ture,  I  endeavoured  the  following  day  to  diftil  the  fame 
quantity  of  the  fame  water  in  the  fame  retort,  after  ha¬ 
ving  introduced  a  button  of  cupelled  filver,  weighing 
nine  decigrammes  (20F  grains).  At  the  commence¬ 
ment  of  the  operation  there  was  a  fmall  tlream  of  bub¬ 
bles  from  the  fame  point  as  before  ;  but  a  fhort  time  af¬ 
terwards,  and  during  the  whole  remaining  time  of  ope¬ 
rating,  the  largeft  and  mofl  inceffant  ftream  of  bubbles 
rofe  from  the  circumference  of  the  button,  which  was 
often  difplaced  by  the  motion  ;  and  in  proportion  to  the 
time  the  produdl  of  the  diftillation  was  feniibly  greater. 

Whence  we  may  conclude,  that  metallic  wires  or  rods, 
dillributed  through  a  mafs  of  water  required  to  be  kept 
in  a  Hate  of  ebullition,  and  placed  a  little  below  its  fur- 
face,  would  produce,  without  any  greater  expence  of 
fuel,  nearly  the  fame  effedl  as  thofe  cylinders  filled  with 
ignited  matter  which  are  made  to  pafs  through  the 
boilers.” 

Wc  have  related  this  fadl.  in  Guyton’s  own  words, 
or  at  leafl  in  a  faithful  tranflation  of  them  ;  and  we  are 
far  from  calling  it  in  queftion,  for  it  is  a  fadl  which  has 
been  often  obferved  ;  but  we  think  his  inference  from 
it  too  haftily  drawn.  It  is  not  conceivable  that  heat 
can  be  more  rapidly  conveyed  through  2  mafs  of  liquid 
by  the  conducing  power  of  metal,  than  by  a  free  circu¬ 
lation  ;  but  we  agree  with  what  feems  to  he  Mr  Nichoi- 
fon’s  opinion*,  that  the  thin  ftratum  of  water  beneath*  journttf 
the  button  becomes  more  fuddenly  and  violently  elaftic  Auguft 
than  elfewhere,  and  therefore  riles  regularly  to  the  fur- *79^ 
face,  'file  whole  of  this  phenomenon  the  reader  will note’ 

And  explained  in  our  article  Steam  [Eticycl. ),  n°  10. 

But  this  is  a  digrefilon. 

We  return  therefore  to  Guyton’s  laboratory,  of 
which  the  reader  will  form  a  diftindt  notion  from  plate 
XXXIII.  where  fig.  1.  reprefents  the  whole  apparatus 
ready  mounted  for  diftillation,  with  the  tube  of  fafety 
and  a  pneumatic  receiver.  A  is  the  body  or  refervoir 
of  the  ufual  lamp  of  Argand,  with  its  ftiade  and  glafs 
chimney.  The  lamp  may  be  raifed  or  lowered  at  plea¬ 
fure  by  means  of  the  thumb  fcrew  B,  and  the  wick  rife3 
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and  falls  by  the  motion  of  the  fmall  toothed  wheel  pla¬ 
ced  over  the  wade  cup.  This  conflruftion  is  moil  conve¬ 
nient,  becaufe  it  affords  the  facility  cf  altering  the  por¬ 
tion  of  the  flame  with  regard  to  the  veflels,  which  remain 
fixed  ;  and  the  troublefome  management  of  bended  wires 
above  the  flame  for  the  fupport  of  the  veflels  is  avoided, 
at  the  fame  time  that  the  flame  itfelf  can  be  brought  nearer 
to  the  matter  on  which  it  is  intended  to  aft.  D,  a  fupport 
confiding  of  a  round  ftem  of  brafs,  formed  of  two  pieces 
which  ferew  together  at  about  two  thirds  of  its  height. 
Upon  this  the  circular  ring  E,  the  arm  E,  and  the  nut 
C  Aide,  and  are  fixable  each  by  its  rtfpeftive  thumb-  ferew. 
The  arm  alfo  carries  a  moveable  piece  H,  which  fervts 
to  fufpend  the  veflels  in  a  convenient  fituation,  or  to  fe- 
cure  their  pofition.  The  whole  fupport  is  attached  to 
the  fquare  iron  dem  of  the  lamp  by  a  piece  of  hard 
wood  I,  which  may  be  fixed  at  any  required  fituRtion 
by  its  ferew.  K  reprefents  a  fiaad  for  the  receivers, 
its  moveable  tablet  E  is  fixed  at  any  required  elevation 
by  the  wooden  ferew  M.  The  piece  which  forms  the 
foot  of  this  fland  is  fixed  on  the  board  N  ;  but  its  rela¬ 
tive  pofuion  with  regard  to  the  lamp  may  be  changed 
by  Aiding  the  foot  of  the  latter  between  the  pieces  OO. 
P,  another  fland  for  the  pneumatic  trough.  It  is  rai- 
fed  or  lowered,  and  fixed  to  its  place,  by  a  flrong 
wooden  ferew,  R  is  a  tube  of  fafety,  or  reverfed 
fyphon,  which  ferves,  in  a  great  meafure,  to  prevent 
the  bad  tffffts  of  having  the  veflels  either  pcifeftly  clo- 
fed,  or  perfectly  open.  Suppofe  the  upper  bell-fhaped 
veffel  to  be  nearly  of  the  fame  magnitude  as  the  bulb  at 
the  lower  end  of  the  tube,  and  that  a  quantity  of  wa¬ 
ter,  or  other  fuitable  fluid,  fomewhat  lefs  than  the  con¬ 
tents  of  that  vcfiel,  be  poured  into  the  apparatus  :  In 
this  fituation,  if  the  elafticity  of  the  contents  of  the  vef- 
fels  be  lefs  than  that  of  the  external  air,  the  fluid  will 
defeend  into  the  bulb,  and  atinofpheric  air  will  follow 
and  pafs  through  the  fluid  into  the  vefftls  :  but,  on  the 
contrary,  if  the  elaflicity  of  the  contents  be  greater,  the 
fluid  will  be  either  fuftaine'd  in  the  tube,  or  driven  into 
the  bell-fhaped  veflel ;  and  if  the  force  be  flrong  enough, 
the  gufeons  matter  will  pafs  through  the  fluid,  and  in 
pait  efcape. 

Fig.  2.  Shews  the  lamp  furnace  difpofed  to  produce 
the  laline  fulion  ;  the  chimney  of  glafs  fhortened  ;  the 
fupport  D  turned  down  ;  the  capfule  of  platina  or  iilver 
S  placed  on  the  ring  very  near  the  flame. 

Fig,  3*  J  *ie  Part  of  the  apparatus,  in  which, 
in  Head  cf  the  capfule,  a  very  thin  and  fmall  crucible*  of 
platina  T  is  fubAitnted,  and  refls  upon  a  triangle  of  iron 
wire  placed  on  the  ring. 

4-*  E  xhiblts  the  plan  cf  this  bill  difpofition. 

EACERTA,  iii  aftronomy.  See  Astronomy,  ii° 
qc6.  EticycL 

EACMUS,  a  dye  fluff  prepared  by  tlie  Dutch  from 
the  Eichen  roceila,  which  fee  in  this  Supplement. 

EACSHA,  the  Indian  name  of  the  lac  inleft,  which 
has  been  dtferibed  in  the  Encyclopedia  under  the  title 
Coccus,  Species  5.  Since  that  article  was  publifhed, 
a  defeription  of  that  infeft,  which  is  more  to  he  depend¬ 
ed  upon,  has  been  given  to  the  world  in  the  fecond  vo¬ 
lume  of  the  Afiatic  Refearches.  It  is  by  Mr  Rox¬ 
burgh,  furgeou  on  the  Madras  eftablifhjnent,  and  was 
communicated  to  the  Society  by  Dr  James  Anderfon 
phylician  at  Fort  St  George,  who  obferves,  that  Mr 
Roxburgh’s  difeovery  will  bring  the  lacfha  as  a  genu3 
znto  the  clafs  Hemiptera  of  Linnseus. 
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“  Some  pieces  of  very  frefh-looking  lac  (fays  Mr 
Roxburgh)  adhering  to  fmall  branches  of  mimofa  ci-  ‘ 
nerea,  were  brought  me  from  the  mountains  on  the  2Cth 
of  November  1789.  I  kept  them  carefully,  and  to- 
day,  the  4th  of  December,  fourteen  days  from  the  time 
they  came  from  the  blip,  myriads  of  exceedingly  minute 
animals  were  obferved  creeping  about  the  lac  and 
branches  it  adhered  to,  and  more  ft  ill  bluing  from  fmall 
holes  over  the  furface  of  the  cells  :  other  fmall  and  per¬ 
forated  exert fcences  were  obferved  with  a  glafs  amongft 
the  perforations,  from  which  the  minute  infefts  if- 
fued,  regularly  two  to  each  hole,  ar.d  crowned  with 
fome  very  fine  white  hairs.  When  the  hairs  were  rubbed 
off,  two  white  fpots  appeared.  The  animals,  when  Angle, 
ran  about  pretty  brilkly,  but  in  genciaf  they  were  fo 
numerous  as  to  be  crowded  over  one  another.  The 
body  is  oblong,  tapering  moll  towards  the  tail,  below 
plain,  above  convex,  with  a  double,  or  flat  margin  :  la¬ 
terally  on  the  back  part  of  the  thorax  arc  two  fmall  tu¬ 
bercles,  which  may  be  the  eves:  the  body  behind  the 
thorax  is  crofted  with  twelve  rings:  legs  fix;  feeler# 
(antennae)  half  the  length  of  the  body,  jointed,  hairy, 
each  ending  in  two  hairs  as  long  as  the  antenna*:  rump, 
a  white  point  between  two  terminal  hairs,  which  are 
as  long  as  the  body  of  the  animal.  The  mouth  I  could 
not  fee.  On  opening  the  cells,  the  fubflance  that  they 
were  formed  of  cannot  be  better  described,  with  refpett 
to  appearance,  than  by  laying  it  is  like  the  iianfparent 
amber  that  heads  are  made  of:  the  external  covering  o£ 
ti  e  cells  may  be  about  half  a  line  thick,  is  remarkably 
flrong,  and  able  to  refill  injuries :  the  partitions  are 
much  thinner:  the  cells  are  in  general  irregular  fquares, 
pentagons  and  hexagons,  about  an  eighth  of  an  inch  in 
diameter,  and  one  quarter  deep  :  they  have  no  commu¬ 
nication  with  each  other.  All  thofe  I  opened  during 
the  time  the  animals  were  iffuing,  contained  in  one  half, 
a  fmall  bag  filled  with  a  thick  red  jelly-like  liquor,  re¬ 
plete  with  what  I  take  to  be  eggs:  thefe  bag*,  or  utri- 
culi;  adhere  to  the  bottom  of  the  cells,  and  have  each 
two  necks,  which  pafs  through  perforations  in*  the  ex¬ 
ternal  coat  of  the  cells,  forming  the  fore-mentioned  ex¬ 
crescences,  and  ending  in  fome  very  fine  hairs.  1  he 
other  half  of  the  cells  have  a  diflincl  opening,  and  con¬ 
tain  a  white  fubflance,  like  fome  few  filaments  of  cotton 
rolled  together,  and  numbers  rf  the  infefts  themfelves 
ready  to  make  their  exit.  Several  of  the  fame  infefts 
1  obferved  to  have  drawn  up  their  legs,  and  to  lie  flat  : 
they  did  not  move  on  being  touched,  nor  did  they  (hew 
any  figns  oflife  with  the  greatefl  irritation. 

‘‘  December  5.  The  fame  minute  hexapedes  continue 
iffuing  from  their  cells  in  numbers:  they  are  more  live¬ 
ly,  of  a  deepened  red  colour,  and  fewer  of  the  motion- 
Efs  fort.  To-day  1  faw  the  mouth  :  it  is  a  flattened 
point  about  the  middle  of  the  breafl,  which  the  little 
animal  projefts  on  being  comprtffed. 

“  December  6.  The  11. ale  infefts  I  have  found  to-day: 
a  few  of  them  are  conflantly  running  among  the  females 
mofl  aftively  :  as  yet  they  are  fcarce  more,  I  imagine, 
than  one  to  5000  females,  but  twice  their  fize.  The 
head  is  obtufe  ;  eyes  black,  very  large  ;  antennae  clava- 
ted,  feathered,  about  -f  ds  the  length  of  the  body  :  below 
the  middle  an  articulation,  filch  as  thofe  in  the  legs : 
colour  between  the  eyes  a  beautiful  fhining  greed  :  neck 
very  fliort :  body  oval,  brown  :  abdomen  oblong,  the 
length  of  body  and  head :  legs  fix  :  wings  membranace¬ 
ous,  four,  longer  than  the  body,  fixed  to  the  Aides  of 

the 
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l.acftn,  tile  thorax,  narrow  at  their  it.fertions,  growing  broader 
VAiiateii.' for  ‘ds  0f  their  length,  then  rounded;  the  anterior  pair 

1 - is  twice  the  five  of  the  potlerior :  a  ftrong  fibre  runs 

along  their  anterior  margins:  they  he  flat,  li*e  the 
wings  of  a  common  fly  when  it  walks  or  reits :  no  hairs 
from  the  rump  :  it  firings  moil  attively  to  a  ccnluler 
able  diflance  on  being  touched  :  month  in  the  tinder 
part  of  the  head  :  maxillse  tranfverie.  io-day  the  .e- 
male  infetts  continue  i lining  in  great  numbers,  and  move 

about  as  on  the  4th.  r 

“  December  7.  The  fmall  red  lufeds  Till  more  nu¬ 
merous,  and  move  about  as  before :  winged  iniefta,  Kill 
very  few,  continue  atlive.  There  have  been  mdh  leaves 
and  bits  of  the  branches  of  both  Mtmoja  Linerea  and 
Cormda  put  into  the  wide  mouthed  bottle  with  them  : 
they  walk  over  them  indifferently,  without  (hewing  any 
preference,  or  inclination  to  work  or  copulate.  1  open¬ 
ed  a  cell  whence  I  thought  the  winged  flies  had  come, 
and  found  feveral,  eight  or  ten,  more  in  it,  ftruggling  to 
{hake  off  their  incumbrances:  they  were  in  one  ot  thole 
ucriculi  mentioned  on  the  4th,  which  ends  in  two 
mouths,  (hut  up  with  fine  white  hairs,  but  one  o.  them 
was  open  for  the  exit  of  the  flies;  the  other  would  no 
doubt  have  ouened  in  due  time :  tins  utnculus  I  found 
now  perfe&ly  dry,  and  divided  into  cells  by  exceeang 
thin  partitions.  I  imagine,  before  any  of  the  flies  made 
their  efcape,  it  might  have  contained  about  twenty,  in 
thefe  minute  cells  with  the  living  flies,  or  w.ieuce  they 
had  made  their  efcape,  were  fmall  dry_  dark  coloured 
compreffed  grains,  which  may  be  the  dned  excrements 

pf  the  flies.”  .  r  ,  . 

LAMANON  (Robert  Paul),  of  the  academy  at 
Turin,  correfpondent  of  the  Academy  of  Sciences  at 
Paris,  and  member  of  the  Mufeum  in  the  fame  city,  was 
born  at  Salon  in  Provence,  in  1752,  of  an  old  and  re- 
fpedlable  family.  Being  a  younger  fon,  he  was  de limed 
for  the  church,  and.  fent  to  Paris  to  complete  his  theo- 
logical  ftudies ;  but  getting  acquainted  with  the :  philo- 
fophers  (as  they  called  themfelves),  he  foon  loft  all  relifli 
for  the  ftudy  of  theology,  and  devoted  lnmfelf  to  the 

phylical  fciences,  efpecially  thofe  of  .cliemi  lry  and  mn 

neralogy.  Into  the  church,  however,  he  got,  and  role 
to  the  dignity  of  canon  ;  but  by  the  death  of  Ins  father 
and  elder  brother,  having  acquired  the  right  of  direttmg 
his  own  future  exertions,  he  haftened  to  quit  a  pro  e  - 
(ion,  towards  which  lie  felt  no  partiality. 

A  prelate,  then  in  high  favour  at  court,  hearing  of 
Lamanon’s  intention  of  quitting  his  office  of  canon,  of¬ 
fered  him  a  con  fide  rable  fum,  to  induce  him  to  rclign  m 
favour  of  one  of  his  dependents.  The  chapter  of  Arles, 
replied  onr  young  ecclef.aftic,  did  not  fell  me  my  bene- 
lice,  I  (hall  therefore  relieve  it  in  the  fame  manner  that 
X  received  it.  This  conduft  was  certainly  meritorious; 
and  his  ei.logift  Ponce  mentions  another  trait  of  lus  cha- 
raf.er,  which  fets  him  in  a  very  amiable  point  ot  view  ; 
he  refufed  to  accept  of  his  paternal  inheritance,  other- 
wife  than  as  an  equal  (hater  with  Ins  brothers  and  (liters. 

Thus  liberated  from  the  trammels  of  lus  former  pro- 
feffion,  Lamanon  applied  himfelf  with  uncommon  ardour 
to  ftudy.  Eager  to  raife  the  awful  veil  that  confers 
from  our  eyes  the  fecrets  of  nature;  perlnadtd,  that 
even  the  grcatelt  genius  only  amufes  itleii  with  fade 
fyllems  in  the  iilence  of  a  cabinet  ;  convinced  of  the  ne- 
ceffty  of  much  ai:d  vaiious  obfervation,  and  o.  lurpri- 
fing  Nature,  as  it  were,  in  the  very.fadl,  in  order  to  pe¬ 
netrate  into  the  f  nblirnity  of  her  operations  ;  —our  young 
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philofopher  travelled  through  Provence  and  Danohine,  Lamanon. 
and  fcaled  the  Alps  and  Pyrenees.  At  the  fight  of 
thefe  vail  natural  laboratories  the  bent  ol  lus  mind  bum 
forth  bftantaneoufly  :  he  climbed  to  the  furnmit  ot 
rocks,  and  explored  the  abyfs  of  caverns,  weighed  the 
air,  analyfed  fpecimens,  and,  in  his  ardent  fancy,  having 
attained  the  fecrets  of  creation,  he  formed  a  new  fyftem 
of  the  world.  On  his  return  home,  he  applied  with  ad¬ 
ditional  intereft  to  the  ftudy  of  meteorology,  mineralo¬ 
gy’,  natural  philefophy,  and  the  other  branches  of  the 
hiftoiy  of  nature. 

Whilft  lie  was  meditating  a  vifit  to  Paris  for  the  pur- 
pofe,  as  his  eulogift  expreffes  himfelf,  of  converting  with 
the  luminaries  of  fcience,  the  inhabitants  of  the  com¬ 
mune  of  Salon,  having  loft  a  canle  againft  their  lord, 
unanimoufly  eledled  Lamanon,  with  whofe  integrity  and 
abilities  they  were  well  acquainted,  to  go  and  folicit  of 
the  council  the  repeal  of  an  unjuft  decree  that  had  been 
obtained  by  partiality.  The  reply  of  the  young  philo- 
fophei  on  this  occafion  is  an  additional  proof  of  his  un¬ 
common  difintereflednefs.  As  I  intend  (fakl  he)  to 
go  to  Paris  on  bufmefs  of  my  own,  I  cannot  think  of 
accepting  your  offer  of  24  livres  daily  pay :  a  twelfth 
of  this  fum  will  cover  the  extraordinary  expences  of  the 
journeys  that  1  ihall  be  obliged  to  make  to  Verfailles  on 
your  account.”  He  had  the  fatis faction  of  complete 
fuccefs  in  the  bufmefs  thus  undertaken. 

Having  fatisfied  his  curiofity  in  Paris,  he  went  over 
to  England.  During  the  paffage,  though  much  incom¬ 
moded  by  lea  fieknefs,  and  in  imminent  hazard  of  being 
overwhelmed  by  the  tumbling  waves  of  a  very  ilormy 
fea,  he  caufed  himfelf  to  be  tied  to  the  main-mall,  in 
order  to  contemplate  at  leifure  fo  grand  and  fearful  a 
fpe&aele.  The  burfts  of  thunder,  the  howling  of  the 
wind,  the  brilliancy  of  the  lightning,  the  glancing  of 
the  fpray  which  covered  him  every  moment,  thefe  ob- 
je&s,  fo  terrible  to  an  ordinary  man,  threw  him  into  a 
kind  of  mental  intoxication,  and  he  has  often  declared, 
that  this  day  was  the  moll  exquifite  of  his  whole  life. 

Convinced  that  the  fiiendfhip  of  an  eminent  man  ele¬ 
vates  the  foul,  excites  generous  emulation,  and  becomes 
an  additional  ftimulus  to  one  whole  delight  is  ftudy,  and 
whofe  moll  prefling  want  is  an  objeft  on  which  to  place 
his  affe&ion,  Lamanon  anxioufly  endeavoured  to  merit 
the  regard  of  Condorci-  r,  io  well  known  by  his  talents, 
his  impieties,  his  rebellion,  and  his  misfortunes.  This 
academician,  juftly  confldering  that  an  apoftate  prieft 
would  be  ready  to  join  the  confpiracy  of  the  philofo- 
phifts  againll  the  altar  and  the  throne,  received  Lama¬ 
non  with  diftindion,  and  at  length  admitted  him  to  his 
moil  intimate  friendlhip. 

During  the  three  fueccfllve  years  that  Lamanon  fpent 
at  Paris,  he  followed  with  care  the  track  of  thofe  learn¬ 
ed  iocieties,  of  which  he  had  been  eleded  a  member. 

He  became  at  this  period,  together  with  Count  de  Ge- 
belin,  and  fome  other  philofophers  and  artills,  one  of 
the  founders  of  the  Mufeum,  the  greater  part  of  the 
members  of  which  are  now  reunited  in  the  open  fociety 
of  fciences,  letters,  and  arts,  at  Paris.  Among  the  dif¬ 
ferent  papers  of  his  that  were  read  at  various  meetings 
of  thefe  iocieties,  Ponce  mentions  with  particular  ap¬ 
probation  v,lm  he  calls  a  notice  of  Adam  de  Crap  one, 
an  eminent  hydraulic  engineer  ;  a  memoir  on  the  Cre¬ 
tins  ;  a  memoir  on  the  theory  of  the  winds  ;  a  treatife 
on  the  alteration  in  the  courie  of  rivers,  particularly  the 

Rhone  :  and  another  on  an  enormous  bone  belonging 
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We  have  not  feen  thefe  memoirs  ;  but  as  their  author  danger  and  glory  of  this  great  enterprise.  He  accept-  ^r“ 

was  the  friend  of  Cordorcet,  and  fancied  that  he  had  ed  with  eager  traniport  a  propofal  that  fulfilled  his 
attained  the  fecrets  of  creation,  \vc  can  eafily  conceive  higheft  expectations,  hatlened  to  Paris,  refufed  in  a  con- 
tlieir  tendency.  ference  with  the  minifler  the  f alary  that  was  offered. 

Having  refolved  again  to  revifit  Switzerland  and  took  a  liafty  leave  of  his  friends,  and  departed  for  Breft. 

Italy,  Lamanon  firfl  went  to  Turin,  where  he  allied  On  the  ifl  of  Augnll  1785,  the  armament  fet  fail 
himfelf  to  the  learned  of  that  country.  During  his  flay  under  the  orders  of  La  Peroufe,  an  experienced  com- 
there,  the  brilliant  novelty  difeovered  by  Montgolfier  mander,  whofe  patriotifm  and  feientihe  zeal  were  equal 
was  occupying  the  attention  of  all  the  philofophers  of  to  his  courage  and  good  fenfe,  and  who  had  already 
Europe.  Lamanon,  defirous  of  making  feme  ex  peri-  merited  the  public  confidence.  The  philofophers  of  all 
ments  of  this  kind  himfelf,  afeended  in  a  balloon  from  Europe  were  in  expe&ation  of  thofe  ufeful  difeoveries, 
the  city  of  Turin  ;  hut  not  perceiving  in  this  difeovery,  the  probable  fruit  of  the  zeal  and  talents  employed  in 
which  had  at  firfl:  highly  intcrefted  him,  an  objedt  of  the  expedition.  The  beginning  of  the  voyage  was 
public  utility  ;  not  forefteing,  that  one  day,  on  the  profperous.  After  various  delays,  and  a  multitude  of 
plains  of  Fleurus,  it  would  be  the  caufe  of  rallying  and  obfervations,  the  two  veffels  arrived  at  the  ifland  of, 
eft abhfhing  viftory  under  the  ftandards  of  France,  he  Maouna,  one  of  the  fouthein  Archipelago.  "Hie  im- 
returned  to  his  favourite  occupations.  Purfuing  his  patient  Lamanon,  eager  to  a  fin  re  himftlf  of  the  truth 
route  from  Piedmont,  he  vi filed  Italy,  and  returned  by  of  the  publifhed  accounts  of  that  country,  debarked 
Switzeiland,  where  he  explored  the  Alps  and  afeended  with  Langle,  the  fecond  in  command.  At  the  moment 
the  fummit  of  Mont  Blanc:  thence  returning,  loaden  of  their  return,  the  natives,  in  hopes  of  booty,  which 
with  the  fpoils  of  the  countries  which  he  had  traverfed,  had  been  excited  by  the  number  of  p  refen  ts  that  they 
to  Provence,  he  employed  himfelf  in  the  arrangement  had  received,  feized  upon  the  boats,  and  attacked  the 
of  the  interefting  fruits  of  his  journey.  party.  The  French  were  obliged  to  have  recourfe  to 

Of  the  fcruptilous  exadtnefs  of  his  obfervations,  his  arms  for  felf  defence,  and  a  defperate  combat  enfued. 
eulogifl  gives  the  following  inftance  :  “  Being  con-  Lamanon,  Langle,  and  ten  of  the  two  boats  crews,  fell 

vinced  that  the  plain  of  Crau,  divided  by  the  channel  a  facrifice  to  the  fury  of  thefe  barbarians, 
of  the  Durance,  had  formerly  been  a  lake,  he  wifhed  to  Thus  perifhed  Lamanon,  a  young  man  ardent  in  the 
be  abfolntely  allured  of  it.  For  this  purpofe  he  col-  purfuits  of  feience,  to  a  high  degree  diiinterefted,  and  a 
ledled.  a  fpecimen  of  each  of  the  Hones  that  are  to  be  zealot  in  what  he  thought  the  caufe  of  liberty.  He  re¬ 
found  in  this  vail  plain  ;  the  number  of  thefe  he  found  f  11  fed  the  falary  which  was  allotted  to  him  when. he  was 
to  amount  to  nineteen  ;  then  tracing  the  courfe  of  the  appointed  to  this  unfortunate  expedition  ;  for  “  if  I  do 
river  towards  its  head,  near  the  frontiers  of  Savoy,  he  not  feel  fatisfied  (faid  he)  on  board  the  vefTcl ;  if  my  111- 
obferved,  that  above  each  junction  of  the  tributary  dination  or  curiofity  lead  me  to  quit  the  fhip, —  I  ihould 
breams  w  ith  the  Durance,  the  variety  of  pebbles  dimi-  be  unhappy  if  any  power  in  the  world  had  acquired  the 
niihed.  Afterwards  afeending  the  current  of  each  of  thefe  right  of  preventing  me.” 

fmaller  itreams,  he  difeovered  on  their  banks  the  origi-  According  to  M.  Ponce,  Lamanon  feemed  born  to 
nal  rock  of  every  pebble  that  over fpr cads  the  plain  of  bring  about  a  revolution  in  fcience  :  the  depth  of  his 
‘  Crau;  thus  inconteftably  proving,  that  this  plain  was  ideas,  the  energy  cf  his  chara  ttr,  the  fagacity  of  hid 
anciently  a  lake  formed  by  the  waters  of  the  Durance,  mind,  united  to  that  lively  curiofity  that  can  draw  in- 
and  the  dreams  that  fall  into  it.  If  all  philofophers  (fays  ftru&ion  out  of  any  thing,  and  leaves  nothing  uncvplo- 
our  author)  would  conduct  their  examinations  with  equal  red,  would  have  led  him  to  the  moll  valuable  difeo- 
precilion,  certain  hvpothefes  more  brilliant  than  folid,  veries.  1  ri  perfon  he  was  tall ;  and  to  great  vivacity  and 
would  not  find  fo  many  admirers  ;  the  charm  of  iinagina-  expreffiou  of  feature  added  prodigious  Ihvngth  an  i  ac¬ 
tion,  and  the  graces  of  it  vie,  would  not  fo  often  encroach  tivity  ;  in  a  word,  Nature  formed  him  with  inch  care,  as 
upon  the  imprdcriptible  rights  of  nature  and  truth.”  if  fhe  had  intended  him  lor  one  of  thofe  few  who  ave 
To  citizen  Ponce  this  appears  a  demonfiration  of  deHined  to  great  exploits.  His  H)lc  was  nervous,  often 
Lamanon’s  theoiy  ;  but  we  cannot  fay  that  it  does  fo  poetical,  without  lofmg  light  of  propilety,  and  the  lar.- 
to  us.  It  may  be  a  kind  of  proof,  though  not  a  dtmon-  guage  of  fentirr.ent  might  frequently  he  difeovered  in 
llration,  that  in  fome  convullion  of  nature,  Hones  had  the  midft  of  flrong  and  itriking  exprebions ;  and  if  he 
been  rolled  from  the  rock,  and  the  plain  of  Crau,  for  a  wanted  the  exquilitcly  dazzling  polilh  of  didtion,  he  was 
time,  overflowed  by  the^Darance;  but  it  finely  furnilhes  eminently  gifted  with  the  precilion  of  logical  reafoaing, 
no  evidence  of  that  plain’s  having  ever  been  a  permanent  which  commands  attention  and  enforce  perfualion. 
lake.  It  may  have  been  fo  ;  but.fuch  inveftigations  as  LAMP  (fee  Jlneycl.)  is  an  inltrumcnt  comprifing 
this  will  not  guard  philofophers  againft  the  delufions  of  three  articles  which  demand  our  attention,  vi%.  the  oil, 
favourite  hypothefes.  the  wick,  and  the  fupply  of  air.  It  is  required  that  the 

It  was  at  the  time  when  Lamanon  was  preparing  for  oil  Ihould  be  readily  inflammable,  without  containing 
the  prefs  his  great  work  on  the  ‘Theory  of  the  Earthy  any  fetid  fubftance  which  may  prove  ciftnfive,  or  niuci- 
that  the  French  government  conceived  the  vaH  project  lage,  or  other  matter,  to  obHrudt  the  channels  of  the 
of  completing  the  difeoveries  of  Captain  Cook  :  the  aca  -  wick.  Mr  Nicholfon  fays*,  that  he  knows  of  no  procefs  * 
demy  of  fciences  was  entiulled  with  the  care  of  fcledt-  by  which  oils  can  be  meliorated  for  this  purpofe,  except  v  *l-  b 
mg  men  capable  of  re&ifying  our  notions  of  the  fouthern  that  of  walking  with  water  containing  acid  or  alkali.  ll° 
hemifphere,  of  improving  hydrography,  and  advancing  Either  of  thefe  is  faid  to  render  the  mucilage  of  animal 
the  progrefs  of  natural  hiftory.  Condorcet,  not  know-  oils  more  foluble  in  water ;  but  acid  is  to  be  preferred, 

beca'ifc. 


Lanianon  to  fome  cetaceous  fifh,  that  was  dug  up  at  Paris  in  lay-  ing  any  one  better  qualified  for  this  lall  department  Lamanob 
— -  ing*  the  foundations  of  a  houfe  in  the  rue  Dan  thine,  than  Lamanon,  wrote  to  him  an  invitation  to  fhare  the  LamP- 


^amp. 
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becaufe  it  is  lefs  difoofed  to  combine  with  the  oil  itfelf.  to  remove  it ;  in  feme  inftances,  by  fubll.tut.ng  a  number 
-'Pei  haps  oil  might  be  deprived  of  all  fetid  fmell  in  burn-  of  fmall  wicks  jnftead  of  a  larger ;  and  in  others,  by  ma- 
insr  by  being  made  to  paft  through  Collier’s  filtering  ap-  kmg  the  wick  flat  inllead  of  cylindrical.  The  moll  fcien- 
paratus  deffribed  under  the  word  Filter  in  this  Snppl.  tffic  improvement  of  tins  kind,  though  perhaps  left  Ample 
P  The  office  of  the  wick  appears  to  be  chiefly,  if  not  than  the  ordinary  purpofes  of  life  demand,  is  the  well 
foMy  to  convey  the  oil  by  capillary  attraftion  to  the  known  lamp  of  Argand,  defcr.bed  in  the  Lncydopadm . 


place  of  combuftion.  As  the  oil  is  confumed  and  flier, 
off,  other  oil  fucceeds,  and  in  this  way  a  continued  cur- 
rent  of  oil  and  maintenance  of  the  flame  are  effected. 
Piut  as  the  wicks  of  lamps  are  commonly  formed  ot 
combuftible  matter,  it  appears  to  be  of  fome  confequence 
what  the  nature  and  ftm&ure  of  this  material  may  be. 

It  is  certain  that  the  flame  afforded  by  a  wick  of  rufh 
differs  very  confiderably  from  that  afforded  by  cotton  •, 
though  perhaps  this  difference  may,  in  a  great  meafure, 
depend  on  the  relative  dimenfioiis  of  each.  And  if  we 
may  judge  from  the  different  odour  in  blowing  out  a 
candle  of  each  fort,  there  is  fome  re’.fon  to  fiifpeft.  that 
the  decompotition  of  the  oil  is  not  efte&ed  precifely  in 
the  fame  manner  in  each.  We  have  alfo  fome  obfeure 
accounts  of  prepared  wicks  for  lamps,  which  are  Hated 
to  pofteft  the  property  of  facilitating  the  combuliion  of 
very  impure  oils,  fo  that  they  fhall  burn  for  many  hours 
without  fnroke  or  fmell. 

The  economical  wicks  of  M.  Leger,  concerning 
which  a  report  was  prefented  to  the  Academy  at  Paris 
in  17  by  Condorcet,  Lavoitier,  and  De  Milly,  were 
compofed  of  cotton  of  different  fizes  and  forms,  namely, 
round  and  flat,  according  to  the  lift  they  were  intended 
to  ferve.  They  were  covered  with  a  fat  fubflance,  o» 
a  fmell  Hot  difsgreeable,  but  feebly  aromatic.  From 
the  trials  of  thefe  commiffaries  it  was  alcertained  :  r. 
That  they  afforded  a  clearer  flame,  with  left  undularion. 
2.  That  they  confumed  fomewhat  left  oil ;  and,  i  hat 
they  poffelfed  the  remarkable  property  of  affording 
neither  fmell  nor  fmoke,  however  common  the  oil  made 
i/e  of.  When  ufmg  a  lamp  with  a  flat  wick,  we  have 
ourfelves  found  a  piece  of  clean  cotton  flocking  anfwer 
the  nurpofe  better  than  the  cotton  wicks  which  are  fold 
in  the  fliops. 

The  acccft  of  air  is  of  the  lafl  importance  in  every 
procefs  of  combuftion.  When  a  lamp  is  fitted  up  with 
a  very  (lender  wick,  the  flame  is  fmall,  and  of  a  brilliant 
white  colour :  if  the  wick  be  larger,  the  combuftion  is 
kfo  peifedl,  and  the  flame  is  brov\n  :  a  flill  larger  wick 
not  only  exhibits  a  brown  flame,  but  the  lower  internal 
part  appears  dark,  and  is  occupied  by  a  portion  of  vo- 
fatililed  matter,  which  does  not  become  ignited  until  it 
has  afeended  towards  the  point.  When  the  wick  is 
either  very  large  or  very,  long,  part  of  this  matter  efcapes 
combuliion,  and  (hews  itfelf  in  the  form  of  coal  or 
fmoke.  The  different  intenfity  of  the  ignition  of  flame, 
according  to  the  greater  or  lefs  fupply  of  air,  is  remark¬ 
ably  feen  by  placing  a  lamp  with  a  fmall  wick  ,  beneath 
n  fhade  of  glafs  not  perfectly  clofed  below,  and  more  or 
lefs  covered  above.  While  the  current  of  air  through 
the  glafs  fhade  is  perfectly  free,  the  flame  is  white ;  but 
in  proportion  as  the  aperture  above  is  diminiflied,  the 
flame  becomes  brown,  long,  wavering,  and  fmolcy  ;  it 
inftantly  recovers  its  original  whitened  when  the  open¬ 
ing  is  again  enlarged.  The  inconvenience  of  a  thick 
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Much  has  been  faid  of  this  lamp,  and  great  praife 
lavished  on  the  inventor-  It  cannot  indeed  be  denied 
that  it  was  a  very  pretty  invention,  nor  have  we  the 
flighted  with  to  detrafl  from  the  merit  of  M.  Argand  ; 
but  truth  compels  us  to  fay,  that  the  fame  thought  had 
occurred  to  others  as  Carly  as  to  him,  and  that  lamps 
had  beeu  condrucled  on  his  principles  long  before  lie 
had  publifhed  an  account  'of  his  lamp  to  the  world  (a). 

Many  ingenious  men  have  endeavoured  to  determine 
the  mod  economical  method  of  lighting  up  large  halls 
and  workhoufes  by  means  of  different  lamps  and  candles ; 
and  when  the  expence  of  tallow  and  oil  is  confidered,  it 
will  be  admitted  that  they  could  not  employ  their  time 
in  a  manner  more  beneficial  to  the  poor  and  the  induftri- 
ous.  Among  others,  Count  Rum  ford  and  M.  Haffen- 
fratz  have  turned  their  attention  to  this  fubjefl ;  and 
the  refults  of  their  invedigations  are  worthy  of  notice* 
To  the  Count,  a  method  occurred  for  mcafuring  the  re¬ 
lative  quantities  of  light  emitted  by  lamps  of  different 
conftru&ions,  which  is  at  once  Ample  and  accurate.  It 
is  as  follows : 

Let  the  two  burning  lamps,  or  other  lights  to  be 
compared,  be  called  A  and  B  ;  and  let  them  be  placed 
at  equal  heights  upon  two  light  tables,  or  moveable 
dands,  in  a  darkened  room  ;  let  a  fheet  of  clean  white 
paper  be  equally  fpread  out,  and  fadened  upon  the 
wainfeot,  or  tide  of  the  room,  at  the  fame  height  from 
the  floor  as  the  lights  ;  and  let  the  lights  be  placed  over- 
againd  this  fheet  of  paper,  at  the  didance  of  iix  or  eight 
feet  from  it,  and  fix  or  eight  feet  from  each  other,  in 
fucli  a  manner,  that  a  line  drawn  from  the  centre  of  the 
paper,  perpendicular  to  its  furface,  fhall  blfeA  the  angle 
formed  by  lines  drawn  from  the  lights  to  that  centre  ; 
in  which  cafe,  confidering  the  fheet  of  paper  as  a  plane 
fpeculum,  the  one  light  will  be  precifely  in  the  line  of 
reflection  of  the  other. 

This  may  be  eafiiy  performed,  by  actually  laying  a  piece 
of  a  looking-glafs,  fix  or  eight  inches  fquare,  flat  upon 
the  paper,  in  the  middle  of  it ;  and  obferving,  by  means 
of  it,  the  real  lines  of  refle&ion  of  the  lights  from  that 
plane,  removing  it  afterwards,  as  foon  as  the  lights  arc 
properly  arranged.  When  this  is  done,  a  fmall  cylinder 
of  wood,  about  ^th  of  an  inch  in  diameter,  and  fix 
inches  long,  mud  be  held  in  a  vertical  pofition,  about 
two  or  three  inches  before  the  centre  of  the  fheet  of 
paper,  and  in  fuch  a  manner,  that  the  two  Shadows  of 
the  cylinder,  correfponding  to  the  two  lights,  maybe 
ditlin&ly  feen  upon  the  paper. 

If  thefe  fhadows  fhould  be  found  to  be  of  unequal 
denfities,  which  will  almod  always  be  the  cafe,  then  that 
light  whofe  correfponding  fhadow  is  the  der.fed  mud 
be  removed  farther  off,  or  the  other  mud  be  brought 
nearer  to  the  paper,  till  the  denfities  of  the  fhadows  ap¬ 
pear  to  be  exa&ly  equal ;  or,  in  other  words,  till  the 
denfitie3  of  the  rays  from  the  two  lights  are  equal  at  the 


X and  ^e^pts  made  furfacc  cf  dc  papJr  ;  when,  the  dillances  of  the  lights 


(a)  One  of  thefe  was  employed  in  the  college  of  Glafgow,  by  the  leAurer  on  chemillry,  fo  long  ago  as  1766. 
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Lamp,  from  the  centre  of  the  paper  being  meafured,  the 
V*—  fquares  of  thofe  diftances  will  be  to  each  other  as  the 
real  intenfities  of  the  lights  in  queflion  at  their  fources. 

If,  for  example,  the  weaker  light  being  placed  at  the 
diflance  of  four  feet  from  the  centre  of  the  paper,  it 
fhould  be  found  neceffary,  111  order  that  the  fhadows 
may  be  of  the  fame  deniity,  to  remove  the  flronger  light 
to  the  diilance  of  eight' feet  from  that  centre,  in  that 
cafe,  the  real  intenfity  of  the  llror.ger  light  will  be  to 
that  of  the  weaker  as  8*  to  4* ;  or  as  64  to  j  6  ;  or  4  to 
j  ;  and  fo  for  any  other  diftances. 

It  is  well  known,  that  when  any  quality  proceeds 
from  a  centre  in  ftraight  lines  in  all  dirc&ions,  like  the 
light  emitted  by  a  luminous  body,  its  intenfity  at  any 
given  diftance  from  that  centre  will  be  as  the  fquare  of 
that  diilance  inverfely  ;  and  hence  it  is  clear,  that  the 
intenfities  of  the  lights  in  qudtion,  at  their  fources, 
muil  be  to  each  other  as  the  fquares  of  their  didances 
from  that  given  point  where  their  rays  uniting  are  found 
to  he  of  equal  denfity,  For,  putting  x  ~  the  intenGty 
of  13,  if  P  represents  the  point  where  the  rays  from  A 
and  from  B  meeting  are  found  to  be  of  equal  deniity  or 
ftrength,  and  if  the  d’fftance  of  A  from  P  be  =  m,  and 
the  diilance  of  B  from  the  fame  point  P  =:  n  ;  then,  as 


,  and  the  in- 


the  intenfity  of  the  light  of  A  at  P  is  = 
tenfity  of  the  light  of  B  at  the  fame  place  =: 

the  fuppolition,  it  will  be  x  :  y 


and 


as  it 


.  *  y  , 

IS  —  =  ~  by 


m  :  n 


That  the  fhadows  being  of  equal  denfity  at  any  given 
point,  the  intenfities  of  the  illuminating  rays  mnil  of 
leeeffty  be  equal  at  that  point  alfo,  is  hence  evident, 
that  the  total  abfence  of  light  being  perfedl  blacknefs, 
and  the  fhadow  correfponding  to  one  of  the  lights  in 
quedion  being  deeper  or  fainter,  according  as  it  is  more 
or  lefs  enlightened  by  the  other,  when  the  fhadows  are 
equal,  the  intenfities  of  the  illuminating  rays  mud  be 
equal  like  wife. 

In  removing  the  lights,  in  order  to  biing  the  fhadows 
to  be  of  the  fame  denfity,  care  mufl  be  taken  to  recede 
from,  or  advance  towards,  the  centre  of  the  paper  in  a 
ftraight  line,  fo  that  the  one  light  may  always  be  found 
cxadtly  in  the  line  of  reflexion  of  the  other  ;  othervvife 
the  rays  from  the  different  lights  falling  upon  the  paper, 
and  confequently  upon  the  fhadows,  at  different  angles, 
will  render  the  experiment  fallacious. 

When  the  intenfity  of  one  llrong  light  is  compared 
with  the  intenfities  of  feveral  fmaller  lights  taken  toge¬ 
ther,  the  fmaller  lights  fhould  be  placed  iu  a  line  per¬ 
pendicular  to  a  line  drawn  to  the  centre  of  the  paper, 
and  as  rear  to  each  other  as  poflible  ;  and  it  is  likewife 
neceffary  to  place  them  at  a  greater  didance  from  the 
paper  than  when  only  frngle  lights  are  compared. 

In  all  cafes,  it  is  absolutely  neceffary  to  take  the 
greatefl  care  that  the  lights  compared  be  properly  trim¬ 
med,  and  that  they  burn  clear  and  equally,  otherwife 
the  refults  of  the  experiments  will  be  extremely  irregular 
and  inconclufive.  It  is  aflonifhing  what  a  difference 
there  is  in  the  quantities  of  light  emitted  by  the  fame 
candle,  when  it  burns  with  its  greatefl  brilliancy,  and 
when  it  has  grown  dim  for  want  of  fnuffing.  But  as 
this  diminution  of  light  is  progreffive,  and  as  the  eye 
Suppl.  Vol.  II.  Part  I. 
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infeiifibly  conforms  to  the  quantity  of  light  a&mlly  pre- 
fent,  it  is  not  always  taken  notice  of  by  the  fpe&ators ; 
*t  is  neverthelefs  very  confiderable,  in  fafl,  as  will  be 
apparent  to  any  one  who  will  take  the  trouble  to  make 
the  experiment ;  and  fo  great  is  the  fluctuation  in  the 
quantity  of  light  emitted  by  burning  bodies,  lamps,  or 
candles,  in  all  cafes,  even  under  the  moft  favourable  cir- 
cumftances,  that  this  is  the  fource  of  the  greatefl  diffi¬ 
culties  which  our  author  met  with  in  determining  the 
relative  intenfities  of  lights  by  the  method  here  pro- 
pofed. 

I  o  afeertain  by  this  method  the  comparative  denfi-* 
ties,  or  intenfities,  of  the  light  of  the  moon  and  of  that 
of  a  candle,  the  moon's  direCl  rays  muft  be  received  up¬ 
on  a  plane  white  Airfare,  at  an  angle  of  incidence  of 
about  6o°,  and  the  candle  placed  in  the  line  of  the  re¬ 
fection  of  the  moon's  rays  from  this  fur  face  ;  when  the 
fhadows  of  the  cylinder,  correfponding  to  the  moon's 
hght  and  to  that  of  the  candle,  being  brought  to  be  of 
equal  denfity,  by  removing  the  candle  farther  ofF,  or 
bringing  it  nearer  to  the  centre  of  the  white 
the  occ 


Lamp. 
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plane,  as 

afion  may  require,  the  intenfity  of  the  moon's 
light  will  be  equal  to  that  of  the  candle  at  the  given 
dijlance  of  the  candle  from  the  plane . 

To  afeertain  the  intenfity  of  the  light  of  the  heaven?, 
by  day  or  by  night,  this  light  mufl  be  let  into  a  darken¬ 
ed  room  through  a  long  tube  blackened  on  the  infide, 
when  its  intenfity  may  be  compared  with  that  of  a  candle 
or  lamp  by  the  method  above  deferibed. 

The  Count,  however,  has  contrived  an  apparatus  for 
afeertaining  the  intenfity  of  the  fun's  light,  compared 
with  the  light  emitted  by  2ny  artificial  illuminator,  with 
much  greater  accuracy  than  it  can  be  done  by  this  fun- 
pie  method.  That  apparatus  we  (hall  deferibe  under 
the  title  Photometer  in  this  Supplement ;  and  in  the 
mean  time  we  proceed  to  lay  before  our  readers  the  re¬ 
fults  of  his  experiments  as  they  lelate  to  economy  in  the 
prodndlion  of  artificial  light. 

The  brilliancy  of  Argand's  lamp  is  not  only  unrival- 
led,  but  the  invention  is  in  the  higheft  degree  ingenious,  lativequan* 
and  the  inflrument  ufeful  for  many  purpofes  ;  but  ft  ill,  tit:  es  of  oil 
to  judge  of  its  real  merits  as  an  illuminator,  it  was  r.e- confum?d» 
ceffary  to  know  whether  it  gives  more  light  than  another 
lamp  in  proportion  to  the  oil  confumsd .  This  point  he  de-ail  Art  ’  ^ 
termined  in  the  following  manner  :  gaud's 

Having  placed  an  Argand's  lamp,  well  trimmed,  and  la'T,Pi  and 

burning  with  its  greatefl  brilliancy,  before  his  photometer , aL  iamp 

1  •  ,1  •  ,,  f  ’<n  the  com- 

and  over  againit  it  a  very  excellent  common  lamp,  wrthm,,n  con, 

a  riband  wick  about  an  inch  wide,  and  which  burnt  ftrudlion, 

with  a  clear,  bright  flame,  without  the  leafl  appearance  Aith  a  ri- 

of  fmoke,  he  found  the  intenfities  of  the  light  emitted 

by  the  two  lamps  to  be  to  each  other  as  179 56  to"IC 

9063  ;  the  denfities  of  the  fhadows  being  equal  when, 

the  Argand’s  being  placed  at  the  diftance  of  134  inches, 

the  common  lamp  was  placed  at  the  diftance  of  95,2 

inches,  from  the  field  of  the  photometer. 

Both  lamps  having  been  very  exa&ly  weighed  when 
they  were  lighted,  they  were  now  (without  being  re¬ 
moved  from  their  places  before  the  photometer)  caufed 
to  burn  with  the  fame  brilliancy  juft  30  minutes  ;  they 
were  then  extinguifhed  and  weighed  again,  and  were 
found  to  have  confumed  of  oil,  the  Argand's  lamp 
TiVi,  and  the  common  lamp  of  a  Bavarian 

pound. 

Now,  as  the  quantity  of  light  produced  by  the  Ar- 
I  gand'a 
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gand’s  lamp,  in  this  experiment, 

duced  by  the  common  lamp  as  17056  to  906  3,  or  a3 
187  to  lOO,  while  the  quantity  of  oil  confumed  by  the 
former  is  to  that  confumed  by  the  latter  only  in  the 
ratio  of  253  to  163,  or  as  155  to  100,  it  is  evident  that 
the  quantity  of  light  produced  by  the  combuftion  of  a 
given  quantity  of  oil  in  an  Argand’s  lamp  is  greater  than 
that  produced  by  burning  the  fame  quantity  in  a  com¬ 
mon  lamp,  in  the  ratio  of  187  to  155,  or  as  100  to  85. 

The  laving,  therefore,  of  oil  which  arifes  from  ma¬ 
king  ufe  of  an  Argand’3  lamp  inftead  of  a  common 
lamp,  in  the  production  of  light,  is  evident  ;  and  it  ap¬ 
pears,  from  this  experiment,  that  that  faving  cannot 
amount  to  lefs  than  fifteen  per  cent.  How  far  the  ad¬ 
vantage  of  this  favir.g  may,  under  certain  cfrcumflances, 
be  counterbalanced  by  inconveniences  that  may  attend 
the  making  ufe  of  this  improved  lamp,  our  author  does 
not  pretend  to  determine. 

The  Count  made  a  confiderable  number  of  experi 
ments  to  determine  the  relative  quantities  of  light  emit¬ 
ted  by  an  Argand’s  lamp  and  a  common  wax  candle  ; 
and  the  general  refult  of  them  is,  that  a  common  Ar- 
gand’s  lamp,  burning  with  its  ufual  briglitnefs,  gives 
about  as  much  light  as  nine  good  wax  candles  ;  but  the 
fizes  and  qualities  of  candles  are  fo  various,  and  the 
light  produced  by  the  fame  candle  fo  fluCluating,  that 
it  is  very  difficult  to  afeertain,  with  any  kind  of  preci- 
fion,  what  a  common  wax-candle  is,  or  how  much  light 
it  ought  to  give.  He  once  found  that  his  Argand’s 
lamp,  when  it  was  burning  with  its  greateft  brilliancy, 
gave  twelve  time3  as  much  light  as  a  good  wax  candle 
^ths  of  an  inch  in  diameter,  but  never  more. 

3  To  determine  to  what  the  ordinary  variations  in  the 

Nations  of”  quantity  light  cmittecl  by  a  common  wax-candle 
the^ight  might  amount,  he  took  fuch  a  candle,  and,  lighting  it, 
emitted  !  y  placed  it  before  the  photometer,  and  over  againft  it  an 
candks.  Argand’s  lamp,  which  was  burning  with  a  very  fteady 
flame  ;  and  meafuring  the  intenfity  of  the  light  emitted 
by  the  candle  from  time  to  time,  during  an  hour,  the 
candle  being  occafionally  fnuffed  when  it  appeared  to 
Hand  in  need  of  it,  its  light  was  found  to  vary  from  100 
to  about  60.  The  light  of  a  wax-candle  of  an  inferior 
quality  was  dill  more  unequal  ;  but  even  this  was  but 
trifling,  compaied  to  the  inequalities  of  the  light  of  a 
tallow- candle. 

An  ordinary  tall  ow-  can  die,  of  rather  an  inferior  qua¬ 
lity,  having  been  juft  fnuffed,  and  burning  with  its 
greateft  brilliancy,  its  light  was  as  100  ;  in  eleven  mi¬ 
nutes  it  was  but  39  ;  after  eight  minutes  more  had 
elapfed,  its  light  was  reduced  to  23  ;  and  in  ten  minutes 
more,  or  twenty-nine  minutes  after  it  had  been  lafi  fnuff- 
ed,  its  light  was  reduced  to  16.  Upon  being  again 
fnuffed,  it  recovered  its  original  brilliancy,  1 00. 

Of  the  re-  In  order  to  afeertain  the  relative  quantities  of  bees 
lativcquan-W2X  and  of  olive  oil  confumed,  in  the  produ&ion  of 
tities  of  light,  the  Count  proceeded  in  the  following  manner: 

Having  provided  an  end  of  a  wax-candle  of  the  beft; 
quality,  ,68  of  an  inch  in  diameter,  and  about  four 
inches  in  length,  and  a  lamp  with  five  fmall  wicks,  which 
he  had  found  upon  trial  to  give  the  fame  quantity  of 
light  as  the  candle,  he  weighed  very  exadly  the  candle 

in^epro-  and  the  lamp  ^lled  with  0ll»  and  then>  PlacJnS  them  at 

duftion  of  equal  diftances  (forty  inches)  before  the  field  of  the  pho- 
iight.  tometer,  he  lighted  them  both  at  the  fame  time  ;  and, 


Lees- wax, 

tallow, 

olive-oil, 

rnpe-o'l, 

and  iin- 

fecd-oil, 

confumed 
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is  to  the  quantity  pro-  after  having  caufed  them  to  burn  with  precifely  the 
fame  degree  of  brightnefs  jujl  one  complete  hour ,  he  ex- 
tinguifhed  them  both,  and,  weighing  them  a  fecond 
time,  he  found  that  100  parts  of  wax  and  129  parts  of 
oil  had  been  confumed. 

Hence  it  appears,  that  the  confumption  of  bees  wax 
is  to  the  confumption  of  olive-oil,  in  the  production  of 
the  fame  given  quantity  of  light,  as  100  i»  to  j  29. 

In  th  is  experiment  no  circumftance  was  neglected  that 
could  tend  to  render  the  refult  of  it  conclufive  ;  care 
was  taken  to  fnuff  the  candle  very  often  with  a  pair  of 
fharp  feiffars,  in  order  to  make  it  burn  couftantly  with 
the  fame  degree  of  brilliancy  ;  and  the  light  of  the  lamp 
was,  during  the  whole  time,  kept  in  the  moft  exaCt 
equilibrium  with  the  light  of  the  candle,  which  was 
ealily  done  by  occafionally  drawing  out,  a  little  more 
or  lefs,  one  or  more  of  its  five  equal  wicks.  Thefe 
wicks,  which  were  placed  in  a  right  line,  perpendicular 
to  a  line  drawn  from  the  middle  wick  to  the  middle  ot 
the  field  of  the  photometer,  were  about  T%th  of  an  inch 
in  diameter  each,  and  ^th  of  an  inch  from  each  other  ; 
and,  when  they  were  lighted,  their  flames  united  into 
one  broad,  thin,  and  very  clear,  white  flame,  without 
the  leafl  appearance  of  fmoke. 

In  order  to  afeertain  the  relative  confumption  of  olive- 
oil  and  rape-oil,  in  the  produ&ion  of  light,  two  lamps, 
like  that  juft  deferibed,  were  made  ufe  of;  and,  the  ex¬ 
periment  being  made  with  all  poftible  care,  the  con¬ 
fumption  of  olive-oil  appeared  to  be  to  that  of  rape-oil, 
in  the  produ&ion  of  the  fame  quantity  of  light,  as  129- 
is  to  1  25. 

The  experiment  being  afterwards  repeated  with  olive- 
oil  and  veiv  pure  Hnfeed-oil,  the  confumption  of  olive- 
oil  appeared  to  be  to  that  of  linfeed-oil  as  1  29  to  12c. 

The  experiment  being  twice  made  vyith  olive  oil  and 
with  a  tallow  candle  ;  once  when  the  candle,  by  being’ 
often  fnuffed,  was  made  to  burn  conllantly  with  the 
greateft  poftible  brilliancy,  and  once  when  it  was  fnffer- 
ed  to  burn  the  whole  time  with  a  very  dim  light,  owing 
to  the  want  of  fun  fifing;  the  refults  of  thefe  experiments’ 
were  very  remarkable. 

When  the  candle  burnt  with  a  clear,  bright  flame, 
the  confumption  of  the  olive  oil  was  to  the  confumption 
of  the  tallow  as  129  is  to  101  ;  but  when  the  candle 
burnt  with  a  dim  light,  the  confumption  of  the  olive- oil 
was  to  the  confumption  of  the  tallow  as  129  is  to  220. 
So  that  it  appeared,  from  this  laft  experiment,  that  the 
tallow,  inftead  of  being  nearly  as  productive  of  light  in 
its  combuftion  as  bees  wax,  as  it  appeared  to  be  when 
the  candle  was  kept  constantly  well  fnuffed,  was  no\.r, 
when  the  candle  was  fuffered  to  burn  with  a  dim  light, 
by  far  lefs  fo  than  oil. 

But  this  is  not  all ;  what  is  ftill  more  extraordinary 
is,  that  the  very  fame  candle,  burning  with  a  long  wick, 
and  a  dim  light,  a&ually  confumed  more  tallow  than 
when,  being  properly  fnuffed,  it  burnt  with  a  clear*, 
bright  flame,  and  gave  near  three  times  as  much  light . 

To  be  enabled  to  judge  of  the  relative  quantities  of 
light  aClually  produced  by  the  candle  in  the  two  experi¬ 
ments,  it  will  fuffice  to  know,  that  in  order  to  counter¬ 
balance  this  light  at  the  field  of  the  photometer ,  it  re¬ 
quired,  in  the  former  experiment,  the  confumption  of 
1 41  parts,  but  in  the  latter  only  the  confumption  of  64 
parts,  of  olive-oil.  But  in  the  former  experiment  no, 

and 


Lamp* 
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Lamp,  and  In  tlic  latter  1 14,  parts  of  tallow  were  aflually  found 
to  be  confumed.  Thefe  parts  were  8192^16  of  a  Bava¬ 
rian  pound. 

From  the  refuits  of  all  the  foregoing  experiments,  it 
appears  that  the  relative  expenee  of  the  undermention¬ 
ed  inflammable  fubflances,  in  the  produdion  of  light,  is 
as  follows; 

Equal  Parts 
in  Weight. 

T3tes  wax.  A  good  wax-candle,  kept  well 
fnuffed,  and  burning  with  a 
clear,  bright  flame,  -  -  ICO 

Tallow.  A  good  tallow  candle,  kept  well 
fnuffed,  and  burning  with  a 

bright  flame, . 101 

The  fame  tallow-candle,  burning 

very  dim  for  want  of  fnufiing,  229 


Olive-oil.  Burnt  in  an  Argand’s  lamp,  -  -  1 10 

The  fame  burnt  in  a  common  lamp, 
with  a  clear,  bright  flame, 
without  fmoke,  -  -  129 

Rape-oil.  Burnt  in  the  fame  manner,  -  -  -  *25 

’Linfeed-oil.  Likewife  burnt  in  the  fame 

manner, . 120 


With  the  foregoing  table,  and  the  prices  current  of 
the  therein  mentioned  articles,  the  relative  prices  of  light 
•produced  by  thofe  different  materials  may  very  readily 
be  computed. 

In  the  year  1795,  Mr  J.  H.  Haflenfratz  was  em¬ 
ployed  by  the  French  government  to  make  a  feries  of 
experiments  to  determine  the  mofl  economical  method 
of  procuring  light  from  the  different  combuflible  fub- 
flances  ufually  employed  for  that  purpofe.  The  mate¬ 
rials  of  his  experiments  were,  wax,  fpermacetl,  and  tal¬ 
low  candles,  fifh-oil,  oil  of  colefeed,  and  of  poppy  feeds. 
In  ufing  thefe  oils,  both  the  Argand  and  common  lamps 
were  employed.  The  wicks  of  the  latter  were  round, 
containing  thirty-fix  cotton  threads.  The  tallow  and 
fpermaceti  candles  were  mould,  fix  to  the  pound.  The 
wax  candles  five  to  the  pound.  Mr  Haflenfratz  ufed 
the  fame  method  with  Count  Rumford  for  determining 
the  comparative  intenfity  of  the  lights. 

Count  Rumford,  as  we  have  feen,  ufed  the  Argand 
lamp  as  a  ftandard  for  comparifon  ;  but  as  the  intenfity 
of  its  light  varies  according  to  the  height  of  the  wick, 
Mr  Haflenfratz  preferred  a  wax-candle,  making  ufe  of 
it  foon  after  it  was  lighted.  When  two  luminous  bo¬ 
dies,  of  different  in t entities,  are  put  in  comparifon  with 
each  other,  the  fhadows  are  of  two  colours.  That  from 
the  weakeft  light  is  blue,  and  from  the  ftrongefl,  red. 
When  the  lights  of  two  different  combuflible  bodies 
are  compared,  they  are  either  red  or  blue  in  a  com¬ 
pound  ratio  of  the  colour  and  intenfity.  Thus  in  com¬ 
paring  the  fhadows  from  different  luminous  bodies,  they 
will  be  red  or  blue  refpe&ively,  in  the  following  order ; 

Light  of  the  fun. 

- -  -  of  the  moon. 

—  -  of  Argand  lamps. 

- of  tallow-candles. 

- of  wax  ditto. 

—  - of  fpermaceti  ditto. 

- of  common  lamps. 

That  is  to  fay,  when  a  body  is  illuminated  by  the 
fun  arid  by  any  other  luminous  fubftance,  the  fhadow 
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of  the  former  is  red,  and  of  the  latter,  blue.  In  like 
manner,  the  fhadow  from  an  Argand  lamp  is  red,  when 
placed  by  that  of  a  tallow- candle,  which  is  blue. 

The  following  table  will  fhew,  according  to  Mr  Haf- 
fenfratz,  the  proportional  diflance  that  different  lumi¬ 
nous  bodes  fhould  be  placed  at  to  produce  an  equally  in- 
tenfe  fhadow  from  the  fame  objed.  The  fecond  column 
gives  the  proportional  intenfity  of  each  light,  which  is 
known  to  be  in  proportion  to  the  fquaresof  thediflanceg 
of  luminous  bodies  giving  the  fame  depth  of  fhadow. 
The  third  column  fhews  the  quantity  of  combuflible 
matter  confumed  in  the  hour  by  each  mode  of  giving 
light,  which  Mr  Haflenfratz  calculates  from  the  average 
of  many  repeated  experiments. 


Di- 

flance. 


Argand 

)  Oil  of  poppy  feed 

10 

lamps 

t  —  of  fifhes 

10 

with 

)  —  of  cole-feed 

9.246 

Common 

)  Oilof  cole-feed 

6  774 

lamps 

l  —  of  fifhes 

6.524 

with  J 

\  —  of  poppy-feed 

5-9 1 7 

Spermaceti  candle 

5-9 1 7 

Old  tallow- candle 

5  473 

New  ditto 

5-473 

Wax  candle 

4- 2  751 

In'en- 

firy. 

uty 

:<>nfu 

med 

per 

hou' 

Quan. 
tit  57 
reqtii- 
ed  lor 
equal 

iirtn- 

fitter. 

10.000 

*3 

*3 

1 0.00c 

23*77 

*3*77 

8.549 

14.18 

1 6.59 

4.588 

8.81 

19.2 

4.550 

9* 1  H 

20.06 

3-501 

70; 

20.14 

3  501 

9  23 

26.37 

2.995 

7*5-1 

25.17 

.8.23 

27.48 

1  1-8-7 

9SA 

S3 

The  relative  quantity  of  combuflible  matter  required 
to  produce  equal  lights  at  equal  didances,  may  be  ob¬ 
tained  by  a  Ample  rule  of  proportion  from  the  above 
data.  Thus,  if  a  given  intenfity  of  light,  expreffed  by 
3.901,  has  been  produced  by  a  confumotion  of  9.23  of 
fpermaceti  in  the  hour,  the  fame  luminous  body  will  pro¬ 
duce  a  light  of  10.000,  by  confuming  in  the  fame  time  a 

c  r  .1 0.000  X  9.23 

quantity  of  fpermaceti  = - ^ — -  —  26.37.— 

Therefore  \vc  may  add  to  the  table  a  fourth  column, 
-exprefling  the  quantity  of  combuflible  which  each  body 
mull  confumc  to  produce  a  light  of  io.coo. 

From  what  has  been  laid  down,  it  will  alfo  appear 
that  the  number  of  lights  required  to  produce  a  given 
light,  will  be  as  follows  :  To  produce  a  light  equal  to 
ico  Argand  lamps,  burning  poppy- feed  oil,  it  will  re¬ 
quire 

IOO  Argand  lamps  with  fifh-oil  . 

1 17  Ditto  do.  with  cole  feed  oil 
218  Common  lamps  with  cole-feed  oil 
2/9  Ditto  do.  with  fifh  oil 

285  Ditto  do.  with  poppy  feed  oil 

285  Spermaceti  candles 
333  Tallow  ditto 
546  Wax  ditto. 


Mr  Haflenfratz  next  takes  notice  of  the  comparative 
price  of  thefe  articles  ;  by  which  lie  finds,  that  in  Paris 
the  mofl  expen  five  light  is  that  produced  from  wax- 
candles  ;  and  the  mofl  economical ,  that  from  oil  of  cole- 
feed,  burned  in  Argand  lamps. 

The  chief  difference  between  the  Argand  and  com- 
^  2  inon 


Lamp. 

V-L-J 


Lantern, 
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L&Rcafliire  mon  lamp  is,  that  in  the  latter  much  of  the  oil  is  vola¬ 
tilized  without  combuftion,  and  hence  the  unpleafant 
fmell  which  it  produces  ;  whereas  in  the  former,  the 
heat  is  fo  great  at  the  top  of  the  wick,  that  all  the  oil 
is  decompofed  in  pafiing  through,  the  difpofition  of  the 
wick  allowing  the  free  accefs  of  air  to  afiift  combullion. 

It  fhould  therefore  follow,  that  the  Argand  lamp  con- 
fumes  lefs  fuel  to  produce  a  given  light  than  the  com¬ 
mon  lamp,  and  this,  as  we  have  feen,  is  the  opinion  of 
Count  Rumford.  Yet  (Mr  Haffenfratz  obferves)  there 
are  two  circumftances  that  prevent  the  full  effe6i  of  the 
complete  combullion  in  the  Argand  lamp.  The  one 
is,  that  the  glaL  cylinder  abforbs  a  part  of  the  rays  of 
light  as  they  pafs  through  :  the  other,  that  the  column 
of  light  proceeding  from  the  inner  furfaee  of  the  wick, 
is,  in  part,  loll,  by  being  obliged  to  pafs  through  that 
from  the  outer  furfaee.  Count  Rumford  allows  the  firft 
caufe  of  diminution  of  light,  and  tflimates  it  at  .1854, 
but  not  the  latter.  The  author  of  this  memoir,  in  re¬ 
peating  Counr  Rumford’s  experiments,  afferts,  that 
when  two  candles  are  placed  fo  that  the  light  of  the 
one  is  obliged  to  pafs  through  that  of  the  other,  the 
film  of  the  light  fo  produced  is  not  fo  flrong  as  when 
they  are  placed  fide  by  fide  ;  for  in  the  firft  cafe,  a  part 
of  the  hindmolt  light  is  abforbed  by  the  forernoft. 

LANCASHIRE.  In  the  account  which  we  have 
given  of  that  county  in  the  Encyclop£(liay  an  obliging 
correfpondent  has  pointed  out  to  us  fome  millakes.  He 
affnres  us,  that  the  fta  coaft,  where  we  underftood  the 
atmofphere  to  be  loaded  with  fuch  exhalations  as  pro¬ 
duce  malignant  and  intermitting  fevers,  is  remarkably 
healthy;  and  he  fpcaks  from  experience,  having  lived 
on  that  coafl  for  forty  years.  He  affures  us  likewife, 
that  the  Duke  of  Bridgewater’s  inland  navigation  was 
begun  foon  after,  if  not  before,  the  year  1736*  and  that 
he  (the  writer),  fo  early  as  1764,  was  one  of  a  party 
who  failed  up  the  fough  or  edit  a  confiderable  way  to 
fee  how  the  coals  were  worked.  The  fame  correfpon¬ 
dent  has  pointed  out  a  few  mifbakes  in  our  account  of 
LANCASTER,  the  capital  of  the  county.  “  That 
town  (he  fays)  carries  on  no  trade  whatever  with  North 
America,  but  a  very  confiderable  one  with  Jamaica  and 
the  other  Weft  India  iflands,  in  veffels  of  from  100  to 
500  tons  burthen.  It  exports  to  thefe  iflands  all  fuch 
Britifh  manufa&ures  as  they  have  occafion  for,  Irifh 
linens,  and  falted  provifions  of  all  kinds,  fuch  as  Irifh 
beef,  pork,  butter,  &c.  It  trades  alfo  to  the  Baltic, 
Portugal,  Hamburgh,  Sec.  to  a  large  amount ;  and  fome 
of  its  thips  with  their  cargoes  have  of  late  been  worth 
from  L.60  to  L.  80,000  fterling.  It  has,  however,  no 
communication  by  water  with  the  rivers  Merfey,  Dee, 
&c.  a3  we  have  faid;  the  canal  reaching  as  yet  no  farther 
than  to  near  Prellon  in  LancafhireY  1  he  communi¬ 
cation  with  thefe  livers  is  indeed  intended  to  be  com¬ 
pleted  ;  but  whether  the  fcheme  be  practicable  is,  ac¬ 
cording  to  our  correfpondent,  very  uncertain. 

LANTERN  (See  EncycL).  Sir  George  Staunton 
informs  us,  that  of  the  Chinefe  lanterns,  fome  were  fuch 
as  we  have  deferibed,  viz.  compofed  of  thin  filk  gauze, 
painted  or  wrought  in  needle-work  with  figures  of 
birds,  infects,  flowers,  or  fruit,  and  ftretched  on  neat 
frames  of  wood.  Others,  however,  were  very  different, 
being  entirely  made  of  horn.  Thefe  were  fo  thin  and 
tranfparent,  that  they  were  taken  at  firft  for  glafs  ;  a 
material  to  which*  for  this  purpofe,  the  horn  is  prefer* 
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red  by  the  Chinefe,  as  cheaper,  lighter,  lefs  liable  to  ae- 
cident,  and,  in  cafe  of  accident,  more  ealily  repaired ; 
many  of  them  were  about  two  feet  in  the  diameter,  and 
in  the  form  of  a  cylinder,  with  the  ends  rounded  off, 
and  the  edges  meeting  in  the  point  to  which  the  fuf- 
pending  cords  were  tied.  Each  lantern  confifted  of 
an  uniform  piece  of  horn,  the  joints,  or  feams,  being 
rendered  invifible  by  an  art  found  out  by  the  Chi- 
ntfe ;  among  whom,  the  vaft  number  of  fuch  lan¬ 
terns  ufed  in  their  dwelling  houfes  and  temples,  as  well 
as  on  the  occafions  of  their  feftivals  and  proceffions, 
have  led  to  many  trials  for  improving  their  conftruc- 
tion.  The  horns  generally  employed  are  thofe  of  fheep 
and  goats.  The  ufual  method  of  managing  them,  ac¬ 
cording  to  the  information  obtained  upon  the  fpot,  is 
to  bend  them  by  immerfion  in  boiling  water,  after 
which  they  are  cut  open  and  flattened  ;  they  then  eafi- 
ly  fcale,  or  are  feparated  into  two  or  three  thin  laminae 
or  plates.  In  order  that  thefe  plates  fhould  be  made  to 
join,  they  are  expofed  to  the  penetrating  effect  of  fteam, 
by  which  they  are  rendered  almoft  perfectly  foft.  In  this 
ftate  the  edges  of  the  pieces  ro  be  joined  are  carefully 
feraped  and  flanted  off,  fo  as  that  the  pieces  overlapping 
each  other  fhall  not  together  exceed  the  thickncfs  of 
the  plate  in  any  other  part.  By  applying  the  edges, 
thus  prepared,  immediately  to  each  other,  and  preffmg 
them  with  pincers,  they  intimately  adhere,  and  incorpo¬ 
rating,  form  one  fubftance,  fimilar  in  every  refpedt  to 
the  other  parts  ;  and  thus  uniform  pieces  of  horn  may 
be  prepared  to  almoft  any  extent.  It  is  a  contrivance 
little  known  elfewhere,  however  fimple  the  procefs  ap¬ 
pears  to  be  ;  and  perhaps  fome  minute  precautions  aie 
omitted  in  the  general  defeription,  which  may  be  effen- 
tial  to  its  complete  fuccefs. 

Such  lanterns  as  thefe  would  be  very  proper  for  mi¬ 
litary  ftore  houfes;  and  Rochon  of  the  National  Injlitute 
was  employed,  fince  the  commencement  of  the  prefent 
war,  to  make  them,  if  he  could,  for  the  marine  ftore- 
houfes  of  France.  While  he  was  thus  engaged,  how¬ 
ever,  it  occurred  to  him,  that  he  might  fupply  the  pref¬ 
ling  wants  of  the  navy  without  horn,  merely  by  filling 
up  the  interflices  of  wire-cloth  with  fine  tranfparent 
glue.  In  carrying  this  thought  into  execution,  he  at 
firft  tinned  the  iron  wires  of  the  fieve  cloth  he  made 
ufe  of ;  but  afterwards  found  it  more  convenient,  in 
every  refpeft,  to  give  it  a  flight  coating  of  oil  paint  to 
preferve  it  from  ruft.  The  glue  he  made  ufe  of  was 
afforded  by  boiling  the  clippings  of  parchment  with 
the  air-bladders  and  membranes  of  fea  fifh  ;  materials 
which  he  ufed,  not  from  any  notion  that  they  were  pre¬ 
ferable  to  i  fin  glafs,  but  becauie  they  were  the  cheapeft 
he  could  procure.  He  added  the  juice  of  garlic  and  cy¬ 
der  to  his  compofition,  in  fuch  proportions  as  he  found 
to  communicate  great  tenacity,  and  fomewhat  more  of 
tranfparence  than  it  would  have  poffeffed  without  them. 
Into  this  tranfparent  and  very  pure  glue  or  iize  he 
plunged  his  wire  cloth,  which  came  out  with  its  inter¬ 
faces  filled  with  the  compound.  It  is  requifite  that  the 
fize  fhould  poffefs  a  determinate  heat  and  confiftence,  con¬ 
cerning  which  experience  alone  rauft  guide  thetoperator. 

When  this  prepared  wire  cloth  is  fixed  in  the  lan¬ 
tern,  it  muft  be  defended  from  moifture  by  a  coating  of 
pure  drying  linfeed  oil';  but  even  in  this  ftate  it  is  not 
lit  to  be  expofed  to  the  weather.  The  eafe  with  which 
thefe  lanterns  are  repaired  in  cafe  of  accident,  by  a 

flight 


bantren. 
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Lari*,  flight  coating  of  glue,  Is  pointed  out  as  a  great  advan- 
taSe  t^ie  *nventor »  who  h’kewife  informs  us,  that 

_  they  were  ufed  in  the  expedition  to  Ireland  as  fignal 

lanterns,  though  contrary  to  his  wifhes. 

LAPIS  Fungifer,  a  fpecies  of  earth  found  near 
Rome,  Naples,  and  Florence,  of  which  the  following 
account  is  taken  from  the  New  'Trftnflitfions  of  the  Royal 
Ncademy  of  Sciences  at  Stockholm  for  the  year  1797  : 
Near  Naples  the  lapis  fungifer  is  found  in  the  chalk- 
hills  like  a  white  ftalaClites,  intermixed  with  a  great 
many  fine  roots  of  fiirubs  ;  and  near  Florence  there  is  a 
fpecies  of  it,  confiding  of  hardened  turf,  which  is  dug 
up  near  volcanoes.  The  author  made  experiments  with 
a  piece  procured  from  Italy,  and  found  that  100  parts 
contain  from  45  to  46  filiceous  earth,  23  argillaceous 
earth,  7  calcareous  earth,  and  20  calx  of  iron,  with 
fome  white  magnefia  and  vegetable  alkali.  It  h  well 
known,  that  when  this  friable  fpecies  of  (lone  is  pre- 
ferved  in  cellars  and  moiftened  with  water,  it  produces 
abundance  of  eatable  mufhrooms,  which  in  Italy  are 
highly  elteemed  and  brought  to  the  firft  tables.  lienee 
the  origin  of  its  name. 

LARD  1Z  ABA  LA,  a  new  genus  of  plants  belong¬ 
ing  to  the  diced  a  hexandrui  of  Linnaeus.  It  is  a  native 
of  Chili,  and  is  thus  deferibed  in  Peroufe’s  Voyage, 
from  drawings  fent  to  France  by  La  Martinierc.  The 
leaves  are  alternate,  on  footllalks  inflated  at  their  bale. 
Each  leaf  is  bi-ternate,  that  is  to  fay,  it  is  divided  into 
three  leaflets,  each  of  which  is  again  fubdivided  into  three 
oval  fharp  pointed  folioles,  which,  when  young,  are  en¬ 
tire,  but  afterwards  become  obfeurely  lobed.  The 
flowers,  difpofed  in  fimple  and  pendent  cluilers,  grow 
towards  the  top  of  the  item  and  of  the  branches  in  the 
axillae  of  the  leaves.  The  plant  is  dicecius.  At  the 
bale  of  each  duller  of  bio  (Toms  are  two  fmall,  rounded, 
oval,  floral  leaves. 

ja,e  Male  Flower. —  Calyx  formed  of  fix  expandiug 

<XX.  leaves,  oblong  oval,  and  obtufe,  of  which  the  three  ont- 
ermofl  are  the  larged.  Corolla  compofed  of  fix  fharp 
lanceolated  petals,  oppofite  to,  and  fhorter  than,  the 
leaves  of  the  calyx.  A  cylinder  rifes  from  the  centre 
of  the  flower  of  the  length  of  the  petals*  terminated  by 
fix  oblong  bilocular  anthers,  which  open  from  below. 

Female  F lower. — Calyx,  fimilar  to  that  of  the 
male  flower,  but  larger.  Corolla  inferted  beneath  the 
pifiil  compofed  of  fix  petals,  rarely  entire,  but  general¬ 
ly  bifid  or  trifid  at  theiHummit :  fhorter  than  the  leaves 
of  the  calyx.  Stamina  fix,  having  the  fame  infertion 
as  the  corolla  ;  filaments  diftinCt,  broad,  very  fhort,  fur- 
rounding  the  pifiil  ;  anthers ,  fix,  upright,  oblong,  acu¬ 
minated,  barren.  Seed  bud,  cells,  from  three  to  fix,  ob- 
long,  gibbous  on  the  outfide,  of  nearly  the  length  of 
the  corolla ;  (Ivies  none  ;  ftigmata,  fitting,  oblong,  per¬ 
manent.  Berries,  equal  in  number  to  the  cells,  oblong, 
acuminated  (divided  into  fix  cells,  containing  feveral 
angular  feeds.  Flora  Peruviana ). 

The  general  character  of  the  lardizabala  evidently 
places  this  new  genus  among  the  family  of  the  menifper - 
rna,  to  which  it  is  related  by  its  climbing  ftalk,  its 
bunches  of  dioecious  flowers,  by  its  fix  petals,  (lamina, 
and  leaves  of  its  calyx,  by  its  pifiil,  compofed  of  from 
three  to  fix  cells,  which  contain  as  many  feeds.  It  dif¬ 
fers  from  the  known  genera  of  this  order  only  in  its 
fruit,  which,  inftead  of  being  monofpermous,  contains 
feveral  feeds.  This  character,  which  requires  the  in- 


trodudlion  of  a  new  fcCtion  into  the  menifpermee ,  Barmier 
(Lengthens  the  relation  of  this  family  to  the  next  order  U 
of  the  anona.  In  fadt,  the  greater  part  of  the  genera 
of  the  anonx,  as  they  have  in  the  fame  (lower  feveral  ~  v  ” 
fruits,  with  numerous  feeds,  difFer  in  this  particular 
from  all  the  genera  of  the  menifpermse ;  and  by  placing 
between  them  the  lardizabala,  we  dtablifh  a  natural 
tranfitton..  In  order  to  confirm  thefe  refemblances,  it 
only  remains  to  examine  the  infide  of  the  fruit,  and  par¬ 
ticularly  the  firudure  of  the  feeds.  Thofe  of  the  me- 
nifperma:  are  reniform,  at  leafi  on  the  infide,  inclofed  in 
a  hinged  pericarpium,  and  containing  in  their  upper 
part  a  very  fmall  dicotyledonus  embryo.  The  charac¬ 
ters  that  we  have  given  of  the  lardizabala  render  pro- 
bablc  a  fimilar  ftruCtnre  in  its  feeds. 

LARMIER,  in  architecture,  a  flat  fquare  member 
of  the  cornice  below  the  cimnlium,  and  jets  out  fart  belt; 
being  fo  called  from  its  ufe,  which  is  to  difpeife  the 
water,  and  caufe  it  to  fall  at  a  difiance  Lorn  the  wall, 
drop  by  drop,  or,  as  it  were,  by  tears  ;  larme  in  French 
fignifying  a  tear. 

LAI  IJS  Pmmarium,  a  right  line  drawn  through 
the  vertex  of  the  fedtiun  of  a  cone,  within  the  fame,  and 
parallel  to  the  bde. 

Eatv s  Rcttunu  See  Conic  SeR'ton ,  Encycl. 

La? us  Tranfverfum  of  the  hyperbola,  is  the  right 
line  between  the  vciticrs  of  the  two  oppofite  feftions* 
or  that  part  of  their  common  axis  lying  between  the 
two  oppofite  cones. 

LAVA.  In  aedition  to  the  obfervations  of  Sir 
William  Hamilton,,  Bergmana,  Formes,  and  Dalmieu, 
on  the  composition  of  d’ffere.nt  lavas,  which  have  been 
given  in  the  Encyclopedia,  we  cannot  refnfe  ourfirlves 
the  pleafure  of  noticing,  in  this  place,  thofe  of  Sir 
James  Hall.  From  a  number  of  well-devifed  expe¬ 
riments,  Sir  James  thinks  himfclf  warranted  to  con¬ 
clude,  that  lava  and  whinltone  are  intrinfically  the  fame 
fubftance ;  and  that  their  apparent  differences  arife 
wholly  from  the  circumfiances  under  which  they  have 
palled  from  a  liquid  to  a  foltd  fiale.  The  lavas,  it  is 
well  known,  have  been  cooled  rapidly  in  the  open  air, 
and  the  whins  (according  to  Dr  Hutton’s  theory, 
which  Sir  James  feems  willing  to  adopt)  (lowly  in  the 
bowels  of  the  earth. 

Though  we  are  far  from  adopting  that  theory  in  all 
its  parts,  to  which  wc  think  inTupc  1  able  objections  may 
be  made  (fee  Earth,  Encycl.  n°  120),  we  admit,  that 
the  experiments  of  Sir  James  Hall  go  far  to  eftablifh 
the  identity  of  lava  and  whinfione.  Thefe  experiments 
were  made  upon  feven  different  fpecies  of  whinfione 
and  fix  lavas,  of  which  four  were  broken  from  the  cur¬ 
rents  of  Etna  and  Vefuvius  by  Sir  James  himielf.  Each 
of  the  original  whinfione*  was  reduced,  by  fulion  and 
fnbfequcnt  rapid  cooling,  to  a  Hate  of  perfed  glafs. 

This  glafs,  being  again  placed  in  the  furnace,  was  fub- 
jedted  to  a  fecond  fufion.  The  heat,  being  then  redu¬ 
ced  to  a  temperature  generally  about  28^  of  Wedge- 
wood,  was  maintained  ftationary  for  fome  hours ;  when 
the  crucible  was  either  immediately  removed,  or  allow¬ 
ed  to  cool  with  the  furnace.  The  confequence  was,, 
that  in  every  cafe  the  fubtlance  had  loft  the  cliarader 
of  glafs,  and  by  crystallization  had  aflumed  in  all  re- 
fpetts  that  of  an  original  whinfione.  It  mull  be  owned,, 
that  in  mod  cafes  the  new  production  did  not  exaCtly 
refemble  the  particular  original  from  which  it  was  form* 

ed. 
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td,  Lilt  Lrnc  other  original  of  the  fame  clafs ;  owing 
to  accidental  varieties  in  the  mode  of  refrigeration*  and 
to  chemical  changes  which  unavoidably  took  place  du¬ 
ring  the  procefs.  In  the  cafe,  however,  of  the  rock  of 
Edinburgh  caftle,  and  of  that  of  the  bafaitic  columns 
of  Staffa,  the  artificial  fubftances .  bear  a  complete  re- 
femblance  to  their  originals,  both  in  colour  and  texture. 

The  lavas  were  now  treated  in  the  fame  way,  and 
were  each,  by  fu  ion  and  rapid  cooling,  reduced,  as  the 
whin  Hones  had  been,  to  glafs.  I  his  glafs,  when  fufed 
rgain  and  cooled  flowly,  yielded  the  fame  kind  of  cry- 
flallized,  ftony,  or  earthy  mattes,  completely  refembling 
an  original  whin  or  lava. 

Although  the  internal  drufture  of  lava  was  thus  ac¬ 
counted  for,  yet  Sir  James  was  embarrafied  with  the 
jlate  of  its  external  furface  ;  which,  though  cooled  in 
contaft  with  the  open  air,  is  feldom  or  never  vitreous, 
holding  an  intermediate  Ration  between  glafs  and  (lone; 
but  this  difficulty  was  removed  by  a  circumdance  which 
took  place  in  the  courfe  of  thefe  experiments.  It  was 
found,  that  a  fmall  piece  of  glafs  of  any  of  the  lavas,  or 
of  ieveral  of  the  whins,  being  introduced  into  a  muffle, 
the  temperature  of  which  was  at  any  point  between  the 
20th  and  the  22d  degree  of  Wedge  wood’s  fcale,  the 
glafs  became  quite  foft  in  the  fpace  of  one  minute  ;  but, 
being  allowed  to  remain  till  the  end  of  a  fecond  minute, 
it  was  found  to  have  become  hard  throughout  in  confe- 
quence  of  a  rapid  cryftallization,  to  have  loll  its  character 
of  glafs,  and  to  have  become  by  f  2  or  14  degrees  more 
infufible,  being  unaffefted  by  any  heat  under  30,  though 
the  glafs  had  been  fufible  at  1 8°  or  at  1 6°.  This  account¬ 
ed  for  the  fcoria  on  the  furface  of  lavas ;  for  the  dib¬ 
it  an  ce  even  at  the  furface,  beflig  in  contact  with  the 
flowing  (Iream,  and  furrounded  with  heated  air,  could 
not  cool  with  exceffive  rapidity  :  and  the  experiment 
fhews,  that  fhould  any  part  of  the  mafs,  in  defending 
heat,  employ  more  than  one  or  two  minutes  in  cooling 
from  22  to  20,  it  would  infallibly. lofe  its  vitreous  cha- 
rafter. 

Independently  of  any  allufiomto  fydem  or  to  general 
theory,  Sir  James  Hall  flatters  himfelf  that  thefe  expe¬ 
riments  may  be  of  fome  importance,  by  fimplifying  the 
hidory  of  volcanoes ; -and,  above  all,  by  fuperfeding 
fome  very  extraordinary,  and,  he  conceives,  unphilofo- 
pliical  opinions  advanced  with  regard  to  volcanic  heat, 
which  has  been  dated  as  potteffing  very  little  intenfity, 
and  as  afting  by  fome  occult  and  inconceivable  influence, 
>r  with  the  help  of  fome  invifible  agent,  fo  as  to  pro¬ 
duce  liquidity  without  fufion.  Thefe  fuppodtions, 
which  have  been  maintained  ferioufly  by  fome.  of  the 
mod  celebrated  naturalifts  in  Europe,  have  originated 
from  the  difficulty  of  accounting  for  the  ftony  charac¬ 
ter  of  lavas  when  compared  with  that  of  glafs,  which 
they  alTume  in  confequence  of  fudt)n  in  our  furnaces. 
But  row  he  hopes  \ve  may  be  relieved  from  the  necef- 
fity  of  fuch  violent  efforts  of  imagination,  lince  the  phe¬ 
nomena  have  been  fully  accounted  for  by  the  Ample, 
though  unnoticed,  principle  of  refrigeration,  and  have 
been  repeated  again  and  again  with  cafe  and  certainty 
in  a  fmall  chamber  furnace. 

LAVOISIER  (Antoine  Laurent),  was  born  in  Pa¬ 
ris  on  the  26th  of  Augud  1743*  ^1S  fat'lier>  vvd°  ^i- 

refted  his  education,  was  opulent,  and  fpared  no  coft 
for  his  improvement.  The  youth  fliewed  a  decided 
tade  for  the  phyfical  iciences.  In  1  7 ^4*  government 
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having  propofed  an  extraordinary  premium  for  the  bed  Lavoifigt, 
and  cheaped  mode  of  lighting  the  dreets  of  a  large  city,  v  0 
Lavoifier  obtained  the  gold  medal  ;  and  his  memoir, 
full  of  nice  invedigation,  was  printed  by  the  Academy. 

Into  that  body  he  was  received  on  the  13th  May  1768, 
in  fpite  of  a  formidable  oppofition.;  and  to  its  fervice 
he  ever  after  devoted  His  labours,  and  became  one  of  its 
mod  uttful  afTociates  and  coadjutors. 

His  attention  was  fucceifively  occupied  with  every 
branch  of  phyfical  and  mathematical  fcience.  The  pre¬ 
tended  converfion  of  water  into  earth,  the  analyfis  of 
gypfum  in  the  neighbourhood  of  Pari3,  the  cryftalliza- 
tion  of  falts,  the  effects  produced  by  the  grande  de  loupe 
of  the  garden  of  the  Infanta,  the  projeft  of  bringing 
water  from  V Yvette  to  Paris,  the  congelation  of  water, 
and  the  phenomena  of  thunder  and  the  aurora  borealis — 
all  occupied  his  attention. 

Journeys,  undertaken  in  concert  with  Guettard  into 
every  didrift  of  France,  enabled  him  to  procure  num- 
berlefs  materials  towards  a  defeription  of  the  lithologi¬ 
cal  and  mineralogical  empire  ;  thefe  he  arranged  into~a 
kind  of  chart,  which  wanted  little  of  being  completed. 

They  ferved  alfo  as  a  foundation  for  a  more  labori¬ 
ous  work  of  his  on  the  revolutions  of  the  globe,  and 
the  formation  of  Couches  de  la  Terre  ;  a  work  of  which 
two  beautiful  fketches  are  to  be  feen  in  the  Memoirs  of 
the  French  Academy  for  1772  and  1787.  All  the 
fortune  and  all  the  time  of  Lavoifier  were  devoted  to 
the  culture  of  the  fciences  ;  nor  did  he  feem  to  have  a 
preponderating  inclination  for  any  one  in  particular,  un. 
til  an  event,  fuch  as  feldom  occurs  in  the  annals  of  the 
human  mind,  decided  Ins  choice,  and  attached  him 
thenceforth  exclufively  to  chcmiftry-—  a  purfuit  which 
has  fince  rendered  his  name  immortal. 

The  important  difeovery  of  gafes  was  jud  an¬ 
nounced  to  the  philo fophical  world.  Black,  Priedley, 

Scheele,  Cavendifh,  and  Macbride,  had  opened  to  phy- 
fiologids  a  fort  of  new  creation  ;  they  had  commenced 
a  new  era  in  the  annals  of  genius,  which  was  to  become 
equally  memorable  with  thofe  of  the  compafs,  printing, 
eleftricity,  &c. 

It  was  about  the  year  1770  that  Lavoifier,  druck 
with  the  importance  and  grandeur  of  this  difeovery, 
turned  his  attention  to  this  inexhaudible  fountain  of 
truths,  and  indantly  perceived,  by  a  kind  of  indinft,  the 
glorious  career  which  lay  before  him,  and  the  influence 
which  this  new  fcience  would  necettarily  have  over  the 
whole  train  of  phyfical  refearches.  Of  thofe  who  had 
preceded  him,  the  mod  indefatigable  experimenter  was 
Priedley  :  but  fafts  the  mod  brilliant  remained  frequent¬ 
ly  unproduftive  in  his  hands  ;  on  every  occafion  he  was 
ready  to  frame  fome  crude  hypothecs,  which  as  haftily 
he  abandoned.  Lavoifier  was  imbued  with  the  true 
fpirit  of  induftivc  philofophy  ;  his  obfervations,  emi¬ 
nently  precife  and  luminous,  always  pointed  to  general 
views.  In  1774,  he  publifhed  his  chemical  opufcules, 
which  contained  a  very  neat  hidory  of  all  that  had  been 
done  with  refpeft  to  gafes,  and  concluded  with  the  au¬ 
thor’s  capital  experiments,  by  which  it  was  proved, 
that  metals,  in  calcination,  derive  their  augmentation  of 
weight  from  the  abforption  of  air.  Soon  afterward,  he 
die  wed,  in  oppofition  to  Priedley,  that  nitrous  acid  is 
compofed  of  air;  &  remark,  of  which  the  importance 
appeared  in  the  fequel.  His  ingenuity  as  a  chemitl 
was  now  fo  well  known,  that  in  1776  Turgot  employ- 
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Lavrvfirr.  er»  him  to  infped  the  manufacture  of  gun-powder.  He 
introduced  fome  valuable  improvements,  and,  fuppref- 
fing  the  odious  vifits  in  quell  of  the  materials  of  falt- 
petre,  he  yet  quintupled  its  produce.  The  gun  powder 
would  now  carry  i  20  toifes,  when  formerly  it  would 
not  reach  90.  This  fuperiority  was  indeed  acknow¬ 
ledged  in  the  laft  war. 

It  had  been  alleged,  that  by  frequent  difiillation  wa¬ 
ter  is  converted  into  earth.  This  queftion  Lavoifier 
rtfolved  in  1  778,  having  [hewn  that  the  earthy  fediment 
was  owing  to  the  continual  erofion  of  the  internal  fur- 
face  of  the  retort.  In  that  fame  year  he  made  a  more 
interelling  difcovery  ;  namely,  that  the  refpirable  por¬ 
tion  of  the  atmofphere  is  a  conllituent  principle  of  all 
acids,  and  which  he  therefore  denominated  oxygen  ;  a 
moll  important  fad,  and  the  firft  great  Hep  towards  the 
new  chemillry  ;  which  the  compolition  of  water,  ascer¬ 
tained  in  1783,  triumphantly  completed. 

Lavoificr  pofiefied  decifive  advantages  over  his  con¬ 
temporaries  ;  he  llndied  a  geometrical  accuracy  of  in- 
velligation  ;  and  his  wealth  enabled  him  to  make  expe¬ 
riments  on  a  large  fcale,  and  to  ufe  infiruments  of  the 
moil  perfed  contlrudion.  He  was  able  to  hold  in  his 
houfe,  twice  every  week,  aflemblies,  to  which  he  invi¬ 
ted  every  literary  charader  that  was  moil  celebrated  in 
geometrical,  phyfical,  and  chemical,  fludies  ;  in  thefe 
inftrudive  ccnverfationes ,  difeufiions,  not  unlike  fuch  as 
preceded  the  firll  efiabliihment  of  academics,  regularly 
took  place.  Here  the  opinions  of  the  moll  eminent  li¬ 
terati  in  Europe  were  canvafl’ed  ;  pafTages  the  moll  fin¬ 
king  and  novel,  out  ef  foreign  writers,  were  recited  and 
animadverted  on  ;  and  theories  were  compared  with  ex¬ 
periments.  Here  learned  men  of  all  nations  found  eafy 
pdmifiion  ;  Prieftley,  Fontana,  Blagden,  Ingenhoufz, 
Landriani,  Jacquin,  Watt,  Bolton,  and  other  iliuilrious 
phyfiologills  and  chemifts  of  England,  Germany,  and 
Italy,  found  themfelves  mixed  in  the  fame  company 
with  La  Place,  La  Grange,  Borda,  Coulin,  Meunitr, 
Vandermonde,  Monge,  Morvean,  and  Bertliollet.  Hap¬ 
py  hours  palled  in  thefe  learned  interviews,  wherein  no 
lubjed  was  left  uninvefligated  that  could  pofTibly  con¬ 
tribute  to  the  progrefs  of  the  fciences,  and  the  amelio¬ 
ration  and  happinefs  of  man.  One  of  the  greatell  be¬ 
nefits  refulting  from  thefe  aficmblages,  and  the  influence 
of  which  was  loon  afterwards  felt  in  the  academy  itfelf, 
and  confeqnently  in  all  the  phyfical  and  chemical  works 
that  have  been  publifhed  for  the  laft  twenty  years  in 
France,  was  the  agreement  efiablifhed  in  the  methods 
of  reafoning  between  the  natural  philofophers  and  the 
geometricians.  The  precifion,  the  feverity  of  flyle,  the 
philofophical  method  of  the  latter,  was  infenfibly  tranf 
fufed  into  the  minds  of  the  former;  the  philofophers 
became  difeiplined  in  the  tallies  of  the  geometricians, 
and  were  gradually  moulded  into  their  refemblance. 

It  was  in  the  aftemblage  cf  thefe  talents  that  Lavoi- 
fier  cmbellilhed  and  improved  his  own.  When  any  new 
rtfult  from  fome  important  experiment  prefented  itfelf, 
a  rcfult  which  threatened  to  influence  the  whole  theo¬ 
ry  of  the  fc’ence,  or  which  contradided  theories  till 
then  adopted,  he  repeated  it  before  this  feled  fociety. 
Many  times  fuccefirvely  he  invited  the  fevtreft  objec- 
tions  of  his  critical  friends  ;  and  it  was  not  till  after  he 
had  fur  mounted  their  objedions,  to  the  oonvidion  and  en¬ 
tire  perfuafion  of  the  fociety ;  it  was  not  till  after  he  had 
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removed  from  it  all  my  fiery  and  obfeurity,  that  he  ven-  LiYoifier. 
tured  to  announce  to  the  world  any  difcovery  of  his  own.  r”<* 

At  length  be  combined  his  philofophical  views  into 
a  confident  body,  which  he  publifhed  in  1789,  under 
the  title  of  Elements  of  Cher.il/hy  ;  a  book  which  is  a 
mod  beautiful  model  of  fcientific  compolition,  clear,  lo¬ 
gical,  and  elegant.  It  would  be  foreign  to  our  purpofc 
to  attempt  an  expofition  of  the  principles,  or  to  expa¬ 
tiate  on  the  merits,  of  this  celebrated  fyfiem  ;  which, 
within  the  fpace  of  a  very  few  years,  lias  been  almofl 
univerfally  adopted,  and  which,  if  not  the  genuine  in¬ 
terpretation  of  nature,  approaches  as  near  to  it  as  the 
prefent  Hate  of  knowledge  will  permit.  Sec  Chemis¬ 
try  in  this  Supplement. 

The  laft,  but  not  the  lead  ufeful,  of  Lavoifier’s  phi¬ 
lofophical  refearches,  on  the  Perfpiration  of  Animals, 
was  read  to  the  Academy  on  the  4th  May  1791,  and 
of  which  part  was  publifhed  in  the  volume  for  179c. 

He  found,  by  fome  delicate  experiments,  made  in  con¬ 
junction  with  Seguin,  that  a  man  in  24  hours  perfpircs 
4<?  ounces  ;  that  he  confumes  33  ounces  of  vital  air; 
that  he  difeharges  from  the  lungs  8  cubic  feet  of  car- 
bonic  acid  gas,  of  which  one-third  is  carbon  and  two- 
thirds  are  oxygen  ;  that  the  weight  of  water  difehar- 
ged  from  the  lungs  amounts  to  23  ounces,  of  which  3 
are  hydrogen  and  20  oxygen,  cxclufive  of  6  ounces  of 
water  already  formed,  lolt  in  pulmonary  perfpiration. 

Thefe  difcoveries  were  directed  to  the  improvement  of 
medicine. 

We  have  mentioned  the  affiftance  which  Lavoifier 
received  while  he  was  digdling  his  new  fyfiem  of  che- 
mifiry  ;  but  we  mufi  add,  that  to  him  pertains  exclu- 
fively  the  honour  of  a  founder.  His  own  genius  was 
his  foie  conductor,  and  the  talent3  of  his  afiociates  were 
chiefly  ufeful  in  illufirating  difcoveries  he  himfelf  had 
made  ;  he  firft  traced  the  plan  of  the  revolution  he  had 
been  a  long  time  conceiving  ;  and  his  colleagues  had 
only  to  purfue  and  execute  his  ideas.  * 

In  the  twenty  volumes  of  the  Academy  of  Science*, 
from  1772  to  I793j  arc  40  memoiis  of  Lavoifier,  re¬ 
plete  with  all  the  grand  phenomena  of  the  fcience  ;  the 
doctrine  of  combufiion,  geneial  and  particular;  the  na¬ 
ture  and  analyfis  of  atmofplierical  air  ;  the  formation 
and  fixation  of  elafiic  fluids  ;  the  properties  of  the  mat¬ 
ter  of  heat  ;  the  compolition  of  acids  ;  the  augmenta¬ 
tion  of  the  ponderolity  of  burnt  bodies;  the  decompo¬ 
sition  and  recompolition  of  water  ;  the  difiolution  of 
metals  ;  vegetation,  fermentation,  and  animalization. 

For  more  than  15  years  confecutive,  Lavoifier  purfued, 
with  unftraken  conitancy,  the  route  lie  had  marked  out 
for  himfelf,  without  making  a  lingle  falfe  fiep,  or  fuf- 
fering  his  ardour  to  be  damped  by  the  numerous  and 
increaling  obftacles  which  conftantly  befet  him. 

Many  were  the  fervices  rendered  by  Lavoifier,  in  a 
public  and  private  capacity,  to  manufactures,  to  the 
fciences,  and  to  ar tills.  He  was  treafurer  to  the  Aca¬ 

demy  after  Bufibn  and  Tillet,  and  introduced  economy 
and  order  into  the  accounts.  I  le  was  alfo  a  member 
of  the  Board  of  Coirfultation,  and  took  an  active  [hare 
in  whatever  was  going  forwards.  When  the  new  fy¬ 
fiem  of  meafures  was  agitated,  and  it  was  propofed  to 
determine  a  degree  of  the  meridian,  he  made  accurate 
experiments  on  the  expanfion  of  metals,  and  confir  tid¬ 
ed  a  metalline  thermometer.  By  the  National  Conven¬ 
tion 
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Lsvoifler,  tiou  he  was  confulted  on  the  means  of  improving  the 
Lead,  manufa&ure  of  afiignats,  and  of  increafing  the  difficul¬ 
ties  of  forgirg  them. 

Like  a  good  citizen,  Lavoifier  turned  his  thoughts 
to  political  economy.  Between  the  years  177^  an^ 
1785,  he  allotted  240  arpents  in  the  Vendomois  to  expe¬ 
rimental  agriculture,  and  increafed  the  nfual  produce  by 
onc-half.  In  1791,  he  was  invited  by  the  Conflituent 
Affembly  to  digeft  a  plan  for  fimplifying  the  colle&ion 
of  the  taxes.  This  gave  occafion  to  an  excellent  re¬ 
port,  afterwards  printed  with  the  title  of  Territorial 
Riches  of  France.  At  this  time,  alfo,  he  was  appointed 
commiflioner  of  the  national  treafmy,  in  which  he  ef¬ 
fected  fome  beneficial  reforms. 

During  the  horrors  of  the  Robefpicrrean  dictator¬ 
ship,  Lavoifier  told  La  Lande  that  he  forefaw  he  fhould 
be  dripped  of  his  property,  but  that  he  would  work 
for  his  bread.  The  profeffon  of  apothecary  would 
have  fuited  him  the  belt.  But  his  doom  was  already 
fixed.  On  the  8th  of  May  ip94>  confounded  with  28 
farmers  general,  he  fufftred  on  the  fcaffold,  merely  be- 
caufe  he  was  rich  ! 

Lavoifier  was  tall,  and  of  a  graceful,  fprrghtly  appear¬ 
ance.  He  was  mild,  fociable,  obliging,  and  extremely 
adive  ;  and  in  his  manners  he  was  unafle&edly  plain 
and  fimple.  Many  young  men,  not  blelfed  with  the 
gifts  of  fortune,  but  incited  by  their  genius  to  woo  the 
fciences,  have  confeffed  their  obligations  to  him  for  pe¬ 
cuniary  aid  ;  many,  alfo,  were  the  unfortunate  whom 
he  relieved  in  filcnee,  and  without  the  oftertation  of 
virtue.  In  the  communes  of  the  department  of  the 
Loir  and  Char ,  where  he  poffcffed  conliderable  eftates, 
he  would  frequently  vifit  the  cottages  of  indigence  and 
diftrefs  ;  and  long  will  his  memory  be  cherifhed  there. 
But  his  reputation,  influence,  virtues,  and  wealth,  gave 
him  a  great  preponderance,  which  unfortunately  provo¬ 
ked  the  jealoufy  of  a  crew  of  homicides,  who  made  a 
fport  of  facrificing  the  lives  of  the  belt  of  men  to  a  Ian 

guinary  idol.  ...  . 

This  great  and  good  man  married,  in  1  77  r ,  Mane- 
Anni  Picrette  Paulze,  daughter  of  a  farmer  general ;  a 
woman  whofe  wit  and  accomplifhments  conflicted  the 
charm  of  his  life  ;  who  afflfled  him  in  his  labours,  and 
even  engraved  the  figures  of  his  lafi  wrork. 

LEAD.  See  that  article  ( EncycL ),  and  Chemi- 
stry-W.’c  in  this  Supplement.  It  is  well  known,  that 
lead  generally  contains  a  portion  of  filver,  and  fome- 


take  it  out,  and  to  fufFer  this  very  fufible  glafs  to  cover  Dad, 
the  inflde  of  the  crucible,  to  fecure  it  from  the  glafs  of  |a>  j 
the  lead  which  he  meant  to  melt  in  it.  The  fuperflu- 
ous  glafs  was  poured  out ;  the  crucible  again  placed  on 
its  foot,  and  half  a  pound  of  litharge  thrown  into  it 
with  a  {hovel.  The  cover  was  placed  upon  it  while  the 
litharge  was  melting  ;  and  when  it  was  thoroughly 
glowing  and  fluid,  charcoal  dud  was  fitted  into  the  un¬ 
covered  crucible  through  a  fieve,  fo  that  the  furface  of 
the  litharge  was  completely  covered  with  it.  This  im¬ 
mediately  produced  an  effervefcence,  and  the  rifing  of 
bubbles,  by  means  of  the  reparation  of  the  air  occalion- 
ed  by  the  reduction  of  the  lead.  During  this  procefs, 
the  cover  was  put  on,  and  a  few  coals  thrown  into  the 
furnace  :  when  thefe  were  burnt,  every  thing  in  the 
crucible  was  quiet,  and  the  melted  mafs  was  poured  in¬ 
to  a  warm  conical  mould.  The  crucible  was  then  again 
filled  with  half  a  pound  of  the  fame  kind  of  litharge, 
and  put  into  the  furnace,  and  charcoal  dull  was  feveral 
times  fifted  over  the  melted  furface,  till  it  was  well  co¬ 
vered  before  the  mafs  was  thrown  out,  a  fnfficient  fpace 
being  every  time  left  for  the  effervefcence.  The  firfl 
mafs  had,  in  the  mean  time,  become  cool,  and,  on  exa¬ 
mination,  contained  four  ounces  of  lead  at  the  bottom, 
and  litharge  at  the  top.  When  this  litharge  was  re¬ 
duced  with  potafhes  and  wine  ftone,  the  lead  thence  ob¬ 
tained,  which  weighed  2 3  ounces,  was  found  to  contain 
lefs  than  one-half  grain  of  filver  in  the  pound.  In  the 
fecond  mafs  there  was  found  fomewhat  more  than  fix- 
ounces  of  lead,  which  contained  all  the  filver  that  had 
been  before  mixed  with  the  litharge,  becaufe  in  the  lead 
which  had  been  reduced  from  the  litharge  in  the  above 
manner,  there  were  no  perceptible  traces  of  filver.  This 
lead  was  then  melted  over  a  flow  fire,  and  cafl  into  bars, 
which  were  rolled  fmooth,  and  formed  into  mafles  of  a 
known  weight,  to  be  ufed  for  allaying  gold  and  filver, 
and  for  other  purpofes  of  the  fame  kind.  All  thefe 
meltings  were  made  in  one  crucible,  which,  according 
to  every  appearance,  remained  unhurt.  If  the  fame  ex¬ 
periments  weie  made  with  ledlead,  the  like  refult  would 
infallibly  follow. 

With  the  fame  view  of  obtaining  lead  free  from  fil¬ 
ver,  he  melted,  in  the  like  manner,  half  a  pound  of  white 
lead,  which  produced  half  an  oujice  of  lead  When  the 
litharge  {landing  over  it  was  revived,  the  lead  obtained 
was  il ill  found  to  contain  too  much  filver.  He  there¬ 
fore  precipitated  another  half  pound  of  white  lead  by 


times  of  gold  •  and  that  there  are  occafior.s,  particular,  charcoal  powder,  after  the  lead  that  fell  from  it  had 
lv  in  affnyimr,' when  it  is  of  importance  to  have  it  freed  been  feparated  ;  and  then  it  produced,  by  reviving,  a 
from  thefe  metals.  For  accompli  filing  thefe  purpofes  mafs  of  lead  without  any  mixture  of  filver. 
different  procefles  have  been  propofed  ;  but  the  follow.  LEDYARD  ( - -),  the  celebrated,  though 


ing  by  Pet.  Jac.  Hjelm,  as  it  is  the  leaf!  expenfive,  pro¬ 
mises  to  be  the  moll  ufeful : 

Litharge  (fee  EncycL)  was  the  fubflance  on  winch 
this  chemill  made  his  experiments,  and  his  principal  ob- 
]e£l  was  to  free  it  from  all  mixture  of  filver.  This  was 
accomolilhed  in  the  following  manner  :  He  placed  a 
crucible,  in  which  half  a  pound  of  litharge  found  good 
room,  and  which  was  fitted  with  a  clofe  cover,  in  a 
wind-furnace  filled  with  dead  coals.  He  then  put  in¬ 
to  the  crucible  a  mixture  of  four  ounces  of  potafh  and 
the  fame  quantity  of  powder  of  flint.  When  the  whole 
was  well  melted  by  {Lengthening  the  draught,  and  ma¬ 
king  the  coals  glow,  he  took  off  the  cover,  and  laid 
hold  of  the  crucible  with  a  pair  of  tongs,  in  order  to 
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unfortunate,  traveller,  was  a  native  of  North  America, 
but  of  what  province  we  have  not  learned.  We  are 
eon  ally  ignorant  of  the  year  of  his  birth,  and  the  rank 
of  his  parents;  but  have  no  reafon  to  chink  that  they 
were  ooulent.  From  his  eady  youth  he  difplayed  a 
flrong  propen fity  to  vifit  unknown  and  favage  countries; 
and  to  gratify  that  propenfity,  he  lived  for  feveral  years 
with  the  American  Indians,  whofe  manners  and  habitvS 
he  feemed  in  fome  degree  to  have  acquired.  After¬ 
wards  he  failed  round  the  world  with  Captain  Cook  in 
the  humble  fiation  of  a  corporal  of  marines;  and  on  his 
return,  he  determined  to  traverfe  the  vaft  continent  of 
America,  from  the  Pacific  to  the  Atlantic  Ocean. . 

This  defign  being  frustrated  by  his  not  obtaining  a 
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M^paflage  to  Nootka  Sound, _  he  determined  to  travel  over  fources  of  information,  generally  neglected  by  travel-  LeJyard- 
hnd  to  kamfehatka.  With  this  view  he  went  over  to  Jers,  enabled  him  to  obtain,  at  a  very  fmall  expence, ' 
vjl.end,  with  only  ten  guineas  in  his  pocket,  and  pro-  more  correft  information  concerning  the  African  na- 
ceeded  by  the  way  of  Denmark  and  the  Sound  to  the  tions  and  their  trade,  the  polition  of  places,  the  nature 
capital  of  Sweden,  and  endeavoured  to  crof8  the  Gulph  of  the  country,  the  manner  of  travelling,  See.  than  could 
ot  .Bothnia  on  the  ice  ;  but  finding,  when  he  came  to  have  been  eafily  obtained  by  any  other  method.  He 
the  middle,  that  the  water  waa  not  frozen,  he  walked  ^  1  "  •  1  *  ~  *  *  * 


round  the  gulph  to  Peterfburgh.  Here  he  found  him- 
felf  without  (lockings  or  (hoes  ;  but  procured  relief 
from  the  Portuguefe  ambaffador,  and  obtained  leave  to 
proceed  with  a  detachment  of  (lores  to  Yakutz.  He 
made  this  journey  of  fix  thoufand  miles,  and  there  met 
Mr  Billengs,  an  Englifbman,  whom  he  had  known  on 
board  Captain  Cook’s  (hip.  Fiom  thence  he  went  to 
Oczakow,  on  the  coaft  of  the  Kamfehatka  Sea  ;  but 
being  too  late  to  embark  that  year,  returned  to  Yakutz 
to  winter.  Here  he  was,  on  feme  fnfpiciori,  feized, 
conveyed  on  a  fledge  thiough  Northern  Tartary,  and 
left  on  the  frontiers  of  the  Polifh  dominions.  In  the 
midft  of  poverty,  rags,  and  difeafe,  he  however  reached 
Koningfburg,  where  he  found  friends  that  enabled  him 
to  reach  England. 

On  liis  arrival  in  London,  he  waited  on  Sir  Jofeph 
Banks,  on  whofe  credit  he  had,  in  his  diftrefs,  received 
at  different  times  25  guineas.  Sir  Jofeph  communica¬ 
ted  to  him  the  views  of  the  African  Affociation,  and 
pointed  out  the  route  in  which  they  vviffied  Afiica  to 
be  explored.  On  his  engaging  at  once  in  the  enter- 
prife,  Sir  Jofeph  afked  him  when  he  would  be  able  to 
fet  out.  “  To-morrow  morning,”  replied  Ledyard, 
without  liefitation.  At  this  interview  the  prefident  of 
the  Royal  Society  declares,  that  he  was  ftruck  with  the 
figure  of  the  man,  the  breadth  of  his  cheft,  the  open- 
nefs  of  his  countenance,  and  the  rolling  of  his  eye. 
Though  fcarcely  exceeding  the  middle  fize,  his  figure 
indicated  great  ftrength  and  a&ivity.  Defpifing  the 
accidental  diftin&ions  of  fociety,  he  feemed  to  regard 
no  man  as  his  fuperior;  but  his  manners,  though  coarfe, 
were  not  difagreeable.  His  uncultivated  genius  was 
original  and  comprehenlive.  From  the  native  energy  of 
his  mind,  he  was  adventuious,  curious,  and  unappalled 
by  dangers  ;  while  the  ftrength  of  his  judgment  united 
caution  with  energy.  The  track  pointed  out  to  him 
was  from  Cairo  to  Senaar,  and  thence  weftward  in  the 
latitude  and  fuppofed  direction  of  the  Niger. 

He  was  not.  ignorant,  that  the  talk  alligned  him  was 
arduous  and  big  with  danger  ;  but  inftead  of  (hrinking 
from  it,  he  faid,  on  the  day  of  his  departure,  “  I  am 
accuftomed  to  hardfhips  ;  I  have  known  both  hunger 
and  nakednefs  to  the  utmoft  extremity  of  human  fuffer- 
ing  ;  I  have  known  what  it  is  to  have  food  given  me  as 
charity  to  a  madman  ;  and  I  have  at  times  been  obliged 
to  (helter  myfelf  under  the  miferies  of  that  chara&er  to 
avoid  a  heavier  calamity.  My  diftreffes  have  been  greater 
than  I  ever  owned,  or  ever  will  own  to  any  man.  Such 
evils  are  *errible  to  bear,  but  they  never  yet  had  power 
to  turn  me  from  my  purpofe.  If  I  live,  I  will  faithful¬ 
ly  perform,  in  its  utmoft  extent,  my  engagement  to  the 
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Society  :  and  if  I  perifh  in  the  attempt,  my  honour  will 
befafe  ;  for  death  cancels  all  bonds.” 

After  receiving  his  inflru&ions  and  letters  of  recom¬ 
mendation,  this  intrepid  traveller  failed  from  London  on 
the  30th  of  June  1788  ;  and  in  36  days  arrived  at  A- 
lexandria.  Proceeding  to  Cairo,  where  he  arrived  Au- 
guft  the  17th,  he  vifited  the  (lave  markets,  and  conver- 
fed  with  the  travelling  merchants  of  the  caravans.  Thefe 
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thus  learned,  that  the  Arabs  of  the  defert  have  an  in¬ 
vincible  attachment  to  liberty,  though  it  is  fingular  that 
they  have  no  word  to  exprefs  liberty  in  their  language. 
1  he  Mahomedcins  of  Afiica  are  a  trading,  fuperftitious, 
and  warlike  fet  of  vagabonds.  He  faw  near  200  black 
fiaves  expofed  to  fale,  who  had  been  brought  from  the 
ulterior  parts  of  Africa  ;  their  appearance  favage,  but 
not  like  prifoners  of  war;  they  had  head  ornaments, 
and  their  hair  plaited  in  detached  plaits  of  great  length. 
Another  parcel,  which  had  come  from  Darfoor,  were 
moftly  women;  and  the  beads,  and  fome  other  orna¬ 
ments  which  they  wore,  were  Venetian.  They  were 
well  formed,  quite  black,  had  the  true  Guinea  Lee,  and 
curled  hair.  Mr  Ledyard  was  informed,  that  the  king 
of  Senaar  was  a  merchant,  and  concerned  in  the  cara¬ 
vans  ;  that  20,000  negro  (laves  are  imported  into  E- 
gypt  annually.  Among  fomc  Senaar  (laves,  he  fav 
three  of  a  bright  olive  colour,  hut  their  heads  uncom¬ 
monly  formed,  the  forehead  the  narrowed,  longed,  and 
mod  protuberant  he  ever  faw. 

The  Senaar  caravan  is  the  mod  lich  ;  that  of  Dar¬ 
foor  is  not  equally  fo,  though  it  trades  with  almoft  the 
fame  commodities.  Befides  (laves,  thefe  are  gum,  ele¬ 
phants  teeth,  camels,  and  oftrich  feathers  ;  for  which 
are  received  in  exchange  trinkets,  foap,  antimony,  red 
linen,  razors,  feiffars,  mirrors,  and  beads.  Wangara, 
to  which  the  caravans  alfo  trade,  was  reprefented  to  Mr 
Ledyard  as  a  kingdom  producing  much  gold  ;  but  the 
king  feems  to  intermeddle  with  commerce  as  well  a3 
the  potentate  of  Senaar  ;  for  in  order  to  deceive  dan¬ 
gers,  and  prevent  them  from  gueding  at  the  extent  of 
his  riches,  he  was  reported  to  vary  continually  the  gold 
ufed  in  barter,  which  it  is  his  province  to  regulate,  and 
of  which  he  iffues  at  one  time  a  great  quantity,  and  at 
others  little  or  none.  A  caravan  goes*  from  Cairo  to 
Fezzan,  which  they  call  a  journey  of  fifty  days;  and  as 
the  caravans  travel  about  20  miles  a  day,  the  diilance 
muft.be  about  1000  miles;  from  Fezzan  to  Tombuc- 
too  is  1  800  miles ;  from  Cairo  to  Senaar  about  600 
miles. 

Such  was  the  information  which  Mr  Ledyard  deri¬ 
ved  from  the  merchants  of  the  caravans  in  Egypt  ;  but 
when  he  was  about  to  verify  it  by  his  own  obfervationa, 
and  had  announced  to  the  AfTociation  that  his  next 
dilpatch  would  be  dated  from  Senaar)  he  was  feized  with 
a  bilious  complaint,  which  fiullrated  the  fkill  of  the  rnoft 
eminent  phyficians,  and  put  a  period  to  his  travels  and  hi* 
life  at  Cairo.  It  is  needlefs  to  fay  how  much  his  death 
was  regretted,  or  how  well  he  was  qualified  for  the  ar¬ 
duous  enterprife  in  which  he  had  engaged.  The  per- 
fon  who,  with  fuch  fcanty  funds,  could  penetrate  the 
frozen  regions  of  Tartary,  fubfift  among  their  clmrlilli 


inhabitants,  and  ingratiate  himfelf  witirthe  ferocious 
Moors  of  Egypt,  could  hardly  have  failed  to  obtain  a 
kind  reception  from  the  gentle  and  hofpitable  Negro 
had  no  untoward  circumftance  intervened.  At  Se¬ 
naar,  indeed,  his  ride  would  have  been  great  ;  and  Mr 
Bruce  was  decidedly  of  opinion,  that  a  man  fo  pooilv 
attended  as  Mr  Ledyard,  could  never  have  made  his 
efcape  from  that  treacherous  and  ferocious  people. 

K  *  The 


Ledvftrd 


Leming- 

ton. 
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The  obfervations  of  this  accurate  obferver  on  the  fe¬ 
male  chara&er,  though  they  have  been  repeatedly  quot¬ 
ed  in  other  works,  a**e  well  intitled  to  a  place  here  ; 
and  with  them  we  (hall  conclude  this  (ketch  of  his  life : 

“  I  have  always  (fays  he)  remarked,  that  women  in  all 
countries  are  civil  and  obliging,  tender  and  humane  ; 
that  they  are  ever  inclined  to  be  gay  and  cheerful,  ti¬ 
morous  and  modeft  ;  and  that  they  do  not  hcfitate,  like 
man,  to  perform  a  generous  action.  Not  haughty,  not 
arrogant,  not  fupercilious ;  they  are  full  of  courtefy, 
and  fond  of  fociety;  more  Jiable,  in  general,  to  err  than 
man  ;  but  in  general  alfo  more  virtuous,  and  perform¬ 
ing  more  good  a&ions  than  lie.  To  a  woman,  whether 
civilized  or  favage,  I  never  addreffed  myfelf,  in  the  lan¬ 
guage  of  decency  and  friendfhip,  without  receiving  a 
decent  and  friendly  anfwer.  With  man  it  has  often 
been  otherwife.  In  wandering  over  the  barren  plains 
of  inhofpitable  Denmark,  through  honed  Sweden,  and 
frozen  Lapland,  rude  and  churlilh  Finland,  unprincipled 
RuITia,  and  the  wide  fpread  regions  of  the  wandering 
Tartar;  if  hungry,  dry,  cold, wet,  orfick,the  women  have 
ever  been  friendly  to  me,  and  uniformly  fo.  And  to  add 
to  this  virtue  (fo  worthy  the  appellation  of  benevolence), 
thefe  actions  have  been  performed  in  fo  free  and  kind  a 
manner,  that  if  I  was  dry,  I  drank  the  f wee t eft  draught ; 
and  if  hungry,  I  eat  the  coarfeft  morfel  with  a  double 
relifh.”  For  a  fuller  account  of  Ledyard ,  fee  The 
T i ranfaflions  of  the  African  AJfociation ,  or  A  View  of 
the  Late  Dfcoveries  in  Africa . 

Hyperbolic  LEGS,  are  the  ends  of  a  curve  line 
that  partakes  of  the  nature  of  the  hyperbola,  or  having 
afymptoTs. 

LEMINGTON  Priors,  is  a  village  two  miles  eaft 
of  the  town  of  Warwick,  famous  for  its  mineral  waters. 
One  fait  fpring,  which  riles  near  the  church  yard,  has 
been  long  known,  as  well  as  another  which  rifes  in  the 
bed  of  the  river  ;  but  the  moll  remarkable  fpring  was 
difeovered  in  the  year  179:.  The  waters  of  both 
fp rings  have  been  analyzed  with  great  accuracy  by 
Wd’ia'm  Lambe,  M.  A.  late  Fellow  of  St  John’s  col- 
ledge,  Cambridge,  who  has  given  us  the  following  fy- 
noptical  table  of  the  fubftances  contained  in  them  : 


Fluids  contained  in 


Wine  gallon  in  Cubic  Inches. 


Gafeous 

Hepatic  gas 

Azotic  gas 
Carbonic  acid  gas 


WATER  OF  THE 
NEW  SPRING. 

Too  fnall  to  be 
meafured. 

3-5 

•5 


WATER  OF  THE 
OLD  SPRING. 

Too  fmall  to  be 
meafured. 


Solid  contents  of  a  Wine-gallon  in  Grains . 


WATER  OF  THE  WATER  OF  THE 
NEW  SPRINC.  OLD  STRING. 


Carbonat  of  iron 
O.xyds  of  iron  ana 
manganefe  - 
Oxygenated  muriat 
of  iron  and  man  - 
ganefe  -  - 

Sulphur  - 

Muriat  of  magnefia 
Muriat  of  foda 
Sidphat  of  foda 
Sulphai  of  lime 


•75 


Unknown ,  but  very 
fmall . 

Unknown ,but  very 
fmall. 

1  US 
43° 

152 

112 


Too  fmall  to  be 
weighed. 

Unknown ,  but  very 
fmall. 


53 

33° 

62 

146 


In  the  courfe  of  his  experiments,  for  which  we  Lcnwif. 
muft  refer  to  the  original  memoir,  in  Tranfa&ions  catc 
of  the  Manchefter  Society,  Mr  Lambe  thinks  he  dif-  Lenfes< 
covered  the  origin  of  the  muriatic  acid.  Fie  found  a  — — y— — . 
coincidence,  very  unexpected,  between  the  hepatifed 
folution  of  iron  and  the  oxygenated  muiiat  cf  iron. 

“  I  had  almoft  concluded  (fays  he),  from  the  refem- 
blance  between  the  properties  of  this  fait  and  the  phe¬ 
nomena  of  the  water,  that  the  water  contains  this  very 
fait.  Now,  I  conclude,  that  they  contain  a  matter,  be 
it  what  it  may,  produced  by  the  action  of  hepatic  gas 
on  iron.  But  they  are  the  very  fame  fa6ts  which  form 
the  bafis,  upon  which  each  feparate  inference  is  built. 

Does  it  not  follow,  then,  as  a  necefTary  confequence, 
that  the  hepatifed  folution  itfeif  contains  a  muriat  of 
iron  highly  oxygenated,  and  that  therefore  in  this  pro - 
cefs  muriatic  acid  is  generated  P  This  conclufion  ftemed 
authorifed  by  reafon,  and  experiment  has  confirmed  it.’* 

LEMNISCATE,  the  name  of  a  curve  in  the  form 
of  the  figure  of  8. 

LEMON  juice,  is  an  article  of  fuch  hannlefs  lux¬ 
ury,  and  in  fome  cafes  of  fuch  real  utility,  that  many 
of  our  readers  will  be  pleafed  to  know  a  fmiple  method 
by  which  they  may  obtain  it  in  great  purity.  In  the 
article  Chemistry  ( Suppl. ),  n3  476,  we  have  (hewn 
from  Scheele  and  D’ze,  how  to  obtain  the  citric  acid 
perfe&iy  pure,  and  in  the  form  of  cryftals  ;  but  here 
we  mean  nothing  more  than  to  (hew  how  it  may  be 
completely  feparated  from  that  flimy  fubftance  with 
which  it  is  always  mixed  in  the  lemon,  without  allow¬ 
ing  it  time  to  fpoil  or  to  acquire  any  difagreeable  tafte 
during  the  feparation.  This  we  are  enabled  to  do  by 
M.  Brugnatelli,  who,  in  the  2d  volume  of  the  Annali  di 
C  him  hi,  informs  us,  that  he  exprdfed  in  the  common 
manner  the  juice  of  perfectly  ripe  lemons,  and  (trained 
it  through  a  piece  of  linen.  In  half  an  hour  he  (train¬ 
ed  it  again,  to  free  it  from  a  little  lhmy  matter  which 
had  fettled  at  the  bottom  of  the  vefTel.  lie  then  add¬ 
ed  to  the  juice  ascertain  quantity  of  the  ftrongelt  fpiiit 
of  wine,  and  preferved  the  mixture  for  fome  days  in  a 
well-corked  bottle.  During  that  time  there  was  a  con- 
lidtrable  depofit,  which  to  all  appearance  was  of  a  (limy 
nature,  and  which  he  feparated  by  filtering  paper.  If 
the  fluid  was  too  thick  to  pafs  through  the  filter,  he 
diluted  it  again  with  fpirit  of  wine.  2-lfter  this  opera¬ 
tion,  the  depofit  remained  on  the  paper,  which  was  en¬ 
tirely  covered  with  it ;  and  he  obtained,  in  the  veflel  pla¬ 
ced  below,  the  pureit  acid  of  lemons  combined  with 
fpirit  of  wine. 

If  it  be  required  to  obtain  the  acid  perfectly  pure, 
nothing  is  necefTary  but  to  feparate  from  it  the  fpirit  of 
wine,  which  can  be  belt  effected  by  evaporation.  The 
acid  of  the  lemons  aflumes,  after  it  has  been  freed  from 
the  fpirit  of  wane  and  the  moillure  combined  with  it,  a 
yellowilh  colour,  and  becomes  fo  ftrong,  that  by  its  tafte 
it  might  be  confidered  as  a  mineral  acid. 

It  is  not  necelfary  to  evaporate  the  fpiiit  of  wine  in 
a  clofe  vcirel,  if  the  experiment  is  made  only  on  a  fmall 
fcale  ;  nor  is  there  any  danger  that  in  open  veffels  any 
of  the  acid  will  be  loft,  as  it  is  too  fixed  to  be  volatili- 
fed  by  the  fame  degree  of  heat  at  which  fpirit  of  wine 
evaporates.  This  acid  has  peculiar  properties,  which 
defer ve  farther  examination. 

LENSES  (fee  Lens  and  Dioptrics,  Encycl.),  are 
either  blown  or  ground. 

Blown  Lenses  are  ufed  only  in  the  fingle  microfcope ; 

and 
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I.enfo,  and  the  ufual  method  of  making  them  has  been  to  draw 
Leo.  out  a  £ne  thread  of  the  foft  white  glafs  called  cryfled, 
~  and  to  convert  the  extiemity  of  this  into  a  fpherule  by 
melting  it  at  the  flame  of  a  candle.  But  this  glafs  con¬ 
tains  lead,  which  is  difpofed  to  become  opake  by  par¬ 
tial  reduction,  unlefs  the  management  be  very  carefully 
attended  to.  We  are  informed,  however,  by  Mr  Ni- 
cholfon,  that  the  hard  glafs  ufed  for  windows  feldom 
fails  to  afford  excellent  fpheniles.  This  glafs  is  of  a 
clear  bright  green  colour  when  feen  edgewife.  A  thin 
piece  w  as  cut  from  the  edge  of  a  pane  of  glafs  lefs  than 
one  tenth  of  an  inch  broad.  This  was  held  perpendi¬ 
cularly  by  the  upper  end,  and  the  flame  of  a  candle  w>as 
diredfed  upon  it  by  the  blow-pipe  at  the  diftance  of 
about  an  inch  from  the  louder  end.  The  glafs  became 
Toft,  and  the  lower  piece  defeended  by  its  own  weight 
to  the  diftance  of  about  two  feet,  where  it  remained  fuf- 
pended  by  a  thin  thread  of  glafs  about  one  five-hun¬ 
dredth  of  an  inch  in  diameter.  A  part  of  this  thread  was 
.applied  tndwife  to  the  low7er  blue  part  of  the  flame  of 
the  candle  without  the  ufe  of  the  blow  pipe.  The  ex 
tremity  immediately  became  W’hite  hot,  and  formed  a 
globule.  The  glafs  was  then  gradually  and  regularly 
thrnfl  towards  the  flame,  but  never  into  it,  until  the 
•globule  was  fufficiently  large.  A  number  of  thefe  were 
made;  and  being  afterwards  examined,  by  viewing  tluir 
s  focal  images  with  a  deep  magnifier,  proved  very  bright, 
perfed,  and  round.  This,  as  the  ingenious  author  ob- 
fei  ves,  may  prove  an  acceptable  piece  of  information  to 
thofe  eminent  men  (and  there  are  many  fuch),  whofe 
x.arrow  circumftances,  or  remote  fituations,  are  obliged 
to  have  recourfe  to  their  own  fkill  and  ingenuity  for 
experimental  implements. 

Ground  Lfkses,  are  fuch  as  are  ground  or  rubbed  in¬ 
to  the  defired  fhape.  and  then  polifhed.  Different 
‘ihapes  have  beat  propofed  for  lenfes  ;  but  in  the  article 
Optics,  nJ  251  ( Encycl. ) ,  it  has  been  fhewm  that,  after 
all,  the  fpherical  is  the  moft  pradically  ufeful.  By 
many  of  the  methods  of  grinding,  however,  the  artifi¬ 
cer,  with  his  utmofl  care,  can  only  produce  an  approxi¬ 
mation  to  a  truly  fpherical  figure  ;  and,  indeed,  gentle¬ 
men  have,  for  the  moll:  part,  nothing  to  depend  on  for 
the  fphericity  of  the  lenfes  of  their  telefcopes,  but  the 
care  ar.d  integrity  of  the  workmen.  In  the  4 1  ft  vo¬ 
lume  of  the  Tranfadions  of  the  Royal  Society  of  Lon¬ 
don,  a  machine  is  deferibed  by  Mr  Samuel  Jenkins, 
which,  as  it  is  contrived  to  turn  a  fphere  at  one  and 
the  fame  time  on  twro  axes,  cutting  each  other  at  right 
angles,  will  produce  the  fegment  of  a  true  fphere  mere¬ 
ly  by  turning  round  the  wheels,  and  that  without  any 
care  or  fkill  in  the  workmen.  The  following  descrip¬ 
tion  of  this  machine  will  enable  our  readers  fully  to 
•comprehend  its  conftrudion,  and  the  mode  of  ufing 
Plate  it :  A  is  a  globe  covered  with  cement,  in  which  are 
XXXIJ  fixed  the  pieces  of  glafs  to  be  ground.  This  globe 
is  faftened  to  the  axis,  and  turns  with  the  wheel  B.  C 
is  the  brafs  cup  which  polishes  the  glafs  :  this  is  faften¬ 
ed  to  the  axis,  and  turns  with  the  wheel  D.  The  mo¬ 
tion  of  the  cup  C,  therefore,  is  at  right  angles  wfith  the 
motion  of  the  globe  A  ;  whe-nce  it  follows  demon  ft  ra- 

!  bl),  that  the  pieces  of  glafs  ground  by  this  double  mo¬ 

tion  mult  be  formed  into  the  fegments  of  fpheres. 

LLO  X.  is  a  pontiff  to  whom  learning,  and  ait,  and 
i  •  feience,  are  fo  deeply  indebted,  that  not  to  give  a  fleet ch 

of  his  life  and  chaiacter,  in  a  Work  of  this  kind,  would 


be  an  unpardonable  omiflion,  A  charafter  of  him  is  in-  Leo. 
deed  given  in  the  Encyclopedia  ;  but  it  is  fo  far  from  the  ~~v“- 
ti utli,  that  it  is  difficult  to  conceive  the  prejudices  under 
w  hich  he  mull  have  laboured  by  whom  fuch  a  libel  was 
drawm  up. 

Leo,  whofe  name,  before  his  elevation  to  the  pontifi¬ 
cate,  w*as  Giovanni  de  Medici,  was  the  fecond  fori  of  Lo¬ 
renzo  de  Medici,  juftly  ftyltd  the  Magnificent.  In  the 
life  of  that  great  man  publifhed  in  this  Supplement,  the 
reader  will  fee  by  what  means,  and  fur  what  purpefe,  he 
got  Giovar.ni  raiftd  to  the  dignity  of  cardinal  at  fo 
early  a  period  of  life  ;  and  in  the  elegant  work  of  Rof- 
coe,  to  wdiich  we  there  refer,  lie  will  find  fuch  inftruc- 
tioiis  of  Lorenzo  to  the  cardinal  ?.s  nmft  have  made  a 
deep  imprefiion  on  liia  youthful  mind. 

Speaking  of  his  promotion,  Lorenzo  fays,  “  The  fu  ll 
thing  that  I  would  fuggeft  to  you,  is,  that  you  ought 
to  be  grateful  to  God,  ar.d  continually  to  recoiled  that 
it  is  not  through  your  meiits,  your  prudence,  cr  your 
foheitude,  that  this  event  has  taken  place,  but  through 
his  favour,  which  you  can  repay  only  by  a  pious,  chafe , 
and  exemplary  lije  ;  and  that  your  obligations  to  the 
performance  of  thefe  duties  are  io  much  the  greater,  a3 
in  your  early  years  you  have  given  fome  reasonable  ex - 
p elation  that  your  riper  age  may  produce  fuch  fruits. 

It  would  indeed  be  highly  diTgraccful,  and  as  contrary 
to  your  duty  as  to  my  hopes,  if  at  a  time  when  others 
difplay  a  greater  (hare  of  reafon,  and  adopt  a  better 
mode  of  life,  you  fhould  forget  the  precepts  of  your 
youth,  and  forfake  the  path  m  which  you  have  hitherto 
trodden .” — “  I  wtlJ  know  (continues  Lorcr  zo),  that  as 
you  are  now  to  refide  at  Rome,  tint  link  of  all  iniquity, 
the  difficulty  of  conducting  youifclf  by  thefe  admonitions 
will  be  increafed.  The  influence  of  example  is  itftlf 
prevalent  ;  but  yon  will  probably  meet  with  thofe,  who 
will  paiticularly  endeavour  to  corrupt  and  incite  you  to 
vice  ;  becaufe,  as  you  yourfelf  iray  perceive,  your  early 
attainment  of  fo  great  a  dignity  is  not  obferved  without 
envy,  and  thofe  who  could  not  prevent  your  receiving 
that  honour,  will  fecretly  endeavour  to  diminifh  it,  by 
inducing  you  to  forfeit  the  good  eftimation  of  the 
public.” — “  You  are  not  unacquainted  with  the  great 
importance  of  the  chara&er  which  you  have  to  fuliain  ; 
for  you  well  know’,  that  all  the  Chrfftian  world  would 
profper  if  the  cardinals  were  what  they  ought  to  be  ; 
becaufe  in  fuch  a  cafe  there  would  always  be  a  ^ood 
pope,  upon  which  the  tranquillity  of  Chrifleiidom  fo 
materially  depends.” 

As  this  was  a  confidential  letter  from  Lorenzo  to  his 
fori,  the  fir  ft  of  thefe  cxtra&s  furnifhes  very  fufficient 
evidence,  that  Giovanni  had  been  at  leaf!  a  well  behaved 
boy,  diligent  in  his  ftudies,  and  regular  in  his  condud  ; 
and  without  fuppofing  him  remarkably  religious,  the 
admonitions  of  fuch  a  father,  aided  by  hii  ow  n  ambi¬ 
tion  and  love  of  letters,  would  furcly  guard  him  againft 
fuch  grofs  hcentioufnefs  as  that  of  w  hich  he  is  accufed 
in  the  Encyclopedia .  How  much  he  revered  his  father, 
is  apparent  from  the  letter  which  lie  wrote  to  his  brother 
Immediately  after  Lorenzos  death.  u  What  a  father 
(fays  he)  have  we  loft  !  How  indulgent  to  his  children! 

Wondei  not,  then,  tint  I  grieve,  that  I  lament,  that  I 
find  no  reft.  Yet,  my  brother,  I  have  fome  cumulation 
in  reflecting  that  I  have  thee,  whom  1  fuall  always  re¬ 
gard  in  the  place  of  a  father.”  Surely  this  is  not  the' 
language  of  a  grofs  fenfuahft,  or  of  one  who  could  foon 
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Leo.  forget  the  falutary  admonitions  of  fuch  a  parent  as  Lo- 
mmm>r  renzo  de  Medici.  But  it  is  needlefs  to  infer  the  de¬ 
cency  of  his  chara&er  by  fuch  reafonings  as  thefe. 
The  (lory  publifhed  in  the  Encyclopedia^  of  the  manner 
in  which  the  Cardinal  de  Medici  obtained  the  tiara,  can¬ 
not  poflibly  be  true.  The  reader,  who  fhall  turn  to 
the  article  Pope  in  that  Work,  will  find  that  the  con¬ 
clave,  when  fitted  up  for  an  election,  is  fo  large  a  place, 
that  we  may  fafely  affirm,  that  had  the  cardinal’s  ulcer 
difeharged  matter  fo  fetid  as  to  potfon  all  the  cells ,  the 
afiertion  of  the  phyficians  would  have  been  verified,  and 
that  in  the  then  hate  of  the  healing  art,  the  new  pope 
could  not  have  furvived  a  month.  Let  it  be  remem¬ 
bered,  too,  that  Leo,  at  his  acceffion,  was  not  30,  but 
37  years  of  age,  and  that  he  had  long  ruled  in  Florence 
with  fovereign  fway  by  the  fame  means  which  had  up¬ 
held  the  authority  of  his  father.  The  follies  of  youth, 
therefore,  had  he  ever  been  remarkable  for  fuch  follies, 
muft  have  been  over  with  him  ;  and  in  fuch  a  date  as 
Florence  he  could  not  have  maintained  the  authority  of 
Lorenzo,  without  exhibiting  not  only  Lorenzo’s  libe¬ 
rality,  but  likewife  his  decency  of  manners. 

The  next  charge  brought  againft  Leo  in  the  Ency - 
clopedia  is,  that  he  publifhed  general  indulgences 
throughout  Europe  ;  and  this  is  fo  expreffed  as  to  lead 
the  ill-informed  reader  to  fuppofe,  either  that  no  fuch 
indulgences  had  ever  been  publilhed  by  any  of  his  pre- 
deceffors,  or  that  there  was  fomething  peculiarly  fcan- 
dalous  in  Leo’s  mode  of  publifhing  them.  Both  fup- 
pofitions,  however,  are  erroneous.  The  hiftorian  of  the 
council  of  Trent,  who  certainly  was  not  partial  to  the 
court  of  Rome,  or  to  the  difpenfing  power  of  the  pope, 
has  {hewn,  that  the  pra&ice  of  raffing  money  by  the 
publication  of  indulgences,  had  prevailed  ever  fince  the 
year  1100;  that  many  former  popes  had  raifed  money 
in  this  manner  for  purpofes  much  lefs  laudable  than 
tliofe  which  Leo  had  in  his  eye  ;  and  that  the  real  caufe 
of  Luther’s  attack  upon  Leo’s  indulgences  was,  that 
they  were  preached  through  Saxony  by  the  Dominican 
friars  ;  whereas  the  preaching  of  former  indulgences  had 
been  committed  to  the  hermits  of  St  Auguftine,  the 
order  to  which  Luther  himfelf  belonged  i 

Leo  is  likewife  accufed  in  the  Encyclopedia  of  being 
a  profefied  infidel,  and  of  having  called  Chriflianity  “  a 
fable  very  profitable  for  him  and  his  predecefTors.”  But 
of  the  truth  of  this  accufation  there  feems  not  to  be  the 
fhadow  of  evidence.  Leo  had  too  much  fenfe  to  utter 
expreffions  of  this  kind,  even  had  he  been  an  unbeliever 
in  his  heart ;  for  he  could  not  poflibly  expedt  that  his 
indulgences  and  pardons  would  be  purchafed,  had  he 
declared  in  fuch  ftrong  terms  that  they  were  of  no  va¬ 
lue  Father  Paul  indeed  fays,  that  he  was  not  a  deep 
divine,  or  fo  pious  as  fome  of  his  predeceffor3  ;  but  he 
affirms,  that  he  adorned  the  papacy  with  many  admirable 
qualities  ;  that  he  was  learned,  affable,  liberal,  good ; 
that  he  delighted  in  healing  differences,  and  that  his 
equal  had  not,  for  many  years,  filled  the  chair  of  St  Peter. 
Surely  this  is  not  the  chara&er  of  a  profane  infidel! 

Leo  has  been  charged  with  raifing  his  own  family  to 
grandeur  at  the  expence  of  juftice;  and  of  dealing 
treacheroufly,  in  order  to  effect  this  purpofe,  both  with 
the  emperor  and  with  the  French  king.  But  the  charge 
is  either  falfe  or  greatly  exaggerated.  He  loft  no  op¬ 
portunity  indeed  of  aggrandizing  his  reLtions,  well 
knowing,  that  in  order  to  fecure  to  them  any  lafting  be* 


nefit,  it  was  neceffary  that  they  ffiould  be  powerful  Lea 
enough  to  defend  themfelves,  after  his  death,  from  the 
rapacious  aims  of  fucceeding  pontiffs  ;  but,  in  profecu-  ^...Tnir 
ting  this  plan,  he  was  fo  far  from  a&ing  tyrannically  or 
injuriouflyto  others,  that  during  his  pontificate,  the  papal 
dominions  enjoyed  a  degree  of  tranquillity  fuperior  to 
any  other  Italian  ftate.  During  the  contcfts  that  took 
place  between  the  emperor  and  the  French  king,  fo  far 
from  a&ing  treacheroufly,  he  diftinguifhed  himfelf  by 
his  moderation,  his  vigilance,  and  his  political  addrefs ; 
on  which  account  he  is  juftly  celebrated  by  an  eminent 
hiftorian  of  our  own  *,  as  “  the  only  prince  of  the  age  *  Dr 
who  obferved  the  motions  of  the  two  contending  mo ~i>€rtJon* 
narchs  with  a  prudent  attention,  or  who  difeovered  a 
proper  folicitude  for  the  public  fafety.” 

We  truft  that  no  zealous  Proteftant  will  think  we 
have  employed  our  time  ill,  in  vindicating  the  character 
of  this  fplendid  pontiff ;  for  good  learning,  and,  of 
courfe,  true  religion,  are  more  indebted  to  Leo  X.  than 
to  any  other  individual  of  the  age  in  which  he  lived,  his 
father  Lorenzo  alone  excepted. 

Leo  Minor ,  the  Little  Lion ,  a  conftellation  of  the 
northern  hemifphere,  and  one  of  the  new  ones  that  were 
formed  out  of  what  were  left  by  the  ancients,  under  the 
name  of  Stelle  Jnformes ,  or  unformed  ftars.  See  As¬ 
tronomy,  n°  406,  EncycL 

LESLIE  (Charles),  was  a  man  fo  eminent  for  his 
learning,  his  talents,  and  his  piety,  that  a  fuller  account 
of  him  than  that  which  is  given  in  the  Encyclopedia 
muft  be  acceptable  to  our  Chriftian  readers.  He  was 
the  fecond  fon  of  Dr  John  Lefiie  bifhop  of  Clogher  in 
Ireland,  who  was  defeended  from  an  ancient  family  in 
the  north  of  Scotland,  and  being  an  admirable  fcholar, 
rofe  to  the  dignity  of  bifhop  of  Orkney  in  his  own 
country,  whence  he  was  tranfiated,  in  1633,  to  Raphoe 
in  Ireland,  and  afterwards,  in  1661,  to  the  fee  of 
Clogher. 

Our  author  was  born  in  Ireland,  but  in  what  year 
we  have  not  learned.  A  ludicrous  ftory  goes  indeed  of 
his  having  been  begotten  in  prifon,  and  of  his  father 
having  faid  that  he  hoped  he  would  in  confequence  be¬ 
come  the  greateft  fcourge  of  the  covenanters  that  Great 
Britain  or  Ireland  had  ever  feen.  This  ftory,  with  all 
its  circumftances  as  told  to  us,  can  hardly  be  true  ;  but 
we  think  it  could  not  have  been  fabricated,  had  not 
Charles  Lefiie  been  born  within  a  year  tjf  Cromwell’s 
conqueft  of  Ireland,  when  the  good  bifhop,  having  fullain- 
ed  a  fiege  in  his  caftle  of  Raphoe  againtt  that  arch  rebel, 
was  fome  time  kept  in  clofe  confinement. 

We  are  equally  ignorant  of  the  fchool  where  he  was 
educated  as  of  the  year  of  his  birth  ;  but  we  know  that 
he  had  his  academical  education  in  Trinity  College, 

Dublin,  where  he  took  the  degree  of  mafter  of  arts.  In 
the  year  1671,  lie  loft  his  father,  when  he  came  over 
to  England,  and,  entering  himfelf  in  the  temple,  ftudied 
law  for  fome  years,  but  afterwards  relinquifhed  it  for 
the  ftudy  of  divinity.  In  1680,  he  was  admitted  into 
holy  orders;  and,  in  1687,  was  made  chancellor  of 
Connor. 

About  this  period  he  rendered  himfelf  particularly 
obnoxious  to  the  Popifh  party  in  Ireland,  by  his  zealous 
oppofition  to  them,  which  was  thus  called  forth.  Roger 
Boyle,  bifhop  of  Clogher,  dying  in  1687,  Patrick  Biographical 
Tyrrel  was  made  titular  Popifh  bifhop,  and  had  the  rc- Di^ionary> 
venues  of  the  fee  affigned  him  by  king  James.  He  fet 
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teHic.  up  a  convent  of  friars  in  Monaghan:  and,  fixing  his  ha- 
hitation  there,  held  a  public  vifitatfon  of  his  clergy  with 
great  folemnity  ;  when,  fome  fubtle  logicians  attending 
him,  he  was  fo  infolent  as  to  challenge  the  Proteftant 
clergy  to  a  public  deputation.  Leflie  undertook  the 
talk,  and  performed  it  to  the  fatisfadion  of  the  Pro- 
teftants  ;  though  it  happened,  as  it  generally  does  at 
fuch  contefts,  that  both  Tides  claimed  the  vidory.  He 
afterwards  held  another  public  deputation  with  two  ce¬ 
lebrated  Popiffi  divines,  in  the  church  of  Tynan,  in  the 
diocefe  of  Armagh,  before  a  very  numerous  affembly  of 
perfons  of  both  religions  ;  the  iffue  of  which  was,  that 
Mr  John  Stewart,  a  Popifh  gentleman,  folemnly  renoun¬ 
ced  the  errors  of  the  church  of  Rome. 

As  the  Papifts  had  got  poffeffion  of  an  Epifcopal  fee, 
they  engroffed  other  offices  too  ;  and  a  Popifh  high- 
fheriff  was  appointed  for  the  county  of  Monaghan.  This 
proceeding  alarmed  the  gentlemen  in  that  county  ; 
who,  depending  much  on  Ldlie’s  knowledge  as  a  juftice 
of  peace,  repaired  to  him,  then  confined,  by  the  gout, 
to  his  houle.  He  told  them,  that  it  would  be  as  illegal 
in  them  to  permit  the  fheriff  to  ad  as  it  would  be  in 
him  to  attempt  it.  But  they  infixing  that  he  fhould 
appear  himfelf  on  the  bench  at  the  next  quart er-feffions, 
and  all  promifing  to  ftand  by  him,  he  was  carried  thither 
with  much  difficulty  and  in  great  pain.  When  the 
fheriff  appeared,  and  was  taking  his  place,  he  was  affied 
whether  he  was  legally  qualified  ;  to  which  he  anfwered 
pertly,  “  I  hat  he  was  of  the  king’s  own  religion,  and 
it  was  liis  m  jelly’s  will  that  he  fhould  he  fheriff.  ” 
Lefhe  replied,  “  That  they  were  not  inquiring  into  his 
majeftv’s  religion,  but  whether  he  (the  pretended  fheriff) 
had  qualified  himfelf  according  to  law,  for  ading  as  a 
proper  officer  ;  that  the  law  was  the  king’s  will,  and  no¬ 
thing  elfe  to  be  deemed  filch  ;  that  his  fubjeds  had  no 
other  way  of  knowing  his  will,  but  as  it  is  revealed  to 
them  in  his  laws  :  and  it  muft  always  he  thought  to 
continue  fo,  till  the  contrary  is  notified  to  them  in  the 
fame  authentic  manner.”  Upon  this,  the  bench  una- 
njmoudy  agreed  to  commit  the  pretended  fheriff,  for 
his  intrufion  and  arrogant  contempt  of  the  court.  Lei- 
lie  alfo  committed  feme  officers  of  that  tumultuous  army 
which  the  Lord  rI  yrconnel  raifed  for  robbing  the 
country. 

.  In  this  fpirited  ccndud  Leflie  aded  like  a  found  di¬ 
vine  and  an  upright  magistrate  ;  blit  though  he  thought 
himfelf  aut honied  to  refill  the  illegal  mandates  of  his 
fovereign.  like  many  other  g-eat  and  good  men,  he  di- 
fiinguifiied  between  adive  and  pvfllve  obedience,  and 
felt  not  himfelf  at  liberty  to  transfer  his  allegiance  from 
that  fovereign  to  another.  Refufing  therefore  to  take 
the  oaths  to  king  William  and  queen  Mary,  he  was  de¬ 
prived  ot  all  his  preferments ;  and  in  1689  he  removed 
vith  his  family  to  England,  where  he  publifhed  the  fol¬ 
lowing  wciks,  befides  thofe  already  noticed  in  the  En¬ 
cyclopedia  :  1.  Anfwer  to  Archbiihop  King’s  State  of 

the  Proteilants  in  Ireland.  2.  Caffandra,  concerning 
the  new  Affociations,  &c.  1703,410.  3.  Rehearfals ; 

at  firfl  a  weekly  paper,  publifhed  afterwards  twice  a- 
week  in  a  half-fheet,  by  way  of  dialogue  on  the  affairs 
<ff  the  times  ;  begun  in  1704,  and  continued  for  fix  or 
^ven  years.  4.  The  Wolf  ffripped  of  his  Shepherd’s 
Clothing,  in  Anfwer  to  Moderation  a  Virtue,  1704, 
4to.  The  pamphlet  it  anfwers  was  written  by  James 
Owen.  5.  The  Bifhop  of  Sarum’s  [Burnet’*}  proper 
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Defence,  from  n  Speech  faid  to  be  fpoken  by  him  Left 

again!!  occafional  conformity,  1704,  4to.  6.  The  new  - v 

Affociation  of  thofe  called  Moderate  Churchmen,  Sec. 
occafioned  by  a  pamphlet,  intitled,  The  Danger  of 
Prieflcraft,  1705,  4to.  7.  The  new  Affociation,  part 
2d,  lyo 5,  4to.  8.  The  Principles  of  Diffentcrs  con¬ 
cerning  Toleration  and  occafional  Conformity,  1705, 

4to.  9.  A  Warning  for  the  Church  of  England,  1  70 6, 

4to.  Some  have  doubted  whether  tliefe  two  pieces 
were  his.  10.  The  good  old  Caufe,  or  Lying  in 
Truth  ;  being  a  fecoiid  Defence  of  the  Bifhop  of  Samm 
from  a  fecond  Speech,  &c.  1710.  For  this  a  warrant 
was  iffued  out  againft  Leflie.  11.  A  Letter  to  the 
Bifhop  of  Sarum,  in  Anfwer  to  his  Sermon  after  the 
Queens  Death,  in  Defence  of  the  Revolution,  17  17. 

1 4..  Salt  for  the  Leech.  13.  The  Anatomy  of  a  Ja¬ 
cobite.  14.  Gailienus  redivivus.  15.  Delenda  Car¬ 
thago.  16  A  Letter  to  Mr  William  Molyneux,  on 
his  Cafe  of  Ireland’s  being  bound  by  the  Engitfh  Ads 
of  Parliament.  17.  A  Letter  to  Julian  Johnfon.  18. 

Several  Tracts  againft  Dr  Higdcn  and  Mr  Hoadly. 

19  A  Difeourfe,.  fhewing  who  they  are  that  are  now 
qualified  to  adminifter  Baptifin.  20.  The  Hiftory  of 
Sin  and  Herefy,  See.  1698,  Pvo.  21.  The  Truth  of 
Chriilianity  demoriftrated,  in  a  Dialogue  between  a 
Chriftian  and  a  Deift,  171  1 ,  8vo.~ Agrinft  the  Papifts: 

22.  Of  private  judgment  and  Authority  in  Matters  of 
Taith.  23*  1  he  Cafe  ftated  between  the  Church  of 
Rome  and  the  Church  of  England,  See.  1713.  24. 

The  true  notion  of  the  Catholic  Church,  in  Anfwer  to 
the  Bifhop  of  Meaux’s  Letter  to  Mr  Nelfon,  &e. 

Befides  thefe,  he  publilhed  the  four  following  trads: 

2 5-  A  Sermon  preached  in  Chefter,  againft  Marriages 
in  different  Communions,  1702,  8vo.  This  fermon  oc¬ 
cafioned  Mr  Dodwcll’s  difeourfe  upon  the  fame  fubjed. 

26.  A  Differtation  concerning  the  Ufe  and  Authority 
of  Ecclefiaflical  Hiftory.  27.  The  Cafe  of  the  Regal 
and  the  Pontificate.  28.  A  Supplement,  in  Anfwer  to 
a  Book,  intitled,  The  regal  Supremacy  in  Ecclefiafti- 
cal  Affairs  affertid,  Sec.  Phefe  two  la  ft  pieces  were 
occafioned  by  the  difputc  about  the  rights  of  convoca¬ 
tion,  between  Wake,  Sec.  on  one  fide,  and  Atterbury 
and  his  fiiends,  among  whom  was  Leflie,  on  the  other. 

It  is  faid  by  the  authors  of  the  Biographical  Dic¬ 
tionary,  that,  in  confequence  of  a  publication  of  his, 
intitled,  44  The  hereditary  right  of  the  crown  of  Eng¬ 
land  afferted,”  he  was  under  the  neccfiity  of  leaving 
the  kingdom  ;  3nd  that  he  repaired  to  the  Pretender  at 
Bar  le  due ,  where  he  was  allowed  to  officiate,  in  a  pri¬ 
vate  chapel,  after  the  rites  of  the  church  of  England  ; 
and  where  lie  endeavoured,  though  in  vain,  to  convert 
the  Pretender  to  the  Proteftant  religion. 

Phat  he  lepaired  to  Bar  le  due ,  and  endeavoured  to 
convert  to  the  church  of  England  him  whom  he  confi- 
dered  as  the  rightful  fovereign  of  England,  is  indeed 
true;  but  we  have  reafon  to  believe  that  this  was  not 
in  confequence  of  his  being  obliged  to  leave  the  king¬ 
dom.  There  is,  in  the  firfl  place,  fome  grounds  to  be¬ 
lieve,  that  “  The  hereditary  right  of  the  crown  of  Eng¬ 
land  afferted”  was  not  written  by  him  ;  and  there  is  ft  ill 
in  exiflence  undoubted  evidence,  that,  in  confequence 
of  his  great  fame  as  a  polemic,  he  was  fent  to  Bar  le 
due  for  the  exprefs  purpole  of  endeavouring  to  convert 
the  fon  of  James  II.  by  fome  gentlemen  of  fortune  in 
England,  who  wiffied  to  fee  that  prince  on  the  throne 
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The  writer  of  this  article  hpd  the  ho-  ( Encycl .),  the  credibility  of  the  gpfptl  miracles  is  eda- 

blifhed  by  an  argument,  which  the  author  cei  tainly  bor¬ 
rowed  from  no  man,  and  which  the  late  principal 


of  hib  aneeHors. 

nonr,  16  or  17  years  ago,  to  be  known  to  the  grand¬ 
daughter  of  one  of  thofe  gentlemen— a  lady  of  the 
-ft) idled  veracity  ;  and  from  her  he  received  many  anec¬ 
dotes  of  Leflie  and  his  aflbeiates,  which,  as  he  did  not 
(hen  fortfee  that  lie  fhonld  have  the  prefent  occaf.on 
for  them,  lie  has  fufFcred  to  Hip  from  his  memory. 
That  lady  is  dill  alive,  and  we  have  reafon  to  believe 
Is  in  poflefiion  of  many  letters  by  Leflie,  written  in  con- 
fdence  to  her  grandfather*  both  from  Bar  le  due  and 
from  St  Germains;  and  by  the  account  which  f he  gave 
of  thefe  letters,  Leilie  appears  to  have  confidered  his 
prince  as  a  weak  and  incorrigible  bigot,  though,  in 
every  thing  but  religion,  an  amiable  and  accompiifhed 
man.  This  may  have  been  his  genuine  charade r  ;  for 
we  all  lenow  that  it  w;s  the  charafter  of  his  father  ;  but 
it  is  not  of  him  that  we  are  writing. 

Mr  Ltilie  having  remained  abroad  from  the  year 
1709  till  1721,  returned  that  year  to  England,  refol- 
ving,  whatever  the  confequences  might  be,  to  die  in  his 
own  country.  Some  of  his  friends  acquainting  lord 
Sunderland  with  his  purpofes,  implored  his  -protection 
for  the  good  old  man,  which  his  lordfhip  readily  and 
generoufly  promifed.  Mr  Leflie  had  no  fooner  arrived 
in  London,  thaD  a  member  of  the  houfe  of  commons 
officionfly  waited  on  lord  Sunderland  with  the  news,  but 
met  with  fuch  a  reception  from  his  lordfhip  as  the  ma¬ 
lice  of  his  errand  deferved.  Our  author  then  went  over 
to  Ireland,  where  he  died  April  1  1722.  at  his  own 

heufe  at  Glaflongh  in  the  county  of  Monaghan. 

His  charafter  may  be  fummed  up  in  a  few  words. 
Confummate  learning,  attended  by  the  lowed  humility, 
the  drifted  piety  without  the  lead  tinfture  of  morofe- 
jnefs,  a  converfation  to  the  lad  degree  lively  and  fpirited, 
yet  to  the  lad  degree  innocent,  made  him  the  delight 
of  mankind,  and  leaves  what  Dr  Hickes  fays  of  him 
nnquedionable,  that  he  made  more  converts  to  a  found 
iaith  and  holy  life  than  any  other  man  of  our  times. 

A  charge,  however,  has  been  lately  brought  againd 
him  of  fuch  a  nature,  as,  if  well  founded,  mud  detraft 
not  only  from  his  literary  fame,  but  alfo  fiom  his  inte- 
grity.  “  The  fhort  and  eafy  Method  with  the  Deifts” 
is  nnquedionably  his  mod  valuable,  and  apparently  his 
mod  original  work  ;  yet  this  traft  is  pnblifhcd  in  French 
among  the  works  of  the  Abbe  St  Real,  who  died  in 
1692  ;  and  therefore  it  has  been  faid,  that  unlcfs  it  was 
-publifhed  in  Englilh  prior  to  that  period,  Charles  Leflie 
mull  be  confidered  as  a  fhamelefs  plagiary. 

The  Englifli  work  was  certainly  not  publifhed  prior 
>  the  death  of  Abbe  St  Real;  for  the  fird  edition 
bears  date  July  1  7  th  j  697  ;  andyet  many  reafons  confpire 
to  convince  us,  that  our  countryman  was  no  plagiary. 
There  is  indeed  a  driking  hmilarity  between  the  Eng- 
lifh  and  the  French  works  ;  but  this  is  no  complete  proof 
that  the  one  was  copied  from  the  other.  The  article 
Philology  in  the  Encyclypedia  Britcinnica,  of  which 
Dr  Doig  is  the  author,  was  publifhed  the  very  fame 
week  with  Dr  Vincent’s  diflertation  on  the.  Greek  verb. 
It  was  therefore  impofiible  that  either  of  thefe  learned 
men,  who  were  till  then  diangers  to  each  others  names, 
could  have  dolen  aught  from  the  other;  and  yet  Dr 
Vincent’s  deiivation  of  the  Greek  verb  bears  as  driking 
;i  reftmblance  to  Dr  Doig’s  as  the  Abbe  St  Real's 
<work  does  to  Chailes  LefiiVs.  In  the  article  Miracle 
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Campbell  confidered  as  original  ;  yet  within  half  a  year 
of  the  publication  of  that  article,  the  credibility  of  the 
gofpel  miracles  was  treated  in  the  very  fame  manner  by 
E.  Sayers,  M.  D.  though  there  is  in  his  differtation 
complete  internal  evidence  that  he  had  not  feen  the  ar¬ 
ticle  in  the  Encyclopedia.  Not  many  months  ago,  the 
author  of  this  (ketch  reviewed,  in  one  of  the  journals, 
the  work  of  a  friend,  winch  was  at  the  fame  time  re¬ 
viewed  in  another  journal,  that  at  this  moment  he  has 
never  feen.  Yet  he  has  been  told  by  a  friend,  who  is 
much  verfant  in  that  kind  of  reading,  and  knows  no¬ 
thing  of  his  concern  with  either  review',  that  the  book 
in  quedion  mud,  in  both  journals,  have  been  reviewed 
by  the  fame  hand  ;  becaufe  in  both  the  fame  charafter 
io  given  of  it  in  almod  the  very  fame  words  ! 

After  thefe  indances  of  apparent  plagiaiifm,  which 
wre  know  to  be  only  apparent,  has  any  man  a  right  to 
fay  that  Charles  Leflie  and  the  Abbe  St  Real  might 
not  have  have  treated  their  fubjeft  in  the  way  that  they 
have  done,  without  either  borrowing  from  the  other  ? 

The  coincidence  of  arrangement  and  reafoning  in  the  two 
works  is  indeed  very  furprifing  ;  but  it  is  by  no  means 
fo  furprifing  as  the  coincidence  of  etymological  deduc¬ 
tions  whicli  appears  in  the  works  of  the  Doctors  Doig 
and  Vincent.  The  divines  reafon  from  the  acknowledged 
laws  of  human  thought ;  the  reafonings  of  the  gramma¬ 
rians,  with  all  due  deference  to  their  fuperior  learning, 
we  cannot  help  confldenng  as  fometimes  fanciful. 

But  this  is  not  all  that  we  have  to  urge  on  the  fub- 
jeft.  If  there  be  plagiarifin  in  the  cafe,  and  the  iden¬ 
tity  of  titles  looks  very  like  it,  it  is  infinitely  more  pro¬ 
bable  that  the  editor  of  St  Real’s  w'orks  Hole  from  Lef¬ 
lie,  than  that  Leflie  dole  from  St  Real,  unlefs  it  can  be 
proved  that  the  works  of  the  Abbe,  and  this  work  in 
particular,  were  publifhed  before  the  year  1697.  At 
that  period,  tl;e  Englifh  language  was  very  little  read 
or  underdood  on  the  continent  ;  whild  in  Britain  the 
French  language  was,  by  fcholars ,  as  generally  under, 
dood  as  at  prefent.  Hence  it  is,  that  fo  many  French¬ 
men,  and  indeed  foieigners  of  different  nations,  thought 
themfelves  fafe  in  pilfering  fcience  from  the  Britifh  phi- 
lofophers  *  ;  whild  there  is  not,  that  we  know,  one  well* 
authenticated  indance  of  a  Britifh  philofopher  appro- njm 
printing  to  liimfelf  the  ditcoveries  of  a  foreigner.  If yjlronomy, 
then,  fuch  men  as  Leibnitz,  John  Bernoulli,  ancl  Dynamics, 
Des  Cartes,  truding  to  the  improbability  of  detec- ^Pu^on> 
tion,  condefcended  to  pilfer  the  difeoveries  of  Hooke, ^  m  t^9 
Newton,  and  Harriot,  is  it  improbable  that  the^uppL 
editor  of  the  works  of  St  Real  would  claim  to  his  friend 
a  celebrated  traft,  of  which  he  knew  the  real  author  to 
be  obnoxious  to  the  government  of  his  own  country, 
and  therefore  not  likely  to  have  powerful  friends  to 
maintain  his  right  ? 

But  farther,  Burnet,  bifhop  of  Sarnm,  w'as  an  excel¬ 
lent  fcholar,  and  well  read,  as  every  one  knows,  in  the 
works  of  foreign  divines.  Is  it  conceivable,  that  this 
prelate,  when  (marring  under  the  lafh  of  Leflie,  would 
have  let  flip  fo  good  an  opportunity  of  covering  with 
difgrace  his  moil  formidable  antagonid>  had  he  known 
that  antagonid  to  be  gihlty  of  plagiarifm  from  che 
wiitings  of  the  Abbe  S.t  Real?  Let  it  be  granted, 

however. 
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I>€fl'e  however,  that  Burnet  was  a  ft  ranger  to  thefe  writings 
Licirfcr.  and  t0  th‘s  P*agi3r»f5n  5  it  can  hardly  be  fnppoL  1  that 
■■  y  .  i  Ee  Clare  was  a  ftranger  to  them  likewife.  Vet  this 
author,  when,  for  reafons  beft  known  to  himfelf,  he 
chofe  (1706)  to  depreciate  the  argument  of  thejhort 
method ,  and  to  traduce  its  author  as  ignorant  of  ancient 
hiltory,  and  as  having  brought  forward  his  four  marks 
for  no  other  purpofe  than  to  put  the  deceitful  traditions 
of  Popery  on  the  fame  footing  with  the  moft  authentic 
doctrines  of  the  gofpel,  does  not  fo  much  as  infinuate 
that  he  borrowed  thefe  marks  from  a  Popifti  abbe, 
though  fuch  a  charge,  could  he  have  eftablift.ed  it,  would 
have  ierved  his  purpofe  more  than  all  his  rude  railings 
and  inventive.  But  there  was  no  room  for  fuch  a  charge. 
In  the  fecond  volume  of  the  works  of  St  Real,  publifh- 
ed  in  1757,  there  is  indeed  a  trad  entitled  Methode 
Courte  et  Aijee  pour  combattre  les  Deifies;  and  there  can 
be  little  doubt  but  that  the  publifher  wifhed  it  to  be 
conlidered  as  the  work  of  his  countryman.  Unfortu¬ 
nately,  however,  for  his  defign,  a  catalogue  of  the  Ab¬ 
be’s  works  is  given  in  the  firft  volume  ;  and  in  that  ca¬ 
talogue  the  Met  bode  Courte  et  At  fie  is  not  mentioned. 

We  have  dwelt  thus  long  011  The  Short  and  Eafy  Me¬ 
thod  with  the  Deijls ,  becaufe  it  is  one  of  the  ableft 
works  that  ever  was  written  in  p’-oof  of  the  Divine 
origin  of  the  Jewifii  and  Chi iftian"  Scriptures  ;  a  work 
of  which  the  merit  is  acknowledged  by  Lord  Boling- 
broke,  and  which,  as  has  been  obferved  elfe where  (fee 
Theology,  n°  \6.  Encycl.)  Dr  Conyers  Middleton 
confeffes  to  be  unanfwerable  If  by  men  of  fcier.ce  we 
be  thought  to  have  fpent  our  time  well  in  vindicating 
the  rights  of  our  illuftrious  philofophers  Hooke  and 
Newton,  to  difcoveries  which  have  been  unjuftly  claim¬ 
ed  by  the  philofophers  of  Germany  and  France  ;  we 
will  not  furelv  by  the  friends  of  Chriftianity  be  thought 
to  have  employed  our  time  ill  in  vindicating  LefliVs 
cF.im  to  this  decifive  argument  in  fupport  of  onr  holy 
religion. 

LEVER,  tie  fir  ft  of  the  mechanical  powers,  fo**  the 
properties  of  which  fee  Mechanics  ;  and  for  a  derr.on- 
ft ration  of  its  fundamental  pioperty,  fee  Steel  yard, 
both  in  the  Encyclopedia. 

t  LICENSER  of  Books  (fee  Liberty  of  the  Prefs, 
Encycl ),  has  been  an  officer  in  almoft  every  civilized 
nation,  till  the  end  of  the  lail  century  that  the  office 
was  abohfhed  in  Great  Britain.  Profeflbr  Beckmann, 
lnv'{Zm  u(ual  illduftl7  *’  lias  Proved  that  fuch  an  office 

vul  was  eilablifhed  not  01  ly  in  the  Roman  Empire,  but 

even  in  the  republic,  and  in  the  free  ftates  of  ancient 
Greece.  At  Athens,  the  works  of  Protagoras  were 
prohibited  ;  and  all  the  copies  of  them  which  could  be 
ccllefted  were  burnt  by  the  public  crier.  At  Rome, 
the  writings  of  Numa,  which  had  been  found  in  his 
grave,  were,  by  order  of  the  fenate,  condemned  to  the 
fire,  becaufe  they  were  contrary  to  the  religion  which 
he  had  introduced.  As  the  populace  at  Rome  were, 
in  times  of  public  calamity,  more  addicted  to  fuperfli- 
tion  than  feemed  proper  to  the  government,  an  order 
was  iffned,  that  all  fuperllitious  and  aftrological  books 
fhould  be  delivered  into  the  hands  of  the  prretor.  This 
order  was  often  repeated;  and  the  emperor  Auguftus 
caufed  more  than  twenty  thoufand  of  thefe  books  to  be 
burnt  at  one  time.  Under  the  fame  emperor  the  fat i- 
rical  works  of  Labienus  were  condemned  to  the  fire, 
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which  was  the  fir  ft  iuftance  of  this  nature  ;  and  it  is  re¬ 
lated  as  fomething  Angular,  tint,  a  few  years  after,  the 
writings  of  the  perfon  who  had  been  the  caufe  of  the 
order  for  that  pimpofe  (hared  the  like  fate,  and  were 
alfo  publicly  burnt.  When  Cremuthis  Cordus,  in  his 
hiftory,  called  C.  ChfluTs  the  lift  of  the  Romans,  the  fe¬ 
nate,  in  order  to  fiatte**  Tiberius,  caufed  the  book  to  be 
burnt ;  but  a  number  of  copies  were  faved  by  being  con¬ 
cealed.  Antioclius  Epiphanes  caufed  the  books  of  the 
Jew3  to  be  burnt ;  and  in  the  firit  centuries  of  our  aera 
the  books  of  the  Chriftians  were  treated  with  equal  fe- 
verity,  of  which  Arnobius  bitterly  complains.  We  are 
told  by  Eufebius,  that  Dioclefian  caufed  the  facred 
Scriptures  to  be  burnt.  After  the  fpreading  of  the 
Chritlian  religion  the  clergy  exercifed,  agauift  books 
that  were  cither  unfavourable  or  difagreeable  to  them, 
the  fame  feverity  which  they  had  cenfured  in  the  hea¬ 
thens  as  foolifh  and  prejudicial  to  their  own  caufe. 

Soon  after  the  invention  of  printing,  laws  began  to 
be  made  for  fubjecting  books  to  examination  ;  a  regula¬ 
tion  propofed  even  by  Plato;  and  whieh  has  been  wish¬ 
ed  for  by  many  fince.  Our  author  gives  a  great  deal 
of  curious  information  on  this  important  fnbjedt,  which 
our  limits  do  not  permit  us  to  repeat ;  but  it  is  appa¬ 
rent  from  his  work,  that  the  liberty  of  the  prefs  is*  but* 
a  modern  privilege  ;  and  that  it  has  not  been  enjoyed 
completely  in  any  country  but  this  happy  ifhnd. 

LICHEN  (fee  Encycl.) ,  is  a  genus  of  plants,  of 
which  the  moft  valuable  fpecies  feems  to  be  the-  Lichen 
Roc  el  la,  or  Argol.  As  that  fpecies  has  not  been  no-* 
ticed  in  the  article  referred  to,  the  following  account  of 
it  from  Profeflbr  Beckmann  will  be  acceptable  to  many 
of  our  readers  : 

Tt  is  found  in  abundance  in  fome  of  the  M  inds  near 
the  African  coait,  particularly  in  the  Canaries,  and  in 
feveral  of  the  lfiands  in  the  Archipelago.  It  grows  up- 
right,  partly  in  fmgle,  partly  in  double  items,  which  are* 
about  two  inches  in  height.  When  it  is  old,  thefe 
items  are  crowned  with  a  button  fometimes  round,  and 
fometimes  of  a  flat  form,  which  Tournefort,  very  pro¬ 
perly,  compares  to  the  cxcrefcences  011  the  arms  of  the 
fepia.  Its  colour  is  fometimes  a  light,  and  fometimes* 
a  dark  grey.  Of  this  ir.ofs,  with  lime,  urine,  and  alka¬ 
line  flits,  is  foimed  a  dark  red  palie,  v/hich  in  com¬ 
merce  has  the  fame  n?me,  and  which  is  much  ufed  hr 
dyeing.  1  hat  well-known  lubftance  called  lacnms  is  alfo 
made  of  it. 

#  Theophraftus,  Diofcorides,  and  their  tranfciiber 
Pliny,  give  the  name  of  Ply  cos  thalajfion ,  or  portion ,  to 
this  plant,  which,  notwithltanding  its  name,  is  not  a  fea 
weed  but  a  mofs ;  as  it  grew  on  the  rocks  of  different 
1  (lands,  and  particularly  011  thofe  of  Crete  or  Candia, 

It  had,  in  their  time,  been  long  ufed  for  dyeing  wool, 
and  the  colour  it  gave  when  frefh  was  fo  beautiful,  that 
it  excelled  the  ancient  purple,  which  was  not  red,  as 
many  fuppofe,  but  violet.  Pliny  tells  us,  that  with  this 
mofs  dyers  gave  the  ground  or  firft  tint  to  thofe  cloths 
which  they  intended  to  dye  with  the  coftly  purple. 
When  it  was  firft  employed  as  a  dye  by  the  moderns, 
is  net  fo  certain,  though  the  Profeflbr  has  proved,  we 
think  completely,  that  it  muft  have  been  at  leaft  as  early 
as  the  beginning  of  the  14th  century. 

“  Among  the  oldeft  and  principal  Florentine  fami¬ 
lies  (fays  he),  is  that  known  under  the  name  of  the 

Oricdlarii* 
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Lichen.  Oncellaril  or  Rucellarii,  Rufcellai  or  Rucellai,  feveral 
L  of  whom  have  diftinguifhed  themfelves  as  ftatefmen  and 

men  of  letters.  This  family  are  defcended  from  a  Ger¬ 
man  nobleman,  named  Ferro  or  Frederigo,  who  lived  in 
the  beginning  of  the  twelfth  century.  One  of  his  de- 
fcendants,  in  the  year  1300,  carried  on  a  great  trade  in 
the  Levant,  by  which  he  acquired  confiderable  riches, 
and  returning  at  length  to  Florence,  with  his  fortune, 
firft  made  known  in  Europe  the  art  of  dyeing  with 
argol.  It  is  faid,  that  a  little  before  his  return  from 
the  Levant,  happening  to  make  water  on  a  rock  cover¬ 
ed  with  this  mofs,  he  obferved,  that  the  plant,  which 
was  there  called  refpio,  or  refpo ,  and  in  Spain  orclglia , 
acquired  by  the  urine  a  purple,  or,  as  others  fay,  a  red 
colour.  He  therefore  tried  feveral  experiments  ;  and 
when  he  had  brought  to  perfe&ion  the  art  of  dyeing 
wool  with  this  plant,  he  made  it  known  at  Florence, 
where  he  alone  pra&ifed  it  for  a  confiderable  time,  to 
the  great  benefit  of  the  ftate.  From  this  ufeful  inven¬ 
tion,  the  family  received  the  name  of  Oricellarii,  from 
which,  at  laft,  was  formed  Rucellai. ”  The  Profefibr, 
however,  does  not  believe  that  this  Florentine  difcover- 
ed  the  dye  by  means  of  the  above-mentioned  accident, 
but  that  he  learned  the  art  in  the  Levant,  and  on  his 
return  taught  it  to  his  countrymen. 

“  Our  dyers  do  not  purchafe  raw  argol,  but  a  pafte 
made  of  it,  which  the  French  call  orfeille  en  pule.  The 
preparation  of  it  was  for  a  long  time  kept  a  fecret  by 
the  Florentines.  The  perfon  who,  as  far  as  I  know, 
made  it  firft  known  was  Rofetti ;  who,  as  he  himfelf 
tells  U3,  carried  on  the  trade  of  dyer  at  Florence.  Some 
information  was  afterwards  publifiied  concerning  it  by 
*  Lib.  Imperati  *  and  Micheli  the  botanift  f .  In  later  times 
art  ^as^een  much  praflifed  in  France,  England,  and 
JPhntarum  Holland.  Many  druggifts,  inllead  of  keeping  this  pafte  in 
genera  Flo -  a  moift  ftate  with  urine,  as  they  ought,  fnffer  it  to  dry, 
rcncla%  ;n  order  to  fave  a  little  dirty  work.  It  then  has  the 
appearance  of  a  dark  violet-coloured  earth,  with  here 
and  there  fome  white  fpots  in  it. 

“  The  Dutch  (continues  our  author),  who  have  found 
out  better  methods  than  other  nations  of  manufa&uring 
many  commodities,  fo  as  to  render  them  cheaper,  and 
thereby  to  hurt  the  trade  of  their  neighbours,  are  the 
inventors  alfo  of  lacmus,  a  preparation  of  argol,  called 
orfeille  en  pierre ,  which  has  greatly  leftened  the  ufe  of 
that  cn  pule,  as  it  is  more  eafily  tranfported  and  pre- 
ferved,  and  fitter  for  ufe  ;  and  as  it  is  befides,  if  not 
cheaper,  at  leaft  not  dearer.  This  art  confifts,  un¬ 
doubtedly,  in  mixing  with  that  commodity  fome  lefs 
valuable  fubftance,  which  either  improves  or  does  not 
much  impair  its  quality,  and  which,  at  th<f  fame  time, 
increafes  its  weight  (a).  Thus  do  they  pound  cinnabar 
and  fmalt  finer  than  other  nations,  and  yet  fell  both 
thefe  articles  cheaper.  Thus  do  they  fift  cochineal,  and 
fell  it  cheaper  than  what  is  unfifted- 

“  It  was  for  a  long  time  believed,  that  the  Dutch 
prepared  their  lacmus  from  thofe  linen  rags  which  in 
*  the  fouth  of  France  are  dipped  in  the  juice  ot  the  croton 
thiHorinm  ;  but  at  prefent,  it  is  almoft  certainly  known, 
that  orfeille  en  pate  is  the  principal  ingredient  in  orfeille 
en  pierre  that  is  in  lacmus  ;  aitd  for  this  curious  ir.for- 
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mation  we  are  Indebted  to  Ferber.  But  whence  arifes  Light, 
the  fmell  of  the  lacmus,  which  appears  fo  like  that  of 
the  Florentine  iris  ?”  Some  of  the  latter  may,  perhaps, 
be  mixed  with  it;  for  our  author  thinks,  that  he  has  ob¬ 
ferved  in  it  fmall  indiftbluble  particles,  which  may  have 
been  bits  of  the  roots.  The  addition  of  this  fubftance 
can  be  of  no  ufe  to  improve  the  dye  ;  but  it  may  in- 
creafe  the  weight,  and  give  the  lack  more  body ;  and 
perhaps  it  may  be  employed  to  render  imperceptible 
fome  unpleafant  fmell,  for  which  purpofe  the  roots  of 
that  plant  are  ufed  on  many  other  occafions. 

LIGHT,  it  has  been  obferved  in  the  article  Che¬ 
mistry,  n°3i9.  (SuppL),  confifts  of  rays  differently 
flexible.  This  was  eftablifhed  by  fome  well  devifed  ex¬ 
periments  made  by  Henry  Brougham,  Efq;  of  which  it 
may  be  proper  to  give  an  account  here. 

In  the  firft  experiment,  he  darkened  his  chamber  in 
the  ufual  way,  and  let  a  beam  of  the  fun’s  light  into  it 
through  the  hole  of  a  metal  plate  fixed  in  the  Ihutter  of 
the  window,  ^th  of  an  inch  in  diameter.  At  the  hole 
within  the  room  he  placed  a  prifm  of  glafs,  of  which 
the  refra&ing  angle  was  45  degrees,  and  which  was 
everywhere  covered  with  black  paper,  except  a  fmall 
part  on  each  fide  ;  and  through  this  part  the  light  was 
refracted  fo  as  to  form  a  diftin&  fpedlrum  on  a  chart  at 
fix  feet  diftance  from  the  window.  In  the  rays,  at  two 
feet  from  the  prifm,  he  placed  a  black  unpoliflied  pin, 
of  w  hich  the  diameter  was  T‘cth  of  an  inch,  parallel  to 
the  chart,  and  in  a  vertical  pofition.  The  fhadow  of 
the  pin  wTas  found  in  the  fpe&rum  ;  and  thi6  fhadow 
had  a  confiderable  penumbra,  which  was  broadeft  and 
moft  diftindl  in  the  violet  part,  narroweft  and  moft  con- 
fufed  in  the  red,  and  of  an  intermediate  thicknefs  and 
diftindtnefs  in  the  intermediate  colours.  The  penumbra 
was  bounded  by  curvilinear  fides,  convex  towards  the 
axis  to  which  they  approached  as  to  an  afymptote,  fo 
as  to  be  neared  to  it  in  the  place  of  the  leaft  refrangible 
rays.  By  moving  the  prifm  on  its  axis,  and  caufing 
the  colours  to  afeend  and  defeend  on  any  bodies  that 
were  ufed  inftcad  of  the  pin,  the  red,  wherever  they 
fell,  made  the  leaft,  and  the  violet  the  greateil,  fhadow. 

In  the  next  experiment,  a  fcreen  was  fubftituted  in 
the  place  of  the  pin  ;  and  this  fcreen  had  a  la»-ge  hole, 
on  which  was  a  brafs  plate,  pierced  with  a  fmall  hole 
^Vd  of  an  inch  in  diameter.  While  an  afliftant  moved 
the  prifm  (lowly  on  its  axis,  the  anchor  obferved  the 
round  image  made  by  the  different  rays  palling  through 
the  hole  to  the  chart ;  that  made  by  the  red  was  great- 
eft,  that  of  the  violet  leaft,  and  that  of  each  interme¬ 
diate  rays  was  of  an  intermediate  fize.  When  the  fharp 
blade  of  a  knife  was  held  at  the  back  of  the  hole,  fo 
as  to  produce  the  fringes  mentioned  by  Grimaldo  and 
Newton,  thefe  fringes  in  the  red  were  broadeft  and 
moft  moved  inwards  to  the  fhadow,  and  moft  dilated 
when  the  knife  was  moved  over  the  hole  ;  and  the  hole 
itfelf  on  the  chart  was  more  dilated  during  the  motion 
when  illuminated  by  the  red  than  when  illuminated  by 
any  other  of  the  rays,  and  leaft  of  all  when  illuminated 
by  the  violet.” 

From  thefe  two  experiments,  the  author  infers  “  that 
the  rays  of  the  fun’s  light  differ  in  degree  of  flexibility, 

and 


l  so  ] 


(a)  As  dry  lacmus  is  much  cheaper  than  moift,  it  may  be  readily  fuppofed  that  it  is  adulterated  with  far.d 
and  other  fubftances.  Valentini  Htfloria  fimplicium .  Fiancf.  ad  Moen.  1716.  fol.  p.  152. 


lot  [  8i  ]  LOW 


X/iiribers  smd  tli3t  thofe  which  are  lead  refrangible  are  inojl  infexi- 
II  bled9  From  other  experiments,  lie  concludes,  that  the 
°*US>  ir.qfl  inflexible  rays  are  alfo  mojl  defexille ,  In  the  fequel 
of  his  paper,  he  ascertains  the  proportion  which  the 
angle  of  infection  bears  to  that  of  defied  ion  at  equal  in¬ 
cidences,  and  the  proportion  which  the  different  flexible 
lilies  of  the  different  rays  bear  to  one  another.  We 
(hall  give  an  account  of  fome  other  experiments  made 
by  him,  and  of  the  inferences  drawn  from  them,  under 
the  word  Re  flex  it  y,  to  which  a  reference  has  already 
been  made. 

LIMBERS,  in  artillery,  a  fort  of  advanced  train, 
joined  to  the  carriage  of  a  cannon  on  a  march.  It  is 
compofed  of  two  (hafts,  wide  enough  to  receive  a  horfe 
between  them,  called  the  filet  horfe :  thefe  (hafts  are 
joined  by  two  bars  of  wood,  and  a  bolt  of  iron  at  one 
end,  and  mounted  on  a  pair  of  rather  fmall  wheels.  Up¬ 
on  the  axle-tree  rifes  a  (Irong  iron  fpike,  which  is  put 
into  a  hole  in  the  hinder  part  of  the  train  of  the  gun- 
'  carriage,  to  draw  it  by.  But  when  a  gun  is  in  a&ion, 
the  limbers  are  taken  off,  and  run  out  behind  it. 

LIMIT  of  A  Planet,  has  been  fometimes  ufed  for 
its  greateft  heliocentric  latitude. 

Limited  Problem ,  denotes  a  problem  that  has  but 
one  folution,  or  fome  determinate  number  of  folutions  : 
as  to  deferibe  a  circle  through  three  given  points  that 
do  not  lie  in  a  tight  line,  which  is  limited  to  one  fo- 
lutiononly;  to  divide  a  parallelogram  into  two  equal 
parts  by  a  line  parallel  to  one  fide,  which  admits  of  two 
folutions,  according  as  the  line  is  parallel  to  the  length 
nr  breadth  of  the  parallelogram  ;  or  to  divide  a  triangle 
in  any  ratio  by  a  line  parallel  to  one  fide,  which  is  li¬ 
mited  to  three  folutions,  as  the  line  may  be  parallel  to 
any  of  the  three  fides- 

LOCAL  Problem,  is  one  that  is  capable  of  an  in¬ 
finite  number  of  different  folutions  ;  becaiife  the  point, 
which  is  to  folve  the  problem,  may  be  indifferently  taken 
within  a  certain  extent ;  as  fuppofe  any  where  in  fucli  a 
line,  within  fuch  a  plane  figure,  See.  which  is  called  a 
geometrical  Locus . 

A  local  problem  is fmple ,  when  the  point  fought  1*3 
in  a  right  line  ;  plane,  when  the  point  fought  is  in  the 
circumference  of  a  circle;  fulid,  when  it  is  in  the  circum¬ 
ference  of  a  conic  fedtion  ;  or  furfolid,  when  the  point  is 
in  the  perimeter  of  a  line  of  a  higher  kind. 

LOCI,  the  plural  of 

LOCUS,  a  line  by  which  a  local  or  indeterminate 
problem  i3  folved  ;  or  a  line  of  which  any  point  may 
equally  folve  an  indeterminate  problem.  See  Algebra, 
Jon  eye  l, 

LOGISTIC  Curve,  the  fame  with  Logarithmic 
Curve ,  for  which  fee  Encycl. 

LOGISTICS,  or  Logistic al  Arithmetic,  a  name 
fometimes  employed  for  the  arithmetic  of  fexagefimal 
fra&ions,  ufed  in  agronomical  computations. 

The  fame  term  has  been  ufed  for  the  lules  of  compu¬ 
tations  in  algebra,  and  in  other  fpccies  of  arithmetic: 
witnefs  the  logiftics  of  Vieta  and  other  writers. 

Shakeily,  in  his  Tabula  Britamiica ,  has  a  table  of  lo¬ 
garithms  adapted  to  fexagefimal  fradlions,  and  which 
he  calls  Logidical  Logarithms ;  and  the  expeditious 
arithmetic,  obtained  by  means  of  them,  he  calls  Logifti- 
cal  Arithmetic. 

Libyan  LOTUS  has  <been  deferibed  [Encyci.) 
Surpu  Vol.  II.  Pan  I. 


der  the  title  RhAmnus  ;  but  the  following  additional  lo 
particulars  from  Mr  Park  will  be  acceptable  to  our  bo-  howan*. 
tanical  readers  :  — ' Y" — 

The  lotus  is  very  common  in  all  the  countries  which 
our  author  vifited,  and  he  had  an  opportunity  to  make 
a  drawing  of  a  branch  in  flower,  of  wliich  an  engraving 
is  publifhed  in  his  travels,  that  with  his  permiflion  we 
have  copied  (fee  Plate  XXX.).  The  lotus  produces 
fruit  which  the.  negroes  call  tomberongs.  Thefe  are 
fmall  farinaceous  berries,  of  a  yellow  colour  and  deli¬ 
cious  tade.  They  are  much  edeemed  by  the  natives, 
who  convert  them  into  a  fort  of  bread,  by  expofing 
them  for  fome  days  to  the  fun,  and  afterwards  pound¬ 
ing  them  gently  in  a  wooden  mortar,  until  the  farina¬ 
ceous  part  of  the  berry  is  feparated  from  the  Hone. 

This  meal  is  then  mixed  with  a  little  water,  and  formed 
into  cakes;  which,  when  dried  in  the  fun,  rcfemble  in 
colour  and  flavour  the  fweeteft  gingerbread.  The 
Hones  are  afterwards  put  into  a  vefltl  of  water,  and 
(haken  about  fo  as  to  feparate  the  meal  which  may  Hill 
adhere  to  them  :  this  communicates  a  fweet  and  agree¬ 
able  taHe  to  the  water,  and  with  the  addition  of  a  little 
pounded  millet,  forms  a  pleafant  gruel  called  fondi, 
which  is  the  common  breakfaH  in  many  parts  of  l.nda- 
mar,  during  the  months  of  February  and  March,  i  he 
fruit  is  collected  by  fpreading  a  cloth  upon  the  ground, 
and  beating  the  branches  with  a  (fick.  Our  au¬ 
thor  thinks  there  can  be  little  doubt  of  this  being 
the  lotus  mentioned  by  Pliny,  as  the  food  of  the  Ly- 
bian  Lotophagi.  An  army  may  very  well  have  been 
fed  with  the  bread  made  of  the  meal  of  the  fruit,  as  is 
faid  by  Pliny  to  have  been  done  in  L)bia;  and  as  the 
taHe  of  the  bread  is  fweet  and  agreeable,  it  is  not  likely 
that  the  foldiers  would  complain  of  it. 

LOWANG,  a  Chinefe  ifland  of  fome  extent  in  the 
neighbourhood  of  the  Chusan-KIcs,  which  fee  in  this 
Supplement.  Some  of  the  gentlemen  belonging  to  the 
British  embaffy  went  adiore  on  Lowang.  which  they 
dtfciibed  as  naked  both  of  trees  and  of  cattle.  They 
examined  particularly  a  fmall  level  plain  recovered  from 
the  fea,  which  was  kept  out  by  an  embankment  of 
earth,  at  leaH  thirty  feet  thick.  'Pile  quantity  of  ground 
gained  by  it  feemed  fcarctly  to  be  worth  the  labour 
that  it  mud  have  colt.  The  plain  was  indeed  cultiva¬ 
ted  with  the  utmoH  care,  and  laid  out  chiefly  in  1  ice- 
plats,  fnpplicd  with  water  collected  from  the  adjneent 
hills  into  little  channels,  through  which  it  was  convey¬ 
ed  to  every  part  of  thofe  plantations.  It  was  manured, 
inHead  of  the  dung  of  animals,  with  matters  more  of - 
fenfive  to  the  human  fenfes,  and  which  are  not  very  o-e. 
nc rally  apphed  to  the  purpofes  of  agriculture  in  Eng¬ 
land.  Earthen  ve fills  were  funk  into  the  ground  for 
the  reception  of  fuch  manuie  ;  and  for  containing  ltq  nds 
of  an  analogous  nature,  in  which  the  grain  was  fleeped 
previously  to  its  being  fown  ;  an  operation  which  is 
pofeel  to  h alien  the  growth  of  the  future  plant,  as  well 
as  to  prevent  any  injury  from  infeds  in  its  tender  Hate. 

The  party  fell  in  with  a  peafant  who,  though  (truck 
with  their  appearance,  was  not  fo  feared  by  it  as  to  Hum 
them.  He  was  drefTed  in  loofe  garments  of  bine  cot¬ 
ton,  a  draw  hat  upon  his  head  fadened  by  a  Hri-g  U11. 
der  his  chin,  and  half  boots  upon  his  legs.  He  feemed 
to  enter  into  the  fpirit  of  curiofity,  liatoralJy  animating 
travellers,  arid  readily  led  them  towards  an  adjoining 
^  *  village. 
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village.  Faffing  by  a  {mall  farm  houfe,  they  were  in-  garlic 
vited  into  it  by  the  tenant,  who,  together  with  his  foil, 
obferved  them  with  adonifhed  eyes.  I  he  houfe  was 
built  of  wood,  the  uprights  of  the  natural  form  of  the 
timber.  No  ceiling  concealed  the  infide  of  the  rocf, 
which  was  put  together  Arongly,  and  covered  with  the 
ft  raw  of  rice.  The  floor  was  of  earth  beaten  haul,  and 
the  partitions  between  the  rooms  confided  of  mats 
hanging  from  the  beams.  Two  fpinning  wheels  for 
cotton  were  feen  in  the  outer  room  ;  but  the  feats  for 
the  fpinners  were  empty.  They  had  probably  been 
filled  by  females,  who  retired  on  the  approach  of  flran- 
gers ;  while  they  remained,  none  of  that  fex  appeared. 

Round  the  houfe  were  planted  chillers  of  bamboo,  and 
of  that  fpecies  of  palm,  of  which  each  leaf  refembles 
the  form  of  a  fan  ;  and,  ufed  as  fuch,  becomes  an  article 
of  merchandize. 

LOXODROMIC  Curve,  or  Spiral,  is  the  fame  as 
the  rhumb  line,  or  path  of  a  (hip  failing  always  on  the 
fame  courfe  in  an  oblique  dire&ion,  or  making  always, 
the  fame  angle  with  every  meridian.  It  is  a  fpecies  ot 
logarithmic  fpiral,  deferibed  on  the  furface  of  the  fphere, 
having  the  meridians  for  its  radii. 

LOXODROMICS,  the  art  or  method  of  oblique 
failing,  by  the  loxodromic  or  rhumb  line.^ 

LUCTOLE,  a  name  given  in  the  Annalcs  de  Chi - 
m\e  to  the  Lampyris  Italica  (See  Lampyris,  Encycl.). 
According  to  Dr  Carradori,  the  light  of  the  luciole 
does  not  depend  on  the  influence  of  any  external  caufe, 
but  merely  on  the  will  of  thofe  infers.  While  they  fly 
about  at  freedom,  their  fhining  is  very  regular  ;  but 
when  they  are  once  in  our  power,  they  flnne  very  irre¬ 
gularly,  or  do  not  fliine  at  all.  When  they  are  molefted, 
they  emit  a  frequent  light,  which  appears  to  be  a  mark 
of  their  refentment-  When  placed  on  their  backs,  they 
ffiine  almoft  without  interruption,  making  continual  ef¬ 
forts  to  turn  themftlves  from  that  pofition.  In  the  day¬ 
time  it  is  neceffary  to  torment  them  in  order  to  make 
them  (bine  ;  and  thence  it  follows,  that  the  day  to  them 
is  the  feafon  of  repofe.  The  luciole  emit  light  at  plea- 
fure  from  every  point  of  their  bellies,  which  proves  that 
they  can  move  all  the  parts  of  their  vifeera  independent¬ 
ly  of  eafch  other.  They  can  alfo  render  their  pliofplio- 
re  fee  nee  more  or  lefs  vivid,  and  continue  it  as  long  as 

they  pleafe.  .  ,  ,  .  .  f  ,  • 

A  flight  compreffion  deprives  the  luciole  of  their 
power  of  ceaiing  to  Ihine.  The  author  is  inclined  to 
believe,  that  the  movement  by  which  they  conceal  their 
light  is  executed  by  drawing  back  their  phofphoric  jub¬ 
ilance  into  a  particular  membrane  or  tunic.  He  fup- 
pofes  alfo,  that  the  fparkling  confifls  in  a  trembling  or 
ofcillation  of  the  phofphoric  mafs.  He  is  of  opinion, 
that  there  ie  no  emanation  of  a  phofphoric  fubltance, 
and  that  the  whole  phenomenon  takes  place  in  the. in¬ 
terior  part  of  the  luminous  vifeera..  .When  the  Aiming 
is  at  its  greateft  degree  of  height,  it  is  fo  ftrong  that  a 
perfon  may  by  it  eafily  diftinguilh  the  hours  on  the 
{mailed  watch,  and  the  letters  of  any  type  whatever. 

The  phofphoric  part  of  the  luciole  does  not  extend 
farther  than  to  the  extreme  rings  of  the  belly.  It  is 
there  inelofed  in  a  covering  compofed  of  two  portions 
of  membranes,  one  of  which  forms  the  upper,  and  the 
other  the  lower,  part  of  the  belly,  and  which  are  join¬ 
ed  together  Behind  this  receptacle  is  placed  the  phof* 
phorus,  which  reiembles  a  pafle,  having  the  fmell  of 
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and  very  little  tafte.  The  phofphoric  matter 
Hues  from  a  fort  of  bag  on  the  flighted  preflure ;  when  t  ^ 
fqueezed  out,  this  matter  lofes  its  fplendour  in  a  few 
hours,  and  is  converted  into  a  white  dry  fubdance.  A 
portion  of  the  phofphoric  belly  put  into  oil,  fhone  only 
with  a  feeble  light,  and  was  foon  extinguished..  In 
water,  a  like  portion  fhone  with  the  fame  vivacity  as 
in  the  air,  and  for  a  much  longer  time.  The  author 
thence  concludes,  that  the  phofphorefcence  of  the  lu- 
ciole  is  not  the  effect  of  flow  inflammation,  nor  of  the 
fixation  of  azotic  gas,  as  the  oil  in  which  they  fliine 
does  not  contain  a  Angle  air- bubble  :  belides,  the  phof. 
phorus  of  thefe  infects  Ihines  in  a  barometrical  vacuum. 
The  obfervation  made  by  Fofter,  that  the  luciole  dtffu- 
fed  a  moie  vivid  light  in  oxygen  gas  than  in  atmofphe- 
ric  air,  does  not,  according  to  Carradori,  depend  upon 
a  combuflion  more  animated  by  the  inspiration  of  this 
gas,  but  on  the  animals  feeling  themielves,  while  in 
that  gas,  in  a  better  condition.  u  Whence,  then,  arifes 
(fays  the  author)  the  phofphoric  light  of  the  luciole? 

I  am  of  opinion  (adds  he),  that  the  lrght  is  peculiar 
and  innate  in  thefe  infe&s,  as  feveral  other  productions 
are  peculiar  to  other  animals.  As  fome  animals  have 
the  faculty  of  accumulating  the  eleCtric  fluid,  and  of 
keeping  it  condenfed  in  particular  oigans,  to  diffufe  it 
afterwards  at  pleafure,  there  may  be  other  animals  en¬ 
dowed  with  the  faculty  of  keeping  in  a  condenfed  flate 
the  fluid  which  conflitutes  light.  It  is  poffible,  that 
by  a  peculiar  organization  they  may  have  the  power  of 
extrafting  the  light  which  enters  into  the  compofition 
of  their  food,  and  of  tranfmitting  it  to  the  refei  voir  de¬ 
fined  for  that  purpofe,  which  they  have  in  their  abdo¬ 
men.  It  is  not  even  impoffible  that  they  may  have  the 
power  to  extraCl  from  the  atmoi'pheric  air  the  lumi¬ 
nous  fluid,  as  other  animals  have  the  power  of  exti act¬ 
ing  from  the  fame  air,  by  a  chemical  procefs,  the  fluid 
ofl heat.” 

Carradori  difeovered,  that  the  phofphorefcence  of  the 
luciole  is  a  property  independent  of  the  life  of  thefe 
animals,  and  that  it  i3  chiefly  owing  to  the  fuft  date  of 
the  phofphoric  fubdance.  Its  light  is  fufpended  by 
drying,  and  it  is  again  revived  by  f  ftening  it  in  water; 
but  only  after  a  certain  time  of  deficcation.  Reaumur, 
Beccaiia,  and  Spallanzani,  obferved  the  fame  thing  in 
regard  to  the  phalades  and  the  mtditfa. 

By  plunging  the  luciole  alternately  into  lukewarm 
and  cold  water,  they  ihine  with  vivacity  in  the  former, 
but  their  light  becomes  extir.ft  in  the  latter  ;  which, 
according  to  the  author,  depends  on  the  alternate  agree¬ 
able  and  difagreeable  fenfation  which  they  experience. 
In  warm  water  their  light  difappears  gradually.  Dr 
Carradori  tried  on  the  luciole  and  their  phofphorus  the 
aCtion  of  different  faline  and  fpirituous  liquors,  in  which 
they  exhibited  the  fame  appearances  as  other  phofpho¬ 
ric  animals.  Thefe  lad  experiments  prove  that  the 
phofphoric  matter  of  the  luciole  is  only  foluble  in  wa- 
ter. 

LUDAMAR,  a  Moorilh  kingdom  in  the  interior  of 
Africa,  of  which  the  capital  Benorm  is  placed  by  Ma¬ 
jor  Rennel  in  1 5"  N-  Lat.  and  6°  50'  W.  Long.  It 
has  for  its  northern  boundary  the  great  defert  (lee  Sa- 
har\  ill  tins  Supplement ) ,  and  is  deferibed  by  Mr  Park 
as  little  better  than  a  defert  itlelf.  Our  traveller  waa 
taken  captive  on  the  conflneb  of  this  kingdom,  and  car¬ 
ried  to  the  camp  of  the  king,  where  he  was  fubjeCted 
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-udamar.  to  the  cmeleft  indignities  that  the  malice  of  bigotted 

— - ’  Moors  could  invent.  He  tvas  not  differed  to  travel  beyond 

the  camp  ;  though  he  moved  as  it  moved,  and  of  courfe 
faw  a  confiderable  part  of  the  country,  and  had  an  op¬ 
portunity  of  obferving  the  manners  of  the  people.  ‘•The 
Moors  of  Ludamar  fubfift  chiefly  on  the  fleffi  of  their 
cattle  ;  and  are  always  in  the  extreme  of  either  glut¬ 
tony  or  abdinence.  In  confequence  of  the  frequent 
and  fevere  falls  which  their  religion  enjoins,  and  the 
toil  Tome  journeys  which  they  fometimes  undertake  acrofs 
the  defert,  they  are  enabled  to  bear  both  hunger  and 
third:  with  furprifmg  fortitude  ;  but  whenever  oppor¬ 
tunities  occur  of  fatisfying  their  appetite,  they  general¬ 
ly  devour  more  at  one  meal  than  would  ferve  an  Euro¬ 
pean  for  three.  They  pay  but  little  attention  to  agri¬ 
culture  ;  purchafing  their  corn,  cotton  cloth,  and  other 
necefiaries,  from  the  Negroes,  in  exchange  for  fait, 
which  they  dig  from  the  pits  in  the  Great  Defert. 

“  The  natural  barrennefs  of  the  country  is  fuch,  that 
it  furnilhes  but  few  materials  for  manufa&ure.  The 
Moors,  however,  contrive  to  weave  a  Itrong  cloth,  with 
which  they  cover  their  tents  ;  the  thread  is  fpun  by 
their  women  from  the  hair  of  goats  :  and  they  prepare 
the  hides  of  their  cattle  fo  as  to  furriifh  faddles,  bridles, 
pouches,  and  other  articles  of  leather.  They  are  like- 
wife  fufficiently  Ikilfnl  to  convert  the  native  iron,  which 
they  procure  from  the  Negroes,  into  fpears  and  knives, 
and  alfo  into  pots  for  boiling  their  food  ;  but  their  fa- 
bres  and  other  weapons,  as  well  as  their  fire-arms  and 
ammunition,  they  purchafe  from  the  Europeans,  in  ex¬ 
change  for  the  Negro  (laves  which  they  obtain  in  their 
predatory  excurfions.  Their  chief  commerce  of  this 
kind  is  with  the  French  traders  on  the  Senegal  river.” 

The  Moors  of  this  country  have  Angular  ideas  of 
feminine  perfection.  The  graccfulnefs  of  figure  and 
motion,  and  a  countenance  enlivened  by  expreffion,  arc 
by  no  means  effential  points  in  their  ftandard  ;  with 
them  corpulence  and  beauty  appear  to  be  terms  nearly 
fynonymous.  A  woman,  of  even  moderate  pretenfions, 
mud  be  one  who  cannot  walk  without  a  (lave  under 
each  arm  to  fupport  her  ;  and  a  perfect  beauty  is  a  load 
for  a  camel.  In  confequence  of  this  prevalent  talte  for 
unwieldinefs  of  bulk,  the  Moorifh  ladies  take  great  pains 
to  acquire  it  early  in  life ;  and  for  this  purpofe  many 
of  the  young  girls  are  compelled  by  their  mothers  to 
devour  an  immenfe  quantity  of  food,  and  drink  a  large 
bowl  of  camel's  milk  every  morning.  It  is  of  no  im¬ 
portance  whether  the  girl  has  an  appetite  or  not,  the 
meat  and  the  drink  mull  be  fwallowed  ;  and  obedience 
is  frequently  enfoiced  by  blows.  This  lingular  prac¬ 
tice,  indead  of  producing  indigedion  and  difeafe,  foon 
covers  the  young  lady  with  that  degree  of  plumpnefs, 
which,  in  the  eye  of  a  Moor,  is  perfection  itfelf. 

“Although  the  wealth  of  the  Moors  confids  chiefly  in 
their  numerous  herds  of  cattle;  yet,  as  the  padoral  life 
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does  not  afford  full  employment,  the  majority  of  the  Ludamar 
people  are  perfectly  idle,  and  fpend  the  day  in  trifling  ^ 
converfation  about  their  horfes,  or  in  laying  fchemes  of 
depredation  on  the  Negro  villages. 

“  The  ufual  place  of  rendezvous  for  the  indolent  is  the 
king’s  tent,  where  great  liberty  of  fpeech  feems  to  be 
exercifed  by  the  company  towards  each  other.  While 
in  fpeaking  of  their  chief,  they  exprefs  but  one  opinion. 

In  praife  of  their  fovereign,  they  are  unanimous.  Songs 
are  compofed  in  his  honour,  which  the  company  fre¬ 
quently  fing  in  conceit  ;  but  they  are  fo  loaded  with 
grofs  adulation,  that  no  man  but  a  Moorifh  defpot  could 
hear  them  without  blufliing.  The  king  is  dillinguifh- 
ed  by  the  finenefs  of  his  drefs,  which  is  compofed  of 
blue  cotton  cloth  brought  from  TombuCloo,  or  white 
linen  or  muflin  from  Morocco.  He  has  likewife  a 
larger  tent  than  any  other  perfon,  with  a  white  cloth 
over  it  ;  but  in  his  ufual  intercourfe  with  his  fiibje&s, 
all  didinCtions  of  rank  are  frequently  forgotten.  He 
fometimes  eats  out  of  the  fame  bowl  with  his  camel 
driver,  and  repofes  himfelf,  during  the  heat  of  the  day, 
upon  the  fame  bed. 

“The  military flrength  cf  Ludamar  confids  in  ca\alry. 

They  are  well  mounted,  and  appear  to  be  very  expert 
in  (kirmifhing  and  attacking  by  furprife.  Every  foldier  » 
furniflies  his  own  horfe,  and  finds  his  accoutrements, 
confiding  of  a  large  fabre,  a  double  barrelle  1  gun,  a 
fmall  red  leather  bag  for  holding  his  balls,  and  a  pow¬ 
der  horn  flung  over  the  fhonlder.  He  lias  no  pay,  nor 
any  remuneration  but  what  arifes  from  plunder.  This 
body  is  not  very  numerous  ;  for  when  Ali  the  king 
made  war  upon  Bambara,  our  author  was  informed  that 
his  whole  force  did  not  exceed  2000  cavalry.  They 
conditute,  however,  by  what  he  could  learn,  but  a  very 
fmall  proportion  of  his  Moorifh  fubjedla.  The  horfes 
are  very  beautiful,  and  fo  highly  edeemed,  that  the 
Negro  princes  will  fometimes  give  from  twelve  to  four¬ 
teen  (laves  for  one  liorfe.” 

Cut  off  from  all  intercourfe  with  civilized  nations, 
and  boading  an  advantage  over  the  Negroes,  by  Doffef- 
fing,  though  in  a  very  limited  degree,  the  knowledge 
of  letters,  tl*e  Moors  of  Ludamar  are  at  once  the  valu¬ 
ed  and  prouded,  and  perhaps  the  mod  bigotted,  fero¬ 
cious,  and  intolerant  of  all  the  nations  on  the  earth  ; 
combining  in  their  chara&er  the  blind  fuperdition  of 
the  Negro  with  the  Ravage  cruelty  and  treachery  of 
the  Arab.  It  was  with  the  utmod  difficulty  that  our 
author  made  his  efcape  from  this  inhofpitable  people. 

LUPUS,  the  Wolfy  a  fouthern  condellation,  joined 
to  the  Centaur,  containing  together  19  dars  in  Ptolo- 
my’s  catalogue,  but  24  in  the  Britannic  catalogue. 

LYNX,  a  condellation  of  the  northern  hemifphere, 
compofed  by  Hevclius  out  of  the  unformed  dars.  In 
his  catalogue  it  confids  of  19  dars,  but  in  the  Britan¬ 
nic  44. 
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r*n  HE  denomination  Machine  is  now  vulgarly  given 
X  to  a  great  variety  of  fubjeds,  which  have  very 
little  analogy  by  which  they  can  be  claffed  with  pro¬ 
priety  under  any  one  name.  We  fay  a  travelling  ma¬ 
chine,  a  bathing  machine,  a  copying  machine,  a  threffi- 
ing  machine,  an  eledrical  machine,  &c.  See.  T.  he  on¬ 
ly  circumftance  in  which  all  thefe  agree  ieem  to  be,  that 
their  conftrudion  is  more  complex  and  artificial  than 
the  utenlils,  tools,  or  inflruments  which  offer  themfelves 
to  the  firfl  thoughts  of  uncultivated  people.  They  are 
more  artificial  than  the  common  cart,  the  bathing  tub, 
or  the  flail.  In  the  language  of  ancient  Athens  and 
Rome,  the  term  was  applied  to  every  tool  by  which 
hard  labour  of  any  kind  was  performed  ;  but  in  the 
language  of  modern  Europe,  it  feems  reftrided  either 
to  fuch  tools  or  inftruments  as  are  employed  for  execu¬ 
ting  fome  philofophical  purpofe,  or  of  which  the  con¬ 
ftrudion  employs  the  fimple  mechanical  powers  in  a 
confpicuous  manner,  in  which  their  operation  and  ener¬ 
gy  engage  the  attention.  An  eledrical  machine,  a  cen¬ 
trifugal  machine,  are  of  the  firfl  clafs  ;  a  tbrefhing  ma¬ 
chine,  a  fire  machine,  are  of  the  other  clafs.  It  is  near¬ 
ly  fynonymous,  in  our  language,  with  engine;  a  term 
altogether  modem,  and  in  fome  meafure  honourable, 
being  bellowed  only,  or  chiefly,  on  contrivances  for  ex¬ 
ecuting  work  in  which  ingenuity  and  mechanical  fkill 
are  manifeft.  Perhaps,  indeed,  the  term  engine  is  limi¬ 
ted,  by  careful  writers,  to  machines  of  confiderable 
magnitude,  or  at  leaft  of  confiderable  art  and  contri¬ 
vance.  We  fay,  with  propriety,  fleam  engine,  fire-en¬ 
gine,  plating-engine,  boring-engine ;  and  a  dividing 
machine,  a  cooying  machine,  See.  Either  of  thefe 
terms,  machine  or  engine ,  are  applied  with  impropriety 
to  conti  ivances  in  which  fome  piece  of  work  is  not  ex¬ 
ecuted  on  materials  which  are  then  faid  to  be  manufac¬ 
tured.  A  travelling  or  bathing  machine  is  furely  a  vul- 
garifin.  A  machine  or  engine  is  therefore  a  tool  ; 
but  of  complicated  conftrudion,  peculiarly  fitted  for 
expediting  labour,  or  for  performing  it  according  to 
certain  invariable  principles  :  And  we  ffiould  add,  that 
the  dependence  of  its  efficacy  on  mechanical  principles 
muft  be  apparent,  and  even  confpicuous.  The  contri¬ 
vance  and  eredion  of  fuch  works  conftitute  the  profef¬ 
fion  of  the  engineer  ;  a  profeffion  which  ought  by  no 
means  to  be  confounded  with  that  of  the  mechanic,  the 
artifan,  or  manufadurer.  It  is  one  of  the  artes  libera > 
les  ;  as  deferving  of  the  title  as  medicine,  furgery,  ar- 
cliitedute,  painting,  or  fculpture.  #  Nay,  whether  we 
cor. fide r  the  importance  of  it  to  this  fiouiifhing  nation, 
or  the  fcience  that  is  neceffary  for  giving  eminence  to 
the  profeflor,  it  is  very  doubtful  whether  it  fhould  not 
take  place  of  the  three  lafl  named,  and  go  part  paflu 
with  furgery  and  medicine.  The  inconfiderate  reader, 
who  peiufes  Cicero  de  Oratore  with  fatisfa&ion,  is  apt 
to  fmile  at  Vitruvius,  who  requires  in  his  archited 
nearly  the  fame  accompliihments  which  Cicero  requires 
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in  his  orator.  He  has  not  recolleded,  or  perhaps  did 
not  know,  that  the  profeffion  of  an  archited  in  the 
Auguftan  age  was  the  moft  refpedable  of  all  thofe 
which  were  not  tffentially  conneded  with  the  manage¬ 
ment  of  flate  affairs.  It  appears  that  the  architeda 
were  all  Greeks,  or  the  pupils  of  Greeks,  altogether 
different  from  the  members  of  the  Collegium  Murano - 
rum ,  the  corporation  of  builders  and  mafons.  The  ar- 
chitedure  of  temples,  itadiums,  circufes,  amphitheatre*, 
feems  to  have  been  monopolifed,  by  flate  authoiity,  by 
a  fociery  which  had  long  fubfifted  in  Afia,  conneded  by 
certain  myfterious  bonds,  both  civil  and  religious.  We 
find  it  in  Syria  ;  and  we  learn  that  it  was  brought  thi¬ 
ther  from  Perfia  in  very  ancient  times.  From  thence 
it  fpread  into  Ionia,  where  it  became  a  very  eminent  and 
powerful  affociation,  under  the  particular  protedion  of 
Bacchus,  to  whom  the  members  had  ereded  a  magnifi¬ 
cent  temple  at  Teos,  with  a  vaft  eftabhfhment  of  priefts* 
and  priefleffes,  confiding  of  perfons  of  the  firfl  rank  in 
the  flate.  They  were  the  foie  builders  of  temples  and 
fladiums  throughout  all  Greece  and  the  Leffer  Afia  ; 
and  the  contradors  for  the  machinery  that  was  employ¬ 
ed  in  the  theatres,  and  in  the  great  temples,  for  the  ce¬ 
lebration  of  the  high  my  Aeries  of  paganifm.  By  the 
imperfed  accounts  which  ltmain  of  the  Eleufinian  and 
other  myfteries,  it  appears,  that  this  machinery  muft: 
have  been  imir.e life  and  wonderful,  and  muft  have  te- 
qnired  a  great  deal  of  mechanical  fkill.  This  indeed 
appears,  in  the  moll  convincing  maimer,  to  any  perfon 
who  refleds  on  the  magnificent  ft  ruptures  which  they 
ereded,  which  excite  to  this  day  the  wonder  of  the 
world,  not  only  on  account  of  their  magnificence  and 
incomparable  elegance,  but  alfo  on  account  of  the  me¬ 
chanical  knowledge  that  feems  indifpenfably  neceffary 
for  their  eredion.  *1  his  will  ever  remain  a  myftery. 
There  are  no  traces  of  inch  knowledge  to  be  found  in 
the  writings  of  antiquity.  Even  Vitruvius,  writing  ex- 
piefsly  on  the  fubjed,  has  given  us  nothing  but  what 
is  in  the  lowed:  degree  of  elementary  knowledge. 

This  affociation  of  the  Dyonifiacs  undoubtedly  kept 
their  mechanical  fcience  a  profound  fecret  from  the  un¬ 
initiated,  the  profane.  They  were  the  engineers  of  an¬ 
tiquity,  and  Vitruvius  was  perhaps  not  one  of  the  ini¬ 
tiated.  He  fpeaks  of  Myro  and  other  Greek  architeda 
in  terms  of  refped  which  border  on  veneration.  Per¬ 
haps  the  modern  affociation  of  free  mafons  is  a  remain 
of  this  antient  fraternity,  continued  to  our  times  by  the 
company  of  builders,  who  ereded  the  cathedrals  and 
great  conventual  churches.  No  one  who  coniiders  their 
works  with  feientific  attention,  can  doubt  of  their  being 
deeply  verfed  in  the  principles  of  mechanics,  and  even 
its  more  refined  branches.  They  appear  to  have  car¬ 
ried  the  art  of  vault-roofing  almoft  to  its  acme  of  per- 
fedion  ;  far  outft  ripping  their  Grecian  inftrudors  in 
their  knowledge  of  this  moft  delicate  branch  of  their 
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Tt  were  greatly  to  be  wifhed  that  fome  fuch  in  dilu¬ 
tion  did  yet  exill,  where  men  might  be  induced  by  the 
mod  powerful  motives  to  accomplifh  themfelves  in  the 
knowledge  neceflary  for  attaining  eminence  in  their 
proftflion. 

We  have  been  informed  (and  we  thought  our  au¬ 
thority  good),  that  our  gracious  Sovereign  has  fignified 
his  intention  of  patronifirg  an  inliitution  of  this  kind. 
We  heard,  that  it  was  propofed  to  inflitute  degrees  fl- 
milar  to  our  univerfity  degrees,  and  proceeding  on  iimi- 
lar  conditions  cf  a  regular  education  or  Sanding,  which 
would  enfure  the  opportunities  of  information,  and  alfo 
on  an  examination  of  the  proficiency  of  the  candidate. 
This  examination,  being  conduced  by  perfons  eminent 
in  the  proftflion,  peihaps  dill  exercifing  it,  would  pro- 
bably  be  ferious,  becaufe  the  fuccefsful  candidate  would 
immediately  become  a  rival  pradhtioncr.  Such  an  infti- 
tution  would  undoubtedly  prevent  many  grofs  impofl- 
tions  by  unlettered  mill  wrights  and  pump-rnakers,  who 
now  feldom  appear  under  any  name  but  that  of  engi¬ 
neer,  although  they  are  frequently  ignorant  even  of  the 
elements  of  mechanical  fcience,  and  are  totally  unac¬ 
quainted  with  the  higher  mathematics  ;  without  which 
it  is  abfolutely  impoflible  for  them  to  contrive  a  ma¬ 
chine  well  fuittd  to  the  intended  purpofe,  or  to  fay 
with  any  tolerable  precifion  what  will  be  the  perform- 
~ance  cf  the  engine  they  have  eredted.  Yet  tliele  are 
quedions  fufceptible  of  accurate  folution,  becaufe  they 
depend  on  the  unalterable  laws  of  matter  and  motion. 

All  who  have  a  juft  view  of  the  unfpeakable  ad  van- 
tages  which  this  highly  favoured  land  poflefles  in  the 
iuperiority  and  adtivity  of  its  manufadtures,  and  who 
know  how  much  of  this  fuperiority  fhould  be  aferibed 
to  the  great  improvements  which  have  bttnmadein 
pradtical  mechanics  within  thrfe  lad  thirty  years,  will 
join  us  in  wifhing  fuccefs  to  fome  luch  inftitution  as 
that  now  mentioned. 

We  were  naturally  led  to  thefe  refledlions  when  we 
turned  our  thoughts  to  machinery  in  general,  and  ob- 
feivtd  what  is  done  in  tins  country  by  the  native  ener¬ 
gy  of  its  inhabitants,  unafiifled  by  fuch  fcientific  in- 
llrudlions  as  they  might  have  expe&td  from  the  pupils 
of  a  Newton,  their  countryman,  under  the  patronage  of 
the  bed  of  Sovereigns,  eminently  knowing  in  tlitfe 
things,  and  ever  ready  to  encourage  thofe  fciences  and 
arts  which  have  fo  highly  contributed  to  the  national 
profperity.  What  might  not  be  reafonably  expedkd 
from  Britiih  adtivity,  if  thofe  among  ourielves  who 
have  knowledge  and  leifure  had  been  at  the  fame  pains 
with  the  members  of  the  foreign  academies  to  cultivate 
the  Newtonian  philofophy,  and  particularly  the  more 
refined  branches  of  mechanics,  and  to  deduce  from  their 
fpeculations  maxims  of  conllrudlion  fitted  to  our  iitua- 
t;on  as  a  great  manufa&uring  nation  ?  But  fuch  know¬ 
ledge  is  not  attainable  by  thofe  who  are  acquainted  only 
with  the  imperfedl  elements  contained  in  the  publica¬ 
tions  read  by  the  bulk  of  our  pradlitfoners.  Much  to 
this  purpofe  has  been  done  on  the  continent  by  the 
mod  eminent  mathematicians ;  but  from  want  of  indi¬ 
vidual  energy,  or  perhaps  of  general  fecurity  and  pro* 
ttdlion,  the  patriotic  labours  of  thofe  gentlemen  have 
not  done  the  fervice  to  their  country  which  might  have 
been  reafonably  expedkd.  Indeed,  their  dificr tations 
have  generally  been  To  compofed,  that  only  the  learned 
could  fee  their  value.  They  feem  addrefled  only,  or 


chiefly,  to  fuch  ;  but  it  is  to  thofe  authors  that  cur 
countrymen  generally  have  recoui  le  for  iutormation  con¬ 
cerning  every  thing  in  their  prokflion  that  rifes  above 
mere  elementary  knowledge.  The  books  in  our  lan¬ 
guage  which  proftfs  to  be  fydems  of  mechanics  rarely 
go  beyond  this :  they  contain  only  the  principles  of 
equilibrium.  Thefe  are  abfolutely  neceflary  for  the 
knowledge  of  machines;  but  they  are  very  far  indeed 
from  giving  what  may  be  called  a  pra&ical  knowledge 
of  working  machinery .  This  is  never  in  a  date  of  equi¬ 
librium.  The  machine  mult  move  in  order  to  work. 

There  mull  be  a  fuperiority  of  impelling  power,  beyond 
what  is  merely  fuflicitnt  for  balancing  the  refi dance  or 
contrary  ndlion  of  the  work  to  be  performed.  The 
reader  may  turn  to  the  article  Statics  in  the  Encyclo¬ 
pedia  Britannic  a ,  and  he  will  there  fee  fotne  farther  ob- 
fervations  on  this  head.  And  in  the  article  Mecha¬ 
nics  he  will  find  a  pretty  ample  detail  of  all  the  ufual 
doctrines,  and  a  defciiption  of  a  confiderahle  vaiiety  of 
machines  or  engines,  accompanied  by  fuch  observations 
as  are  neceflary  for  tracing  the  propagation  or  tranf- 
miflion  of  preflure  from  that  part  of  the  machine  to 
which  the  natural  pow'er  is  applied  to  the  working  pa”t 
of  the  machine.  Along  with  thefe  tw'o  articles,  it  will 
be  proper  to  read  with  peculiar  attention  the  article 
Rotation. 

By  far  the  grcalefl  number  of  our  moll  ferviceable  * 
engines  confid  chiefly  of  parts  which  have  a  motion  of 
rotation  round  fixed  axes,  and  derive  all  their  energy 
from  levers  virtually  contained  in  them.  And  tlide 
acting  parts  aie  alfo  material,  requiring  force  to  move 
them  over  and  above  what  is  neceflary  for  producing 
the  acting  force  at  the  working  part  of  the  machine. 

The  modifications  which  this  circumflance  frequently 
makes  of  die  whole  motions  of  the  machine,  are  indica¬ 
ted  in  the  article  Rotation  in  an  elementary  way  ; 
and  the  propofitions  there  inveftigated  will  be  found 
almofl  continually  involved  in  the  complete  theory  of 
the  operation  of  a  machine.  Lafllv,  it  w  ill  be  proper 
to  confider  attentively  the  propofitions  contained  in  the 
article  Strength  cf  Materials,  that  we  may  combine 
them  with  thofe  which  relate  wholly  to  the  working  of 
the  machine  ;  bccaufe.it  is  from  this  combination  only 
that  we  difeover  the  [trains  which  are  excited  at  the 
various  points  of  fupport,  and  of  communication,  and 
in  every  member  of  the  machine.  We  fuppofe  all  thefe 
things  already  underitood. 

Our  object  at  prefent  is  to  point  out  the  principles chit  i 
which  enable  us  to  afeertain  what  will  be  the  piecife  queftion  in 
motion  of  a  machine  of  given  conftrudtion,  wTcn  adtua-  mechanics, 
ted  by  a  natural  power  of  known  intenfity,  applied 
to  a  given  point  of  the  machine,  while  it  is  employed 
to  oveieome  a  known  refiftarce  adting  at  another  point: 

To  abbreviate  language,  we  fhall  call  that  the  impelled 
point  of  the  machine  to  which  the  pn fiure  of  the  mo¬ 
ving  power  is  immediately  applied  ;  and  we  may  call 
that  the  working  point,  where  the  lefi fiance  arifmg 
from  the  work  to  be  performed  immediately  act?. 

To  confider  this  important  fubjedt,  even  in  its  chief 
varieties,  requires  much  more  room  than  can  be  allowed 
in  an  undertaking  like  ours,  and  therefore  we  muit  con¬ 
tent  ourfelves  with  a  very  limited  view  ;  but  at  the  fame 
time,  fuch  a  view  as  fhall  give  fufkcient  indication  of  the 
principles  which  fhoul J  diicdt  the  pradtical  reader  in 
every  important  cafe.  We  fhall  conlidci  thofe- machines 
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winch  perform  tlielr  motian3  round  fixed  axes ;  thefe 
being’  by  far  the  moil  numerous  and  important,  becaufe 
they  involve  in  their  conflruttion  and  operations  all  the 
leading  principles. 

That  we  may  proceed  fee u rely,  it  is  neceffary  to  have 
a  precife  and  adequate  notion  of  moving  force,  as  ap¬ 
plied  to  machinery,  and  of  its  meafures.  We  think 
this  peculiarly  neceffary.  Different  notions  have  been 
entertained  on  this  fubjeftby  Mr  Leibnitz,  Des  Cartes, 
and  other  eminent  mechanicians  of  the  lad  century  ; 
and  their  fucccffors  have  not  yet  come  to  an  agreement. 
Kay,  fon.c  of  the  mod  eminent  practitioners  of  the  pre- 
fent  times  (for  we  mud  include  Mr  Sircaton  in  the 
number)  have  given  meafures  of  mechanical  power  in 
machinery  which  we  think  inaccurate,  and  tending  to 
erroneous  concluficns  and  maxims. 

We  take  for  the  meafure  (as  it  is  the  effect)  of  ex¬ 
erted  mechanical  power  the  quantity  of  motion  which 
it  produces  by  its  uniform  exertion  during  foine  given 
time.  We  fay  uniform  exertion,  not  becaufe  this  uni¬ 
formity  is  necefary,  but  only  becaufe,  if  any  variation 
of  the  exertion  lias  taken  place,  it  mud  be  known,  in 
order  to  judge  of  the  power.  This  would  needlefsly 
complicate  the  calculations;  but  in  whatever  way  the 
exertion  may  have  varied,  the  whole  accumulated  exer¬ 
tion  is  dill  accurately  meafured  by  the  quantity  of  mo¬ 
tion  exiding  at  the  end  of  the  exertion.  The  reader 
mud  perceive  that  this  is  the  fame  thing  that  is  expref- 
fed  in  the  article  Dynamics  of  this  Supplement ,  n°  90. 
by  the  area  of  the  figure  whofe  abfeiffa  or  axis  repre- 
fents  the  time  of  exertion;  and  the  ordinates  are  as  the 
preffures  in  the  different  indants  of  that  time,  the  whole 
being  multiplied  by  the  number  of  particles  (that  is,  by 
the  quantity  of  matter),  becaufe  that  figure  reprefents 
the  quantity  of  motion  generated  in  one  particle  of 
matter  only.  All  this  is  abundantly  clear  to  perfons 
converfant  in  thefe  difquifitions  ;  but  we  wiih  to  carry 
along  with  us  the  diltinft  conceptions  of  that  ufeful 
clafs  of  readers  w^hofe  profeffion  engages  them  in  the 
confl.nftion  and  employment  of  machines,  and  to  whom 
fuch  difcufiions  are  not  fo  familiar.  We  mud  endea¬ 
vour  therefore  to  judify  our  choice  of  this  meafure  by 
appealing  to  familiar  facts. 

If  a  man,  by  preffing  uniformly  on  a  mafs  of  matter 
for  five  feconds,  generates  in  it  the  velocity  of  eight 
feet  per  fecond,  we  obtain  an  exaft  notion  of  the  pro¬ 
portion  of  this  exertion  to  the  mechanical  exertion  of 
gravity,  when  we  fay  that  the  man's  exerted  force  lias 
been  precifely  one- twentieth  part  of  the  aft  ion  of  gra¬ 
vity  on  it  ;  for  we  know  that  the  weight  of  that  body 
(or,  more  properly,  its  heavinefs)  would,  in  five  feconds, 
have  given  it  the  velocity  of  16 j  feet  per  fecond,  by 
idling  on  it  during  its  fall.  But  let  us  attend  more 
clofely  to  what  we  mean  by  faying  that  the  exerted 
force  is  one-twentieth  of  the  exertion  of  gravity.  The 
only  notion  we  have  of  the  exertion  of  gravity  is  what 
we  call  the  weight  of  the  body — the  preflure  which  we 
feel  it  make  on  our  hand.  To  fay  that  this  is  20  pounds 
weight,  does  not  explain  it ;  becaufe  this  is  only  the  ac¬ 
tion  of  gravity  on  another  piece  of  matter.  Both  pref¬ 
fures  are  the  fame.  But  if  the  body  weighs  20  pounds, 
it  will  draw  out  the  rod  of  a  deelyard  to  the  mark  20. 
The  rod  is  fo  divided,  that  the  20th  part  of  this  pref- 
fure  will  draw  it  out  to  1.  Now  the  faft  is,  that  if 
the  man  prefles  on  the  mafs  of  20  pounds  weight  with 


a  fpring  deelytird  during  five  feconds,  and  if  during 
that  time  the  rod  of  the  deelyard  was  always  at  the 
mark  1,  the  body  will  have  acquired  the  velocity  of 
eight  feet  per  fecond.  This  is  an  acknowledged  faft:. 
Thciefore  we  were  right  in  faying,  that  the  man's  ex¬ 
ertion  16  one-twentieth' of  the  exertion  of  gravity.  And 
fince  we  believe  the  weight  of  bodies  to  be  proportional 
to  their  quantity  of  matter,  all  matter  being  equally 
heavy,  we  may  fay,  that  the  man's  exertion  was  equal 
to  the  aftion  of  gravity  on  a  quantity  of  matter  w  hofe 
\veight  is  one  pound  We  exprefs  it  much  more  fami¬ 
liarly,  by  faying,  that  the  man  exerted  on  it  the  pref- 
fure  of  one  pound  of  matter,  or  the  force  of  one 
pound. 

In  this  manner,  the  motion  communicated  to  a  raafs 
of  matter,  by  afting  on  it  during  fomc  time,  informs 
ns  with  accuracy  of  the  real  mechanical  force  or  pref- 
fure  which  has  been  exerted.  This  is  judged  to  be 
double  when  twice  the  velocity  has  been  generated  in 
the  fame  mafs,  or  where  the  fame  velocity  has  been  ge¬ 
nerated  in  twice  the  mals ;  becaufe  we  know,  that 
a  double  preflure  would  have  done  either  the  one  or  the 
other. 

But  farther  :  We  know  that  this  preflure  is  the  ex¬ 
ertion  ;  wfe  have  no  other  notion  of  our  own  force ;  and 
our  notion  of  gravity,  of  eladicity,  or  any  other  natu¬ 
ral  force,  is  the  fame.  We  alfo  know  that  the  conti¬ 
nuance  of  this  exertion  fatigues  and  exhauiL  our  flrength 
as  completely  as  the  mod  violent  motion.  A  dead  pull, 
as  it  is  called,  of  a  horfe,  at  a  pod  fixed  in  the  ground, 
is  a  ufual  trial  of  bis  ltrength.  No  man  can  hold  out 
his  arm  horizontally  for  much  more  than  a  quarter  of 
an  hour  ;  and  the  exertion  of  the  lad  minutes  gives  the 
mod  diflrefimg  fatigue,  and  difables  the  fhoulder  from 
aftion  for  a  confiderable  time  after.  '1  his  is  therefore 
an  expenditure  of  mechanical  power,  in  the  drift  pri¬ 
mitive  fenfe  of  the  word.  Of  this  expenditure  vve  have 
an  exaft  and  adequate  effeft  and  meafure  in  the  quan¬ 
tity  of  motion  produced;  that  is,  in  the  produft  of  the 
quantity  of  matter  by  the  velocity  generated  in  it  by 
this  exertion.  And  it  mud  be  particularly  noticed,  that 
this  meafure  is  applicable  even  to  cafes  where  no  motion 
is  produced  by  the  exertion  ;  that  is,  if  vve  know  that 
the  exertion  which  is  jud  unable  to  dart  a  block  of 
done  lying  on  a  fmooth  done  pavement,  but  would  dart 
it,  if  inereafed  by  the  fmalled  addition;  and  if  we  know 
that  this  would  generate  in  a  fecond  32  feet  of  velocity 
in  100  pounds  of  matter — we  are  certain  that  it  was  a 
preflure  equal  to  the  weight  of  this  100  pounds.  It  is 
a  good  meafure,  though  not  immediate,  and  may  be 
uftd  without  danger  of  millake  when  we  have  no 
other. 

The  celebrated  engineer  Mr  Smeaton,  in  his  excel-  Mr  <?mea. 
lent  differtation  on  the  power  of  water  and  w  ind  to  ton’s  mca- 
drive  machinery,  and  alfo  in  tw'o  other  diflertations,  all  lure 
pnblifhed  in  the  Philofophical  Tranfaftions,  and  after¬ 
wards  in  a  little  volume,  has  employed  another  meafure, 
both  of  the  expenditure  of  mechanical  powder,  and  of 
the  mechanical  effeft  produced.  He  fays,  that  the 
weight  of  a  body,  multiplied  by  the  height  thro'  which 
it  defeends,  while  driving  a  machine,  is  the  only  proper 
meafure  of  the  power  expended  ;  and  that  the  weight, 
multiplied  by  the  height  through  which  it  is  uniformly 
raifed,  is  the  only  proper  meafure  of  the  effeft  produ¬ 
ced.  And  he  produces  a  large  train  of  accurate  expe¬ 
riments 
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rlmcnts  to  prove  that  a  certain  weight,  defending 
through  a  certain  fpace,  alway3  produces  the  fame  ef¬ 
fect,  whether  it  has  defeended  fwiftly  or  flowly,  em¬ 
ploying  little  or  much  time. 

Had  this  eminent  engineer  propofed  this  as  a  popu¬ 
lar  meafure,  of  eafy  coinprehenfion  and  remembrance, 
and  as  well  accommodated  to  the  ufes  of  thofe  engaged 
in  the  conftriuftion  of  machines,  when  reftri<5ted  to  a 
certain  clafs  of  cafes,  it  might  have  anfwered  very  good 
purpofes  ;  but  the  author  is  at  pains  to  recommend  it 
to  the  philofophers  as  a  neceflary  corre&ion  of  their 
theories,  which  he  fa\s  tend  to  miflead  the  artifls.  H'S 
own  reasonings  terminate  in  the  fame  conclufion  with  Mr 
Leibnitz’s,  namely,  that  the  power  of  producing  a  me¬ 
chanical  effeft,  and  the  effe£l  produced,  are  proportional 
to  the  fquare  of  the  velocity.  The  deference  juftly  due 
to  Mr  Smeaton’s  authority,  and  the  influence  of  his 
name  among  thofe  who  are  likely  to  make  the  moft  ufe 
of  his  inftrutlions,  render  it  neceffary  for  us  to  examine 
this  matter  with  fome  attention. 

Mr  Smcaton  was  led  to  the  adoption  of  this  meafure 
by  his  profefiional  habits.  Raifing  a  weight  to  a  height 
*  is,  in  one  fhape  or  another,  the  general  talk  of  the  ma¬ 
chines  he  was  employed  to  ere£t;  and  we  may  add,  the 
opportunities  of  expending  the  mechanical  powers  of  na¬ 
ture  which  are  in  our  command,  are  generally  in  this 
proportion.  A  certain  daily  fupply  of  water,  coming 
from  a  certain  heipht,  is  our  bed-  opportunity,  and  may 
very  properly  be  faid  to  be  expended, 
watmed  ^  his  b^ng  the  general  cafe,  the  meafure  was  obvious, 
*  and  natural,  and  good.  The  power  and  cffe&  were  of 
the  fame  kind,  and  mujl  be  meafures  of  each  other  ;  at 
leaft,  in  thofe  circumftances  in  which  they  were  fet  in 
oppohtion  Yet  even  here  Mr  Smeaton  was  obligedto 
make  a  reftri^Bon  of  his  meafures:  “  The  height  thro’ 
which  a  body  Jlowly  and  equally  defeended,  or  to  which 
it  was  raffed.”  And  why  was  this  limitation  neceffary? 
4‘  Becaufc  in  rapid  or  accelerated  motions,  the  inertia  of 
Page  7.  bodies  occafoned  fome  variation  But  this  is  too 

vague  language  for  philofophical  d’fauifition.  Befides, 
what  is  meant  by  this  variation  ?  What  is  the  flandard 
from  which  the  un reft r idled  meafure  varies  ?  This  ftand- 
ard,  whatever  it  is,  is  the  true  meafure,  and  it  was 
needlefs  to  adopt  any  other.  Now,  the  ftandard  from 
which  Mr  Smeaton  eftimates  the  deviation,  is  the  very 
meafure  which  wewifh  to  employ,  namely,  the  quantity 
of  motion  produced.  Stri&ly  fpeaking,  even  this  is  not 
the  immediate  meafure.  The  immediate  meafure  is  chat 
faculty  which  we  call  preffure.  This  is  the  interme¬ 
dium  perceivable  in  all  produdlions  of  motion  ;  and  it 
is  alfo  the  intermedium  of  mechanical  effedl,  even  when 
motion  is  not  produced  ;  as  when  the  weight  of  a  body 
bends  a  fpring,  or  the  elafticity  of  a  body  fupports  an¬ 
other  preffure.  How  it  operates  in  all  or  any  of  thefe 
cafes,  we  know  not  *,  but  we  know  that  all  thefe  mea¬ 
fures  of  preffure  agree  with  each  other.  A  double 
quantity  of  motion  will  bend  a  fpring  doubly  flrong, 
will  raife  a  double  weight,  will  withftand  any  double 
preffure,  &c.  &c.  In  fhort,  preffure  is  the  immediate 
agent  in  every  mechanical  phenomenon.  It  penetrates 
bodies,  overcoming  their  tenacity  ;  it  overcomes  fric¬ 
tion  ;  it  balances  preffure  ;  it  produces  motion.  Mr 
Smeaton’s  meafure  is  only  nearly  true,  in  any  cafe,  and 
in  all  cafes  it  is  far  from  being  exa&  in  the  firfl  inftants 
of  the  motion,  during  its  acceleration  or  retardation. 
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We  have  already  noticed  the  complete  expenditure 
of  animal  power  by  continued  preffure,  even  when  mo¬ 
tion  is  not  produced  :  the  only  difficulty  is  to  connedl 
this  in  a  meafurable  way  with  the  power  which  the 
fame  exertion  has  of  generating  motion  in  a  body. 

When  a  man  fupport9  a  weight  for  a  Cngle  inftant, 
he  certainly  balances  the  prefTure  or  adlion  of  gravity  on 
that  body  ;  and  he  continues  this  action  as  long  as  he 
continues  to  fupport  it:  and  we  know  that  if  this  body 
were  at  the  end  of  a  horizontal  arm  turning  round  a 
vertical  ax’s,  the  fame  effort  which  the  man  exerted  in 
merely  carrying  the  weight,  if  now  exerted  on  the  bo¬ 
dy,  by  puffing  it  horizontally  round  theaxis,  will  gene¬ 
rate  in  it  the  fame  velocity  which  gravity  would  gene¬ 
rate  by  its  falling  freely.  On  this  authority  therefore 
we  fay,  that  the  whole  accumulated  adlion  of  a  man, 
when  he  Ins  juft  carried  a  body  whofe  weight  is  30 
pounds  for  one  minute,  is  equal  to  the  whole  exertion 
of  gravity  on  it  during  that  minute  ;  and  if  employed, 
not  to  counteraft  gravity,  but  to  generate  motion, 
would  generate,  during  that  minute,  the  fame  motion 
that  gravity  would,  that  is,  60X32  feet  velocity  per 
fecond,  in  a  mafs  of  30  pounds.  There  would  be  30 
pounds  of  matter  moving  with  the  velocity  of  19  20  feet 
per  fecond.  We  would  e.xprcfs  this  produdlion  or  cf- 
fe£l  by  30  X  1920,  or  by  57600,  a3  the  meafure  of  the 
man’s  exertion  during  the  minute. 

But,  according  to  Mr  Smcaton,  there  19  no  expen¬ 
diture  of  power,  nor  any  production  of  mechanical  ef- 
fea,  in  thus  carrying  30  pounds  for  a  minute ;  there 
is  no  produa  of  a  weight  by  a  height  through  which 
it  is  equably  railed  ;  yet  fuch  exertion  will  completely 
exhaull  a  man’s  ftrength  if  the  body  be  heavy  enough. 

Here  then  is  a  cafe  to  which  Mr  Smeaton’s  meafure 
does  not  readily  apply  ;  and  this  cafe  is  important,  in¬ 
cluding  ail  the  actions  of  animals  at  a  dead  pull. 

But  let  us  confuler  more  narrowly  what  a  man  really 
does  when  he  pci  forms  what  Mr  Smeaton  allows  to  be 
the  produdlion  of  a  meafurable  mechanical  effedl.  Sup- 
pofe  this  weight  of  30  pounds  hanging  by  a  cord  which 
paffes  over  a  pulley,  and  that  a  man,  taking  this  cord  over 
his  fhoulder,  turns  his  back  to  the  pulley,  and  v/alks 
away  from  it.  We  know,  that  a  man  of  ordinary  force 
will  walk  along,  raifing  this  weight,  at  the  rate  of  about 
60  yards  in  a  minute,  or  a  yard  every  fecond,  and  that 
lie  can  continue  to  do  this  for  eight  or  ten  hours  from 
day  to  day;  and  that  this  is  all  that  he  can  do  without 
fatigue.  Here  are  3D  pounds  railed  uniformly  180  feet 
in  a  minute  ;  and  Mr  Smeaton  would  exprefs  this  by 
30  X  180,  or  5400,  and  would  call  this  the  meafure 
of  the  mechanical  tffedl,  and  alfo  of  the  expenditure  of 
power.  This  is  very  different  from  our  meafure  57600. 

But  this  is  not  an  accurate  and  complete  account  And  found 
the  man’s  aflieri.  on  the  weight,  and  of  the  whole  effeft  to^e  inac- 
produced.  To  be  convinced  of  this,  fuppofe  that  a  curate, 
man  A  lias  been  thus  employed,  while  another  B,  walk¬ 
ing  along  fide  of  him  at  the  fame  rate,  fuddenly  takes 
the  rope  out  of  his  hand,  frees  him  of  the  talk,  and  con. 
tinues  to  raife  the  weight  without  the  fmalleit  change  on 
its  velocity  of  afeent.  What  is  the  aftion  of  B,  and 
whether  is  it  the  fame  with  that  of  A  or  not?  It  is  ac¬ 
knowledged  by  all,  that  the  exertion  of  B  againft  the 
load  is  precifely  equal  to  30  pounds.  If  he  holds  the 
rope  by  a  fpring  fteelyard,  it  will  (land  conllantly  at 
the  mark  30*  B  exerts  the  fame  action  on  the  load  as 

when 
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when  he  limply  fupporls  it  f*o  \\  falling  back  into  the 
pit.  It  was  moving  with  the  velocity  of  three  feet  per 
feeond  when  he  took  hold  of  the  rope,  and^  it  would 
continue  to  move  with  that  velocity  if  any  thing  could 
annihilate  or  counteract  its  gravity.  If  therefore  there 
was  no  a&ion  when  a  peifon  merely  carried  it,  there  is 
none  at  prefent  when  it  is  riling  180  feet  in  a  minute. 
The  man  does  indeed  work  more  than  on  that  occafion, 
but  not  again!!  the  load  :  his  additional  work  is  walk- 
ing,  the  motion  of  his  own  body,  as  a  thing  previoufly 
necelTary  that  he  may  continue  to  fupport  the  load, 
that  he  may  continue  his  mechanical  effort  as  it  follows 
him.  It  appears  to  yield  to  him  :  but  it  is  not  to  his 
efforts  that  it  yields  ;  its  weight  completely  balances 
thofe  efforts,  and  is  balanced  by  them.  It  was  to  a 
greater  effort  of  the  man  A  that  it  yielded.  It  was 
then  lying  on  the  ground.  He  pulled  at  the  cord, 
gradually  perhaps  increafing  his  pull  till  it  was  juff  equal 
to  its  weight.  When  this  obtains,  the  load  no  longer 
preffes  on  the  ground,  but  i3  completely  carried  by  the 
rope.  But  it  does  not  move  by  this  effort  of  30  pounds; 
but  let  him  exert  a  force  of  3  i  pounds,  and  continue 
this  for  three  feconds.  He  will  put  it  in  motion  ;  will 
accelerate  that  motion  ;  and  at  the  end  of  three  fecond3 
the  load  is  Tihng  with  the  velocity  of  three  feet  per  fe¬ 
cond.  The  man  feels  that  this  is  as  much  fpeed  as  he 
can  continue  in  his  walk  ;  he  therefore  fhekens  his 
pull,  reducing  his  adtion  to  30  pounds,  and  with  this 
a&ion  he  walks  on.  All  this  would  be  diftin&ly  per¬ 
ceived  by  means  of  a^fleelyard.  The  rod  would  be 
pulled  out  beyond  30,  till  the  load  acquired  the  uniform 
velocity  intended,  and  after  this  it  would  be  obferved 
to  ffivink  back  to  30. 

More  is  done  therefore  than  appears  by  Mr  Smea- 
ton’s  meafure.  ‘Indeed,  all  that  appears  in  it  is  the  ex¬ 
ertion  neceffary  for  continuing  a  motion  already  produ¬ 
ced,  but  which  would  be  immediately  extinguifhed  by 
a  contrary  power,  which  muff  therefore  be  counteracted. 
This  meafure  will  not  apply  to  numberlefs  cafes  of  the 
employment  of  machines,  where  there  is  no  fuch  oppo- 
fing  power,  and  where,  liotwithffanding,  mechanical 
power  muff  be  expended,  even  according  to  Mr  Smea- 
ton’s  meafurement.  Such  are  corn  mills,  boring  mills, 
and  many  others. 

How  then  comes  it  that  Mr  Smeaton’s  valuable  ex¬ 
periments  concur  fo  exactly  in  (hewing  that  the  fame 
quantity  of  water  defending  from  the  fame  height,  al¬ 
ways  produces  the  fame  effeCl  (as  he  meafured  it),  what¬ 
ever  be  the  velocity?  In  the  iirfl  place,  all  his  experi- 
ments  are  cafes  where  the  power  expended  and  the 
work  performed  are  of  the  fame  kind  :  A  heavy  body 
defcends,  and  by  its  preponderancy  raife3  another  heavy 
body.  But  even  this  would  not  enfure  the  precife  a- 
greement  obferved  in  his  experiments,  if  Mr  Smeaton 
were  not  careful  to  exclude  from  his  calculations  all  that 
motion  where  there  is  any  acceleration,  and  all  the  ex¬ 
penditure  of  water  during  the  acceleration,  and  to  ad¬ 
mit  only  thofe  motions  that  are  fen  fib  ly  uniform.  In 
moderate  velocities,  the  additional  preffure  required  for 
the  firfl  acceleration  is  but  an  infignificant  part  of  the 
whole;  and  to  take  tliefe  accelerated  motions  into  the 
account,  would  have  embarraffed  the  calculations,  and 
perhaps  cobfafed  many  of  the  readers.  Vv  e  fee,  in  the 
fi: fiance  now  given,  that  the  addition  of  one  pound  eon- 
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tinned  for  three  feconds  only,  was  all  that  was  necef¬ 
fary. 

Mr  Smeaton’s  meafurement  is  therefore  abundantly 
cxaCt  for  practice  ;  and  being  accommodated  to  the 
circumftances  mod  likely  to  engage  the.  attention,  is  ve¬ 
ry  proper  for  the  indrii&ion  of  the  numerous  practi¬ 
tioners  in  all  manufacturing  countries  who  are  employed 
for  ordinary  ereCtions  :  but  it  is  improperly  prooefed 
as  an  article  effential  to  a  juft  theory  of  mechanics,  and 
therefore  it  was  proper  to  notice  it  in  this  place.  Befidcs, 
theie  frequently  occur  mod  important  cafes,  in  which 
the  motion  of  a  machine  is,  of  rieceffity,  defultory,  al¬ 
ternately  accelerated,  and  retarded.  We  fhould  not  de¬ 
rive  all  the  advantages  in  our  power  from  the  firft  mo¬ 
ver,  if  we  did  not  attend  particularly,  and  chiefly,  to 
the  accelerating  forces.  And  in  every  cafe,  the  im¬ 
provement,  or  the  proper  employment  of  the  machine, 
is  not  attained,  if  we  are  not  able  to  diferiminate  be¬ 
tween  the  two  parts  of  the  mechanical  exertion  ;  one 
of  them,  by  which  the  motion  is  produced  and  ^accele¬ 
rated  to  a  certain  degree;  and  the  other,  by  which  that 
motion  is  continued.  We  mud  be  able  to  appreciate 
what  part  of  the  effect  belongs  to  each. — But  it  is  now 
time  to  proceed  to  the  important  quedion, 

IVhat  will  be  the  precife  motion  of  a  machine  of  given 
conflrutlion ,  attuated  by  a  power  of  hnown  intenfity  and 
manner  of  abiing ,  and  oppofed  by  a  blown  ref  fiance?  5 

In  the  folution  of  this  quedion,  much  depends  onThingsto 
the  nature  of  both  power  and  refidance.  In  the  ftnti- be  confide* 
cal  confideration/>f  machines,  no  attention  is  paid  to  * 

any  differences.  The  intenfity  of  the  preffures  is  allwork. 
that  it  is  neceffary  to  regard,  in  order  to  date  the  pro¬ 
portion  of  preffure  which  will  be  exerted  in  the  various 
parts  of  the  machine.  The  preffures  at  the  impelled 
and  working  points,  combined  with  the  proportions  of 
the  machine,  neceffarily  determine  all  the  red.  Pref¬ 
fure  being  the  foie  caufeof  all  mechanical  aCtion  among 
bodies,  any  preffure  may  be  fubdituted  for  another  that 
is  equal  to  it ;  and  the  preffure  which  is  mod  familiar,  or 
of  ealieft  confideration,  may  be  ufed  as  the  reprefenta- 
tive  of  all  others.  This  has  occafioned  the  mechanical 
writers  to  make  life  of  the  preffure  of  gravity  as  the 
ftandard  of  companion,  and  to  reprefent  all  powers  and 
refidances  by  weights.  However  proper  this  may  be 
in  their  hands,  it  lias  hurt  the  progrefs  of  the  fcience. 

It  has  rendered  the  ufual  elementary  treatifes  of  mecha¬ 
nics  very  imperfcCt,  by  limiting  the  experiments  and  il- 
luft rations  to  fuch  as  can  be  fo  represented  with  facility. 

This  has  limited  them  to  the  date  of  equilibrium  (in 
which  condition  a  working  machine  is  never  found), 
becaufe  illustrations  by  experiment  out  of  this  date  are 
neither  obvious  nor  eafy.  It  has  alfo  prevented  the. 

Undents  of  mechanics  from  accomplifhing  themfelves 
with  the  mathematical  knowledge  required  for  a  fuc- 
cefsful  profecution  of  the  (turfy.  The  mod  elementary 
geometry  is  fufficient  fo-  a  thorough  undemanding  of 
equilibrium,  or  the  du&riues  of  datics  ;  but  true  me¬ 
chanics,  the  knowledge  of  machines  as  indruments  by 
which  work  is  performed,  requires  more  refined  ma¬ 
thematics,  and  is  imccefiible  without  it. 

Had  no!- New  ton  or  others  improved  mathematics 
by  the  invention  of  the  infinitefimal  analyfts  and  calcu¬ 
lus,  we  mud  have  reded  contented  with  the  difeoveries 
(really  great)  of  Galileo  and  Huyghens.  But  New¬ 
ton, 
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ton,  fud  malhefi  factw  pr*frente>  opened  a  boundlefs 
field  of  inveftigation,  and  has  not  only  given  a  magnifi¬ 
cent  and  brilliant  fpecimen  of  the  difeoveries  to  be  made 
in  it,  blit  has  alfo  traced  out  the  particular  paths  in 
which  we  are  to  find  the  folution  of  all  queftions  of 
pradical  mechanics.  This  he  has  done  by  fhewingan- 
other  fpeeies  of  equilibrium,  indicated,  not  by  the  ceffa- 
tion  of  all  motion,  but  by  the  uniformity  of  motion  ; 
by  the  cefiation  of  all  acceleration  or  retardation.  As 
the  extinction  of  motion  by  the  adion  of  oppofite  for¬ 
ces  is  affumed  by  us  as  the  indication  of  the  perfect 
equality  of  thofe  forces  ;  fo  the  extinction  of  accelera¬ 
tion  fhould  be  received  as  the  indication  of  fomething 
equal  and  oppofite  to  the  force  which  was  known  to 
have  canfed  the  acceleration  ;  and  therefore  as  the  in- 
dication  of  an  equilibrium  between  oppofite  forces,  or 
eife  of  the  cefiation  of  all  force. 

Mechanical  new  view  of  things  was  the  fource  of  all  our 

^uilibrium  dill  inCt  notions  of  mechanical  forces,  and  gave  us  our 
only  unexceptionable  marks  and  meafures  of  them. 
The  39th  proportion  of  the  fird  book  of  Newton’s 
Principles  of  Natural  Philofophy,  and  its  corollaries, 
contain  almod  the  whole  dodrine  of  adive  mechanical 
n?.tuie,  and  are  peculiarly  applicable  to  our  prefent  ptir- 
pofe,  becaui'e  they  enable  us  to  comprthend  in  this  me¬ 
chanical  equilibrium  (fo  difFeient  from  the Jlatical )  every 
circumftance  in  which  thofe  preffures  which  areexeited 
by  natural  powers  differ  from  each  other,  and  vary  in 
their  adion  on  the  impelled  and  working  points  of  a 
machine.  Indeed,  when  we  recoiled  that  the  operations 
of  our  machines  are  the  fame  on  board  a  flip  as  on  fhore, 
and  that  all  our  machines  are  moving  with  the  ground 
on  which  they  Hand,  we  muff  acknowledge,  that  even 
ordinary  ilatics  is  only  an  imperfed.  view’  of  an  equili¬ 
brium  among  things  which  are  in  motion  ;  and  this 
fhould  have  taught  11s  that,  even  in  thofe  cafes  where 
nothing  like  equilibrium  appears,  an  equilibrium  may 
g  (fill  be  ufefully  traced. 

Minftions  ^ie  Hatical  confideration  of  machines,  the  quantity 
be  of  prefiure  is  all  that  we  need  attend  to.  But  in  the 
r?.de  in  the  mechanical  difcufTion  of  their  operations ,  we  mud  attend 
’le  powers  t0  l*ie'r  diftin&ions  in  kind:  and  it  will  by  no  means 
pplied  to  be  fufiicient  to  represent  them  all  by  weights  ;  for  their 
'orking  diftindion  in  kind  is  accompanied  by  great  differences 
lachinc*.  jn  their  manner  of  ading  on  the  machine.  Some  natu¬ 
ral  powers,  in  order  to  continue  their  adion  on  the  im¬ 
pelled  point  of  the  machine,  mud  at  the  fame  time  put 
into  motion  a  quantity  of  matter  external  to  the  ma¬ 
chine,  in  which  thefe  powers  re  fide  ;  and  this  mud  be 
made  to  follow  the  impelled  point  in  its  motion,  and 
not  only  follow,  but  continue  to  prefs  it  forward  ;  or, 
this  matter,  thus  continually  put  into  motion,  mud  he 
fucceflively  applied  to  different  points  of  the  machine, 
which  become  impelled  points  in  their  turn.  This  is 
the  cafe  with  a  weight,  with  the  adion  of  a  fpring,  the 
adion  of  animals,  the  adion  of  a  dream  of  water  or 
wind,  and  many  other  powers.  A  part  of  the  natural 
mechanical  powers  mud  therefore  be  employed  in  pro¬ 
ducing  this  external  motion.  This  fsfometimes  a  very 
confiderable  part  of  the  whole  natural  power.  In  fome 
cafes  it  is  the  whole  of  it.  This  obtains  in  the  adion 
of  a  defeending  weight,  lying  on  the  end  of  a  lever  and 
prefiing  it  down,  or  hanging  by  a  chord  attached  to  the 
machine. 
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There  is  alfo  an  important  didindion  in  the  manner 
in  which  this  external  motion  is  kept  up.  In  a  weight 
employed  as  the  moving  power,  the  adualing  prefiure 
feems  to  refide  in  the  matter  itfelf ;  and  all  that  is  ne- 
ceffary  for  continuing  this  preffure  is  merely  to  continue 
the  connedion  of  it  with  the  mach  ne.  But  in  the  ac¬ 
tion  of  animals  it  may  be  very  different :  A  man  pufh- 
ing  at  a  capdan  bar,  mud  firit  of  all  walk  as  fad  as  the 
bar  moves  round,  and  this  requires  the  expenditure  of 
his  mufcular  force.  But  this  alone  will  not  render  his 
adion  an  effedive  power  :  He  mud  alfo  prefs  forward 
the  capdan  bar  with  as  much  force  as  he  has  remaining 
over  and  above  what  lie  expends  in  walking  at  that  rate. 
I  he  proportion  of  thefe  two  expenditures  may  be  very 
different  in  different  circumflances  ;  and  in  the  jud’cioua 
ftlcdion  of  fuch  circumflances  as  make  the  fird  of  thefe 
as  inconfiderable  as  pofiible,  lies  much  of  the  (kill  and 
fagacity  of  the  engineer.  In  the  common  operation  of 
thra filing  corn,  much  more  than  half  of  the  man’s 
power  is  expended  in  giving  tie  nectfiary  motion  to  his 
own  body,  and  only  the  remainder  is  employed  in  ur¬ 
ging  forward  the  fwiple  with  a  momentum  fuificient  for 
lhaking  off  the  ripe  grains  f*om  the  flalk.  We  li?.d 
fuffic*ent  proof  of  this,  by  taking  ofF  the  fwiple  of  the 
flail,  and  putting  the  fame  weight  of  lead  on  the  end  of 
the  fiafF,  and  then  caniing  the  hind  to  perform  the  ufual 
motions  of  thrashing  with  all  the  rapidity  that  lie  could 
continue  during  the  ordinary  hours  of  work.  We  ne¬ 
ver  could  find  a  man  who  could  make  three  motions  in 
the  fame  time  that  he  could  make  two  in  the  ufual 
manner,  fo  as  to  continue  this  for  half  an  hour.  Hence 
we  mud  conclude,  that  half  (fome  will  fay  two-thirds) 
of  a  thra  filer’s  power  is  expended  in  merely  moving  his 
own  body.  Such  modes  of  animal  adion  will  therefore 
be  avoided  by  a  judicious  engineer  ;  but  to  be  avoided, 
their  inconvenience  mud  be  underdood.  More  of  this 
will  occur  hereafter. —  In  other  cafes,  we  are  almoft 
(never  wholly)  free  from  this  unprofitable  expenditure 
of  power.  Thus,  in  the  fleam  engine,  the  operation 
requires  that  the  external  air  follow  the  pffion  down 
the  cylinder,  in  order  to  continue  its  prefiure.  But 
the  force  neceffary  for  fending  in  this  rare  fluid  into  the 
cylinder  with  the  neceffary  velocity,  is  fuch  an  infignifi- 
caut  part  of  the  whole  force  which  is  at  our  command, 
that  it  would  be  ridiculous  affedation  in  any  engineer 
to  take  it  into  account  \  and  this  13  one  great  ground 
of  preference  to  this  natmal  power.  The  fame  tliinm 
may  be  faid  of  the  adion  of  a  ftrong  and  light  fpring, 
which  is  therefore  another  very  eligible  fird  mover  for 
machinery.  The  ancient  artillerifts  had  difeovered  this, 
and  employed  it  in  their  warlike  engine*. 

We  mud  alio  attend  to  the  nature  of  the  refiflance 
which  the  work  to  be  performed  oppofes  to  the  motion 
of  our  machine.  Sometimes  the  work  oppofes,  not  a 
fimple  obdrudion,  but  a  real  refiflance  or  readion, 
which,  if  applied  alone  to  the  machine,  would  caufe  it 
to  move  the  contrary  way.  This  always  obtains  in 
cafes  where  a  heavy  body  is  to  be  raifed,  where  a  fpring 
is  to  be  comprefiVd,  and  in  fome  other  cafes.  Very  often", 
however,  there  is  no  fuch  contrary  adio^.  A  flour 
mill,  a  faw  mill,  a  boring  mill,  and  many  fuch  engines, 
exhibit  no  readion  of  this  kind.  But  although  luch 
machines,  when  at  red  or  not  impelled  by  the  firit  mo¬ 
ver,  fudain  no  prefTurc  in  the  oppofite  diredion,  yet 
M  %  they 
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they  will  not  acquire  any  motion  whatever,  unlefs  they 
be  impelled  by  a  power  of  a  certain  determinate  inten- 
fity.  Thus  in  a  faw  mill,  a  certain  force  muft  be  im_ 
prefled  on  the  teeth  of  the  faw,  that  the  cohefion  of 
the  fibres  of  the  timber  may  be  overcome.  This  re¬ 
quires  that  a  certain  force,  determined  by  the  propor¬ 
tions  of  the  machine,  be  imprefTed  on  the  impelled 
point.  If  this,  and  no  more,  be  applied  there,  a  force 
will  be  excited  at  the  teeth  of  the  faw,  which  will  ba¬ 
lance  the  cohefion  of  the  wood,  but  will  not  overcome  it. 
The  machine  will  continue  at  reft,  and  no  work  will  be 
performed.  Any  addition  of  force  at  the  impelled  point, 
will  occafion  an  addition  to  the  force  excited  in  the 
teeth  of  the  faw.  The  cohefion  will  be  overcome,  the 
machine  will  move,  and  work  will  be  performed.  It  is 
only  this  addition  to  the  impelling  power  that  gives  mo¬ 
tion  to  the  machine;  the  reft  being  expended  merely  in 
balancing  the  cohefion  of  the  woody  fibres.  While 
therefore  the  machine  is  in  motion,  performing  work, 
we  muft  coniider  it  as  aftuated  by  a  force  imprefTed  on 
the  impelled  point  by  the  natural  power,  and  by  ano¬ 
ther  adding  at  the  working  point,  furnilhed  by  or  de¬ 
rived  from  the  rdiftance  of  the  work. 

Again:  It  not  unfrequently  happens,,  that  there  is 
not  even  any  fiich  refiftance  or  obftru&ion  excited  at 
the  working  point  of  the  machine  ;  the  whole  refift¬ 
ance  (if  we  can  with  propriety  give  it  that  name)  arifes 
from  the  neceflity  of  giving  motion  to  a  quantity,  of 
inert  and  inactive  matter.  This  happens  in  urging 
round  a  heavy  fly,  as  in  the  coining  prefs,  in  the  punch¬ 
ing  engine,  in  drawing  a  body  along  a  horizontal  plane 
without  fridfion,  and  a  few  fimilar  cafes.  Here  the 
fmalleft  force  whatever,  applied  at  the  impelled  point, 
will  begin  motion  in  the  machine  ;  and  the  whole  force 
fo  applied  is  confumed  in  this  fervice.  Such  cafes  are 
rare,  as  the  ultimate  performance  of  a  machine  ;  but 
occafionally,  and  for  a  farther  purpofe,  they  frequently 
occur  \  and  it  is  neceflary  to  coniider  them,  becaufe 
there  are  many  of  the  moft  important  applications  of 
machinery  where  a  very  confiderable  part  oi  the  force  is 
expended  in  this  part  of  the  general  tafk. . 

Such  are  the  chief  circnmftances  of  diftin&ion  among 
the  mechanical  powers  of  nature  which  muft  be  attend¬ 
ed  to,  in  order  to  know  the  motion  and  performance  of 
a  machine.  Thefe  never  occur  in  the  ftatical  confidera- 
tion  of  the  machine,  but  here  they  are  of  chief  im- 
-  portance. 

The  mertia  But  farther:  The  a&ion  of  the  moving  power  is 
of  thema-  transferred  to  the  working  point  through  the  parts  of 
chire  irfelf  a  machine,  which  are  material,  inert,  and  heavy.  Or, 
limit  alfo  to  jkfcribc  ;t  more  accurately,  before  the  neceffary  force 
deice!  can  be  excited  at  the  working  point  of  the  machine,  the 
various  connecting  forces  muft  be  exerted  in  the  diffe¬ 
rent  parts  of  the  machine;  and  in  order  that  the  work* 
ing  point  may  follow  out  the  impreflion  already  made, 
all  the  connecting  parts  or  limbs  of  the  machine  muft 
be  moved,  in  different  directions,  and  with  different  ve¬ 
locities.  Force  is  neceflary  for  thus  changing  the  ftate 
of  all  this  matter,  and  frequently  a  very  confiderable 
force.  Time  muft  2lfo  elapie  before  all  this  can  be  ac- 
eomplifhcd.  This  often  confumes,  and  really  waftes,  a 
great  part  of  the  impelling  power.  Thus,  in  a  crane 
worked  by  men  walking  in  a  wheel,  it  acquires  motion 
by  flow  degrees  ;  becaufe,  in  order  to  give  fufficient 
room  for  the  action  of  the  number  of  men  or  cattle  that 
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are  neceflary,  a  very  capacious  wheel  muft  be  employed, 
containing  a  great  quantity  of  inert  matter.  All  of 
this  muft  be  put  in  motion  by  a  very  moderate  prepon¬ 
derance  of  the  men.  It  accelerates  {lowly,  and  the  load 
is  raifed.  When  it  has  attained  the  required  height, 
all  this  matter,  now  in  confiderable  motion,  muft  be 
flopped.  This  cannot  be  done  in  an  infbuit  with  a 
jolt,  which  would  be  very  inconvenient,  and  even  hurt¬ 
ful  ;  it  is  therefore  brought  to  reft  gradually.  This 
alfo  confumes  time  ;  nay,  the  wheel  muft  get  a  motion 
in  the  contrary  direction,  that  the  load  may  be  lowered 
into  the  cart  or  lighter.  This  can  only  he  accomplifti- 
ed  by  degrees.  Then  the  tackle  muft  be  lowered  down 
again  for  another  load,  wdiieh  alfo  muft  be  done  gra¬ 
dually.  All  this  waftes  a  great  deal  both  of  time  and 
of  force,  and  renders  a  walking  wdieel  a  very  improper 
form  for  the  firft  mover  of  a  crane,  or  any  machine 
whole  ufe  requires  fuch  frequent  changes  of  motion. 

The  fame  thing  obtains,  although  in  a  lower  degree,  in 
the  fleam  engine,  where  the  great  beam  and  pump  rod?, 
fometimes  weighing  very  many  tons,  muft  be  made  to 
acquire  a  very  brilk  motion  in  opposite  directions  twice 
in  every  working  flroke.  It  obtains,  in  a  greater  or 
a  lefs  degree,  in  all  engines  w’hich  have  a  reciprocating; 
motion  in  any  of  their  parts.  Pump  mills  are  of  nectf- 
fity  fubjected  to  this  inconvenience.  In  the  famous  en¬ 
gine  at  Marly,  about  4  9  of  the  whole  moving  power  ol 
fome  of  the  water  wheels  is  employed  in  giving  a  reci¬ 
procating  motion  to  a  fet  of  rods  and  chains,  which 
extend  from  the  wdieels  to  a  ciftern  about  three-fourths 
of  a  mile  diftant,  where  they  w'ork  a  fet  of  pumps. 

This  engine  is,  by  fuch  injudicious  conftruction,  a  mo¬ 
nument  of  magnificence,  and  the  ftruggle  of  ignorance 
with  the  unchangeable  law's  of  Nature.  In  machines, 
all  the  parts  of  which  continue  the  direction  of  their 
motions  unchanged,  the  inertia  of  a  great  mafs  of  mat¬ 
ter  does  no  harm  ;  but,  on  the  contrary,  contributes  to 
the  fteadinefs  of  the  motion,  in  fpite  of  fmall  inequali¬ 
ties  of  pow’er  or  refiftance,  or  unavoidable  irregularities 
of  force  in  the  interior  parts.  But  in  all  reciprocations, 
it  is  highly  prejudicial  to  the  performance  ;  and  there¬ 
fore  con  ft  ructions  which  admit  fuch  reciprocation  with¬ 
out  neceflity,  are  avoided  by  all  intelligent  engineers. 

The  mere  copying  artift,  indeed,  who  derives  all  his 
knowledge  from  the  common  treatifes  of  mechanics, 
wall  never  fufpect  fuch  imperfections,  becaufe  they  do 
not  occur  in  the  ftatical  confideration  of  machines.  I0 

Laftly,  no  machine  can  move  without  a  mutual  rub-  And  its 
bing  of  its  parts,  at  all  points  of  communication  ;  fuch  fa#1011* 
as  the  teeth  of  wheelwork,  the  wipers  and  lifts,  and  the 
gudgeons  of  its  different  axes.  In  many  machines,  the 
ultimate  in fit  performed  by  the  working  point,  is  either 
friction,  or  very  much  refembles  it.  This  is  the  cafe 
in  poll  filing  mills,  grinding  mills,  nay  in  boring  mills, 
faw  mills,  and  others.  A  knowledge  of  friction,  in  all 
its  varieties,  feems  therefore  abfolutely  neceflary,  even 
for  a  moderate  acquaintance  with  the  principles  of  ma¬ 
chinery.  This  is  a  very  abftrufe  fubject ;  and  although 
a  good  deal  of  attention  has  been  paid  to  it  by  fome 
ingenious  men,  we  do  not  think  that  a  great  deal  has 
been  added  to  our  knowledge  of  it  ;  nor  do  the  experi¬ 
ments  which  have  been  made  feem  to  us  well  calculated 
to  lead  us  to  a  diftindt  knowledge  of  its  nature  and  mo¬ 
difications.  It  has  been  confidered  chiefly  with  a  view 
to  diminifh  it  as  much  as  poflible  in  the  communicating 

parts 
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parts  of  machinery,  and  to  obtain  fome  general  rules 
for  afeertaining  the  quantity  of  what  unavoidably  re¬ 
mains.  Mr  Amontons,  of  the  Royal  Academy  of 
Sciences  at  Paris,  gave  us,  about  the  beginning  of  this 
century,  the  chief  information  that  we  have  on  the  fub- 
je&.  ]  le  difeovered,  that  the  obdrudlion  which  it  gave 
to  motion  was  very  nearly  proportional  to  the  force  by 
which  the  rubbing  furfaces  are  preffed  together.  Thus 
he  found,  that  a  fmooth  oaken  board,  laid  on  another 
fmooth  board  of  the  fame  wood,  requires  a  force  nearly 
equal  to  one  third  of  what  preffes  the  furfaces  toge¬ 
ther.  Different  fubftances  required  different  propor- 
u  tions. 

Meafureof  He  alfo  found,  that  neither  the  extent  of  the  rub- 
itby  A-  :fo{ng  furfaces,  nor  the  velocity  of  tire  motion,  made  any 
tnontons.  conjj^rable  variation  on  the  obdrudlion  to  motion. 

Thefe  were  curious  and  unexpcdled  refults.  Snbfe- 
quent  obfervations  have  made  feveral  corredlions  necef- 
fary  in  all  thefe  propofrtions.  This  fubjcdl  will  be 
more  particularly  conhdercd  in  another  places  bnt  frnce 
the  deviations  from  Mr  Amontons’s  rule  are  not  very 
confrderable,  at  lead  in  the  cafes  which  occur  in  this 
general  confidcration  of  machines,  we  fhall  make  ufe  of 
it  in  the  mean  time.  It  gives  us  a  very  eafy  method 
of  eftimating  the  effedl  of  fridlion  on  machines.  It  is  a 
certain  proportion  of  the  mutual  preffure  of  the  rubbing 
furfaces,  and  therefore  mud  vary  in  the  fame  propor¬ 
tion  with  this  preffure.  Now,  we  learn  from  the  prin- 
'  ciples  of  flatics,  that  whatever  prelfures  are  exerted  on 
the  impelled  and  working  point  of  the  machine,  all  the 
preffures  on  its  different  parts  have  the  fame  conflant 
proportion  to  thefe,  and  vary  as  thefe  vary  ;  Therefore 
the  whole  fridlion  of  the  machine  varies  in  the  fame  pro¬ 
portion.  But  farther,  fince  it  is  found  that  the  fric¬ 
tion  docs  not  fenfibly  change  with  the  velocity,  the 
force  which  is  jufi  fufficient  to  overcome  the  fridlion, 
and  put  the  loaded  machine  in  motion,  mud  be  very 
nearly  the  fame  with  the  force  expended  in  overcoming 
the  friction  while  the  machine  is  moving  with  any  velo¬ 
city  whatever,  “and  performing  work.  Therefore  if  we 
dedudl  from  the  force  which  jud  puts  the  loaded  ma¬ 
chine  in  motion  that  part  of  it  which  balances  the  le- 
adlion  of  the  impelled  point  occafioned  by  the  refidance 
of  the  work,  or  which  balances  the  refidance  of  the 
work,  the  remainder  is  the  part  of  the  impelling  power 
which  is  employed  in  overcoming  the  fridlion.  If  in¬ 
deed  the  a&nal  lefiding  preffure  of  the  work  varies 
with  the  velocity  of -the  working  point,  all  the  pref¬ 
igures,  and  all  the  fridlions  in  the  different  communica¬ 
ting  parts  of  the  machine,  vary  in  the  fame  proportion. 
But  the  law  of  this  variation  of  working  refidance  be¬ 
ing  known,  the  fridlfon  is  again  afeertained. 

We  can  now  Hate  the  dynamical  equilibrium  of  for¬ 
ces  in  the  working  machine  in  two  ways.  We  may 
either  confider  the  cflicient  impelling  power  as  dimi- 
nifhed  by  all  that  portion  which  is  expended  in  over¬ 
coming  the  fridlion,  and  which  only  prepares  the  ma¬ 
chine  for  performing  work,  or  we  may  confider  the  im¬ 
pelling  power  as  entire,  and  the  work  as  increafed  by 
the  friclion  of  the  machine  ;  that  is,  we  may  fuppofe 
the  machine  without  fridlion,  and  that  it  is  loaded  with 
a  quantity  of  additional  refinance  acting  at  the  work¬ 
ing  point,  Either  of  thefe  methods  will  give  the  fame 
nfult,  and  each  lias  its  advantages.  We  took  the  lad 
method  in  the  flight  view  which  we  took  of  this  fnbjedt 
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in  the  1'ncycl.  art.  Rotation,  n°  64.  and  (ball  there* 
fore  ufe  it  here. 

Suppofing  now  this  previous  knowledge  of  all  thefe 
variable  eircumftarces  which  affedl  the  motion  of  ma¬ 
chines  of  the  rotative  kind,  fo  that,  for  any  momentary 
pofltion  of  it  while  performing  work,  we  know  what 
are  the  precife  preffures  ailing  at  the  impelled  and 
working  points,  and  the  condruflion  of  the  machine, 
on  which  depend  the  friilion,  and  the  momentum  of 
its  inertia  (expreffed  in  the  a? tide  Rotation  by 

>■>  ;  wc  are  now  in  a  condition  to  determine  its  mo¬ 
tion,  or  at  lead  its  momentary  acceleration,  competent 
to  that  pofltion.  Therefore, 

Let  there  be  a  rotative  machine,  fo  condru&cd,  that  Comjofi- 
while  it  is  performing  work,  the  velocity  of  its  impelled  *°n  of  the 
point  is  to  that  of  its  working  point  as  m  to  n.  It  j8IormuIa. 
eafy  to  demondrate,  from  the  common  principles  oft^^r^er1”® 
flatics,  that  if  a  fimple  wheel  and  axle  be  fubdituted formame 
for  it,  having  the  radius  of  the  wheel  to  that  of  the  r,f  * 
axle  in  the  fame  proportion  of  m  to  //,  and  having  the 
fame  momentum  of  fridlion  and  inertia,  and  aCluated 
by  the  fame  preffuies  at  the  impelled  and  working 
points,  then  the  velocities  of  thefe  points  will  be  pre* 
cilely  the  fame  as  in  the  given  machine. 

Let  p  reprefent  the  intenfity  (which  may  be  meafured 
by  pounds  weight)  of  the  prefTure  exerted  in  the  mo¬ 
ment  at  the  impelled  point  ;  and  r  exprefs  the  preffure 
exerted  at  the  working  point  by  the  refidance  opoofed 
by  the  work  that  is  then  performing.  This  may  arife 
from  the  weight  of  a  body  to  be  raifed,  from  the  cohc- 
fion  of  timber  to  be  fawed,  &c.  Any  of  thefe  refin¬ 
ances  may  alfo  be  meafured  by  pounds  weight  ;  becaufe 
we  know,  that  a  certain  number  of  pounds  hung  on  the 
favv  of  a  faw  mill,  will  jud  overcome  this  cohdion,  or 
overcome  it  with  any  degree  of  fuperiority.  Therefore 
the  impelling  power  p ,  and  the  refidance  r,  however 
differing  in  kind,  may  be  compared  as  mere  preffures. 

Let  x  reprefent  the  quantity  of  inert  matter  which 
mud  be  urged  by  the  impelling  power p ,  with  the  fame 
velocity  as  the  impelled  point,  in  order  that  this  pref* 
hire  p  may  really  continue  to  be  exerted  on  that  point. 

Thus,  if  the  impelling  power  is  a  quantity  of  water  in 
the  bucket  of  an  overfhot  wheel,  adding  by  its  weight, 
this  weight  cannot  impel  the  wheel  except  by  impelling 
the  water.  In  this  way,  a:  may  be  coniidered  as  repre¬ 
fen  ting  the  inertia  of  the  impelling  power,  while  p  re- 
prefents  its  preffure  on  the  machine.  In  like  manner, 
let  y  reprefent  the  quantity  of  external  inert  matter 
which  is  really  moved  with  the  velocity  of  the  working 
point  in  the  execution  of  the  talk  perfoimed  by  the 
machine. 

Whatever  be  the  momentum  of  the  inertia  of  the 
machine,  we  can  always  afeertain  what  quantity  of  mat¬ 
ter,  attached  to  the  impelled  point,  or  the  working 
point  of  the  wheel  and  axle,  will  require  the  fame  force 
to  give  the  wheel  the  fame  angular  motion  ;  that  is, 
which  fhall  have  the  fame  momentum  of  ineitia.  Let 
the  quantity  <7,  attached  to  the  working  point,  give  this 
momentum  of  inertia  a  n 7. 

LalUy,  fuppofing  that  the  wheel  and  axle  have  no 
fridlion,  It t y'be  fuch  a  refidance,  that  if  applied  to  the 
working  point,  it  fhall  give  the  fame  obd ruction  as  the 
fridtion  of  the  machine,  or  require  the  fame  force  at  the 
impelled  point  to  overcome  it. 

M  2 
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Thefe  things  being  thus  eflablifhed,  the  angular  ve¬ 
locity  of  the  wheel  and  axle,  that  is,  the  number  of 
turns,  or  the  portion  of  a  turn,  which  it  will  make 
in  a  given  time,  will  be  proportional  to  the  fraction 
p  in 


+/*. 


(I.) — See  Rotation,  n°  64,  & c. 


x  m2  +  a  +  y  n 2 

JLncycl, 

Since  the  whole  turns  together,  the  velocities  of  the 
difFertnt  points  are  as  their  dittances  from  the  axis,  and 
may  be  exprefled  by  multiplying  the  common  angular 
velocity  by  thefe  distances.  Therefore  the  above  for- 
muh,  multiplied  by  m  or  «,  will  give  the  velocity  of  the 
impelled  or  of  the  working  point.  Therefore, 
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Velocity  of  Velocity  of  impelled  point 
the.  impel¬ 
led  point. 


_  pm*—r  +/««.  ^  jj  j 
x  m2  -f-  a  4-  y  n2 

15  T7  .  .  r  .  pmn  —  r  +  fn*  / T T T  \ 

Velocity  of  Velocity  of  working  point  =: - - - = —  ( HI.  J 

the  work-  t  x  m  a  -*r y  n* 

ing  point.  In  order  to  obtain  a  clear  conception  of  thefe  velo¬ 
cities,  we  mull  compart  them  with  motions  with  which 
we  are  well  acquainted.  The  propofition  being  ur.iver- 
faily  true,  we  may  take  a  cafe  where  gravity  is  the  foie 
power  and  refinance  ;  where,  for  example,  p  and  r  are 
the  weights  of  the  water  in  the  bucktt  of  a  wheel,  and 
in  the  tub  that  is  raifed  by  it.  In  this  cafe,  p  z=l  x ,  and 
r  ~  y.  We  may  alfo,  for  greater  ftmplicity,  fuppofe 
the  machine  without  inertia  and  fii&ion.  The  velocity 

c  .  p  mx  —  r  m  n 

01  p  is  now  - - - 

16  pm'  +  rn' 

Abfolute  Let  g  be  the  velocity  which  gravity  generates  in  a 
them1116  ^econ<^*  Then  it  will  generate  the  velocity  g  t  in  the 
moment  /.  Let  v  be  the  velocity  generated  during 
this  moment  in  p ,  conne&ed  as  it  is  with  the  wheel  and 
axle,  and  with  r.  This  connexion  produces  a  change 
of  condition  rr  g  t  —  v.  For,  had  it  fallen  freely,  it 
would  have  acquired  the  velocity  g  t ,  whereas  it  only 
acquires  the ’•velocity  v.  In  like  manner,  had  r  fallen 
freely,  it  would  have  acquired  the  velocity  g  t.  Rut, 

inftead  of  this,  it  is  raifed  with  the  velocity  — v.  The 

m 

change  on  it  is  therefore  =  g  t  -f-  PP~v.  Thefe  changes 

m 

of  mechanical  condition  arife  from  their  connexion 
with  the  corporeal  machine  Their  preffures  on  it  bring 
into  attion  its  conne&ing  forces,  and  each  of  the  two 
external  forces  is  in  immediate  equilibrium  with  the 
force  exerted  by  the  other.  The  force  excited  at  the 
impelled  point,  by  r  acting  at  the  working  point,  may 
be  called  the  momentum  or  energy  of  r.  Thefe  ener¬ 
gies  are  precifely  competent  to  the  produ&ion  of  the 
changes  which  they  really  produce,  and  mull  therefore 
be  conceived  as  having  the  fame  propoitions.  They  are 
therefore  equal  and  oppofite,  by  the  general  laws  ob- 
ferved  in  all  actions  of  tangible  matter  ;  that  is,  they 
arc  fuch  as  balance  each  other.  Thus,  and  only  thus, 
the  remaining  motions  are  what  we  obferve  them  to  be. 

That  is,  p  Xg  t  —  v  Xtn  z z  rXgt  +  ~v  x  n 

tn 

n%  . 


•  *  . 

Or  pm  gt  —  p  m  v  ~rn  g  t  4~  r 

-  .  .  111 
Or  p  in2  g  t  —  pm2  v  zz  rmngt  4-  r  w*  v 


Or  pm2  —  r  m  n  X  g  t  rr  p  m2  +  r  nz  X  v 

That  is,  p  m1  +  r  n2  :  p  mz  —  r  in  n  =z  g  t  :  v 
That  is,  the  denominator  of  the  fraction,  exprejjing  the  ve¬ 
locity  of  the  impelled  point ,  is  to  the  numerator  as  the  ve¬ 
locity  which  a  heavy  body  would  acquire  in  the  moment 
t,  h  faHinS  faeely,  ts  to  the  velocity  which  the  impelled 
point  acquires  in  that  moment .  The  fame  thing  is  true  of 
the  velocity  of  the  working  point. 

This  reafoning  fuflers  no  change  from  the  more  com¬ 
plicated  nature  of  the  general  propofition.  Here  the 
impelling  power  is  ftill  p ,  but  the  matter  to  be  accelera¬ 
ted  by  it  at  the  working  point  is  a  +  y,  while  its  re¬ 
action,  diminifhing  the  impelling  power,  is  only  r.  We 
have  only  to  coniider,  in  this  cafe,  the  velocity  with 
which  a  -f- would  fall  freely  when  impelled,  not  by 
a  +  y,  but  only  by  r.  The  refult  would  be  the  fame; 
g  t  would  ftill  be  to  v  as  the  denominator  of  the  lame 
fra&ion  to  its  numerator. 

Thus  have  we  difeovered  the  momentary  acceleration 
of  our  machine.  It  is  evident,  that  if  the  prefltnes  p 
and  r,  and  the  friCtion  and  inertia  ot  the  machine,  and 
the  external  matter,  continue  the  fame,  the  acceleration 
will  continue  the  iame  ;  the  motion  of  rotation  will  be. 
uniformly  accelerated,  and  p  m1  -f-  a  4-  y  ^e  to 

p  in1  —  r  4-  f  mn  as  the  fpace  /,  through  which  a  heavy 
body  would  fall  in  any  given  time  /,  is  to  the  fpace 
tlnough  which  the  impelled  point  will  really  have  mo¬ 
ved  in  the  fame  time.  In  like  manner,  the  fpace 
through  which  the  working  point  moves  in  the  iame 

.  '  .  pmn  —  r  -4-  f  n2 
time  is  =:J - — /. 

p  ni1  4*  a  4"  y  nx 

Thus  are  the  motions  of  the  working  machine  deter¬ 
mined.  We  may  illuftrate  it  by  a  very  firnple  example. 

Suppofe  a  weight  /  of  hve  pounds,  defeending  from  a. 
pulley,  and  dragging  up  another  weight  r  of  three 
pounds  011  the  other  fide,  m  and  n  are  equal,  and 

p  —  r 

The  formula  becomes  — : — ’  st 

21  .  P  +  r 

s,  or  — ,  —  j.  Therefore,  in  a  fecond,  the 

5  +  3  .  *  4 

weight  p  will  defeend  ^th  of  16  feet,  or  4  feet  ;  and 
will  acquire  the  velocity  of  8  feet  per  fecond. 

Having  obtained  a  knowledge  of  the  velocity  of  eve-  Perform- 
ry  point  of  the  machine,  we  can  eaftly  afceitain  its  per-  ance  of  the 
formaiice.  This  depends  on  a  combination  of  the  qnan*  mac  me* 
tity  of  rcfiftance  that  is  overcome  at  the  woiking  point, 
and  the  velocity  with  which  it  is  overcome.  Thus,  in 
raifing  water,  it  depends  011  the  quantity  (proportional 
to  the  weight)  of  water  in  the  bucktt  or  pump,  and  the 
velocity  with  which  it  is  lifted  up.  This  wull  be  had 
by  multiplying  the  third  formula  by  r,  or  by  r  g  ty  or 
by  r  s.  Therefore  we  obtain  this  exprefiion, 
pmrti  —  r  +  f  r  n 


each  may  be  called 

nr  , 


Work  done  = 


■g*-  (IV.). 


p  mx  4"  a  n% 

Such  is  the  general  exprefiion  of  the  momentary  per¬ 
formance  of  the  machine,  including  every  circumftance 
which  can  affedt  it.  But  a  variation  of  thofe  circum- 
ftances  produces  great  changes  in  the  refults.  Thefe 
muft  be  diftin6lly  noticed. 

Cor .  1.  If  p  in  r  n  be  equal  to  r  -f-/ r  n2y  there  will 
be  no  work  done,  becaufe  the  numerator  of  the  fra&ionr 
is  annihilated.  There  is  then  no  unbalanced  force,  and 

the 
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the  natural  power  is  only  able  to  balance  the  preffure 
propagated  from  the  working  point  to  the  impelled 
point. 

2.  In  like  manner,  if  n  =:  0,  no  work  is  done  altho’ 
the  machine  turns  round.  The  working1  point  has  no 
motion.  For  the  fame  reafon,  if  m  be  infinitely  great, 
although  there  is  a  great  prevalence  of  impelling  mo- 
mentum,  there  will  not  be  any  fenlible  performance  du¬ 
ring  a  finite  time.  For  the  velocity  which  p  can  im- 
prefs  is  a  finite  quantity,  and'  the  impelled  point  cannot 
move  fader  than  x  would  be  moved  by  it  if  detached 
from  the  machine.  Now  when  the  infinitely  remote 
impelled  point  is  moved  through  any  finite  fpace,  the 
motion  of  the  working  point  muft  be  infinitely  lefs,  or 
nothing,  and  no  work  will  be  done. 

Remark .  We  fee  that  there  are  two  values  of  n ,  viz. 
p 

v,  and  m  X  — ,  which  give  no  performance.  But  in 

all  other  proportions  of  m  and  ti  fome  work  is  done. 
Therefoie,  as  we  gradually  vary  the  proportion  of  m  to 
n>  we  obtain  a  feries  of  values  expreffing  the  perform¬ 
ance,  which  mult  gradually  increafe  from  nothing,  and 
then  decreafe  to  nothing.  There  muft  therefore  be  fome 
proportion  of  m  to  n,  depending  on  the  proportion  of 
/  to  r  +  and  of  x  to  a  -f. yy  which  will  give  the 
grtatefl  poffible  value  of  the  performance.  And,  on 
the  other  hand,  if  the  proportion  of  m  to  n  be  already 
determined  by  the  conftru&ion  of  the  machine  already 
erected,  there  muft  be  fome  proportion  of  p  to  r~+f, 
and  of  x  to  a  +  y,  by  which  the  greateft  performance 
cf  the  machine  may  be  enfured.  It  is  evident,  that  the 
determination  of  thefe  two  proportions  is  of  the  utmoft  • 
importance  to  the  improvement  of  machines.  The  well 
informed  reader  will  pardon  us  for  endeavouring  to 
make  this  appear  more  forcibly  to  thofe  who  are  lefs  in- 
ftru&ed,  by  means  of  fome  very  fimple  examples  of  the 
firfl  principle. 

Suppofe  that  we  have  a  dream  of  water  affording 
three  tons  per  minute,  and  that  we  want  to  drain  a 
pit  which  receives  one  ton  per  minute,  and  that  this 
is  to  be  done  by  a  wheel  and  axle  >  We  wifh  to  know 
the  bed  proportion  of  their  diameters  m  and  n .  Let 
w  be  taken  =z  6  ;  and  fuppofe, 
j.  That  n  zz  5. 

The  __65  _ 


n 
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It  mud  therefore  be  allowed  to  be  one  of  the  mod 
important  problems  in  pra&ical  mechanics  to  determine 
that  condru&ion  by  which  a  given  power  (hall  over¬ 
come  a  given  redflance  with  the  greatcfl  advantage,  and 
the  proportion  of  work  which  diould  be  given  to  a  ma¬ 
chine  already  con  drilled  fo  as  to  gain  a  hmilar  end.  l8 

I.  The  general  determination  of  the  fird  quedion  has  Proportion 
but  little  difficulty.  We  mud  confider  n  as  the  vari-°f  the  ma- 

_  —  -p  chine  which 

able  magnitude  in  the  formula  ~m  r  U~ — r  n  g*vcs  the 

pm2  +  a +  yn2 

which  exprefles  the  work  done;  and  find  its  value  when"0™* 
the  formula  is  a  maximum.  Taking  this  mttliod,  we 
fhall  find  that  the  formula  IV.  is  a  maximum  when  n  is 

=  (r  +J'Y~+  P*  *  ( a  +y)l  —  *(r+f). 

p(a+y) 

This  expreffion  of  the  performance,  in  its  bed  date, 
appears  pretty  complex  ;  but  it  becomes  much  more 
dmple  in  all  the  particular  applications  of  it,  as  the  cir- 
cumdances  of  the  cafe  occur  in  practice. 

We  have  obtained  a  value  of  n  exprefTed  in  parts  of 
m  If  we  fubditute  this  for  n  in  the  third  formula,  we 
obtain  the  greattd  vdocity  with  which  the  reiiftante  r, 
conne£ed  with  the  inertia  y,  can  be  overcome  Ly  the 
power  p ,  connefted  with  the  inertia  x,  by  the  inter¬ 
vention  of  a  machine,  whofe  in  omentum  of  inertia 

*  r  1 1  f 

and  fri&ion  are  a  n 2  and  f  n.  Thi*3  is  zz  — — 

*a  +  y 

This  expredes  the 

velocity  of  the  working  point  in  feet  per  fecond,  and 
therefore  the  actual  performance  of  the  machine. 

But  the  proper  proportion  of  m  to  «,  afeertained  by 
this  procefs,  vaiies  exceedingly,  according  to  the  nature 
both  of  the  impelling  power,  and  of  die  work  to  be  per¬ 
formed  by  the  machine. 

1.  It  frequently  happens  that  the  work  exerts  no  con¬ 
trary  diain.  on  the  machine,  and  confids  merely  in  im¬ 
pelling  a  body  which  refids  only  by  its  inertia.  This 
is  the  cafe  in  urging  round  a  milldonc  or  a  heavy  dy  ; 
in  urging  a  body  along  a  horizontal  plane,  See.  in  this 
cafe  r  doe3  not  enter  into  the  fonnula,  which  no.v  be¬ 


comes  m  X 


v/-v‘/>  4-  *  (“+  y)\  —  */ 


/  ("  +  y) 


If  the  fiic- 


=0,4887 


pm2+rn2  3.36  +  1.36  133* 

2.  Let  n  be  zz  6-  The  formula  is  zz  0,5. 

3.  Let  n  =  7.  The  formula  is  zz  0,49045.  Hence 

vrt  find,  that  the  performance  is  greater  when  n  is  6, 
than  when  it  is  either  ?  or  7*  p 

As  an  example  of  the  fecond  principle,  fuppofe  the  ncarl7  =  7=^ 

machine  a  iimple  pulley,  and  let  p  be  10. 
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tion  be  infignidcant  we  may  take  n  =z  m  / /  x  (a  ) 

•  _  * 

=  m  ^  J  •  The  velocity  of  the  working  point  is 


In  this  cafe,  it  will  be  found 


1  *  rbe  —  3*  The  formula  is — — ^ 


2.  Let  r  be  zz  4.  The  formula  is  :z: 
24 


x3 

10X  4  —  16 
10  +  4 


3.  Let  r  be  z:  5.  The  formula  is  zz  , 

_  2y  #  10  +  5 

““  1  —  *>6666.  Here  it  appears,  that  more  work  is 

done  when  r  is  4  than  when  it  is  J  or  3. 


2  s/  x  a  -f  y 
that  the  velocity  acquired  at  the  end  of  a  given  time 
will  be  nearly  in  the  proportion  of  the  power  applied  to 
the  machine. 

2.  On  the  other  hand,  and  more  frequently,  the  iner¬ 
tia  of  the  external  matter  which  mud  be  moved  in  per* 
forming  the  work  need  not  be  regarded.  Thus,  in  the 
grinding  of  grain,  fawing  of  timber,  boring  of  cylin¬ 
ders,  See.  the  quantity  of  motion  communicated  to  the 
flour,  to  the  faw  dud,  See.  is  too  infignificant  to  be  ta¬ 
ken  into  the  account.  In  this  cafe,  y  vanifhes  from  the 
formula,  which  becomes  extremely  fimple  when  the  fric¬ 
tion  and  inertia  of  the  machine  are  inconfiderablc.  We 

fhall 
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fball  not  be  far  from  the  truth  if  we  make  m  to  n  as 
£  -  In  this  cafe,  the  velo- 

_ 


2,  r  to  /,  or  «  —  m  X  * 


2  r  +/ 
city  of  the  working  point  b 


4  *(»■+/) +4-77^77 

But  it  is  rare  that  machines  of  this  kind  have  a  fmall 
inertia.  They  are  generally  very  ponderous  and  power¬ 
ful  ;  and  the  force  which  is  nectffary  for  generating 
even  a  very  moderate  motion  in  the  unloaded  machine 
(that  is,  unloaded  with  any  work),  bears  a  great  pro- 
portion  to  the  force  ncceffary  for  overcoming  the  ie- 
fiftance  oppofed  by  the  work.  The  formula  muft  there¬ 
fore  be  ufed  in  all  the  terms,  becaufe  a  is  joined  with  > 

It  would  have  been  fimpler  in  this  particular,  had  a 
been  joined  with  x  in  the  expreffion  of  the  angu  ar  ve 

locity.  .  c 

3,  In  fome  cafes  we  need  not  attend  to  the  inertia  or 

the  power,  as  in  the  fleam  engine.  In  this  cafe,  if  ta¬ 
ken  ftri&ly,  n  appears  to  have  no  value,  becaufe  x  is  a 
fadlor  of  every  term  of  the  numerator.  But  the  for* 
mula  gives  this  general  indication,  that  the  more  insig¬ 
nificant  the  inertia  of  the  moving  power  is  fuppofed, 
the  larger  fhould  fn  be  in  proportion  to  n  ;  provided  al¬ 
ways,  that  the  impelling  power  is  not,  by  its  nature, 
greatly  diminifhed,  by  giving  fo  great  a  velocity  to  the 
impelled  point.  This  circumftance  will  be  particularly 
confidered  afterwards. 

4.  If  the  inertia  of  the  power  and  the  refiftance.be 

proportional  to  their  preflures,  as  when  the  impelling 
power  is  water  lying  in  the  buckets  of  an  overfhot  wheel, 
and  the  work  is  the  raifing  of  water,  minerals,  or  other 
heavy  body,  acting  only  by  its  weight  ;  then  p  and  r 
may  be  fubflitnted  for  a?  and  y,  and  the  formula  expref- 
f:ng  the  value  of  tif  when  the  performance  is  a  maxi¬ 
mum,  becomes _ _ _ _ 

sj  -f  —  pX  r  +f 

71  —  m - - - - - 

p  X  ci  ** 

If,  in  this  cafe,  the  inertia  and  fri&ion  of  the  ma¬ 
chine  may  be  difregarded,  as  may  often  be  done  in  pul¬ 
leys,  we  have  _ 

71  ZZZ  Til  ^  I  1  • 

If  we  make  m  the  unit  of  the  radii,  and  r  the^unit 

of  force,  we  have  _ 

n  zz  p  -J-  1  —  i,  in  parts  of  m  z r  T. 

Or,  making  />=  1,  we  have  n  zz^/ -|-+ 

Thefe  very  fimple  exprefiions  are  of  confiderable  ufc, 
even  in  cafes  where  the  inertia  of  the  machine  is  very 
confiderable,  provided  that  it  have  no  reciprocating  mo¬ 
tions.  A  fimple  wheel  and  axle,  or  a  train  of  good 
wheelwork,  have  very  moderate  fri&ion.  The  general 
refults,  therefore,  which  even  very  unlettered  readers 
can  deduce  from  thefe  fimple  formulae,  will  give  notions 
that  are  ufeful  in  the  cafes  which  they  cannot  fo  tho¬ 
roughly  comprehend.  Some  fervice  of  this  kind  may 
be  derived  from  the  following  little  table  of  the  bell 
proportions  of  m  to  w,  corrcfponding  to  the  proportions 
of  the  power  fnrnifhed  to  the  engineer,  and  the  refifl- 
ance  which  mull  be  overcome  by  it.  The  quantity  r 
if. always  =  io,  and  m  zz  1. 


p 

71 

t 

71 

I 

0,0a88 

IO 

0,4142 

2 

0,0954 

20 

0,7321 

3 

O,  1  402 

3° 

l9 

4 

0,1832 

40 

1,2362 

5 

0,2  246 

5° 

x»4495  * 

6 

0,2649 

60 

1  >64  ?7 

7 

0,3038 

70 

1,8284 

8 

0,3416 

80 

2, 

9 

0,3784- 

9° 

2,1623 

10 

0,4142 

too 

2,3166 

• 

This  muft  fuffice  for  a  very  general  view  of  the  firft 
problem. 
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II.  The  next  queftion  is  not  lefs  momentous,  namely,  pn> 
to  determine  for  a  machine  of  a  given  conftrudlion  that  portion  xrf 
proportion  of  the  refinance  at  the  working  point  to  the^^« 
impelling  power  which  will  enfure  the  greatell  perform¬ 
ance  of  the  machine  ;  that  is,  the  proportion  of  m  to  n 
being  given,  to  find  the  belt  proportion  of  p  to  r. 

This  is  a  much  more  complicated  problem  than. the 
other;  for  here  we  have  to- attend  to  the  variations 
both  of  the  preflures  p  and  r,  -end  alfo  of  the  external 
matters  .v  and  y,  which  are  generally  eonnedled  with 
them.  It  w ill  not  be  fufHcient  therefore  to  treat  the 
queflion  by  the  ufual  fluxionary  procefs  for  determining 
the  maximum,  in  which  r  is  conlidcred  as  the  only  va¬ 
rying  quantity.  We  mild,  in  this  curfory  difeufiion, 
reft  fatisfied  with  a  comprehenffon  of  the  circumllances 
which  mod  generally  prevail  in  practice. 

It  muft  either  happen,  that  when  r  changes,  there  is 
no  change  (that  is,  of  moment)  in  the  mafs  of  external 
matter  which  mull  be  moved  in  performing  the  work, 
or  that  there  is  alfo  a  change  in  this  circumftance.  If 
no  change  happens,  the  denominator  of  the  fourth  for¬ 
mula,  exprefiigg  the  performance,  remains  the  fame  ; 
and  then  the  formula  attains  a  maximum  when  the  nu¬ 
merator  p  r  m  n  —  r  -f-  J  r  ti1  is  a  maximum.  Alfo,  we 
may  include  f  without  complicating  the  procefs,  by 
the  eonlideration,  that  /  is  always  in  nearly  the  fame 
ratio  to  r;  and  therefore  /•  +  /  ma y  be  conlidered  as  a 
certain  multiple  of  r,  fuch  as  br.  We  may  therefore 
omit  /  in  the  fluxionary  equations  for  obtaining  the 
maximum,  and  then,  in  computing  the  performance,  di¬ 
vide  the  whole  by  b .  Thus  if  the  whole  fri&ion  be 

2  ( 

,’5th  of  the  refilling  preffure  r,  we  have  r*+/=  — 1 
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of  and  b  zz  — .  Having  afeertained  the  beft  value 

for  r,  we  put  this  in  its  place  in  the  fourth  formula,  and 

take  —  of  this  for  the  performance.  This  will  never 
2 1 

differ  much  from  the  truth. 

,  P  m  n 

This  procefs  gives  us  p  tn  n  zz  2  n~  r>  and  r - » 

zz  ;  and  if  we  farther  fimplify  the  procefs,  by  ma* 

2  71  1 

king  p  zz  1,  and  m  =  1,  we  have  r  zz  — ;  a  molt  fim¬ 
ple  expreffion,  direfting  ns  to  make  the  rekftance  one 
half  of  what  would  balance  the  impelling  power  by  the 
intervention  of  the  machine. 

This  will  evidently  upply  to  many" very  important 

cafes, 
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cafes,  namely,  to  all  thofe  in  which  the  matter  put  in 
motion  by  the  working  point  is  but  trifling, 

But  it  alfo  happens  in  many  important  cafes,  that  the 
change  is  at  lea  ft  equally  conflderable  in  the  inertia  of 
the  work.  In  this  cafe  it  is  very  difficult  to  obtain  a 
general  lolution.  But  we  can  hardly  imagine  fuch  a 
change,  without  fuppofing  that  the  inertia  of  the  work 
varies  in  the  fame  proportion  as  the  preflure  excited  by 
it  at  the  working  point  of  the  machine  ;  for  lince  r 
continues  the  fame  in  kind,  it  can  rarely  change  but  by 
a  propoitional  change  of  the  matter  with  which  it  is 
connected.  Yetfome  very  important  cafes  occur  where 
this  does  not  happen.  Such  is  a  machine  which  forces 
water  along  a  long  main  pipe.  The  refiftance  to  motion 
and  the  quantity  of  water  do  not  follow  nearly  the  fame 
ratio.  But  in  the  cafes  in  which  this  ratio  is  obferved, 
we  may  reprefent  y  by  any  multiple  b  r  of  r,  which  the 
cafe  in  hand  gives  ns  ;  b  being  a  number,  integer,  or 
fractional.  In  the  farther  treatment  of  this  cafe,  we 
think  it  more  convenient  to  free  r  from  all  other  com¬ 
binations  ;  and  inflead  of  fuppofing  the  force  f  [  which 
we  made  equivalent  with  the  friction  of  the  machine) 
to  be  applied  at  the  working  point,  we  may  apply  it  at 
the  impelled  point,  making  the  effedtive  power  q~p — f 
For  the  fame  reafons,  inflead  of  making  the  momentum 
of  the  machine’s  inertia  =.  an2,  we  may  make  it  aw2, 
and  make  a  +  *  =:  z,  Now,  fuppofing  q,  or  p  —  f, 
—  i,  and  alfo  m  =  i,  our  formula  expreffing  the  per. 


formance  becomes' 


z  b  \ 


This  is  a  maximum  when 


v  z2  4-  z  b  n  —  £ 

r  ss  - - - 

b  n2 

Cor .  i.  If  the  inertia  of  the  work  is  always  equal  to 
its  preflure,  as  when  the  work  confilts  wholly  in  railing  a 
weight,  fuch  as  drawing  water,  &e.  then  b  ==  i ,  and 
the  formula  for  the  maximum  performance  becomes 

z  n  z2  —  z 

r  zz.  - L_ - - 

71' 

2.  If  the  inertia  of  the  impelling  power  is  alfo  the 

fame  with  its  preflure,  and  if  we  may  neglcdl  the  inertia 

and  fri&ion  of  the  machine,  the  formula  becomes 

A/n  -f  r  —  i 
r  =:  - Z. - - 


Example.  Let  the  machine  he  a  common  pulley,  fo 
that  the  radii  m  and  n  are  equal,  and  therefore  n  I. 


Then,  r  zr 


_  V  i  +  i  —  i 


,  =  S/  2  —  I,  =  0,4142, 


&c.  more  than  -fths  of  what  would  balance  it. 

Here  follows  a  feries  of  the  belt  values  of  r,  corre- 
fponding  to  different  values  of  n.  tn  and  p  are  each  “  r . 
1  he  numbers  in  the  laft  column  have  the  fame  proportion 
to  1  which  rlias  to  the  reflflance  which  will  balance/. 


i 

r  =z  !  ,8885 

0,4724  to  1 

1  • 

T 

1,3928 

0,4639 

1 

T 

0,8986 

0,4493 

1 

0,41 42 

0,4142 

2 

0,1830 

0,3660  < 

3 

C,  II  1  I 

°>3333 

4 

0,0772 

0,3088 

From  what  has  now  been  eflablifoed,  we  fee  with  fuf- 
ficient  evidence  the  importance  of  the  higher  mathema¬ 
tics  to  the  fcience  of  mechanics.  If  the  velocities  of 
the  impelled  and  working  points  of  an  engine  are  not 
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properly  adjufled  to  the  pteffures,  the  inertia,  and  the 
friction  of  the  machine,  wc  do  not  derive  all  the  advan¬ 
tages  which  we  might  from  our  fltuation.  Hence  alfo 
we  learn  the  falfity  of  the  maxim  which  has  been  re¬ 
ceived  as  well  founded,  that  the  augmentation  of  in- 
tenfity  of  any  force,  by  applying  it  to  the  long  arm  ofGenerat 
a  lever,  is  always  fully  compenfuted  by  a  lofs  of  time  ;^ut  err°- 
or,  as  it  is  ufually  exprefled,  “  what  wc  gain  by  a  ma-n.eous  ma~ 
chine  in  force  we  lofe  in  time.”  If  the  proportion  of 
m  to  71  is  well  chofen,  we  fhall  find  that  the  work  done, 
when  it  refills  by  its  inertia  only,  inci cafes  nearly  in  the 
proportion  of  the  power  employed  ;  whereas  when  the 
inertia  of  the  work  is  but  a  fmall  part  of  the  refinance, 
it  increafes  nearly  in  the  duplicate  ratio  of  the  power 
employed. 

It  was  remarked,  in  the  fet'ing  out  in  the  prefent 
problem,  that  the  formulae  do  not  immediately  exprefs 
the  velocity  of  any  point  of  the  machine,  hut  its  mo¬ 
mentary  acceleration.  But  this  is  enough  for  our  pur- 
pofe  ;  becaufe,  when  the  momentary  acceleration  is  a 
maximum,  the  velocity  acquired,  and  the  fpace  deferi- 
bed,  in  any  given  time,  is  alfo  a  maximum.  We  alfo 
fhewed  how  the  real  velocities,  and  the  fpaces  deferibed, 
may  be  afeertained  in  known  meafures.  We  may  fay- 
in  general,  that  if  £  rtprefent  the  preflure  of  gravity  on 

any  mafs  of  matter  then  —is  to  — r  as 

rjj  a  Tn2  -|-  a  4-  y  tj1 

1 6  feet  to  the  fpace  described  in  a  ftcond  by  the  work- 
ing  point  in  a  fecond,  or  as  32  feet  per  fecond  is  to  the  • 
velocity  acquired  in  that  time. 

A  remark  now  remains  to  he  made,  which  is  of  the  Caufcs  why 
greateft  confequence,  and  gives  an  unexpc&ed  turn  to  machines 
the  whole  of  the  preceding  do&rines.  It  appears,  fromc!°  llot  con* 
all  that  has  been  faid,  that  the  motion  of  a  machine  derate  *** 
mull  be  uniformly  accelerated,  and  that  any  point  will**  ^  C* 
deferibe  fpaces  proportional  to  the  fquares  of  the  times; 
for  while  the  preffures,  fridtion,  and  momentum  of  iner¬ 
tia  remain  the  fame,  the  momentary  acceleration  mult 
alfo  be  invariable.  But  this  fecins  contrary  to  all  expe¬ 
rience.  Such  machines  as  are  properly  con  drifted,  and 
work  without  jolts,  are  obferved  to  quicken  their  pace 
for  a  few  feconds  after  flarting  ;  but  all  of  them,  in  a 
very  moderate  time,  acquire  a  motion  that  is  fenflbly 
uniform.  Is  our  theory  erroneous,  or  what  are  the  cir- 
cumflancts  which  remain  to  be  confldered,  in  order 
to  make  it  agree  with  obfervation  ?  The  fcience  of 
machines  is  imperfect,  till  we  have  explained  the  cait- 
fes  of  this  deviation  from  the  theory  of  uniform  accele¬ 
ration. 

Thefe  caufes  arc  various. 

1.  In  fome  cafes,  every  increafe  of  velocity  of  ther.  Tnrre.n 
machine  produces  an  increafe  of  fri&ion  hi  all  its  com-  tf  fiieUui 
municating  parts.  By  thefe  means,  the  accelerating 
force,  which  is  p  m  —  r  +fn,  or  p  —  f  m  —  r  n,  is  di- 
'ininilhed,  and  confequently  the  acceleration  is  dimi- 
nilhcd.  But  it  ftldom  happens  that  fri&ion  takes  away 
or  employs  the  whole  accelerating  force.  We  are  net 
yet  well  inflru&ed  in  the  nature  of  frifticn.  Moll  of 
the  kinds  of  fridlion  which  obtain  in  the  communica¬ 
ting  parts  of  machines,  are  fuch  as  do  not  fenflblv  in¬ 
creafe  by  an  increafe  of  velocity  ;  foine  of  them  really 
diminilh.  Yet  even  the  mod  accurately  conflru^ted  ma¬ 
chines,  unloaded  with  work,  attain  a  motion  that  is  fon- 
fibly  uniform.  If  we  take  off  the  pallets  from  a  peu* 

duium 
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*dulum  clock,  and  allow  It  to  run  down  amain,  it  accele¬ 
rates  for  a  while,  but  in  a  very  moderate  time  it  ac¬ 
quires  an  uniform  motion.  So  does  a  common  kitchen 
jack.  Thefe  two  machines  feem  to  bid  the  fame  it  ot 
any  for  an  uniformly  accelerated  motion  ;  for  their  im¬ 
pelling  power  ads  with  the  utmoft  uniformity.  There 
is  fomething  yet  unexplained  in  the  nature  of  fridtion, 
which  takes  away  feme  of  this  acceleration. 

But  the  chief  caufe  of  its  ceffation  in  thefe  two  m- 
ftances,  and  others  of  very  rapid  motion,  is  the  refiftance 
of  the  air.  This  aiifes  from  the  motion  which  is  com¬ 
municated  to  the  air  difplaced  by  the  fwift  moving  parts 
of  the  machine.  At  fir  ft  it  is  very  fmall;  but  it  uicrea- 
fes  nearly  in  the  duplicate  ratio  of  the  velocity  (fee  Rk- 
sistakck  of  Fluids,'  Encycl.)  Thus  r  increafes  conti- 
nually  5  and,  in  a  certain  ftate  of  motion,  r  +fn  be¬ 
comes  equal  to  p  m.  Whenever  this  happens,  the  ac¬ 
celerating  power  is  at  an  end.  The  acceleration  alfo 
ceafes;  and  the  machine  is  in  a  (late  of  dynamical  equi¬ 
librium  ;  not  at  reft,  but  moving  uniformly,  and  per¬ 
forming  work. 

3.  Increafe  Still,  however,  this  is  not  one  of  the  general  caufe* 
of  refiftance  0f  the  uniform  motion  attained  by  working  engines. 
verY  im*  Rarely  is  the  motion  of  their  parts  fo  japid,  as  to  oc- 
cafiou  any  great  reftftance  from  the  air.  But  in  the 
mod  frequent  employments  of  machines,  every  increafe 
of  velocity  is  accompanied  by  an  increafe  of  refiftance 
from  the  wotk  performed.  This  occurs  at  once  to  the 
imagination  ;  and  few  perfons  think  of  inquiring  farther 
for  a  reafon.  But  there  is  perhaps  no  part  of  mecha¬ 
nics  that  is  more  imperfectly  underlined,  even  in  our 
prefent  improved  ftate  of  mechanical  fcience.  In  many 
kinds  of  work,  it  is  very  difficult  to  ftate  what  incieafe 
of  labour  is  required  in  order  to  perform  the  work  with 
twice  or  thrice  the  fpeed.  In  grinding  corn,  for  in- 
ftar.ee,  we  are  almoft  entirely  ignorant  of  this  matter. 
It  is  very  certain,  that  twice  the  force  is  not  neceflary 
for  making  the  mill  grind  twice  as  fa  ft,  nor  even  for 
making  it  grind  twice  as  much  grain  equally  well.  It 
is  not  eafy  to  bring  this  operation  under  mathematical 
treatment ;  but  we  have  confidered  it  with  fome  atten¬ 
tion,  and  we  imagine  that  a  very  great  improvement 
may  Bill  be  made  in  the  conftrudtion  of  grift  mills, 
founded  on  the  law  of  variation  of  the  refiftance  to  the 
operation  of  grinding,  and  a  fcientitic  adjuftment  of  m 
to  riy  in  confluence  of  our  knowledge  of  this  law.  We 
may  make  a  fimilar  obfervation  on  many  other  kinds  of 
work  performed  by  machines.  In  none  of  thofe  works 
where  the  inertia  of  the  work  is  inconfiderable,  are  we 
well  acquainted  with  the  real  mechanical  procefs  in  per¬ 
forming  it.  This  is  the  cafe  in  fawing  mills,  boring 
mills,  rolling  mills,  flitting  mills,  and  many  others,  where 
the  work  confifts  in  overcoming  tile  llrong  cohefion  of 
a  fmall  quantity  of  matter.  In  fawing  timber  (which 
is  the  moft  eaflly  underftood  of  all  thele  operations),  if 
the  faw  move  with  a  double  velocity,  it  is  very  difficult 
to  fay  how  much  the  a&ual  refilling  preffure  on  the 
teeth  of  the  faw  is  increafed.  Twice  the  number  of 
fibres  are  neceffarily  torn  afunder  during  the  fame  time, 
becaufe  the  fame  number  are  torn  by  one  defeent  of  the 
faw,  and  it  makes  that  ftroke  in  half  the  time.  But 
it  is  very  uncertain  whether  the  refiftance  is  double  on 
this  account ;  becaufe  if  each  fibre  be  fuppofed  to  have 
the  fame  tenacity  in  both  cafes,  it  relifts  with  this  tena- 
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city  only  for  half  the  time.  The  parts  of  bodies  reflft 
a  flmilar  change  of  condition  in  different  manners  ;  and 
there  is  another  difference  in  their  refiftance  of  different 
changes  —  the  refiftance  of  red  hot  iron  under  the  roller 
may  vary  at  a  very  different  rate  from  that  of  its  refift¬ 
ance  to  the  cutting  tool.  The  refiftance  of  the  fpindlea 
of  a  cotton  mill,  arifing  partly  from  fridion,  partly  from 
the  inertia  of  the  heaped  bobins,  and  partly  from  the. 
refiftance  of  the  air,  is  ft  ill  more  complicated,  and  it 
may  be  difficult  to  learn  its  law.  The  only  cafe  in 
which  we  can  judge  with  fome  precifion  is,  when  the 
inertia  of  matter,  or  aconftant  preffure  like  that  of  gra¬ 
vity,  con  ft  it  ut  es  the  chief  refiftance.  Thu*  in  a  mill 
employed  to  raife  water  by  a  chain  of  buckets,  the  re¬ 
fiftance  proceeds  from  the  inertia  only  of  the  water. 
The  buckets  are  moving  with  a  certain  velocity,  and 
the  lowell  of  them  takes  hold  of  a  quantity  of  water 
lying  at  reft  in  the  pit,  and  drags  it  into  motion  with 
its  acquired  velocity.  The  force  required  for  genera¬ 
ting  this  motion  on  the  quiei’cent  water  muft  be  double 
or  triple,  when  the  velocity  that  muft  he  given  to  it  is 
fo.  This  abforbs  the  overplus  of  the  impelling  power, 
by  which  that  power  exceeds  what  is  neceffa-y  for  ba¬ 
lancing  the  weight  of  the  water  contained  in  all  the 
afeenaing  buckets.  This  is  a  certain  determinate  quan¬ 
tity  which  does  not  change;  for  in  the  fame  inftantthat 
a  new  bucket  of  water  is  forced  into  motion  below,  and 
its  weight  added  to  that  of  the  afeendmg  buckets,  an 
equal  bucket  is  emptied  of  its  water  at  top.  The 
afeending  buckets  require  only  to  be  balanced,  and 
they  then  continue  to  afeend,  with  any  velocity  already 
acquired.  While  the  machine  moves  flow,  the  motion 
impreffed  on  the  new  bucket  of  water  is  not  fufficient 
to  abforb  all  the  overplus  of  impelling  power.  The 
quantity  not  abforbed  accelerates  the  machine,  and  the 
next  bucket  muft  produce  more  motion  in  the  water 
which  it  takes  up.  This  confumes  more  of  the  over¬ 
plus.  This  goes  on  till  no  overplus  of  power  is  left, 
and  the  machine  accelerates  no  more.  1  he  complete 
performance  of  the  machine  now  is,  that  “  a  certain 
quantity  of  water*  formerly  at  reft,  is  now  moving  with 
a  certain  velocity. ”  Our  engineers  confider  it  different¬ 
ly  ;  “  as  a  certain  weight  of  water  lifted  up.”  But 
while  the  machine  is  thus  moving  uniformly,  it  is  really 
not  doing  fo  much  as  before  ;  that  is,  it  is  not  exerting 
fuch  great  preffures  as  before  the  motion  was  rendered 
uniform  :  for  at  that  time  there  was  a  preffure  at  the 
working  point  equal  to  the  weight  of  all  tlie  water  in 
the  alcending  buckets;  and  alfo  an  overplus  of  preffure, 
by  which  the  whole  was  accelerated.  In  the  ftate  of 
uniform  motion,  the  preffure  is  no  more  than  juft  ba¬ 
lances  the  weight  ol  the  afeending  chain.  We  ffiall 
learn  by  and  bye  how  the  preffures  have  been  diminifti- 
ing,  although  the  mill  has  been  accelerating  ;  a  thing 
that  feems  a  paradox. 

In  this  inftance,  then,  we  fee  clearly,  why  a  machine 
muft  attain  a  uniform  motion.  A  pumping  machine 
gives  us  the  fame  opportunity,  but  in  a  manner  fo  dif¬ 
ferent  as  to  require  explanation.  The  pifton  may  be 
fuppofed  at  the  very  furface  of  the  pit  water,  and  the 
impelling  power  may  be  lefs  than  will  fuppovt  a  column 
in  the  pipe  as  high  as  can  be  raifed  by  the  preffure  of 
the  atmofphere.  Suppofe  the  impelling  power  to  be 
the  water  lying  in  the  buckets  of  an  overftiot  wheel. 

Let 
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Let  this  water  be  laid  Into  the  buckets  by  a  very  fmall 
ffream.  It  will  fill  the  buckets  very  (lowly ;  and  as 
this  gives  them  a  preponderance,  the  mill  lofes  its  ba¬ 
lance,  the  wheel  begins  to  move,  and  the  piiton  to  rife, 
and  the  water  to  follow  it.  The  water  may  be  deli¬ 
vered  on  the  wheel  drop  by  drop  ;  the  piflon  will  rife 
by  infenfible  degrees,  always  handing  (till  again  as  foon 
as  the  atmofpheric  prefTure  on  it  juft  balances  the  wa¬ 
ter  on  the  wheel.  The  water  in  the  rifing  pipe  is  al¬ 
ways  a  balance  to  the  prefTure  of  the  atmofphere  on  the 
ciftern  ;  therefore  the  prefTure  of  the  atmofphere  on  the 
pifton  (which  is  the  r  in  our  formula)  is  equal  to  the 
weight  of  this  water.  Our  pump-makers  therefore 
(calling  themfelves  engineers)  fay,  that  the  weight  of 
water  in  the  pipe  balances  the  water  on  the  wheel.  It 
does  not  balance  it,  nor  is  it  raifed  by  the  wheel,  but 
by  the  atmofphere  ;  but  it  ferves  us  at  prefent  for  a 
meafure  of  the  power  of  the  wheel.  At  laft,  all  the 
buckets  of  the  wheel  are  full,  and  the  water  is  (for  ex¬ 
ample)  25  feet  high  in  the  pipe.  Now  let  the  dream 
of  water  run  its  full  quantity.  It  will  only  run  over 
from  bucket  to  bucket,  and  run  off  at  the  bottom  of  the 
wheel ;  but  the  mill  will  not  move,  and  no  work  will 
be  performed.  (N.  B.  We  are  here  excluding  all  im- 
pulfe  or  ftroke  on  the  buckets,  and  fiippofing  the  wa¬ 
ter  to  aft  only  by  its  weight.)  But  now  let  all  be 
emptied  again,  and  let  the  water  be  delivered  on  the 
wheel  in  its  full  quantity  at  the  firft.  The  wheel  will 
immediately  acquire  a  preponderancy,  which  will  greatly 
exceed  the  firft  fmall  prefTure  of  the  atmofphere  on  the 
pifton.  It  will  therefore  accelerate  the  pifton,  overco¬ 
ming  the  prefTure  of  the  air  with  great  velocity.  The 
pifton  rifes  faft  ;  the  water  follows  it,  by  the  prefTure 
of  the  atmofphere  ;  and  when  it  attains  the  former  ut- 
mofl  height,  it  attains  it  with  a  confidcrable  velocity. 
If  allowed  to  run  off  there,  it  will  continue  to  run  off 
with  that  velocity  ;  becaufe  there  is  the  fame  quantity 
of  water  preffing  round  the  wheel  as  before,  and  there¬ 
fore  enough  to  balance  the  prefTure  of  the  atmofphere 
on  the  pifton.  The  prefTure  of  the  fame  atmofphere  on 
th-  water  in  the  ciftern,  raifed  the  water  in  the  pipe 
with  this  velocity  ;  therefore  it  will  continue  to  do  fo, 
and  the  mill  will  deliver  water  by  the  pump  with  this 
velocity,  although  there  is  no  more  prefTure  adting  on 
it  than  before,  when  the  water  ran  to  wade,  doing  no 
work  whatever. 

This  mode  of  adtion  is  extremely  different  from  the 
former  example.  The  mill  is  not  adting  againft  the 
inertia  y  of  the  water  to  be  moved,  but  againft  thepref- 
fnre  r  of  the  atmofphere  on  the  pifton.  The  prefTure 
of  the  fame  atmofphere  on  the  ciftern  is  employed  againft 
the  inertia  of  the  water  in  the  pipe;  and  the  life  of  the 
mill  is  to  give  occafton ,  by  raifing  the  pifton,  to  the  ex¬ 
ertion  of  this  atmofpherical  prefTure,  which  is  the  real 
raifer  of  the  water.  The  maxim  of  confirmation,  and 
the  proper  adjuftment  of  m  to  n  in  this  cafe,  are  diffe¬ 
rent  from  the  former  ;  and  we  fhould  run  the  rifle  of  ma¬ 
king  an  imperfect  engine  were  we  to  confound  them. 

We  muft  mention  another  cafe  of  a  pumping  mill, 
feemingly  the  fame  with  this,  but  effentially  different. 
Suppofe  the  pipe  of  this  pump  to  reach  30  feet  below 
the  furface  of  the  pit  water,  and  that  the  pifton  is  at 
the  very  bottom  of  it.  Suppofe  alfo,  that  the  wheel 
buckets,  when  filled  with  water,  only  enable  it  to  fup* 
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port  25  feet  of  water  in  the  rifing  pipe.  Let  the  wa¬ 
ter  be  delivered  into  the  wheel  drop  by  drop.  The 
wheel  will  gradually  preponderate  ;  the  pifton  will  gra. 
dually  rife,  lifting  the  water  above  it,  fuftaining  a  pref* 
fare  of  water  which  gradually  increafes.  At  laft,  the 
water  in  the  pump  is  25  feet  higher  than  that  in  the 
ciftern  ;  the  wheel  is  full  and  running  to  wafte  ;  but 
no  work  is  performed.  Let  all  be  emptied,  and  now 
let  the  water  come  to  the  wheel  in  its  full  ftream,  but 
without  impulfe.  The  pifton  will  lift  the  water  brifk- 
ly,  bring  it  to  25  feet  high  with  a  confiderable  velocity, 
and  the  mill  will  now  raife  it  with  this  velocity.  In 
this  example,  the  mill  is  the  immediate  agent  in  raifing 
the  water  ;  but,  in  this  cafe  alfo,  its  ultimate  office  13 
not  overcoming  inertia,  bnt  overcoming  prefTure.  It 
was  the  overplus  of  power  only  that  was  employed  in 
overcoming  inertia,  while  accelerating  the  water  in  the 
rifing  pipe,  in  order  to  give  it  the  neceffary  velocity  for 
a  continued  di fcharge. 

Tliefe  and  fimilar  examples  (hew  the  great  difference  21 , 
between  the  ftatical  and  dynamical  equilibrium  of  ma¬ 
chines,  and  the  neceffity  of  a  fcientific  attention  by  all 
who  wifli  to  improve  pradtical  mechanics.  Without  this, 
and  even  a  pretty  refined  attention,  we  cannot  fee  the 
connedtion  between  a  copious  fupply  of  water  to  the 
bucket  wheel  and  a  plentiful  difeharge  by  the  pump. 

We  believe,  that  the  greateft  part  of  thofe  employed  in 
eredting  machines  conceive  it  as  owing  to  the  greater 
weight  of  water  impelling  the  wheel  with  greater 
force;  but  we  fee  that  there  is  no  difference  in  the  pref- 
fures  on  the  mill  at  reft,  and  the  mill  doing  its  work 
fteadily  and  uniformly,  with  any  velocity,  however  great. 
Without  keeping  the  notions  of  that  part  of  the  im¬ 
pelling  power  which  fupports  diftindt  from  that  of  the 
part  which  accelerates,  we  fhall  never  have  a  clear  con¬ 
ception  of  the  operation  of  machines,  or  of  mechanical 
power  in  general.  We  cannot  derive  all  the  advanta¬ 
ges  of  our  natural  powers,  without  knowing  how  our 
machine  employs  the  prefTure  excited  by  it  at  the  work¬ 
ing  point  ;  that  is,  without  perceiving  in  what  cafes  it 
is  oppofed  to  inertia,  and  in  what  to  the  mechanical 
properties  of  tangible  matter.  This  only  can  inform 
11s  at  what  rate  the  reii fiance  varies  by  a  change  of  ve¬ 
locity;  and  when  it  happens  that  this  augmentation,  ne- 
cefTarily  accompanied  by  an  augmentation  of  all  the 
fridtions,  and  the  refiftance  of  the  air,  is  in  equilibrio 
with  the  whole  of  the  impelling  power,  and  all  accele¬ 
ration  is  at  an  end. 

Laftly,  another  chief  caufe  of  the  finally  uniform 
tion  of  machines  is,  that,  in  rnoft  cafes,  an  increafe  of  caufe  is  a 
velocity  produces  a  real  diminution  of  impelling  power. real  dinii- 
We  hardly  know  any  exception  to  this  befides  the  em-nut,on 
ployment  of  one  defeending  weight  as  a  power  or  firft  Power* 
mover.  Moft  of  the  powers  which  we  employ  refide  in 
bodies  external  to  the  machine ;  and  tliefe  bodies  muft 
be  put  in  motion,  and  continued  in  that  motion,  in  or¬ 
der  to  continue  their  prefTure  on  the  impelled  point. 
Frequently  a  great  part  of  the  power  is  employed  in  gi¬ 
ving  this  neceffary  motion  to  the  external  matter,  and 
the  remainder  only  is  employed  in  prefling  forward  the 
machine.  We  mentioned  a  remarkable  inftance  of  this 
in  the  operation  of  thrafhing.  Now,  the  power  thus 
employed  muft  increafe  in  proportion  to  the  motion  re¬ 
quired;  that  is,  in  proportion  to  the  velocity  of  the  im- 
N  pelled 
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pelled  point ;  what  remains,  urging  forward  the  ma¬ 
chine,  is  therefore  diminifhed.  The  acceleration  is 
therefore  diminifhed,  and  may  ceafe.  A  t  lajl  the  ac¬ 
tual  preffure  is  fo  much  diminifhed,  that  it  is  no  more 
than  what  is  necefTary  for  overcoming  the  increafed  re- 
fiflance  cf  the  work,  the  increafed  fridlion.  The  ma¬ 
chine  therefore  accelerates  no  more,  but  moves  um- 

Thb  caufe  ^  This  caufe  of  the  diminution  of  power  by  an  increafe 
very  gene,  of  velocity,  obtains  in  all  cafes  where  the  ftrengt  o 
«i.  animals,  of  fprings,  the  force  of  fired  gunpowder,  &c. 

is  exerted.  In  fome  cafes,  the  vifible  effed  is  not  very 
confiderable  ;  as  in  the  employment  of  a  ftrong  fpnng, 
the  force  of  gunpowder,  and  a  few  others.  In  the  ac¬ 
tion  of  animats,  this  defalcation  of  pov/er  is  very  great 
when  the  velocity  is  confiderable.  Nay,  even  in  the 
a&ion  of  gravity,  although  it  ads  as  flrongly  on  a  bo¬ 
dy  in  rapid  motion  as  on  one  at  red,  yet  when  gravity 
is  not  the  immediate  agent,  but  ads  by  the  intervention 
of  a  body  in  which  it  refides,  the  neceflity  of  previoufly 
moving  this  body  frequently  diminifhes  the  acceleration 
which  it  would  otherwife  pioduce  Thus,  in  an  over- 
fhot  wheel,  if  the  water  be  delivered  into  the  bucket 
with  a  velocity  (eftimated  in  the  diredion  of  the  part 
of  the  wheel  into  which  it  is  delivered)  lefs  than  that  of 
the  rim  of  the  wheel,  it  muft  retard  the  motion  ;  for  h. 
muft  be  immediately  dragged  into  that  motion  ;  that  is, 
part  of  the  accelerating  overplus,  already  ading  on  the 
wheel,  muft  be  employed  in  accelerating  this  new  buck¬ 
et  of  water,  and  this  muft  leffen  the  general  acceleration 
of  the  machine.  Hence  we  learn,  that  the  water  muft 
be  delivered  on  the  wheel  with  a  velocity  that  is  at  leaft 
not  lefs  than  that  of  the  wheel's  motion. 

It  obtain*  The  cafe  in  which  we  fee  this  diminution  of  power 
in  all  ina-  on  machines  moft  diftindly  is,  when  water  or  wind, 
Chines  ac-  2(rt;nfr  by  impulfe  alone,  is  our  moving  power.  Since 
mated  ly  mutuai  inipulfes  of  bodies  depend  entirely  on  their 
^  *  relative  motions  (fee  Impulsion,  SuppL)*  it/ollows, 

that  when  the  velocity  of  the  impelled  point  is  aug¬ 
mented,  the  impulfion,  or  effective  pieffure,.  mini  be 
diminifhed.  Nay,  this  velocity  may  be  fo  increafed, 
that  there  fhall  be  no  relative  motion,  and  therefore  no 
impulfion.  If  the  floats  of  an  underfhot  wheel  be  mo¬ 
ving  with  the  velocity  of  the  ftream,  they  remain  con¬ 
joined  in  their  progrefs,  but  without  any  mutual  ac¬ 
tion.  Therefore,  when  an  underfhot  wheel  is  fet  into 
a  running  water,  the  firft  impulfions  are  ftrong,  and  ac¬ 
celerate  the  wheel.  This  diminifhes  the  next  impulfion 
and  acceleration  :  but  the  wheel  is  Hill  impelled  and 
accelerated  ;  lefs  and  lefs  in  every  fucceeding  moment, 
as  it  moves  fafter  ;  by  and  bye,  the  acceleration  be¬ 
comes  infenfible,  and  the  wheel  appears  to  attain  a  mo¬ 
tion  which  is  perfedly  uniform.  This  requires  a  very 
long  time,  or  rather  it  is  never  attained,  and  we  only 
cannot  difeern  the  very  fmall  additions  which  are  ftill 
made  to  the  velocity.  All  this  happens  generally  af¬ 
ter  a  very  moderate  time,  by  reafon  of  various  other 
obftrudions. 

Or  by  the  Animal  adion  is  fubjed  to  the  fame  variation.  We 
f  rceoi  ani- know,  that  there  is  a  certain  rate  at  which  a  horfe  can 
mals.  rlln,  exhaufting  or  employing  his  whole  ftrength.  If 
he  be  made  to  drag  any  the  fmalleft  load  after  him,  he 
muft  employ  part  of  his  force  on  it,  and  his  fpeed  will 
be  checked.  The  more  he  i3  loaded  with  a  draught, 
the  flower  he  will  run,  ftill  employing  all  his  ftrength. 
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The  draught  may  be  increafed  till  he  is  reduced  to  a 
trot,  to  a  walk,  nay,  till  he  is  unable  to  draw  it.  Now,  . 
juft  inverting  this  procefs,  we  fee,  that  there  is  a  certain 
ftrain  which  will  fuiftciently  tire  the  horfe  without  ftir- 
rir.g  from  the  foot,  but  which  he  could  continue  to 'ex¬ 
ert  for  hours.  This  is  greater  than  the  load  that  he 
can  juft  crawl  along  with,  employing  his  ftrength  as 
much  as  would  be  prudent  to  continue  from  day  to 
day.  And,  in  like  manner,  every  ltffer  draught  has  a 
correfponding  rate,  at  which  the  horfe,  employing  his 
whole  working  ftrength,  can  continue  to  draw  at  du* 
ring  the  working  hours  of  a  day.  At  fet  ting  out,  he 
pulls  harder,  and  accelerates  it.#  Following  his  pull,  he 
walks  fafter,  and  therefore  pulls  lefs  (becaufe  we  are 
ftill  fuppofing  him  to  employ  his  whole  working 
ftrength).  At  laft  he  attains  that  fpeed  which  occu¬ 
pies  his  whole  ftrength  in  merely  continuing  the  pull. 

Other  animals  ad  in  a  fimilar  manner;  and  it  becomes 
a  general  rule,  that  the  preffure  adually  exerted  on  the 
impelled  point  of  a  machine  diminifhes  as  it*  velocity 
increafes.  #  23 

From  the  concurrence  of  fo  many  fads,  we  perceive  Ure  muft 
that  we  muft  be  careful  to  diftinguifh  between  the  quan-<bftinguifc 
tity  of  power  expended,  and  the  quantity  that  is  ufe.  ^w*c”cr 
fully  employed,  which  muft  be  meafured  folely  by  the 
preffure  exerted  on  the  machine.  When  a  weight  of  and  the 
five  pounds  is  employed  to  drag  up  a  weight  of  three  power  em» 
pounds  by  means  of  a  thread  over  a  pulley,  it  defcends,Plo)Te<1' 
with  a  motion  uniformly  accelerated,  four  feet  in  the 
firft  fecond.  Mr  Smeaton  would  call  this  an  expendi¬ 
ture  of  a  mechanical  power  20.  The  weight  three 
pounds  is  railed  four  feet.  Mr  Smeaton  would  call 
this  a  mechanical  effed  12.  Therefore  the  effed  pro¬ 
duced  is  not  adequate  to  the  power  expended.  But 
the  fad  is,  that  the  preffure,  ftrain,  or  mechanical  power 
really  exerted  in  this  experiment,  is  neither  five  nor  three 
pounds;  the  five  pound  weight  would  have  fallen  16 
feet,  but  it  falls  only  4.  A  force  has  therefore  aded 
on  it  fuJHcient  to  make  it  deferibe  12  feet  in  a  fecond, 
with  a  uniformly  accelerated  motion  ;  for  it  ha-  coun- 
ttraded  fo  much  of  its  weight.  The  thread  was  drain¬ 
ed  with  a  force  equal  to  3^  pounds,  or  |ths  of  5  pounds. 

In  like  manner,  the  three  pound  weight  would  have 
fallen  16  feet;  but  it  was  railed  4  feet.  Here  was  a 
change  precifely  equal  to  the  other.  A  force  of  3-^ 
pounds,  ading  on  a  mafs  wliofe  matter  is  only  3,  will, 
in  a  fecond,  caufe  it  to  deferibe  20  feet  with  a  uniform¬ 
ly  accelerated  motion.  Now,  5X12,  and  3  X  20,  give 
the  fame  produd  60.  And  thus  we  fee,  that  the  quan¬ 
tity  of  motion  extinguifhed  or  produced,  and  not  the 
produd  of  the  weight  ai  d  height,  is  the  true  unequi¬ 
vocal  meafure  of  mechanical  power  really  expended,  or 
the  mechanical  effed  really  produced  ;  and  that  thefe 
two  are  always  equal  and  oppofite.  At  the  fame  time, 

Mr  Smeaton’s  theorem  merits  the  attention  of  engi¬ 
neers  ;  becaufe  it  generally  meafures  the  opportunities 
that  we  have  for  procuring  the  exertion  of  power.  In 
fome  fenfe  Mr  Smeaton  may  fay,  that  the  quantity  of 
water  multiplied  by  the  height  from  which  it  defeends 
in  working  our  machines,  is  the  meafure  of  the  power 
expended  ;  becaufe  we  muft  raife  this  quantity  to  the 
dam  again,  in  order  to  have  the  fame  ufe  of  it.  It  is 
expended,  but  not  employed  ;  for  the  water,  at  leaving 
the  wheel,  is  ftill  able  to  do  fomething. 

It  requires  but  little  confideration  to  be  fenfible,  that 

the 
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the  preceding,  account  of  the  reflation  of  accelerated  fiftarce,  or  we  muft  employ  more  men,  or  more  water, 
motion  in  our  principal  machines,  mult  introduce  diffe-  or  water  moving  with  greater  velocity,  &c.  But  this 
rent  maxims  of  conilrudtion  from  thofe  which  were  ex-  arifes  from  fome  of  the  caufes  already  mentioned.  Ei- 
prefsly  adapted  to  this  acceleration  ;  or  rather,  which  ther  the  refinance  of  the  woik  is  greater  v  hen  the  nia- 
proceeded  on  the  erroneous  fuppo4ition  of  the  eonftancy  chine  is  made  to  move  fader,  or  the  impulsion  of  the 
of  the  impelling  power  and  the  refidance.  The  exa-  power  13  diminifhed,  or  both  thefe  changes  obtain, 
ruination  of  tins  point  lias  brought  into  view  the  funda-  Fri&ion  and  refidance  of  air  alfo  come  infer  their 
mental  principle  of  working  machines,  namely,  the  per-  (hare,  See.  The  a&ual  preffure  of  a  given  quantity  of 
fedt  equilibrium  which  takes  place  between  the  impel-  the  external  power  is  diminifhed,  and  therefore  more  of 
ling  power  and  the  fimultaneous  refidance.  It  may  be  it  mud  be  employed.  When  a  weight  is  uniformly 
exprtfftd  thus:  raiftd  by  a  machine,  the  preffure  exerted  on  it  by  the 

The  force  required  for  preferring  a  machine  in  uniform  working  point  is  precifely  equal  to  its  weight,  what- 
motion ,  With  any  velocity  whatever,  is  that  which  is  ne-  ever  be  the  velocity  with  which  it  rifes.  But,  even  in 
cejkry  for  balancing  the  refflance  then  actually  exerted  on  this  fimpleft  cafe,  more  natural  power  mud  be  expend- 
the  working  point  of  the  machine.  We  faw  this  diftindf-  ed  in  order  to  raife  it  falter  ;  becaufe  either  more  natti¬ 
ly  in  the  indance  of  the  two  weights  acting  againd  each  ral  power  mud  be  employed  to  accelerate  the  external 
other  by  the  intervention  of  a  thread  over  a  fixed  pul-  matter  which  is  to  prtfs  forward  the  impelled  point,  or 
ley.  It  is  equally  true  of  every  cafe  of  adting  machine-  the  relative  motion  of  the  prefiirig  matter  will  be  dimi- 
ry  :  for  if  the  force  at  the  impelled  point  be  greater  nifhed. 

than  what  balances  the  refidance  acting  at  the  fame  It  is  well  knowm,  that,  in  the  employment  of  the 
point,  it  mud  accelerate  that  point,  and  therefore  acce-  mechanic  powers,  whether  in  their  date  of  greated  fim- 
lerate  the  whole  machine  ;  and  if  the  impelling  force  plicity,  or  any  how  combined  in  a  complicated  machine, 
be  lefs  than  this,  the  machine  mud  immediately  retard  if  the  machine  be  put  in  motion,  the  velocities  of  the 
in  its  motion.  When  the  machine  has  once  acquired  extreme  points  (which  we  have  called  the  impelled  and 
this  degree  of  motion,  every  part  of  it  will  continue  in  working  points)  are  inveifely  propoitional  to  the  forces 
its  prtfent  date  of  motion,  if  only  the  two  external  which  are  in  equilibrio  when  applied  to  thefe  points  in 
forces  are  in  equilibrio,  but  not  otherwife.  But  when  the  dire&ion  of  their  motion.  This  is  an  inductive 
the  preffure  of  the  external  powder  on  the  impelled  point  propofition,  and  has  been  ufed  as  the  foundation  of 
balances  the  refidance  oppofed  by  that  point,  it  is,  in  fydems  of  mechanics.  It  is  uiuieceffary  to  take  up  tirr  e 
fa  ft,  maintaining  the  equilibrium  with  the  external  in  proving  what  is  fo  familiarly  known  ;  confequcntly, 
power  afting  at  the  working  point;  for  this  is  the  only  the  products  of  the  predures  at  thefe  points  by  the  ve- 
way  that  external  forces  can  be  fet  in  oppofition  to  locities  of  the  motions  are  equal  ;  tint  is,  the  product, 
each  other  by  the  intervention  of  a  body.  The  exter-  of  the  preffure  actually  exerted  at  the  impelled  point  of 
nal  forces  are  not  in  immediate  equilibrio  wTith  each  a  machine  working  uniformly,  multiplied  by  the  velo- 
other,  but  each  is  in  equilibrio  with  the  force  exerted  city  of  that  point,  is  equal  to  the  produd  of  the  refid- 
by  the  point  on  which  it  adls  This  force  excited  by  ance  actually  exerted  at  the  working  point,  multiplied 
the  point  is  a  modification  of  the  connecting  forces  of  by  the  velocity  of  that  point,  that  is,  by  the  velocity 
the  body,  all  of  which  are  brought  into  adtion  by  means  with  which  the  refidance  is  overcome, 
of  the  actions  of  the  external  forces,  and  each  is  accom-  p  m  =2  r  n. 

panied  by  a  force  precifely  equal  and  oppofite  to  it.  Now,  the,  produft  of  the  refidance,  by  the  velocity  with 
Nowf,  the  principles  of  datics  teach  us  the  proportions  which  it  is  overcome,  is  evidently  the  meafure  of  the 
of  the  external  preffures  which  are  thus  fet  in  equili-  performance  of  the  machine,  or  the  work  done.  T  he 
brium  by  the  intervention  of  a  body  ;  and  therefore  product  of  the  adtual  predure  on  the  impelled  point,  by 
teach  us  what  proportion  of  power  and  refidance  will  the  velocity  of  that  point,  may  be  called  the  momen- 
keep  a  machine  of  a  given  conltrudtion  in  a  date  of  uni-  i  um  of  impulse. 

form  motion  Heiice  we  deduce  this  propofition  :  Second 

This  propofition  appears  paradoxical,  and  contrary  In  all  working  machines  which  have  acquired  a  uni-  Princ,ple- 
to  common  obfervation  ;  foi  we  find,  that,  in  order  to  form  motion ,  the  performance  of  the  machine  is  equal  to  the  \ a*, 

make  a  mill  go  fader,  we  mud  either  diminilh  the  re*  momentum  of  irnpulfe  (a).  j  utfe  anj 

N2  This^'T". 

forma  ce 

• — - -■ — — - — -  of  the  ma¬ 

chine  arc 

(a)  The  truth  of  this  propofition  has  been  long  perceived  in  every  particular  indance  that  happened  to  engage  equal, 
the  attention  ;  but  we  do  not  recolledt  any  mechanician  before  Mr  Euler  confidering  it  as  a  gfneial  truth,  expref- 
fing  in  a  few  words  a  mechanical  law.  This  celebrated  mathematician  undertook,  about  the  year  173,  or  1736, 
a  general  and  fydematic  view  of  machines,  in  order  to  found  a  complete  theory  immediately  conducive  to  the  im¬ 
provement  of  pradtical  mechanics.  In  1743  he  pubhfhed  the  fird  propositions  of  this  ufful  theory  in  the  joth 
volurrte  of  the  Comment.  Pelropolitani ,  containing  the  excellent  dynamical  theorems  cf  which  we  have  given  the 
fuhdance.  In  the  3d  volume  of  the  Comment.  Novi  Petropol.  he  profecuted  the  fubjedt  a  little  farther  ;  and  in 
the  8th  volume,  he  entered  on  what  we  are  now  engaged  in,  and  formally  announces  this  fundamental  propor¬ 
tion,  calling  thefe  two  products  the  momentum  of  irnpulfe,  and  the  momentum  oj  ejfe  ft.  It  is  much  to  be  regretted, 
that  this  coniummate  mathematician  did  not  continue  thefe  ufeful  labours  ;  his  ardent  mind  being  carried  away 
by  more  abftrnfe  fpeculations  in  all  the  moft  refined  departments  of  mathematics  and  philofophy.  No  mail  in 
Europe  could  have  profecuted  the  fubjedt  with  more  judgment  and  fuccefs. — See  alio  Mem.  At  ad.  Berlin ,  1747 
and  1752. 
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This  13  a  propofition  of  the  utraoft  Importance  in  the 
fcience  of  machines,  and  leads  to  the  fundamental  ma¬ 
xim  of  their  conftruaion.  Since  the  performance  of  a 
machine  is  equal  to  the  momentum  of  impulfe,  it  in- 
creafes  and  diminifhes  along  with  it,  and  is  a  maximum 
when  the  momentum  of  impufe  is  a  maximum  there¬ 
fore,  the  fundamental  maxim  in  the  conftruftion  of  a 
machine  is  to  fafhion  it  in  fuch  a  manner,  that  the  mo¬ 
mentum  of  impulfe  fhall  be  a  maximum,  or  that  the 
product  of  the  preflure  a&ually  exerted  on  the  impelled 
point  of  the  machine  by  the  velocity  with  which  it 
moves  may  be  as  great  as  pofiible.  Then  are  we  cer¬ 
tain  that  the  product  of  the  rcfiflance,  by  the  velocity 
of  the  working  point,  is  as  great  as  poflble,  piovided 
that  we  take  care  that  none  of  the  impulfe  be  needlefsly 
wafted  by  the  way  by  injudicious  communications  of 
motion,  by  friftion,  by  unbalanced  loads,  and  by  reci¬ 
procal  motions,  which  irrecoverably  wafte  the  impelling 
power.  This  maxim  holds  good,  whether  the  refift- 
ance  remains  conftantly  the  fame,  or  varies  by  any  law 
whatever. 

But  much  remains  to  be  done  for  the.  improvement 
of  mechanical  fcience  before  we  can  avail  ourfelves  of 
this  maxim,  and  apply  it  withfuccefs.  T  he  chief  thing, 
and  to  this  we  fhould  give  the  mod  unremitting  atten¬ 
tion,  is,  to  learn  the  changes  which  obtain  in  the  a&ual 
preflure  exerted  by  thofe  natural  powers  which  wc  can 
command  ;  the  changes  of  a&ual. preflure  produced  by 
a  change  of  the  velocity  of  the  impelled  point  of  the 
machine.  Thefe  depend  on  the  fpecific  natures  of 
thofe  powers,  and  are  different  in.almoft  every  different 
cafe.  Nothing  will  more  contribute  to  the  improve¬ 
ment  of  practical  mechanics  than  a  feries  of  experiments, 
well  contrived,  and  accurately  made,  for  difeovering  +  e1* 

thofe  laws  of  variation,  in  the  cafes  of  thofe  powers  ^  muft  be  made  a  maximum 

which  are  moft  frequently  employed.  Such  expen-  ^ 

ments,  however,  would  be  coftly,  beyond  the  abilities 
of  an  individual ;  theiefore,  it  were  greatly  to  be  wifhed 
that  public  aid  were  given  to  fome  perfons  of  fkill  m 
the  fcience  to  inftitute  a  regular  train  of  experiments 
of  this  kind.  An  experimental  machine  might  be  con- 
ftruaed,  to  be  wrought  either  by  men  or  by  cattle. 

This  fhould  be  loaded  with  fome  kind  of  work  winch 
can  be  very  accurately  meafnred,  and  the  load  varied  at 
pleafure.  When  loaded  to  a  certain  degree,  the  men 
or  cattle  fhould  be  made  to  woik  at  the  rate  which  they 

can  continue  from  day  to  day.  The  number  of  turns  ,  - 

made  in  an  hour,  multiplied  by  the  load,  will  give  the  A nd  m,  which  is  =  e  —  v9  becomes 
performance  correfponding  to  the  velocities  ;  and  thus 
will  be  difeovered  the  moft  advantageous  rate  of  mo¬ 
tion.  The  fame  machine  fhould  alio  be  fitted  for  grind¬ 
ing,  for  fawing,  boring,  &c.  and  flmilar  experiments 
will  difeover  the  relation  between  the  velocities  with 
which  thefe  operations  are  performed,  and  the  refinances 
which  they  exert.  The  laws  of  fri&ion  may  be  inyefti- 
gated  by  the  fame  machine.  It  fhould  alfo  be  fitted 
with  a  walking  wheel,  and  the  trial  fhould  be  made  of 
the  dope  and  the  velocity  of  walking  which  gives  the 
greateft  momentum  of  impulfe.  'It  is  not  unreafonable 
to  expea  great  advantages  from  fuch  a  train  of  experi- 

ments.  „  r .  .  , 

Till  this  be  done,  wc  muft  content  ourfelves  with 
eftablifhing  the  above,  in  the  moft  general  terms,  appli¬ 
cable  to  any  cafe  in  which  the  law  of  the  variation  of 
force  may  hereafter  be  difeovered. 


NERY. 

There  is  a  certain  velocity  of  the  impelled  point  of 
machine  which  puts  an  end  to  the  aaion  of  the  moving 
power*  Thus,  if  the  floats  of  an  unde rftiot  wheel  be 
moving  with  the  velocity  of  the  dream,  no  impulfe  is 
made  on  them.  If  the  arm  of  a  gin  or  capftan  be  mo¬ 
ving  with  that  velocity  with  which  a  horfe  or  a  man 
can  juft  move,  fo  as  to  continue  at  that  fpeed  from  day 
to  day,  employing  all  his  working  ftrength,  but  not 
fatiguing  himfelf  ;  in  this  ftate  of  motion,  the  animal 
can  exert  no  preflure  on  the  machine.  This  may  be 
called  the  extinguishing  velocity,  and  we  may  ex- 
prefs  it  by  the  fymbol  c.  Let  y*be  that  degree  of  force 
or  preflure  which  the  animal  can  exert  at  a  dead  pull  or 
thruft,  as  it  is  called.  We  do  not  mean  the  litmoft: 
drain  of  which  the  animal  is  capable,  but  that  which  it 
can  continue  unremittingly  during  the  working  hour3 
of  a  day,  fully  employirg,  but  not  fatiguing  itfelf.  And 
let  pbe  the  preflure  which  it  ?6hially  exerts  on  the  im¬ 
pelled  point  of  a  machine,  moving  vith  the  velocity  w. 
Let  e  —  m  be  called  the  relative  velocity,  and  let 
it  be  exprefled  by  v,  And  let  it  be  fuppofed,  that  it 
has  been  difeovered,  by  any  means  whatever,  that  the 
a&ual  preflure  varies  in  the  proportion  of  or 
e  —  mq*  This  fuppoiition  gives  us  e*  :  v1  r =/:  /,  and 

pzzfy,  For  the  machine  muft  be  at  reft,  in  order 

that  the  agent  may  be  able  to  exert  the  force  f  on  its 
impelled  point.  But  when  the  machine  is  at  reft,  what 
we*  have  named  the  relative  velocity  is  e,  the  whole  of 
the  extinguifhing  velocity. 

.  «y  7 

The  momentum  of  impulfe  is  p  tw,  that  is  ~  f  or 
jf  X  —  X  e—  v  (becaufe  m  zz  e  —  v  ).  Therefore 


But  f  and 

„  are  two  quantities  which  fuffer  no  change.  There- 
fore  the  momentum  of  impulfe  will  be  a  maximum  when 

V1  X  f v  is  a  maximum.  Now  v'7  X  e- — y  = 

_ vi  e  —  vq+  l.  The  fluxion  of  this  is- 

qevq-lv _ q  +  i  vq  v.  This  being  fuppofed  c, 

we  have  the  equation  _ 


q  e  v 
And  q  e  =:  q  i 
q  e 


Therefore  v  = 


7  +  1 


Therefore 


we  muft  order  matters  fo,  that  the  velocity  of  the  im¬ 
pelled  point  of  the  machine  may  be  =  -  —  Now p 

q<I 

is  —  /  — ,  and  therefore  =  /  X  And  p  m, 


=/- 


».=/= 


y-t-  i 

-X-— ,=/X= 

'  7  +  i  1 


:v  +  » 


o  -i-  ii  '  "  g+1‘‘  7  +  1  .  1  +  1 , 

the  momentum  of  impulfe,  and  therefore  =  the  mo¬ 
mentum  of  effe&,  or  the  performance  of  the  machine, 

when  in  its  beft  llate.  ,8. 

Thus  may  the  maxim  of  conflruftion  be  faid  to  beExamHM 
brought  to  a  ftate  of  great  fimplicity,  and  of  moft  eafy 
recolleaion.  A  particular  cafe  of  this  maxim  has  been  Mr  fi. 
long  known,  having  been  pointed  out  by  Mr  Parent.  I£nt 
Since  the  aaion  of  bodies  depends  on  their  relative  ve¬ 
locity, 
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Jocity,  the  impulfe  ©f  fluid*  rmift  be  as  the  fquare  of  the 
relative  velocity.  From  which  Mr  Parent  deduced,  that 
the  mod  advantageous  velocity  of  the  floats  of  an  un- 
derftiot  wheel  is  one- third  of  that  of  the  llream.  This 
maxim  is  evidently  included  in  out  general  propofltion  ; 
for  in  this  cafe,  the  index  q  of  that  fim&ion  of  the  rela¬ 
tive  velocity  which  is  propoitional  to  the  impulfe, 
is  zz  2k  Therefore  we  have  the  maximum  when 


TO  l 
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ue. 
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=  T  e>  an^  m  ~  t  e*  e*  the  extinguifhing 

velocity,  is  evidently  the  velocity  of  the  dream.  Our 
proportion  alfo  given  us  the  precifc  value  of  the  perform¬ 
ance.  The  impulfe  of  the  dream  on  the  float  at  red  being 
flip po fed  zz  J \  its  impulfe  on  the  float  moving  with 

the  velocity  y  e  mud  be  =  £/.  This  is  the  meafure  of 
9 

the  adlual  preflure  p.  This  being  multiplied  by  m,  or 

by  y  e,  gives  — /.  Now  f  is  confidered  as  equal  to  the 
2  y 

weight  of  a  column  of  water,  having  the  furface  of  the 
floatboard  for  its  bafe,  and  the  depth  of  the  lluice  un¬ 
der  the  furface  of  the  refervoir  (or,  more  accurately, 
the  fall  required  for  generating  the  velocity  of  the 
dream)  for  its  height.  Hence  it  has  been  concluded, 
that  the  utmod  performance  of  an  underdiot  wheel  is 

to  raife  of  the  water  which  impels  it,  to  the  height 

from  which  it  falls.  But  this  is  not  found  very  agree¬ 
able  to  obfervation.  Friction,  and  many  imperfe&ions 
of  execution  in  the  delivery  of  the  water,  the  dirediou 
of  its  impulfe,  &c.  may  be  expe&ed  to  make  a  defalca¬ 
tion  from  this  theoretical  performance.  But  the  atlual 
performance,  even  of  mills  of  acknowledged  imperfec¬ 
tion,  confiderably  exceeds  this,  and  fomttimes  is  found 
nearly  double  ol  this  quantity.  The  truth  is,  that  the 
particular  fad  from  which  Mr  Parent  firfl  deduced 
this  maxim  (namely,  the  performance  of  what  is  called 
Parent's  or  Dr  Barker's  mill),  is,  perhaps  of  all  that 
could  have  been  feleded,  the  lead  calculated  for  being 
the  foundation  of  a  general  rule,  being  of  a  nature  fo 
abdrufe,  that  the  firft  mathematicians  of  Europe  are  to 
this  day  doubtful  whether  they  have  a  juft  conception 
of  its  principles.  Mr  Smeaton’s  experiments  fhew  very 
diflinftly,  that  the  maximum  of  performance  of  an  un- 
derfliot  wheel  correfponds  to  a  velocity  conliderably 
greater  than  one-third  of  the  ftieam,  and  approaches 
nearly  to  one-half;  and  lie  afligns  fome  reafons  for  this 
which  feem  well  founded.  But,  independent  of  this, 
the  performance  of  Mr  Smeaton’s  model  was  much 
greater  than  what  coriefpouds  with  the  velocity  by  the 
above  mentioned  eftimation  of /  The  theory  of  the 
impulfion  of  fluids  is  extremely  imperfed  ;  and  Daniel 
Bernoulli  (hews,  from  very  unqueftionable  principles, 
that  the  impulfe  of  a  narrow  vein  of  fluid  on  an  extend* 
ed  furface  is  double  of  what  was  generally  fuppofed  ; 
and  his  conclufions  are  abundantly  confirmed  by  the 
experiments  adduced  by  him. 

It  is  by  no  means  pretended,  that  the  maxim  ofcon- 
drudion  is  reduced  to  the  great  fimplicity  enounced  in 
the  propofltion  now  under  confideration.  We  only  fup¬ 
pofed,  that  a  cafe  had  been  obferved  where  the  preflure 
exerted  by  fome  natural  agent  did  follow  the  proportions 
of -i/?.  This  being  admitted,  the  propofltion  is  ftri&ly  true. 
But  we  do  not  know  any  fuch  cafe*  yet  is  the  propofltion 


of  conflderable  ufe  :  for  we  can  affirm,  on  the  authori¬ 
ty  of  our  own  observations,  that  the  a&ion  both  of  men 
and  of  draught  horfes  does  not  deviate  very  far  from 
the  proportions  of  v7 .  The  observations  were  made  on 
men  and  horfes  tracking  a  lighter  along  a  canal,  and 
work  ng  feveral  days  together,  without  having  any 
knowledge  of  the  purpole  of  the  obfervations.  The 
force  exerted  wa3  firft  meafured  by  the  curvature  and 
weight  of  the  track  rope,  and  afterwards  by  a  fpring 
fteelyard.  This  was  multiplied  by  the  number  of  yards 
per  hour,  and  the  product  confidered  as  the  momen- 
tum.  We  found  the  adion  of  men  to  be  very  nearly  as 
f  —  w*.  'I  he  a&ion  of  horfes,  loaded  fo  as  not  to  be 
able  to  trot,  was  nearly  as  e  —  m*’7. 

1  he  pra& itioner  can  eafily  avail  himfelf  of  the  ma¬ 
xim,  although  the  fun&ion  q  fliould  never  be  reduced 
to  any  algebraic  form.  He  has  only  to  inftitute  a  train 
of  experiments  on  the  natural  agent,  and  feledi  that  ve¬ 
locity  which  gives  the  lugheft  produft  when  multiplied 
by  its  correfponding  preflure. 

When  this  feledion  has  been  made,  we  have  two  Two  me- 
ways  of  giving  our  w  orking  machines  the  maximum  oftholsofa- 
efTt£,  having  once  afeertained  the  preflure  /which  our  vailing  our. 
natural  power  exerts  on  the  impelled  point  of  the  of. 

chine  when  it  is  not  allowed  to  move.  thisnmuxu 

i.  When  the  refiftance  arifirg  from  the  work,  and 
from  fri&ion,  is  a  given  quantity  ;  as  when  water  is  to 
be  raifed  to  a  certain  height  by  a  piflon  of  given  di- 
menfions. 

Since  the  fri&ion  in  all  the  communicating  parts  of 
the  machine  vary  in  the  fame  propoition  with  the  pief* 
fare,  and  flnee  thefe  vary  in  the  fame  proportion  with 
the  refiftance,  the  fum  of  the  refiftance  and  friction  may 
be  reprefented  b)  h  r,  l  being  an  abftrafi  number.  Let 
n  be  the  undetermined  velocity  of  the  working  point  ; 
or  let  7.7  :  n  be  the  proportion  of  velocities  at  the  im¬ 
pelled  and  working  points.  Then,  becaufe  the  pref- 
fures  at  thefe  points  balance  each  other,  in  the  cafe  of 
uniform  motion,  they  are  inverfely  as  the  velocities  at 
thofc  points,  i  herefbre  we  rnuft  make  b  r  :  p  zz  m  :  rt, 

_r 

,  p  m  q  -j-  i  7  J  m  (l<1  f 

and  n  =  — ,  zz  1 - - yzzm  — - ',  or  m  :  n 

b  r  hr  q  -f-  l  b  r 

=  q+  riXbr  :  q* f. 

2.  On  the  other  hand,  when  m  :  n  is  already  given, 
by  the  conftrudion  of  the  machine,  but  hr  is  fufeep- 
tible  of  variation,  we  mull  load  the  machine  with  more 
and  more  work,  till  we  have  reduced  the  velocity  of  its 

impelled  point  to  — ; — . 

q  +  i 

In  either  cafe,  the  performance  is  exprefled  by  what 

n'l 

exprefles  p  m}  that  is,  by  f  e  X  -  * 


q+ 


"7-M* 


But  the  ufeful 


performance,  which  is  really  the  work  done,  will  be  had 
by  dividing  the  value  now  obtained  by  the  number  b9 
which  exprefles  the  fum  of  the  refiftance  overcome  by 
the  working  point  and  the  fri&ion  of  the  machine. 

.  What  has  been  now  delivered  contains,  we  ima-  Recapitula* 
gine,  the  chief  principles  of  the  theory  of  machines,  tign. 
and  points  out  the  way  in  which  we  mud  proceed 
in  applying  them  to  every  cafe.  The  reader,  we 
hope,  fees  clearly  the  imperfe&ion  of  a  confidera- 

tioa 
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lion  of  machines  which  proceeds  no  farther  than  the 
ftatement  of  the  proportions  of  the  fimnltaneous  piei- 
furcs  which  are  excited  in  all  the  parts  of  the  machine 
by  the  application  of  the  external  forces,  which  we  arc 
accuftomed  to  call  the  power  and  the  weight.  Unlefs 
we  take  alfo  into  confideration,  the  immediate  effetf  of 
mechanical  force  applied  to  body,  and  combine  this 
with  all  the  preffures  which  ftatical  principles  have  ena¬ 
bled  us  to  afeertain,  and  by  this  combination^  be  able 
to  fay  what  portion  of  unbalanced  force  there  is  a&ing 
at  one  and  all  of  the  prefnng  points  of  the  machine,  and 
what  will  be  the  motion  of  every  part  of  it  in  confe- 
quer.ee  of  this  overplus,  we  have  acquired  no  know* 
h  ledge  that  can  be  of  fervice  to  us.^  We  have  been  con¬ 
templating,  not  a  working  machine,  but  a  fort  of  ba¬ 
lance.  But,  by  reafoning  about  thefe  unbalanced  forces 
in  the  fame  fimple  manner  as  about  the  fall  of  heavy 
bodies,  we  were  able  to  difeover  the  momentary  accele¬ 
rations  of  every  part,  and  the  fenfible  motion  which  it 
would  acquire  in  any  affigried  time,  if  all  the  circum- 
ftances  remain  the  lame.  We  found  that  the  refults, 
although  deduced  from  unqueflionable  principles,  were 
cuite  unlike  the  obferved  motions  of  mofi  working  ma¬ 
chines.  Proceeding  Hill  on  the  fame  principles,  we 
coniidered  this  deviation  as  the  indication,  and  the  pre- 
cife  meafure,  of  fomething  which  we  had  not  yet  at¬ 
tended  to,  but  which  the  deviation  brought  into  view, 
and  enabled  us  to  afeertain  with  accuracy.  Thefe  are 
the  changes  which  happen  in  the  exertions  of  our  ac¬ 
tuating  powers  by  the  velocity  with  which  we  find  it 
convenient  to  make  them  a£t.  Thus  we  learn  more  of 
the  nature  of  thofe  powers  ;  and  we  found  it  neceffary 
to  diftinguifh  carefully  between  the  apparent  magni¬ 
tude  of  our  a&uating  power  and  its  real  exertion  in  do¬ 
ing  our  work.  This  confideration  led  us  to  a  funda* 
mental  propofition  concerning  all  working  machines 
when  they  have  attained  an  uniform  motion  ;  namely, 
that  the  power  and  refiftance  then  really  exerted  on  the 
machine  precifely  balance  each  other,  and  that  the  ma¬ 
chine  is  precifely  in  the  condition  of  a  fteelyard  loaded 
with  Its  balanced  weights,  and  moved  round  its  axis  by 
forne  external  force  diftindl  from  the  power  and  the 
weight.  We  found  that  this  force  is  the  previous  over¬ 
plus  of  impelling  power,  before  the  machine. had  acqui¬ 
red  the  uniform  motion;  and  on  this  occafion  we  learn. 
*d  to  eftimate  the  effeCt  pioduced,  by  the  momentum 
(depending  on  the  form  of  the  machine)  of  the  quan¬ 
tity  of  motion  produced  in  the  whole  affemblage  of 
power,  refiftance,  and  machine. 

Theory  nf  The  theory  of  machines  feemed  to  be  now  brought 
machines  back  to  that  fimplicity.  of  equilibrium  which  we  had 
hill  intii-  vvas  fQ  Jmpcrfedt  a  foundation  for  a  theory;  but  in 

c?t*’ efl'e~  the  availing  ourf elves  of  the  maxim  founded  on  this  ge- 
Xuch  a^re-  ( lieral  propofition,  we  faw  that  the  equilibrium  is  of  a 
ciproCdfe.  very  difttient.  kind  ftom  a  quiefcent  equilibrium.  It 
nettffariiy  involves  in  it  the*  knowledge  of  the  momen. 
taty  accelerations  and  then  momenta;  without  which  we 
jhould  not  perceive  that  one  date  of  motion  is  more  ad¬ 
vantageous  than  another,  becaufe  all  .give  11s  the  lame 
proportion  of  forces  in  tquilibfio. 

but  this  is  not  the  only  life  of  the  previous  know¬ 
ledge  of  the  momentary  accelerations  of  machines  ; 
there  are  many  cafes  where  the  machine  works  in  this 
very  (late.  Many  machines  accelerate  throughout  while 
performing  their  work  ;  and  their  efficacy  depends  eu- 
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tirely  on  the  final  acceleration.  Of  this  kind  is  the 
coining  prefs,  the  great  forge  or  tilt  mill,  and  fome 
other  capital  engines.  The  fleam  engine,  and  the  com¬ 
mon  pump,  arc  1  tceffarily  of  this  clafs,  although  their  j 

efficacy  is  not  eili mated  by  their  final  acceleration.  A 
great  number  of  engines  have  reciprocating  motions  in 
different  fuborc  inate  parts.  The  theory  of  all  fuch  en¬ 
gines  lequiies  for  its  pevfedlion  an  accurate  knowledge 
of  the  momentary  accelerations  ;  and  we  muff  ufe  the 
formulae  contained  in  the  firft  part  of  thi3  article.  3 2 

Still,  however,  the  application  of  this  knowledge  has  Working 
many  difficulties,  which  make  a  good  theory  of  fuch  ma-?rd  return. 1  f 
chines  a  much  more  intricate  and  complicated  matter11  & 
than  we  have  yet  led  the  reader  to  fuppofe.  In  moft 
cf  thefe  engines,  the  whole  motion  may  be  divided  in¬ 
to  two  parts.  One  may  be  called  the  working  stroke, 
and  the  other  in  which  the  working  points  are  brought 
back  to  a  fituation  which  fits  them  for  a&ing  again, 
may  be  called  the  returning  stroke.  This  return 
muff  be  effe&ed  either  by  means  of  fome  immediate  ap¬ 
plication  of  the  adluating  power,  or  by  fome  other 
force,  which  is  counteracted  during  the  working  ftroke,  4 1 

and  muff  be  coniidered  *as  making  part  of  the  refiftance- 
In  the  fleam  engine,  it  is  generally  done  by  a  counter- 
poife  on  the  outer  end  of  the  great  working  beam.  This 
muff  be  accounted  a  part  of  the  refiftance,  for  it  muft 
be  raifed  again  ;  and  the  proportions  of  the  machine  for 
attaining  the  maximum  muft  be  computed  accordingly. 

The  quantity  of  this  counterpoife  muft  be  adjnfted  by 
other  confiderations.  It  muft  be  fuch,  that  the  defeent  ^ 

of  the  pump  rods  in  the  pit  may  jujl  employ  the  whole 
time  that  is  neceffary  for  filling  the  cylinder  with  fleam.  1 

If  they  defeend  more  brifkly  (w’hich  an  unfkilful  engi¬ 
neer  likes  to  fee),  this  mull  be  done  by  means  of  a 
greater  counterpoife,  and  this  employs  more  power  to  1 

raife  it*  again.  Dtfaguliers  defciibes  a  very  excellent 
machine  for  raffing  water  in  a  bucket  by  a  maids  ftep- 
ping  into  an  oppofite  bucket,  and  defeending  by  his 
preponderancy.  When  he  comes  to  the  bottom,  lie 
fteps  out,  goes  up  a  flair,  and  finds  the  bucket  return¬ 
ed  and  ready  to  receive  him  again.  This  machine  is 
extremely  fimple,  and  pci  haps  the  beft  that  can  be  con¬ 
trived  ;  and  yet  it  is  one  of  the  moft  likely  to  be  a  very 
bad  one.  The  bucket  into  which  the  man  fteps  muft 
be  brought  lip  to  its  place  again  by  a  preponderancy 
in  the  machine  when  unloaded.  It  maybe  returned 
fooner  or  later.  It  fhould  arrive  precifely  at  the  fame 
time  with  the  man.  If  fooner,  it  is,  of  no  life,  and 
waft.es  power  in  railing  a  counterpoife  which  is  need- 
lefsly  heavy  ;  if  later,  time  is  loft  :  Therefore,  the  per¬ 
fection  of  this  very  fimple  machine  requires  the  judicious 
combination  of  two  inaximunis,  each  of  which  varies  in 
a  ratio  compounded  of  two  other  ratios.  Suppofe  the 
man  to  employ  a  minute  to  go  up  flairs  5°  feet,  which 
is  very  nearly  what  die  can  do  from  day  to  day  as  his 
only  work,  and  fuppofe  him  to  weigh  150  pounds,  and 
that  he  aCts  by  means  of  a  fimple  pulley — the  maximum 
for  a  lever  of  equal  arms  would  require  him  to  raife 
about  60  pounds  of  water.  But  when  all  the  other 
circumfbnces  are  calculated,  it  will  be  found  that  lie 
muft  raife  138  pounds  (neglecting  the  inertia  of  the  l 

machine).  He  fhould  raife  542  pounds  10  feet  in  a 
minute  ;  and  this  is  nearly  the  moft  exaCt  valuation  of 
a  maids  work. 

There  is  the  fame  neceffity  of  attending  to  a  variety 

of 


% 


MACH 

of  circumdar.ces  in  all  machines  which  reciprocate  in 
the  whole  or  any  confiderable  part  of  their  motion. 
The  force  employed  for  bringing  the  machine  into  an¬ 
other  working  pofition,  mud  be  regulated  by  the  time 
neceflary  for  obtaining  a  new  fupply  of  power  ;  and 
then  the  proportion  of  in  to  n  mud  be  fo  adjuded,  that 
the  work  performed,  divided  by  the  whole  time  of  the 
working  and  returning  drokes,  may  give  the  greated 
quotient.  Tt  is  dill  a  difficult  thing,  therefore,  to  con- 
ftruCd  a  machine  in  the  mod  perfed  manner,  or  even  to 
fay  what  will  be  the  performance  of  a  machine  already 
conlhuded  ;  yet  we  fee  that  every  circumdance  is  fuf- 
ceptible  of  accurate  computation. 

With  refped  to  machines  which  acquire  a  fort  of 
uniform  motion  in  general,  although  fubjed  to  partial 
reciprocations,  as  in  a  pumping,  (tamping,  forging  en¬ 
gine,  it  isalfo  difficult  to  affign  the  rate  even  of  this 
general  uniform  motion.  We  may,  however,  fay,  that 
it  will  not  be  greater  than  if  it  were  uniform  through¬ 
out.  Were  it  entirely  free  from  friction,  it  would  be 
exadly  the  fame  as  if  uniform  ;  becaufe  the  accelera¬ 
tions  during  the  advantageous  fituations  of  the  impel¬ 
ling  power  would  compenfate  the  retardations.  But 
fridion  diminifhes  the  accelarations,  without  diminifh- 
ing  the  retardations. 

We  may  conclude  this  article  with  fome  obfervations 

33  tending  to  the  general  improvement  of  machines. 
Iniform'ty  Nothing  contributes  more  to  the  perfedion  of  a  ma. 
lroTTout  C^ne>  especially  fuch  a3  is  maffive  and  ponderous,  than 
'of  great1  £reat  uniformity  of  motion.  Every  irregularity  of  mo- 
Ivantage.  t*on  wades  fome  of  the  impelling  power;  and  it  is  on¬ 
ly  the  greated  of  the  varying  velocities  which  is  equal 
to  that  which  the  machine  would  acquire  if  moving  uni¬ 
formly  throughout ;  for  while  the  motion  accelerates, 
the  impelling  force  is  greater  than  what  balances  the 
re  fid  an  ce  then  adually  oppofed  to  it,  and  the  velocity 
is  fefs  than  what  the  machine  would  acquire  if  moving 
uniformly  :  and  when  the  machine  attains  its  greated 
velocity,  it  attains  it  becaufe  the  power  is  then  not 
a&ing  againft  the  whole  relidance.  In  both  of  tlicfe 
fituations,  therefore,  the  performance  of  the  machine  is 
hfs  than  if  the  power  and  refidance  were  exadly  balan- 

34  ced  ;  in  which  cafe  it  would  move  uniformly. 

owtoat-  Every  attention  (hould  therefore  be  given  to  this, 
in  1  and  we  (hould  endeavour  to  remove  all  caufe  of  irregu¬ 
larity.  The  communications  of  motion  (hould  be  fo 
contrived,  that  if  the  impelled  point  be  moving  uniform¬ 
ly,  by  the  uniform  preffure  of  the  power,  the  working 
point  (hall  alfo  be  moving  uniformly.  Then  we  may 
generally  be  certain,  that  the  inafly  parts  of  the  ma¬ 
chine  will  be  moving  uniformly.  When  this  is  not 
done  through  the  whole  machine,  there  are  continual 
returns  of  drains  and  jolts  ;  the  inertia  of  the  different 
parts  acting  in  oppofite  directions.  Although  the  whole 
momenta  may  always  balance  each  other,  yet  the  gene¬ 
ral  motion  is  hobbling,  and  the  points  of  fupport  are 
drained.  A  great  engine  fo  condruded,  commonly 
caufes  the  building  to  tremble  ;  but  when  uniform  mo¬ 
tion  pervades  the  whole  machine,  the  inertia  of  each 
part  tends  to  preferve  this  uniformity,  and  all  goes 
fmoothly.  It  is  alfo  dtfervjng  of  remark,  that  when 
the  communications  are  fo  contrived  that  the  uniform 
motion  of  one  part  produces  uniform  motion  on  the 
fitxt,  the  preffures  at  the  communicating  points  remain 
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condant  or  invariable.  No  v  the  aceomplifhing  of  this 
is  always  within  the  reach  of  mechanics.  ^ 

One  of  the  mod  ufual  communications  in  machinery  Bed  form# 
is  by  means  of  toothed  wheels  ading  on  each  other.  It  for  the 
is  of  importance  to  have  the  teeth  fo  formed,  that  the  *eet^  °f 
preffure  by  which  one  of  them  A  urges  the  other  B  whp/aSte 
round  its  axis  (hall  be  cordlantly  the  fame.  It  can  ea-  XXXIII. 
fily  be  demonitrated,  that  when  this  is  the  cafe,  the  fig*  »• 
uniform  angular  motion  of  the  one  will  produce  a  uni¬ 
form  angular  motion  of  the  other  ;  or,  if  the  motions 
are  thus  uniform,  the  preffures  are  invariable.  This  is 
accomplifhed  on  this  principle,  that  the  mutual  actions 
of  fohd  bodies  on  each  other  in  the  way  of  preffure  are 
perpendicular  to  the  touching  furfaces.  Therefore  let 
the  tooth  a  prtfs  on  the  tooth  l  in  the  point  C  ;  and 
draw  the  line  bCDE  perpendicular  to  the  touching  fur- 
faces  in  the  point  C.  Draw  AF,  BE  perpendicular  to 
FE,  and  let  FE  cut  the  line  AB  in  D.  It  is  plain, 
from  the  common  principles  of  mechanics,  that  if  the 
line  FE,  drawn  in  the  manner  now  deferibed,  always 
pafs  through  the  fame  point  D,  whatever  may  be  the 
fituation  of  the  ading  teeth,  the  mutual  adion  of  the 
wheels  will  always  be  the  fame.  It  will  be  the  fame 
as  if  the  arm  AD  a&ed  on  the  arm  BD.  In  the  trea- 
tifes  on  the  condrudion  of  mills,  and  other  works  of 
this  kind,  are  many  indrudions  for  the  formation  of  the 
teeth  of  wheels;  and  ahnod  every  noted  millwright  has 
his  own  nodrums.  Mod  of  them  are  egregioufly  faul¬ 
ty  in  refped  of  mechanical  ptinciple.  Indeed  they  are 
little  elie  than  indrudions  how  to  make  the  teeth  clear 
each  other  without  dicking.  Mr  de  la  Hire  fird  point¬ 
ed  out  the  above  mentioned  principle,  and  judly  con- 
demned  the  common  pradice  of  making  the  fmall  wheel 
or  pinion  in  the  form  of  a  lantern  (whence  it  alfo  took 
its  name),  confiding  of  two  round  difks,  having  a  num- 
ber  of  cylindrical  fpckes(fig.2.)  The  flighted  infpedtiou 
of  this  condrudion  (hews,  that,  in  the  different  fituations 
of  the  working  teeth,  the  line  FCE  continually  changes 
its  interfedion  with  AB.  If  the  wheel  B  be  very  fmall 
in  comparifon  of  the  other,  and  if  the  teeth  of  A  take 
deep  hold  of  the  cylindrical  pins  of  B,  the  line  of  a&iou 
Eb  is  fometimes  fo  difudvantageoufly  placed,  that  the 
preffure  ot  the  one  wheel  has  icarcely  any  tendency  at 
all  to  turn  the  other.  Mr  de  la  Hire,  or  Dr  Hooke,  £>icv  .  M 
w'as,  we  think,  the  fir  ft  who  invefligated  the  form  ofrecom-0"  * 
tooth  which  procured  this  condant  adion  between  the  mended  h y 
wheels  ;  and  in  a  very  ingenious  differtation,  pnbliflied  De  la  Hi,e* 
among  the  Memoirs  of  the  Academy  of  Sciences  at  Pa¬ 
ris  1668,  the  former  of  thefe  gentlemen  (hews,  that  this 
will  be  enfured  by  forming  the  teeth  into  epicycloids. 

Mr  Camus  of  the  fame  Academy  has  publifhed  ail  ela¬ 
borate  differtation  on  the  fame  fubjed,  in  which  he  pro- 
fecutes  the  principle  of  Mr  de  la  Hire,  and  applies  it 
to  all  the  variety  of  cafes  which  can  occ^ir  in  pradice. 

There  is  no  doubt  as  to  the  goodnefs  of  the  principle  5 
and  it  has  another  excellent  property,  “  that  the  mu. 
tual  adion  of  the  teeth  is  ablolutely  without  any  frie* 
tion*”  The  one  tooth  only  applies  itfclf  to  the  other, 
and  rolls  on  it,  but  does  not  Aide  or  rub  in  the  fmalldt 
degree.  This  makes  them  lad  long,  or  rather  docs  not 
aLow  them  to  wear  in  the  lead.  But  the  coudrudioti 
is  fubjed  to  a  limitation  which  mult  not  be  m  Mtdcd. 

The  teeth  mud  be  fo  made,  that  the  curved  part  ot  the 
tooth  b  is  added  on  by  a  flat  part  of  the  tooth  a  till  it 
comes  to  the  line  At,  in  the  courfe  of  its  adion  ;  after 
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the  whole  aftton  of  «  on  b  »  .««hcr  5®^' "r  K  the  crank  motion.  It  occaiions  fuch  abrupt  changes 
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the  whole  action  oi  f  the  the  crank  motion.  It  occaiions  fuch  abrupt  changes 

begins  at  the  line  AB,  joining  of  motion,  that  the  machine  is  ihaken  by  jolts.  Indeed 

wheels.  ,  t  ,  n^rfpft  uni-  if  the  movement  were  accurately  executed,  the  machine 

Another  form  of  the  teeth  fecures  thc  P®rle"  .  would  be  (haken  to  pieces,  if  the  parts  did  not  give 
formity  of  aftion  without  this  limitation,  which ^  ^  by  bending  and  yielding.  Accordingly,  wc  have 

very  nice  execution.  Let  the^teeth^o  ^  ^  ^  tbc  aiways  obferved  that  this  motion  _  foon  failed,  and  was 


very  nice  execution,  x.cl  ^  .  .  t 

formed  by  evolving  its  circumference  ;  that  is,  let  the 
Sg  fJe  C.CH  of  the  tooth  «  h»«  the  fom  Of  the 
curve  traced  by  the  extremity  of  the  thread  TC, 
lapped  from  the  circumference.  In  l.ke  manner,  let 
ALtr  face  of  the  tooth  b  be  formed  by  unlappmg  a 
thread  from  its  circumference.  It  is  evident,  that  .he 
line  FCE,  which  is  drawn  perpendicularly  to  the  to 

r  c _ ...  flop  r..  is  iu(l  the  dire&ion  or  po(i 


way  by  bending  ana  yielding.  ^ 

always  obferved  that  this  motion  foon  failed,  and  was 
changed  for  one  that  was  more  fmooth.  A  judicious 
engineer  will  avoid  all  fuch  fudden  changes  of  motion, 
efpecially  in  any  ponderous  part  of  a  machine.  _ 

When  feverat  Hampers,  piftons,  or  other  reciprocal 
movers,  are  to  be  raifed  and  depreffed,  common  fenfe 
teaches  us  to  diffribute  their  times  of  adion  in  a  uni- 


which  is  drawn  perpe^iad^^ch-  =  ^ ^“SSlhe  machine  may  always  be  equal- 

IJfch  ‘itr  X*  1/  ^aded  with  work.  When  Bus isdon.^d  the  ob- 


intr  iuriaccB  in  tne  puna  v.,  «  —  ’  A* 

tion  of  the  evolving  threads  by  which  the  two  acting 
S  are  formed.  This  line  muff  therefore  be  the  com 

, non  tangent  to  the  two  circles  or  circumferences  of  the 

wheels,  and  will  therefore  always  cut  the  line  AB  m 
the  fame  point  D.  This  form  allows  the  teeth  to  ad 
on  each  other  through  the  whole  extent  of  the  line 
FCE,  and  therefore  will  admit  of  feveral  teeth 


ly  loaded  with  work.  When  this  is  done,  and  the  ob- 
fervations  in  the  preceding  paragraph  attended  to,  the 
machine  may  be  made  to  move  almoft  as  fmoothly  as  it 
there  were  no  reciprocations  in  it.  Nothing  (hews  the 
ingenuity  of  the  author  moie  than  the  artful  yet  Ample 
and  effectual  contrivances  for  obviating  thofe  difficul¬ 
ties  that  unavoidably  arife  from  the  very  nature  ol  the 
,  »  .  _ kvr  thp  machine,  and  ot 


will  admit  of  feveral  teeth  to  be  --bine,  and  of 

acting  at  the  fame  time  (tvv.ee  the  ““.  ..  the  er  employedP  The  inventive  genius  and  found 
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on  each  other.  It  is  not  altogether  free  from  Aiding 
and  fruftion,  but  the  whole  of  it  can  haullybe  faid to 
be  fen  Able.  The  whole  Aide  of  a  tooth  three  inches 
long,  belonging  to  a  wheel  of  ten  feet  diameter,  afting 
on  a  tooth  of  a  wheel  of  two  feet  diameter,  does  not 
amount  to  *th  of  an  inch,  a  quantity  altogether  mf.g- 

"''blithe  formation  of  the  teeth  of  wheels,  a  fir.all  de¬ 
viation  from  thefe  perfeft  forms  is-  not  perhaps  of  very 
great  importance,  except  in  cafes  where  a  very  large 
k  •  _ frwoll  nnp  ( a  thimr  which  a  good 


ikilkd  oblerver  in  uieic  luuuiuuiatv  - 

their  great  engines,  as  in  the  original  difeovery  on  which 
their  patent  is  founded.  In  fome  of  thofe  engines  the 
mafs  of  dead  matter  which  muff  be  put  into  motion, 
and  this  motion  deftroyed  and  again  reftored  in  every 
ilroke,  is  enormous,  amounting  to  above  an  hundred 
tons  The  ingenious  authors  have  even  contrived  to 
draw  fome  advantages  from  it,  by  allowing  a  great  want 
of  equilibrium  in  certain  pofitions  ;  and  this  has  been 
condemned  as  a  blunder  by  engineers  who  did  not  lee 

r 


the  ufe  made  of  it.  ,  3s 

viation  irom  u.e.c  .  -r .  -  •  *  ,  _  There  is  alfo  great  room  for  ingenuity  and  good  The  uni- 

mot  importance,  except  in  cafes  where  a  very  large  thc  manajrement  of  the  moving  power,  when voidable., 

wheel  drives  a  very  fmall  one^(a  t ^  mg ;  whic  a  j,  °  it  ;s  fuch  as  cannot  immediately  produce  the :  kind  of^^J? 

engineer  will  a  ways  avoid).  A  the  co nttnMn^o  ^  ^  effeftlng  the  purpofe.  We  men-pilW£rmu 

ever,  is  exceedingly  eafy,  it  would  he  unpardonaDle  converfion  of  the  contnmed  rotation  of  an  be  compel 

omi  it.  Well  formed  teeth,  *nd  a  great  number  of  Uo reciprocating  motion  of  a  pifton,  and  the^d  by 
7,  .  make  the  co.nmunrcatron  of  n.o-  axis  into  tne  reciproc  b  made  nnthe  con- 


2d  the  convernon  oi  uie  cumiuuw  ~  J.  T ,  *T 

axis  into  the  reciprocating  motion  of  a  pdton,  and  the  ^co*ny. 
improvement  which  was  thought  to  have  been  made  onilru^, 


omit  it.  Well  iormea  lcciu,  ^  ^  .  .  , 

them  ailing  at  once,  ^^V^ifo'r^lCmachiue  improvement  which  was  thought  to  have  oeen  maue 
tion  extremely  fmooth  and  ‘n  „  ,  the  common  and  obvious  contrivance  of  a  crank,  by 

works  without  noife,  and  the  tLeth  lalt  a  ^  ,  f  fubftituting  a  double  rack  on  the  pifton- rod,  and  the 

time  without  fenfibly  changing  their  ^pe.  But  there  «  from  the  johs  occaf.oned  by  this 

are  cafes,  fuch  as  the  pallets  of  dock.  ^ ^  watches  .neon  ^  *  grJforge>  where  the  engi- 

where  the  utmoft  accuracy  of  form  is  of  the  g  t  neei>Jn  order  t0  avo;d  the  fame  inconvenience  anting 

importance  for  the  perfe6lion  °  t  e  vor  .  from  the  abrupt  motion  given  to  the  great  fledge  ham- 

M  Jl  hr  When  h„,y  „f  tr.rn  f.rfhd  w5gl„,  rrStting  with  ,  far-fold 

the  con-  drop  on  the  matters  to  be  pound  ,  P  Y  momentum,  formed  the  wipers  into  fpirals,  which  com- 

ftruit.on  th  P  are  lifted  fhould  be  made  of  fuch  *  form,  that  the  ;  thc  hammer  almoft  without  any 

offtamperf,fta^Der  may  be  raifed  by  a  uniform ,  p^ure,  or  with  a  but  the  refuk  was,  that  the  hammer 

motion  almoft  perfeftly  uniform.  If  th, sis  not  attend  J  ;t  had  been  raifed  in  contact  with 

to,  and  the  wiper  is  only  a  p [he  wiper, "and  then  fell  on  the  iron  bloom  with  very 
axis,  the  Hamper  is  forced  into  motion  at  once.  I  he  caufe  Gf  its  inefficiency  was  not  guef- 

occafions  violent  jolts  to  the  machine,  and  great  ftrams  J  removed,  and  wipers  of  the  common 

on  its  moving  parts  and  their  points  of  fupport  ;  where-  fed  at  bu  -  u  w  ^  In  th;8  opera. 

»  whrn  they  L  gr.du.l  y  l*«l,.tH.  |~q^tT  «f  * ^  ""'„S  of  thr  h,«n,r,  i,  abfolotcly  nr- 

foltory  motion  i.  never  felt  at  thr  impel  ed  point  of  the  tion,  the  nip  it  mul  be 

machine.  We  have  fe.n  pilon.  moved  by  »iea«<0r,  o"«  tha,/the  ,if„  ,„dlo 

double  rack  on  tlie  pifton  tod.  A  ha  -  ee  'faike  with  great  force  the  ilrong  oaken  fprmg  which 

th^hon  aa^if  it  had  fallen  from  a  great  heigh,.  Had 
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it  been  allowed  to  fly  to  that  height,  it  would  have 
fallen  upon  the  iron  with  fomewhat  more  force  (becaufe 
no  oaken  fpring  is  perfe&ly  elaflic)  ;  but  this  would 
s  have  required  more  than  twice  the  time. 

Creat  in-  In  employing  a  power  which  of  neceffity  recipro- 
•onvenien-  cates,  to  drive  machinery  which  requires  a  continuous 
:esi.'fare-  motion  (as  in  applying  the  (team  engine  to  a  cotton  or 

jovrer!tin^  a  Sn*^  t^iere  aIio  0CCUr  great  difficulties.  The 

neceffity  of  reciprocation  in  the  firft  mover  wafles  much 
power ;  becaufe  the  inflrument  which  communicates 
fuch  an  enormous  force  mull  be  extremely  ftrong,  and 
be  well  fupported.  The  impelling  power  is  wailed  in 
imparting,  and  afterwards  deilroying,  *a  vail  quantity  of 
motion  in  the  working  beam.  The  fkilfnl  engineer  will 
attend  to  this,  and  do  his  utmoil  to  procure  the  necef- 
fary  ilrength  of  this  fir  ft  mover,  without  making  it  a 
vail  load  of  inert  matter.  He  will  alfo  remark,  that 
all  the  drains  on  it,  and  on  its  fupports,  are  changing 
their  directions  in  every  flroke.  This  requires  particu¬ 
lar  attention  to  the  manner  of  fupporting  it.  If  vve 
obferve  the  (team  engines  which  have  been  long  erect¬ 
ed,  we  fee  that  they  have  uniformly  ffiaken  the  build¬ 
ing  to  pieces.  This  has  been  owing  to  the  ignorance 
or  inattention  of  the  engineer  in  this  particular.  They 
are  much  more  judicioufly  erected  now,  experience  ha¬ 
ving  taught  the  mot  ignorant  that  no  building  can 
withiland  their  defultory  and  oppofite  jolts,  and  that 
the  great  movements  mull  be  fupported  by  a  frame¬ 
work  independent  of  the  building  of  mafonry  which 
contains  it  (b). 

The  engineer  will  alfo  remark,  that  when  a  fingle 
droke  deam  engine  is  made  to  turn  a  mill,  all  the  com¬ 
munications  of  motion  change  the  direction  of  their 
preffiire  twice  every  droke.  During  the  working  droke 
of  the  beam,  one  fide  of  the  teeth  of  the  intervening 
wheels  is  preffing  the  machinery  forward  ;  but  during 
the  returning  droke,  the  machinery,  already  in  motion, 
is  dragging  the  beam,  and  the  wheels  are  a  ting  with 
the  other  fide  of  the  teeth.  This  occafions  a  rattling 
at  eve i  y  change,  and  makes  it  proper  to  falhion  both 
fi~ts  of  the  teeth  with  the  fame  care. 

It  will  frequently  conduce  to  the  good  performance 
of  an  engine,  to  make  the  action  of  the  refilling  work 
unequable,  accommodated  to  the  inequalities  of  the  im¬ 
pelling  power.  This  will  produce  a  more  uniform  mo¬ 
tion  in  machines  in  which  the  momentum  of  inertia  is 
inconfidcrable.  There  are  fome  beautiful  fpecimens  of 
this  kind  of  adjuftment,  in  the  mechanifm  of  animal 
^  bodies. 

Mature, o-  It  is  very  cudomary  to  add  what  is  called  a  Fly  to 
rnac^^nes*  This  is  a  heavy  difk  or  hoop,  or  other  mafs 
pLye  0  °f  matter,  balanced  on  its  axis,  and  fo  connected  with 
the  machinery  as  to  turn  brifkly  round  with  it.  This 
may  be  done  with  the  view  of  rendering  the  motion  of 
the  whole  more  regular,  notwithdanding  unavoidable 
inequalities  of  the  accelerating  forces,  or  of  the  refid- 
ances  occafioned  by  the  work.  It  becomes  a  Regu- 
Suppl.  Vol.  II.  Part  I. 


lator.  Srippofe  the  refiftance  extremely  unequal,  and 
the  impelling  power  perfectly  condant ;  as  when  a 
bucket  wheel  is  employed  to  work  one  pump.  When 
the  pidon  has  ended  its  working  droke,  and  while  it  is 
.  going  down  the  barrel,  the  power  of  the  wheel  being 
fcarcely  oppofed,  it  accelerates  the  whole  machine,  and 
the  pill  on  arrives  at  the  bottom  of  the  barrel  with  a  con- 
dderable  velocity.  But  in  the  rifmg  again,  the  wheel 
is  oppofed  by  the  column  of  water  now  preffing  on  the 
pidon.  This  immediately  retards  the  wheel;  and  wheu 
the  piilon  lias  reached  the  top  of  the  barrel,  all  the  ac¬ 
celeration  is  undone,  and  is  to  begin  again.  The  motion 
of  fuch  a  machine  is  very  hobbling  :  but  the  fuperplus 
of  accelerating  force  at  the  beginning  of  a  returning 
droke  will  not  make  fuch  a  change  in  the  motion  of 
the  machine  if  we  conned  the  fly  with  it.  For  the  ac¬ 
celerating  momentum  is  a  determinate  quantity.  There¬ 
fore,  if  the  radius  of  the  dy  be  great,  this  momentum 
will  be  attained  by  communicating  a  fmall  angular  mo¬ 
tion  to  the  machine.  The  momentum  of  the  fly  is  as  the 
fquare  of  its  radius;  therefore  it  refills  acceleration  in  this 
proportion ;  and  although  the  ovaplusof  power  generates 
the  fame  momentum  of  rotation  in  the  whole  machine 
as  before,  it  makes  but  a  fmall  addition  to  its  velocity. 

If  the  diameter  of  the  fly  be  doubled,  the  augmentation 
of  rotation  will  be  reduced  to  one- fourth.  Thus,  by  gi¬ 
ving  a  rapid  motion  to  a  fmall  quantity  of  matter,  the 
great  acceleration  during  the  returning  flroke  of  the 
pidon  is  prevented.  This  acceleration  continues,  how-  x 
ever,  during  the  whole  of  1  e  returning  droke,  and  at 
the  end  of  it  the  machine  has  acquired  its  greated  velo¬ 
city.  Now  the  working  dioke  begins,  and  the  over¬ 
plus  of  power  is  at  an  end.  The  machine  accelerates 
no  more  ;  but  if  the  power  is  juft  in  equilibrio  with  the 
rehdance,  it  keeps  the  velocity  which  it  has  acquired, 
and  is  (till  more  accelerated  during  the  next  returning 
droke.  But  now,  at  the  beginning  of  the  fubfequent 
working  droke,  there  is  an  overplus  of  refldance,  and  a 
retardation  begins,  and  continues  during  the  whole  rife 
of  the  pidon  ;  but  it  is  inconfiderable  in  companion  of 
what  it  would  have  been  without  the  fly  ;  for  the  fly, 
retaining  its  acquired  momentum,  drags  forward  the  reft 
of  the  machine,  aiding  the  impelling  power  of  the 
wheel.  It  does  this  by  all  the  communications  taking 
into  each  other  in  the  oppofite  dire&ion.  The  teeth 
of  the  intervening  wheels  are  heard  to  drop  from  their 
former  contafl  on  one  fide,  to  a  contaft  on  the  other. 

By  confideiing  this  procefs  with  attention,  we  eafily 
perceive  that,  in  a  few  ibokes,  the  overplus  of  power 
duiing  the  returning  droke  comes  to  be  fo  adjuded  to 
the  deficiency  during  the  working  droke,  that  the  acce¬ 
lerations  and  retardations  exa&ly  deftroy  each  other,  and 
every  fucceeding  droke  is  made  with  the  fame  velocity, 
and  an  equal  number  of  drokes  is  made  in  every  fuc¬ 
ceeding  minute.  Thus  the  machine  acquires  a  general 
uniformity  with  periodical  inequalities.  It  is  plain, 
that  by  fufficiently  enlarging  either  the  diameter  or  the 
O  weight 
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(b)  The  gudgeons  of  a  water-wheel  fhould  never  red  on  the  wall  of  the  building.  It  drakes  it  •  and  if  fet 
up  foon  alter  the  building  has  been  ere&ed,  it  prevents  the  mortar  from  taking  firm  bond;  perhaps  by  fhattmW 
the  calcareous  crydals  as  they  form.  When  the  engineer  is  obliged  to  red  the  gudgeons  in  this  way,  they  fhould 
be  fupported  by  a  block  of  oak  laid  a  little  hollow.  This  foftens  all  tremors,  like  the  fprings  of  a  wheel  car¬ 
nage,  I  his  pra&ice  would  be  very  ferviceable  in  many  other  parts  of  the  condrudlion. 
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weight  of  the  fly,  the  Irregularity  of  the  motion  may 
be  rendered  as  fniall  as  we  pleate.  It  is  much  better 
to  enlarge  the  diameter.  This  preferves  Me  fndion 
more  moderate,  and  the  pivot  wears  lets  For  thefe 
reafons,  a  flv  is  in  general  a  confderable  improvement, 
in  machinery,  by  equaling  many  exertions  that  are  na- 
turally  very  irregular.  Thus,  a  man  working  at  a  com- 
men  windlafs.  exerts  a  very  irregular  preiTure  on  the 
winch  In  one  of  his  portions  in  each  turn  he  can  ex¬ 
ert  a  force  of  near  70  pounds  without  fatigue,  but  in 
another  he  cannot  exert  above  25  ;  nor  muft  he  be 
loaded  with  much  above  this  in  general.  But  if  a  large 
fly  be  connefted  properly  with  the  windlafs,  he  will 
aft  with  equal  eafe  and  fpeed  againft  30  pounds. 

It  U4*  This  regulating  power  of  the  fly  is  without  bounds, 

powerful  and  may  be  ufed  to  render  uniform  a  motion  produced 
regulator,  by  the  mod  defultory  and  irregular  power.  It  is  thus 
that  the  moll  regular  motion  is  given  to  mills  that  are 
driven  bv  a  fmgle  ftroke  fleam  engine,  where  for  two 
or  even  three  leconds  there  is  no  force  preffing  round 
the  mill.  The  communication  is  made  through  a  maf- 
five  fly  of  very  great  diameter,  whirling  with  great  ra¬ 
pidity.  As  foon  as  the  impulfe  ceafes,  the  fly,  conti¬ 
nuing  its  motion,  urges  round  the  whole  machinery  with 
almoft  unabated  fpeed  At  this  inftant  all  the  teeth, 
and  all  the  joints,  between  the  fly  and  the  hrlt  mover, 
are  heard  to  catch  in  the  oppofite  direftion.  .  . 

If  any  permanent  change  (honld  happen  in  the  im- 
pelling  power,  or  in  the  refiflance,  the  fly  makes  110 
obftacle  to  its  producing  ii*  full  effeft  on  the  machine  ; 
and  it  will  be  obferved  to  acceleiate  or  retard  uniform¬ 
ly,  till  a  new  general  fpeed  is  acquired  exaftly  corre- 
fponding  with  this  new  power  and  refiflance. 

Many  machines  include  in  their  conllrnftion  move¬ 
ments  which  are  equivalent  with  this  intentional  regula¬ 
tor.  A  flour  mill,  for  example,  cannot  be  better  regu¬ 
lated  than  by  its  milftor.e  ;  but  in  the  Albion  nulls,  a 
heavy  fly  was  added  with  great  propi  iety  ;  for  if  the 
mills  had  been  legulated  by  iheir  milflones  only,  then  at 
eveiy  change  of  flroke  in  the  fleam  engine,  the  whole  train 
of  communications  between  the  beam,  which. is  the  l.ift 
mover,  and  the  regulating  milftonc,  which  is  the  very 
laft  mover,  would  take  in  the  oppofite  direftion.  Al¬ 
though  each  drop  in  the  teeth  and  joints  be  but  a  trifle, 
the  whole,  added  together,  would  make  a  conhderable 
jolt.  This  is  avoided  by  a  regulator  immediately  ad¬ 
joining  to  the  beam  This  continually  preffes  the  work¬ 
ing  machinery  in  one  direftion.  So  jud.c.oufly  were 
the  movements  of  that  noble  machine  contrived,  and  io 
nicely  were  they  executed,  that  not  the  lealt  node  was 
heard,  nor  the  flighted  iremor  felt  in  the  building. 

Mr  Valoue’s  beautiful  pile  engine  employed  at  Welt- 
minfler  Bridge  is  another  remarkable  inftance  of  the 
•  See PiLF-regulat'ng  power  of  a  fly*.  When  the  ram  is  drop- 
Engine ,  Eil"ped,  and  its  follower  difengaged  immediately  alter  it, 
cycl.  -1  t  r_  _ u  * n ,.t  1  ir  t.imVdf  down,  hecaufe  the 


inentum  of  inertia  is  as  ufeful  in  this  refpcA  as  it  is  pre¬ 
judicial  to  the  acceleration  or  any  reciprocation  when 

wanted 
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There  is  another  kind  of  regulating  fly,  confifting  of  A  bad  con. 
wings  whirled  brifldy  round  till  the  refiftance  of  tlie  air^r^  1Qno* 
prevents  any  great  acceleration.  This  is  a  very  bad 
one  for  a  working  machine,  for  it  produces  its  tfledlby 
really  wafting  a  part  of  the  moving  power,  frequent¬ 
ly  it  employs  a  very  great  and  unknown  part  of  it,  and 
robs  the  proprietor  ot  much  work.  It  fhould  never  be 
introduced  into  any  machine  employed  in  manuiac- 

tures.  42 

Some  ra**c  cafes  occur  where  a  very  different  regula-  A  conical 
tor  is  required  ;  where  a  certain  determined  velocity  is  pendulum 
found  neceflary.  In  this  cafe  the  machine  is  furniftied,^*^1^ 
at  its  extreme  mover,  with  a  conical  pendulum,  connR- gUiator. 
ing  of  two  heavy  balls  hanging  by  rods,  which  move  in 
very  nice  and  Ready  joints  at  the  top  of  a  vertical  axis. 

It  is  well  known,  that  when  this  axis  turns  round,  with 


an  angular  velocity  fuited  to  the  length  of  tliofe  pen¬ 
dulums,  the  time  of  a  revolution  is  determined.  Thus, 


the  hovfes  would  inttamly  tumble  down,  becaufe  the 
load,  againR  which  they  had  been  draining  hard,  is  at 
once  taken  off;  but  the  gin  is  connefted  with  a  very 
laro-e  fly,  which  checks  any  remarkable  acceleration,  al¬ 
lowing  the  horfes  to  lean  on  it  during  the  defeent  of 
the  load  ;  after  which  their  draught  recommences  im¬ 
mediately.  The  fnindles,  cards,  and  bobbins,  of  a  cot¬ 
ton  mill,  are  alfo  a'fort  of  flies.  Indeed  all  bulky  ma¬ 
chines  of  the  rotative  kind  tend  to  preferve  their  mo¬ 
tion  with  fomc  degree  of  fteadinefs,  and  their  great  mo- 


if  the  length  of  each  pendulum  be  3 9 1-  inches,  the  axis 
will  make  a  levolution  in  two  feconds  very  nearly.  If 
we  attempt  to  force  it  moie  fwiftly  round,  the  balls  will 
recede  a  little  from  the  axis,  but  it  employs  as  long 
time  for  a  revolution  as  before  ;  and  we  cannot  make  it 
turn  fwifter,  nnlefs  the  impelling  power  be  increafed 
beyond  all  probability ;  in  which  cafe  the  pendulum  will 
fly  out  from  the  centre  till  the  rods  are  horizontal,  af¬ 
ter  which  every  increafe  of  power  will  accelerate  the 
machine  very  fenflbly.  Watt  and  lloulton  have  applied 
this  contrivance  with  great  ingenuity  to  their  Ream  en¬ 
gines,  when  they  are  employed  for  driving  machinery 
for  manufactures  which  have  a  very  changeable  refiR- 
ance,  and  where  a  certain  fpeed  cannot  be  much  de¬ 
parted  from  without  great  inconvenience.  They  have 
connected  this  recefs  of  the  balls  from  the  axis  (which 
gives  immediate  indication  oi  an  increafe  of  power  or  a 
diminution  of  refiRance)  with  the  cock  which  admits 
the  Ream  to  the  working  cylinder.  The  balls  flying 
out,  caufe  the  cock  to  dole  a  little,  and  diminifh  the 
fuoply  of  Ream.  The  impelling  power  diminiflies  tlie 
next  moment,  and  the  balls  again  approach  the  axis, 
and  the  rotation  goes  on  as  before,  although  there  may 
have  occurred  h  ver  y  great  excels  or  deficiency  of  power. 

The  fame  contrivance  may  be  employed  to  raife  or  lower 
the  feeding  fluice  of  a  water  mill  employed  to  drive 

machinery.  43 

A  fly  is  fometimes  employed  for  a  very  different  pur- a  fly  forr 
pofc  from  that  of  a  regulator  of  motion -it  is  employ- times  col 
ed  as  a  collector  of  power.  Suppofe  all  refiRance  remo-  leftsp-iw 
ved  from  the  working  point  of  a  machine  furnifhed  with 
a  very  large  or  heavy  fly  immediately  connected  with 
the  working  point.  When  a  fmall  force  is  applied  to 
the  impelled  point  of  this  machine,  motion  will  begin 
in  the  machine,  and  the  fly  begin  to  turn.  Continue 
to  prefs  uniformly,  and  the  machine  will  accelerate. 

This  may  be  continued  till  the  fly  has  acquiied  a  very 
rapid  motion.  If  at  this  moment  a  refitting  body  be 
applied  to  the  working  point,  it  will  be  a&ed  on  with 
very  great  force;  for  the  fly  has.  now  accumulated  in 
its  circumference  a  very  great  momentum.  If  a  body 
were  expofed  immediately  to  the  aftioaof  this  circum¬ 
ference,  it  would  be  violently  Aruck.  Much  more 
will  it  be  fo,  if  the  body  be  expofed  to  the  a&ion  of  the 
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working  point,  which  perhaoi  makes  one  turn  while 
the  fly  makes  a  hundred.  It  will  exert  a  hundred  times 
more  foice  there  (very  nearly)  than  at  its  own  circum¬ 
ference  All  the  motion  which  has  been  accumulated 
on  the  fly  during  the  whole  progrtfs  of  its  accdt  ration 
is  exerted  in  an  inflant  at  the  working  point,  multiplied 
by  the  momentum  depending  on  the  proportion  ef  the 
parts  ol  the  machine.  It  is  thus  that  the  coining  profs 
performs  its  office  ;  nay,  it  is  thus  that  the  blackfmith 
forgca  a  bar  of  iron.  Swinging  the  great  fledge  ham¬ 
mer  round  his  head,  and  urging  it  with  force  the  whole 
way.  this  accumulated  motion  is  at  once  extinguifhed  by 
i nr  pi; <51  on  the  iron.  It  is  thus  we  drive  a  nail  ;  and  it 
is  thus  that  by  accumulating  a  very  moderate  force  ex¬ 
erted  during  four  or  five  turns  of  a  fly,  the  whole  of  it 
is  exerted  on  a  punch  fit  on  a  thick  plate  of  iron,  fuch 
as  is  employed  for  the  boilers  of  fleam  engines.  The 
plate  is  pierced  as  if  it  were  a  bit  of  cheefe.  This  ac¬ 
cumulating  power  of  a  fly  has  occafioncd  many  who 
think  themfelves  engineers  to  imagine,  that  a  fly  really 
adds  power  or  mechanical  force  to  an  engine;  and,  not 
underflaiiding  on  what  its  efficacy  depends,  they  often 
place  the  fly  in  a  fituation  where  it  only  added  a 
ufelefs  burden  to  the  machine.  It  fliould  always  be 
made  to  move  with  rapidity.  If  intended  for  a  mere 
regulator,  it  fliould  be  near  the  firft  mover.  If  it  is  in¬ 
tended  to  accumulate  force  in  the  workmg  point,  it 
fliould  not  be  far  feparated  from  it.  In  a  certain  fenfe, 
a  fly  may  be  faid  to  add  power  to  a  machine,  becaufe 
by  accumulating  into  the  exertion  of  one  moment  the 
exertions  of  many,  we  can  fometimes  overcome  an  ob- 
flacle  that  we  never  could  have  balanced  by  the  fame 
machine  unaided  by  the  fly. 

It  is  this  accumulation  of  force  which  gives  fuch  an 
appearance  of  power  to  fomeof  our  firft  movers.  When 
a  man  is  unfortunately  catched  by  the  teeth  of  a  paltry 
country  mill,  he  1*3  crufhed  almofl  to  mummy.  The 
power  of  the  ftream  is  conceived  to  be  prodigious;  and 
yet  we  are  certain,  upon  examination,  that  it  amounts 
to  the  preffurc  of  no  more  than  fifty  or  fixty  pounds. 
But  it  has  been  ading  for  fome  time ;  and  there  is  a 
inilflone  of  a  ton  weight  whirling  twice  round  in  a  fe- 
cond.  1  his  is  the  force  that  crufhed  the  unfortunate 
man  ;  and  it  required  it  all  to  do  it,  for  the  mill  flop¬ 
ped.  .  We  law  a  mill  in  the  neighbourhood  of  Elbing- 
roda  in  Hanover,  where  there  was  a  contrivance  which 
chfengsged  the  milftone  when  any  thing  got  entangled 
in  the  teeth  of  the  wheels.  It  was  tried  in  our  fight 
w  ith  a  head  of  cabbage.  It  crufhed  it  indeed,  but  not 
violently,  and  would  by  no  means  have  broken  a  man's 

44.  arn;- 

imphcity  It  is  hardly  neceflary  to  recommend  fimplicity  in  the 
onrecom- co ^ ^ 1 0 n  machines.  This  feems  now  fufficicntly 

tended.  un(firftood.  Multiplicity  of  motions  and  communica¬ 
tions  increafes  fridions ;  increafes  the  unavoidable  Ioffes 
by  bending  and  yielding  in  every  part  ;  expofes  to  all 
the  imperfections.  Gf  workmanfhip  ;  and  lias  a  great 
chance  of  being  indiftindly  conceived,  and  therefore 
conftruded  without  feience.  We  think  the  following 
conflruciion  of  a  capltan  or  crab  a  very  good  example 
ot  the  advantages  of  fimplicity.  It  is  the  invention  of 
an  untaught  but  very  ingenious  country  tradefman. 

Jg-  3’  .  EAB  is  the  barrel  of  the  capflan,  handing  vertically 

in  a  proper  frame,  as  ufual,  and  urged  round  by  bars 
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fuch  as  EF.  The  upper  part  A  of  the  barrel  is  17  45 

inches  in  diameter,  and  the  lower  B  is  16.  C  is  a  Example 
flrong  pulley  16  inches  in  diameter,  having  a  hook  D,  ft  and 

which  takes  hold  of  a  liawfer  attached  to  the  load,  powerful 
The  rope  ACB  is  wound  round  the  barul  A,  paffes  ai Aim- 
over  the  pulley  C,  and  is  then  wound  round  the  barrel 
B  in  the  oppofite  diredion.  No  farther  defeription  13 
neceflary,  we  think,  to  fhew  that,  by  heaving  by  the 
bar  F,  lb  as  to  wind  more  of  the  rope  upon  A,  and 
unwind  it  from  B,  the  pulley  C  muA  be  brought  near¬ 
er  to  the  capflan  by  about  three  inches  for  each  turn  of 
the  capflan  ;  and  that  this  Ample  capflan  is  equivalent 
to  an  ordinary  capflan  of  the  fame  length  of  bar  EF# 
and  diameter  of  barrel  B,  combined  with  a  16  fold 
tackle  of  pulleys;  or,  in  fhort,  that  it  is  16  times  more 
powerful  than  the  common  capflan  ;  free  from  the 
great  lots  by  fridion  and  bending  of  ropes,  which 
would  abforb  a  third  of  the  power  of  a  16  fold  tackle  ; 
and  that  whereas  all  other  engines  become  weaker  as 
they  multiply  the  power  to  a  greater  degree  (unlefs  they 
are  proportionally  more  bulky),  this  engine  becomes 
really  ftronger  in  itfclf.  Suppofe  we  wanted  to  have 
it  twice  as  powerful  as  at  prtfent  ;  nothing  is  neceflary 
but  to  cover  the  part  B  of  the  barrel  with  laths  a 
quarter  of  an  inch  thick.  In  fliort,  the  nearer  the  two 
barrels  are  to  equality,  the  more  poweiful  does  it  be¬ 
come.  We  give  it  to  the  public  as  au  excellent  cap¬ 
flan,  and  as  fuggefting  thoughts  which  an  intelligent 
engineer  may  employ  with  great  effed.  By  this  con¬ 
trivance,  and  ufing  an  iron  wire  inltead  of  a  catgut,  wc 
converted  a  common  eight  day  clock  into  one  which 
goes  for  two  months. 

We  intended  to  conclude  this  article  with  fome  oh- 
fervations  on  the  chief  clafles  of  powers  which  are  em¬ 
ployed  to  drive  machinery  ;  fuch  as  water,  wind,  at¬ 
mospheric  preflure,  gunpowder,  and  the  force  of  men 
and  other  animals,  giving  fome  notion  of  their  abfolute 
magnitudes,  and  the  effed  which  may  be  expeded  from 
them.  We  fhould  then  have  mentioned  what  has  been 
difeovered  as  to  their  variation  by  a  variation  of  velo¬ 
city.  And  we  intended  to  conclude  with  an  account 
of  what  knowledge  has  been  acquired  concerning  fiic- 
tion,  and  the  lofs  of  power  in  machinery  ariling  from 
this  caufe,  and  from  the  ffiffnefs  of  ropes,  and  fome 
other  caufes :  But  we  have  not  yet  been  able  to  bring 
thefe  matters  into  a  conneded  form,  which  would  fi ur¬ 
ged  the  methods  and  means  of  farther  information 
theieon.  We  muft  endeavour  to  find  another  oppor¬ 
tunity  of  communicating  to  the  public  what  wc  may 
yet  learn  on  thofe  fubjeds. 


We  have  now  eftablifhed  the  principles  on  which 
machines  mud  be  conltruded,  in  order  that  they  may 
produce  the  greatefl  effed  ;  but  it  would  be  improper 
to  difmifs  the  fubjed  without  flatiug  to  onr  readers 
Mr  Bramah's  new  method  of  producing  and  applying  a 
more  confiderable  degree  of  power  to  all  kinds  or  ma¬ 
chinery  requiring  motion  and  force,  than  by  any  meana 
at  prefent  p rad i fed  for  that  purpofe.  This  method, 
for  which  011  the  3  1  It  of  March  1796  he  obtained  a 
patent,  confifls  in  the  application  of  water  or  other 
denfe  fluids  to  various  engines,  fo  as,  in  tome  in  fiances, 
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to  caufe  them  to  ad  with  immenfe  force  ;  in  others, 
to  communicate  the  motion  and  powers  of  one.  part  of  a 
machine  to  feme  other  part  of  the  fame  machine  ;  and, 
laflly,  to  communicate  the  motion  and  force  of  one  ma¬ 
chine  to  another,  where  their  local  fituations  preclude 
the  application  of  all  other  methods  of  connexion. 

The  fir  ft  and  moft  material  part  of  this  invention 
will  be  clearly  underftood  by  an  infpeftion  of  fig.  4. 
where  “  A  is  a  cylinder  of  iron,  or  other  materials,  fuffi- 
ciently  ftrong,  and  bored  perfectly  fmooth  and  cylin¬ 
drical  ;  into  which  is  fitted  the  pifton  B,  which  mult 
be  made  perfectly  water-tight,  by  leather  or  other  ma¬ 
terials,  as  ufed  in  pump  making.  The  bottom  of  the 
cylinder  muft  alfo  be  made  fnfficiently  ftrong  with  the 
other  part  of  the  furface,  to  be  capable  of  reli  fling  the 
greateft  force  or  ftrain  that  may  at  any  time  be  requi¬ 
red.  In  the  bottom  of  the  cylinder  is  inferted  the  end 
of  the  tube  C  ;  the  aperture  of  which  communicates 
with  the  in  fide  of  the  cylinder,  under  the  pifton  B, 
where  it  is  font  with  the  fmall  valve  D,  the  fame  as  the 
fuftion- pipe  of  a  common  pump.  The  other  end  of 
the  tube  C  communicates  with  the  fmall  forcing  pump 
or  injeftor  E,  by  means  of  which  water  or  other  dtnfe 
fluids  can  be  forced  or  injefted  into  the  cylinder  A, 
under  the  pifton  B.  Now,  fuppofe  the  diameter  of  the 
cylinder  A  to  be  12  inches,  and  the  diameter  of  the 
pifton  of  the  fmall  pump  or  injeftor  E  only  one  quar¬ 
ter  of  an  inch,  the  proportion  between  the  two  furfaces 
or  ends  of  the  faid  piftons  will  be  as  1  to  2304  ;  and 
fuppofing  the  intermediate  fpace  between  them  to  be 
filled  with  water  or  other  denfe  fluid  capable  of  fufli- 
cient  refiftance,  the  force  of  one  pifton  will  aft  on  the 
other  juft  in  the  above  proportion,  viz.  as  1  is  to  2304. 
Suppofe  the  fmall  pifton  in  the.  injeftor  to  be  forced 
down  when  in  the  aft  of  pumping  or  injefting  water 
into  the  cylinder  A,  w  ith  the  power  of  20  cwt.  which 
could  eafily  be  done  by  the  lever  H  ;  the  pifton  B 
would  then  be  moved  up  with  a  force  equal  to  20  cwt. 
multiplied  by  2304.  Thus  is  conftrufted  a  hydro-me¬ 
chanical  engine,  whereby  a  weight  amounting  to  2304 
tons  can  be  raifed  by  a  Ample  lever,  through  equal  fpace, 
in  much  lefs  time  than  could  be  done  by  any  apparatus 
conftrufted  on  the  known  principles  of  mechanics  ;  and 
it  may  be  proper  to  obferve,  that  the  effeft  of  all  other 
mechanical  combinations  is  counterafted  by  an  accu¬ 
mulated  complication  of  parts,  which  renders  them  in¬ 
capable  of  be  mg  ufe  fully  extended  beyond  a  certain  de- 
gree  ;  but  in  machines  afted  upon  or  conftrufted  on 
this  orinciple,  every  difficulty  of  this-  kind  is  obviated, 
and  their  power  fuhjeft  to  no  finite  reftraint.  To  prove 
this,  it  will  be  only  neceffary  to  remark,  that  the  force 
of  any  machine  afting  upon  this  principle  can  be  inctea- 
fed  ad  infinitum ,  either  by  extending  the  proportion  be¬ 
tween  the  diameter  of  the  injeftor  and  the  cylinder  A, 
or  by  applying  greater  power  to  the  lever  H. 

<<  Fig  5.  reprefents  the  feftion  of  an  engine,  by  which 
very  wonderful  effefts  may  be  produced  inftantaneoufly 
by  means  of  comprdTed  air.  A  A  is  a  cylinder,  with 
the  pifton  B  fitting  air- tight,  in  the  fame  manner  as  de¬ 
fer  ibed  in  fig.  4  C  is  a  globular  veffel  made  of  cop¬ 
per,  iron,  or  other  ftrong  materials,  capable  of  refitting 
Immenfe  force,  fimilar  to  thofe.of  air  guns.  1)  is  a 
ftrong  tube  of  fmall  bore,  in  which  is  the  ftop-cock  E. 
One  of  the  ends  of  this  tube  communicates  with  the 
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cylinder  under  the  pifton  B,  and  the  other  with  the 
globe  C*  Now,  fuppofe  the  cylinder  A  to  be  the  fame 
diameter  as  that  in  fig.  4.  and  the  tube  D  equal  to  one 
quarter  of  an  inch  diameter,  which  Is  the  fame  as  the 
injeftor  fig.  4.  :  then,  fuppofe  that  air  is  injefted  into 
the  globe  C  (by  the  common  method),  till  it  preffes 
again  it  the  cock  E  with  a  force  equal  to  20  cwt.  which 
can  eatily  be  done  ;  the  confequence  will  be,  that  when 
the  cock  E  is  opened,  the  pifton  B  will  be  moved  in. 
the  cylinder  A  A  with  a  power  or  force  equal  to  2304 
tons  ;  and  it  is  obvious,  as  in  the  cafe  fig.  4.  that  any 
other  unlimited  degree  of  force  may  be  acquired  by 
machines  or  engines  thus  conftrufted. 

«  pig.  6.  is  a  feftion,  merely  to  fhew  how  the  power 
and  motion  of  one  machine  may,  by  means  of  fluids,  be 
transferred  or  communicated  to  another,  let  their  di¬ 
ftance  and  local  fituation  be  what  they  may..  A  and  B 
are  two  fmall  cylinders,  fmooth  and  cylindrical ;  in  the 
infide  of  each  of  which  is  a  pifton,  made  water  and  air 
tight,  as  in  figs  4.  and  5.  CC  is  a  tube  conveyed  un-‘ 
der  ground,  or  otherwise,  from  the  bottom  of  one  cy¬ 
linder  to  the  other,  to  form  a  communication  between 
them,  notwith (landing  their  diftance  be  evfcr  fo  great  ; 
this  tube  being  filled  with  water  or  other  fluid,  until  it 
touch  the  bottom  of  each  pifton  ;  then,  by  depreffing 
the  pifton  A,  the  pifton  B  will  be  raifed.  The  fame 
effeft  will  be  produced  vice  verfa  :  thus  bells  may  be 
rung,  wheels  turned,  or  other  machinery  put  invifibly  in- 
motion,  by  a  power  being  applied  to  either, 

“  Fig.  7.  is  a  feftion,  (hewing  another  inftance  of  com¬ 
municating  the  aftion  and  force  of  one  machine  to  an¬ 
other  ;  and  how  water  may  be  raifed  out  of  wells  of  any 
depth,  and  at  any  diftance  from  the  place  where  the 
operating  power  is  applied.  A  is  a  cylinder  ef  any  re¬ 
quired  dimenfions,  in  which  is  the  -working  pifton  B, 
as  in  the  foregoing  examples  :  into  the  bottom  of  this 
cylinder  is  inferted  the  tube  C,  which  may  be  of  lefs 
bore  than  the  cylinder  A.  This  tube  is  continued,  in 
any  required  direftion,  down  to  the  pump  cylinder  D, 
fuppofed  to  be  fixed  in  the  deep  well  EE,  and  forms  a 
junction  therewith  above  the  pifton  h  ;  which  pifton 
has  a  rod  G,  working  through  the  fluffing- box,  as  is 
ufiial  in  a  common  pump.  To  this  rod  G  is  comieftcd* 
over  a  pulley  or  otherwise,  a  weight  IT,  fufficient  to 
overbalance  the  weight  of  the  water  in  the  tube  C,  and 
to  raiie  the  piilon  F  when  the  pifton  B  is  lifted  :  thus, 
fuppofe  the  pifton  B  is  drawn  up  by  its  rod,  there  will 
be  a  vacuum  made  in  the  pump  cylinder  D,  below  the 
pifton  F;  this  vacuum  wilfbe  filled  with  water  through 
the  fuftion  pipe,  by  the  preflure  of  the  atmolphere,  as 
in  all  pumps  fixed  in  air.  The  return  of  the  pifton  B, 
by  being  prefled  downwards  in  the  cylinder  A,  will 
make  a  ftroke  of  the  pifton  in  the  pump  cylinder  D, 
which  may  be  repeated  in  the  ufual  way  by  the  motion 
of  the  pifton  B,  and  the  aftion  of  the  water  in  the  tube 
C.  The  rod  G  of  the  pifton  F,  and  the  weight  H, 
are  not  neceffary  in  wells  of  a  depth  where  the  atmo- 
fphere  will  overbalance  the  water  in  the  fuftion  of  the 
pump  cylinder  B,  and  that  in  the  tube  C.  Tbe  fmall 
tube  and  cock  in  the  ciftern  I,  are  for  the  purpofe  of 
charging  the  tube  C-,> 

That  thefe  contrivances  are  ingenious,  and  may  oc- 
.cafionally  prove  ufeful,  we  are  not  inclined  to  contro¬ 
vert  j  but  we  muft  confefs,  that  the  advantages  of  them 

appear 


appear  not  to  us  fo  great  as  to  their  author, 
they  do  not,  we  need  not  explain  to  any  man  who, 
with  a  fuffleient  degree  of  mechanical  and  mathematical 
knowledge,  has  perufed  this  article  with  attention. 
Air  John  Luc  cocky  however,  of  Mrtrley,  near  Leeds, 
thinks  fo  very  differently  from  us  on  this  fuhjedl,  that, 
on  Mr  Bramah's  principle,  he  propofes  to  apply  water 
or  other  denfe  fluids,  fo  as  to  make  them  fupply  the 
place  of  (team  in  what  is  commonly  called  the  fleam  en¬ 
gine.  He  calls  his  engine  the  paradoxical  machine;  and 


he  got  a  patent  for  it  on  the  2.8th  of  February  1799,, 
though  it  differs  in  nothing  from  Mr  Bramah's  ma¬ 
chine,  rtpreftnted  by  flg.  4.  except  that  the  tube  C  in 
the  paradoxical  machine  is  fupplied  with  water,  not  by 
means  of  a  forcing  pump,  but  from  a  ciftml  elevated  to 
fueh  a  height  as,  that  the  water  descending  through 
the  tube  may  produce  its  effect  merely  by  its  weight. 
Whether  this  variation,  for  it  is  no  improvement,  of 
Mr  Brarnah’s  machine  intitlcd  its  author  to  a  patent,  it 
is  not  our  bufinefs  to  inquire. 
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Macpher-  MACPHERSON  (James,  Efq;),  was  born  in  the 
fen*  pari ih  of  Kingufie,  and  county  of  Jnvernefs.  in  the  year 
173^  His  father  was  a  farmer  of  no  great  affluence  ; 
and  young  Macpherfon  received  the  earlier  part  of  his 
education  in  one  of  the  parifh  fchools  in  the  diftrift 
called  Badenoch.  By  an  anonymous  writer  in  the  E- 
dinburgh  Magazine,  he  is  faid  to  have  been  educated  in 
the  grammar  fchool  of  Jnvernefs;  and  he  may,  for 
ought  that  we  know  to  the  contrary,  have  fpent  a  year 
in  that  feminary  ;  but  we  rather  think  that  he  went  di¬ 
rectly  from  a  country  fchool  to  the  univerflty  ot  Aber¬ 
deen.  At  this  our  readers  need  not  be  furprifed  ;  for 
at  the  period  to  which  we  refer,  fome  of  the  parochial 
fchoolrnafters  in  Scotland,  and  more  efpecially  in  the 
Highlands,  were  men  eminent  for  tafle  and  clafflcal  li¬ 
terature. 

It  was  in  the  end  of  October  or  the  ifl  of  November 
1752,  that  James  Macpherfon  entered  the  King’s  Col¬ 
lege  ;  where  he  difplayed  more  genius  than  learning, 
entertaining  the  fociety  of  which  lie  was  a  member,  and 
even  diverting  the  younger  part  of  it  from  their  (Indies, 
by  his  humorous  and  doggerel  rhimes.  About  two 
years  after  his  admiflion  into  the  univerflty,  the  King’s 
College  added  two  months  to  the  length  of  its  annual 
fejjion  or  term  ;  which  induced  Macpherfon,  with  many 
mother  young  men,  to  remove  to  the  Mariichal  College, 
where  the  feflion  continued  fhort  ;  and  it  is  this  cir- 
cumilance  w  hich  leads  us  to  fuppofe  that  his  father  was 
not  opulent. 

Soon  after  he  left  college,  and  perhaps  before  he  left 
it,  he  was  fchool maflt r  of  Ruthveh,  or  Riven,  of  Bade¬ 
noch  ;  an  i  we  believe  be  afterwards  delighted  as  little 
as  his  great  antagonift  Johnfon  in  the  recolle&ion  of 
that  period  when  he  was  compelled,  by  the  narrowrefs 
of  his  fortune,  to  teach  boy?  in  an  obfeure  fchool.  It 
was  during  this  period,  we  think  in  1758,  that  he  pub- 
hfhed  The  High l under y  an  heroic  poem  in  fix  cantos, 
J2mo.  Of  this  work,  as  we  have  never  feen  it,  we 
can  fay  nothing.  By  the  anonymous  writer  already 
quoted,  it  is  mentioned  as  a  “  tifl’ue  of  fuflian  and  ab- 
furdity  whiltt  others,  and  they  too  men  of  learning 
and  chara&er,  have  aflured  us,  that  it  indicated  confl- 
dcrable  genius  in  fo  young  an  author. 

Soon  after  this  publication,  Mr  Macpherfon  quitted 
his  fchool,  and  was  received  by  Mr  Graham  of  Bal- 
gowan  into  his  family  as  tutor  to  his  Tons  ;  an  employr- 
ment  of  which  he  was  not  fond,  and  to  which  he  was 
not  long  condemned.  In  the  year  1760  he  furprifed 
the  world  by  the  publication  of  Fragments  of  Ancient 
Poetry  t  collected  in  the  Highlands  of  Scotland }  and  Tranf- 
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la  ted  from  the  Gaelic  or  Erfe  Languagey  8vo.  Thcfc  Macpher- 
fragments,  which  wtre  declared  to  be  genuine  remains  _  **on‘  f 
of  ancient  Scottifh  poetry,  at  their  lirll  appearance  de¬ 
lighted  every  reader  ;  and  fome  very  good  judges,  and 
amongfl  the  reft  Mr  Gray,  were  extremely  warm  in 
their  praifes.  Macphcifon  had  intended  to  bury  them 
in  a  Scotch  magazine,  but  was  prevented  from  fo  in¬ 
judicious  a  ftep  by  the  advice  of  a  friend.  He  pnb- 
lifhed  them  therefore  in  a  pamphlet  by  themfelves,  and 
thus  laid  the  foundation  of  his  future  fortune. 

As  other  fpccimens  were  laid  to  he  recoverable,  a 
fubferiptiou  was  fet  on  foot  by  the  Faculty  of  Advo¬ 
cates  at  Edinburgh,  to  enable  our  author  to  quit  the 
family  of  Balgowan,  perambulate  the  Highland?,  and 
fecure,  if  he  could,  the  precious  treafure.  He  engaged 
in  the  undertaking,  and  was  fuccefsful ;  for  all  who 
poflefled  any  of  the  long  famed  works,  vied  with  each 
other  in  giving  or  fending  them  to  a  man  who  had 
ftiewn  himfelf  fo  capable  of  doing  them  juftice. 

With  his  collection  of  poems,  and  fragments  of 
poems,  he  went  to  London  ;  and  tagging  them  toge¬ 
ther  in  the^  form  which  he  thought  belt,  he  published, 
in  1762,  Fuig.il,  an  indent  Epic  Poem,  in  fix  hooks y 
together  with  feveral  other  poem?,  coin po fed  by  Oflian 
the  fon  of  Fingal,  tranflated  from  the  Gaelic  language, 
qto.  The  fubjtCt  of  this  epic  poem  is  an  invaiion  of 
Ireland  by  Swaran  king  of  Lochlin.  Cuehullin,  gene¬ 
ral  of  the  Irifli  tribes  during  the  minority  of  Cormac 
king  of  Ireland,  upon  intell’gcnee  of  the  invafion  af- 
fembkd  his  forces  near  Tura,  a  caftle  on  the  coift  of 
UhUr.  The  poem  opens  with  the  landing  of  Swaran  ; 
councils  are  held,  battles  fought,  and  Cuchnlliu  is  at 
laft  totally  defeated.  In  the  mean  time,  Fingal,  king 
of  the  Highlands  of  Scotland,  whole  aid  had  been  Soli¬ 
cited  before  the  enemy  landed,  arrived,  and  expelled 
them  from  the  country.  This  war,  which  continued 
but  fix  days  and  as  many  nights,  is,  including  the  epi- 
fodes,  the  ftory  of  the  Poem.  The  feene,  the  heath  of 
Lena,  near  a  mountain  called  Ciomleach  in  Ulfter.  I  his 
poem  alfo  was  received  with  equal  applaufe  as  the  pre¬ 
ceding  Fragments. 

The  next  year  he  produced  Temoray  an  ancient  epic 
poem,  in  eight  books  ;  together  with  feveral  other 
poems  compofed  by  Oflian  (on  of  Fingal,  4 to,  which, 
though  well  received,  found  the  public  fomewhat  lefs 
difpoled  to  be  low  the  fame  meafure  of  applaufe.  Tho* 
thefe  poems  had  been  examined  by  Dr  Blair  and  others, 
and  their  authenticity  aflerted,  there  were  not  wanting 
fome  of  equal  reputation  for  critical  abilities,  who  either 
doubted  or  declared  their  difbclief  of  the  genuinenef*  o£ 

them* 
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Maqhcr*  them.  Into  this  qucflion  It  would  be  fupcrfl lions  to 
foil.  enter  here  particularly,  as  we  have  hud  enough  on  it 
clfe where.  See  Ossian,  hncycU  r  .  . 

That  any  man  fhoukl  fuppofc  Macpherfon,  alter  Ins 
tranflation  of  Homer,  the  author  cf  the  poems  which 
he  aferibes  to  Oflian,  appears  to  us  very  extraordinary; 
and  it  is  little  lets  extraordinary,  that  any  one  fhonkh 
for  a  moment,  believe  in  the  exigence  of  manuferipts  ox 
thefe  poems  of  very  high  antiquity.  Part  of  "them  he 
undoubtedly  received  in  manuscript  from  Macdonald  ot 
Clanronald  ;  .but  we  can  affirm,  on  the  bed  authority, 
that  the  faid  manufeript  was  written  at  different  times 
by  the  Macvunchs,  hereditary  bards  to  that.  family. 
He  may  likewife  have  received  fhort  manuferipts  elfe- 
where  ;  but  every  Highland  gentleman  of  learning  and 
of  candour  (and  none  elfe  have  a  right  to  decide  on  this 
queffion),  declares,  that  by  much  the  greater  part  of 
the  poems  had  been  preferved  in  fragments  and  popular 
fongs  from  a  very  remote  age  by  oral  tradition.  To 
thefe  fragments  Macpherfon  and  his  affociates  (a)  gave 
form  ;  and  it  was  by  uniting  together  fragments  of  dif¬ 
ferent  ages,  that  he  inadvertently  fuinifoed  Gibbon  and 
others  with  the  opportunity  of  objecting,  that  the 
poems  are  fometimes  inconfiftent  with  the  truth  of  hi¬ 
ll  ory.  This,  however,  is  no  folid  objection  to  their 
authenticity  ;  for  every  Wed  Highlander  fixty  years 
of  age  remembers  to  have  heard,  in  his  youth,,  great 
part  of  thofe  poems  repeated  by  old  men  ;  and  is  con¬ 
fident  that,  many  centuries  ago,  the  names  ,  of  I  tune 
Mac  hill  (Fingal),  and  of  Ofiian’s  other  heroes  and  he¬ 
roines,  were  as  familiar  to  a  Highland  ear,  as  the  names 
of  Agamemnon,  Hedor,  Helen,  &c.  were  to  a  Gre¬ 
cian  ear  at  the  time  when  the  poeim  of  Homer  were 
reduced  into  their  prefent  form.  .  For  the  fnbftance  of 
the  poems,  this  is  fnch  evidence  as  none  will  rejed  who 
does  not  prefer  his  own  cobweb  theories  to  the  united 
tedimony  of  a  v/hole  people. 

With  ref  pea  to  authenticity,  the  poems  cf  Oflian 
have  indeed  been  compared  with  the  poems  of  Rowley; 
but  the  comparifon  is  abfurd.  I  he  poems  of  the  Cel¬ 
tic  bard  were  not  found  in  an  old  ched,  and  prefented 
to  a  people  who  had  never  before  heard  either  of  them 
or  of  their  author;  they  were  die  popular  fongs  and 
traditions  of  ages  colle&ed  together,  and  reduced  into 
'  form,  with  additions  occafionally  made  by  the  tranffa- 
tor.  It  is  ridiculous  to  afk  how  theie  fongs  and  (lories 
could  be  fo  long  preferved  among  a  rude  and  illiterate 
people  ;  for  it  is  only  among  fuch  a  people,  whofe  ob- 
je&s  of  purfuit  are  too  few  to  occupy  all  their  atten¬ 
tion,  that  the  exploits  of  their  ancedors  can  be  handed 
down  by  tradition;  and  the  mod  feiious  obje&ion  which 
we  have  ever  met  with  to  the  tranfiatoi’s  account  of 
the  origin  of  the  poems,  arifes  from  his  having  pretend¬ 
ed  that  he  received  the  greater  part  of  them  in  old  ma* 
nuferipts. 

After  the  publication  of  Oflian’s  poems,  by  which 
we  have  reafou  to  believe  that  he  gained  twelve  hun¬ 
dred  pounds,  Mr  Macpherfon  was  called  to  an  employ¬ 
ment  which  withdrew  him,  for  fome  time,  both  from 
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the  mules  and  from  his  country.  Captain  Johnffone  was 
appointed  governor  of  Penfucola,  and  Mi  Macpherfon  t 
accompanied  him  as  his  fecrcUiy,  being  ai  the  fame 
time  made  fnrveyorgeneral  of  the  Floiidas.  If  our 
memory"  does  not  deceive  us,  fome  difference  aroie  be¬ 
tween  the  principal  and  his  dependant,  and  they  parted 
before  their  return  to  England.  Having  contributed 
his  aid  to  the  fettlement  of  the  civil  government  of  that 
colony,  he  vifited  feveral  of  the  Weft  India  iflands,  and 
fome  of  the  provinces  of  North  America,  and  returned 
to  England  in  the  year  1766,  where  he  retained  for 
life  his  falary  as  furveyor,  which  we  believe  was  L.200 
a-year. 

He  foon  returned  to  his  ffudies,  and  in  1771  produ¬ 
ced  An  Introduction  to  the  Btjtory  of  Great  Britain  and 
Ireland^  a  to  ;  a  work  which  he  fays,  u  without  any  of 
the  ordinary  incitements  to  literary  labour,  he  was  in** 
duced  to  proceed  in  by  the  foie  motive  of  private  a- 
inurement.”  The  fubjed  of  this  pei  formance,  it  might 
reafonably  be  fuppofed,  would  not  excite  any  violent 
controverfial  acrimony  ;  yet  neither  it  nor  its  author 
could  efcape  from  feveral  mod  grofs  and  Litter  invec- 
‘  1,  for  fome  of  which  he  perhaps  gave  too  great 


fon. 


tives, 
occafion. 

His  next  performance  produced  him  neither  reputa¬ 
tion  nor  profit.  In  1773  he  publifhed,  7 he  Iliad  of 
Homer ,  tranflated  in  two  volumes  4to  ;  a  work  fraught 
with  vanity  and  felf-confequence,  and  which  met  with 
the  moil  mortifying  reception  from  the  public.  It  was 
condemned  Jby  the  critics,  ridiculed  by  the  wits,  and 
negledled  by  the  world.  Some  of  his  friends,  and  par¬ 
ticularly  Sir  John  Elliott,  endeavoured  to  refeue  it  from 
contempt,  and  force  it  into  notice.  Their  fuccefs  was 
not  equal  to  their  efforts 

About  this  time  feems  to  be  the  period  of  Mr  Mac- 
pherfon’s  literary  mortifications.  In  1773  Dr  Johnfon 
and  Mr  Bofwell  made  the  tour  to  the  Hebrides;  and 
in  the  courfe  of  it,  the  former  took  fome  pains  to  exa¬ 
mine  into  the  proofs  of  the  authenticity  of  Oflian.  The 
refult  of  his  inquiries  he  gave  to  the  public  in  1775*  in 
his  narrative  of  the  tour  ;  and  his  opinion  was  unfa¬ 
vourable.  “  I  believe  they  (i.  e.  the  poems,  fays  he)* 
never  exilled  in  any'  other  form  than  that  which  we  have 
ften.  The  editor  or  author  never  could  fhew  the  ori¬ 
ginal  ;  nor  can  it  be  fhewn  by  any  other.  To  revenge 
reafonable  incredulity  by  refilling  evidence,  is  a  degree 
of  infolence  with  which  the  world  is  not  yet  acquaint¬ 
ed  ;  and  tlubborn  audacity  is  the  lail  refuge  of  guilt. 
It  would  be  eafy  to  (hew  it  if  he  had  it.  But  whence 
could  it  be  had  \  It  is  too  long  to  be  remembered,  and 
the  language  had  formerly  nothing  written.  He  has 
doubtltfs  inftrted  names  that  circulate  in  popular  ftories, 
and  may  have  tranflated  lome  wandering  ballads,  if  any 
can  be  found  ;  and  the  names  and  fome  of  the  images 
being  recollected,  make  an  inaccurate  auditor  imagine 
that  he  has  formeily  heard  the  whole.” 

Again,  he  fays,  “  I  have  yet  fuppofed  no  impoffure 
but  in  the  publifiier  ;  yet  I  am  far  from  certainty,  that 
fome  tranflations  have  not  been  lately  made,  that 

may 


(a)  We  have  been  affured  that  lie  had  affociates  :  and  that  for  the  defeription  of  Cnchullin’s  chariot  in  par¬ 
ticular  he  was  indebted  to  Mr  Macpherfon  of  Sue,  in  azide ;  a  man  of  native  genius,  and  though  not  po  fie  fled  of 
very  extenfive  erudition,  well  acquainted  with  Gaelic  poetry. 
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parts  of  the  original 


may  now  be  obtruded  as 
work. 

44  Ocdulity  on  the  one  part  Is  a  ftrong  temptation 
to  deceit  on  the  other,  efpecially  to  deceit  of  which  no 
perform)  'injury  is  the  coufequence,  and  which  flatters 
the  author  with  his  own  ingenuity.  The  Scots  have 
fomethisig  to  plead  for  their  eafy  reception  of  an  im¬ 
probable  fiction  :  they  are  feduced  by  their  fondutfs  for 
their  fuppofed  anceftors.  Neither  ought  the  Englifli  to 
be  much  influenced  by  Scotch  authority;  for  of  the 
pall  and  prefent  flate  of  the  whole  Erfe  nation,  the 
Lowlanders  are  at  lealt  as  ignorant  as  onrfclves.  To 
be  ignorant  is  painful;  but  it  is  dangerous  to  quiet  our 
uneafmefs  by  the  dtlufive  opiate  of  hafly  perfuafion.” 

Thcfe  reafonings,  if  reafonings  they*  can  be  called, 
might  have  been  eafiiy  anfv/eved,  had  not  Macpherfon 
pretended  to  the  poffeflion  of  at  lead  one  manufeript 
which  certainly  never  exifted.  He  did  not,  however, 
attempt  to  anfwer  them  ;  but  adopted  a  mode  of  pro¬ 
ceeding  which  tended  only  to  convince  the  world  that 
Johnfon’s  opinion  had  fome  foundation,  and  that  the 
editor  of  Ofti  m  had  more  imagination  than  found  judge, 
ment.  Prompted  by  his  evil  genius,  he  fent  a  mena¬ 
cing  letter  to  his  illuflrious  antagonift,  which  produced 
the  following  brief  but  fpirited  reply  ; 

“  Mr  James  Macpherfon,  No  date. 

#  “  I  received  your  foolifli  and  impudent  letter.  .Any 
violence  that  fhall  be  offered  to  me,  J  will  do  my  heft 
to  repel  ;  and  what  I  cannot  do  for  myfclf,  the  law 
fhall  do  for  me  ;  for  I  w  ill  not  be  hindered  from  expo- 
f:ng  what  I  think  a  cheat,  by  the  menaces  of  a  ruffian. 
What  !  Would  you  have  me  retradl :  I  thought  your 
work  an  imposition  :  1  think  fo  ff ill  ;  and,  for  my  opi¬ 
nion,  1  have  given  reafons,  which  t  dare  you  to  refute. 
Your  abilities,  fince  your  //Wr,  are  not  fo  formidable; 
and  what  I  hear  of  your  moialfty,  inclines  me  to  be¬ 
lieve  rather  what  you  fhall  prove  than  what  you  fhall 
fay.” 

Whether  this  letter  (hewed  to  Macpherfou  the  im¬ 
prudence  of  his  conduct,  or  that  he  had  been  made 
fenhble  of  his  folly  by  the  interpofition  of  friends,  we 
know  not  ;  but  certain  it  is,  we  hear  no  more  afterwards 
of  this  ridiculous  affair,  exceot  that  our  author  is  Am. 
pofed  to  have  aflifted  Mr  Macnicol  in  an  anfwer  to  Dr 
Johnfon’s  Tour,  printed  in  1779.  This  fiippoiition 
we  are  inclined  to  confider  as  well-founded,  becaufe  we 
have  been  told  by  a  gentleman  of  veracity,  that  Mr 
Macmcol  affirms,  that  the  fcurrility  of  h:<  bock,  which 
coiiaitutes  a  great  part  of  it,  was  inferted,  unknown  to 
imi,  after  the  manufeript  was  fent  for  publication  to 
.London. 

In  '775  Mr  Macpherfon  ptibliflied  The  Hiflory  of 
threat  Britain  from  the  Ref  oration  to  the  Accejfon  of  the 
Jituje  of  Hanover,  in  two  volumes  4to  ;  a  work  in  our 
opinion  of  great  merit,  though  by  one  party  it  has  been 
induttrioufly,  and,  we  are  lorry  to  add,  too  fuccelsfully, 
eentd.  As  an  hiltorian,  our  author  could  not  indeed 
boalt  t  he  attic  elegance  of  a  Robert  fon,  the  fplendour 
....  ,  !,b“on>  or  tll<;  philofophical  profundity  of  a  Hume; 

is/y/c,  though  it  has  fometimes  been  the  avowed, 
vas  not  the  real,  caufe  of  the  coldnefs  with  which  his 
£  tory  was  received  The  writer  of  this  (ketch  once 

tur,3  geut!emai'  of  rar,k,  and  of  the  Whig  intend, 

'  over  one  of  Macpherfon’s  volumes,  and  heard  him 
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the  book,  <4  I  cannot  bear  that  Macpher* 
if  he  thought  the  narrative  ^on* 
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fay,  upon  (htittiri^ 
work.”  He  was  afked 

falfe  ?  and  he  replied,  “  No!  It  is  too  true;  but  I 
cannot  bear  it,  becaufe  it  gives  me  a  bad  opinion  of 
thofe  great  men  to  whom  I  have  been  accuflomed  to 
look  back  with  reverence  as  to  the  fnviours  of  my 
country.” 

That  it  has  been  abhorred  by  others  on  the  fame  ac¬ 
count,  we  have  not  a  doubt  ;  and  yet  language  has  no 
name  too  contemptuous  for  thofe  who  will  not  follow- 
truth  whitherfoever  (he  may  lead  them  ;  or  who,  on 
the  abfnrd  pretence  of  having  already  made  up  their 
minds,  will  not  ftndy  the  evidence  on  both  fides  of  a 
difputed  queltion  in  our  national  hiflory.  A  man  needs 
not  furely  difapprove  of  the  Revolution,  or  of  the  fib- 
fequent  fettlements,  though  he  (bould  find  complete 
proofs  that  Danby  and  Sunderland  were  crooked  poli¬ 
ticians,  that  Marlborough  was  ungrateful,  or  even  that 
King  William  himfelf  was  not  that  upright  and  dilin- 
terefted  charaAer  which  from  their  infancy  they  have 
been  taught  to  believe.  It  is  r.o  uncommon  thing  for 
Divine  Provideuce  to  accompli(h  good  ends  by  wicked 
inftruinents.  Every  I’rotcftant  furely  confiders  the  Re¬ 
formation  as  one  of  the  mod  blefTed  events  that  have  ta- 
ken  place  in  the  w-oild  fince  the  firft  preaching  of  the  ' 
gofpel  of  Chrift  ;  yet  he  would  be  a  hardy  champion 
who  fhould  undertake  to  vindicate  the  motives  which 
influenced  the  conduA  of  the  firft  reformers — of  Hen¬ 
ry  VIII.  for  inflance,  or  even  of  Luther  himfelf.  And 
why  may  not  the  Revolution  be  confidere  1  as  in  the 
higheft  degree  beneficial  to  the  country,  though  the 
condnA  of  fome  of  thofe  who  brought  it  about  (hould 
be  found  to  be  fuch  as  Macpherfon  reprefents  it  t 
That  author  certainly  aAcd  with  great  fairnefs  ;  as 
together  with  the  hiflory  he  publi(hed  the  proofs  upon 
which  his  faAs  were  founded,  in  two  quarto  volumes, 
intitled,  Original  Papers,  containing  the  fecret  Hifory  of 
Great  Britain,  from  the  Ref  oration  to  the  Accejfwn  cf  the 
Houfeof  Hanover;  to  which  are  prefxed,  Ext  rafts  from 
the  Life  of  James  II.  as  written  by  himfelf 'J’hefe  pa¬ 
pers  were  chiefly  collected  by  Mr  Carte,  but  are  not  all 
of  equal  authority.  They,  however,  dear  up  many  oh- 
fcunties,  and  fet  the  characters  of  many  perfons  in  pad 
tunes  in  a  different  light  from  that  in  which  they  have 
been  ufually  viewed.  On  this  account  we  have  no  he- 
fitanon  to  lay,  that  he  who  is  capable  of  facrificing  pre¬ 
judice  to  truth,  and  wilhes  to  undtrfland  the  politics  of 
the  reigns  ofjames,  and  William,  and  Anne,  (hould 
ftudy  w.tli  care  the  volumes  of  Macpherfon. 

Soon  after  this  period,  the  tide  of  fortune  (lowed 
veiy  rapidly  in  Mr  Macpherfon’s  favour,  and  his  ta- 
lents  and  mduflry  were  amply  diffident  to  avail  himfelf 
of  eveiy  favourable  circumftance  which  arofe.  The 
refillance  of  the  Colonies  called  for  the  aid  of  a  ready 
writer  to  combat  the  arguments  of  the  Americans,  and 
to  give  foice  to  the  reafons  which  influenced  the  con¬ 
duit  of  government,  and  he  was  feleAed  for  the  pmpofe 
Among  other  things  (of  which  we  (hould  he  Had  to 
receive  a  more  particular  account),  he  wiott  a  painph- 
let,  which  was  circulated  with  much  induftrv,  iuHed 
The  Rights  of  Great  Britain  averted  a  rain d  'the  Claim) 
of  the  Colonies;  being  an  Anfwer  to  the  Declaration  cf 
the  General  Congrefs,  8vo,  1776,  and  of  which  many 
editions  were  pubhfliod.  He  alfo  was  the  author  of 
A  Jhort  Hifory  of  Oppoflitm  during  the  Inf  Sejfwn  if 
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Macpher*  Parliament,  8vo,  1779;  a  pamphlet  which,  on  account 
foil,  0£  merit,  was  by  many  afenbed  to  Mr  Gibbon 

But  a  more  lucrative  employment  was  conferred  on 
him  about  this  time.  .He  was  appointed  agent  to  the 
nabob  of  Arcot,  and  in  that  capacity  exerted  his  talents 
in  feveral  appeals  to  the  public  in  behalf  of  his  client. 
Among  others,  he  publifhed,  Letters  from  Mahommed 
M  Chan ,  Nabob  of  Arcot,  to  the  Court  of  Directors  ; 
to  which  is  annexed ,  a  State  of  I  acts  relative  to  Tanjore , 
with  an  Appendix  of  Original  Papers ,  4to,  1 7  77  ;  and 
he  was  fupprfed  to  be  the  author  of  Lhe  Iliflory  and 
Management  of  the  Pajl  India  Company  from  its  Origin 
in  1600  to  the  prefent  Limes ,  vol.  i.  containing  the  af¬ 
fairs  of  the  Carnatic,  in  which  the  rights  cl  the  nabob 
are  explained,  and  the  injullice  of  the  Company  proved, 

4t0’  !779-  .  ,  , 

In  his  capacity  of  agent  to  the  nabob,  it  was  pro¬ 
bably  thought  requifite  that  he  (hould  have  a  feat  in 
the  Britifh  Parliament.  He  was  accordingly  in  17  Ho 
chofen  member  for  Camelford ;  but  we  do  not  recoiled 
that  he  ever  attempted  to  fpeak  in  the  Iiouie.  He  was 
alfo  rcchofen  in  1784  and  1790. 

pie  had  purchafed,  we  think  before  the  year  179°> 
an  eitate  in  the  parifh  in  which  he  was  born ;  and  chan¬ 
ging  its  name  from  Retz  to  Bslville ,  built  on  it  large 
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and  elegant  marulon,  commanding  a  very  romantic  and 
pidurefque  view  ;  and  thither  he  retired, .  when  his  ^ 
health  began  to  fail,  in  expedation  of  receiving  benefit 
from  the  change  of  air.  He  continued,  however,  to 
decline  ;  and  after  lingering  fome  time,  died  at  his  feat 
at  Belville,  in  Invernefs,  on  the  17th  of  Pebruary 
1796. 

He  aopears  to  have  died  in  very  opulent  circumftan* 
ces  ;  and  by  his  will,  dated  June  1793',  gave  various 
annuities  and  legacies  to  feveral  perfons  to  a  great  a* 
mount.  He  alfo  bequeathed  L.  1000  to  John  Macken¬ 
zie  of  Figtree  Court,  in  the  Temple,  London,  to  de¬ 
fray  the  expence  of  printing  and  publifhing  Oflian  in 
the  original.  He  direded  L.  3 CO  to  be  laid  out  in 
erecting  a  monument  to  his  memory  in  fome  confpicu- 
ous  lituation  at  Belville,  and  ordered  that  his  body 
{hould  be  carried  from  Scotland,  and  interred  in  the 
Abbey  Church  of  Weflmiiilter,  the  city  in  which  lie 
had  pa  fled  the  bell  part  of  his  life.  His  remains  were 
accordingly  taken  from  the  place  where  he  died,  and 
buried  in  the  Poets  Corner  of  Wtftminfter  church. 

MAGM  A  is  properly  the  refufe  of  any  fubftance  uPiich 
has  been  fubjedted  to  preflure ;  but,  in  ehemillry,  the  term 
is  fometimes  ufed  to  denote  a  mixture  of  two  or  more 
bodies,  reduced  to  the  confidence  of  dough  or  pafie. 
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IN  natural  philofophy. — Our  intention  in  the  prefent 
article  was  princioally  to  give  a  more  diftind  ac¬ 
count  of  the  theory  of  Mr  fLpinus  than  is  contained  in 
the  article  Magnetism  of  the  Encyclopedia  Britannic  a, 
referring  for  proof  and  illuflration  to  the  many  fads 
contained  in  that  article :  but,  on  more  mature  confide- 
ration,  we  concluded,  that  this  method  would  fret  and 
confufe  the  reader  by  continual  references,  and  leave 
but  a  feeble  impreflion  at  la(t  We  have  therefore  pie- 
feried  the  putting  the  whole  into  the  form  of  a  fhort 
treat! L  on  magnetifm,  fimilar  to  our  fupplcmentary  ar¬ 
ticle  of  Electricity.  This,  we  hope,  will  be  more 
pel  fpicuous  and  fatisfadory  ;  flill  leaving  to  the  reader 
the  full  ufe  of  all  the  information  contained  in  the  ar¬ 
ticle  Magnetism  of  the  Didionary. 

Reaforn  The  knowledge  which  the  antient  naturalifts  poflef- 
why  the  fed  of  this  fubjed  <vas  extremely  imperfed,  and  alfords, 
ancient s  vve  think,  the  flrongell  proof  of  their  ignorance  of  the 
were  true  rnet|1Q(]  0f  philofophiling  ;  for  there  can  hardly  be 
nat  rai  V  named  any  objed  of  phyfieal  refearch  that  is  more  cn- 
philofo]  hy.  rious  in  itfelf,  or  moie  likely  to  engage  attention,  than 
the  apparent  life  and  adivity  of  a  piece  of  rude  unor- 
ganifed  matter.  This  had  attiaded  notice  in  very  ear¬ 
ly  times;  for  Thales  attributed  the  charaderillic  phe¬ 
nomenon,  the  attradion  of  a  piece  of  iron,  to  the  agen¬ 
cy  of  a  mind  or  foul  refiding  in  the  magnet.  Philofo- 
phers,  as  they  were  called,  feem  to  have  been  contented 
v/ith  this  lazy  notice  of  a  flight  fuggdtion,  unbecoming 
an  inquirer,  and  rather  fuch  as  might  be  expeded  from 
the  moll  incurious  peafant.  Even  A.riflotle,  the  moil 
zealous  and  the  mofl  fyftematic  Undent  of  Nature  of 
whole  labours  we  have  any  account,  has  colleded  no 
information  that  is  of  any  importance.  We  know  that 
the  general  imperfed  ion  of  ancient  phyfics  has  been 
aferibed  to  the  little  importance  that  was  attached  to 


the  knowledge  of  the  material  world  by  the  philofo- 
pliers  of  Greece  and  Rome,  who  thought  human  nature, 
the  adive  purfuits  of  men,  and  the  faience  of  public  af¬ 
fairs,  the  only  objeds  deferving  their  attention.  Mofl 
of  the  great  philofophers  of  antiquity  were  alfo  great 
adors  on  the  flage  of  human  life,  and  defpifed  acquifi- 
tions  which  did  not  tend  to  accomplifh  them  for  this 
dignified  employment  :  but  they  have  not  given  this 
reafon  themfelves,  though  none  was  more  likely  to  be 
uppermoft  in  their  mind.  Socrates  difliiades  from  the 
lludy  of  material  nature,  not  becaufe  it  was  unworthy 
of  the  attention  of  his  pupils,  but  becaufe  it  was  too 
difficult,  and  that  certainty  was  not  attainable  in  it. 
Nothing  can  more  diflindly  prove  their  ignorance  of 
what  is  really  attainable  in  faience,  namely,  the  know¬ 
ledge  of  the  laws  of  nature ,  and  their  ignorance  of  the 
only  method  of  acquiring  this  knowledge,  viz.  obferva- 
tion  and  experiment.  They  had  entertained  the  hopes 
of  difeovering  the  caufes  of  things,  and  had  formed  their 
philofophical  language,  and  their  mode  of  refearch,  in 
conformity  with  this  hopelefs  projed.  Making  little 
advances  in  the  dilcovery  of  the  caufes  of  the  pheno¬ 
mena  of  material  nature,  they  deferttd  this  ftudy  for 
the  lludy  of  the  condud  of  man  ;  not  becaufe  the  dis¬ 
covery  of  caufes  was  more  eafy  and  frequent  here,  but 
becaufe  the  lludy  itfelf  was  more  immediately  intereft- 
ing,  and  becaufe  any  thing  like  fuperior  knowledge  in 
it  puts  the  pofleflor  in  the  defirable  fituation  of  an  ad- 
vifer,  a  man  of  fuperior  wifdom  ;  and  as  this  lludy  was 
elofely  conneded  with  morals,  becaufe  the  fear  of  God 
is  truly  the  beginning  of  wifdom,  the  charader  of  the 
philofopher  acquired  an  eminence  and  dignity  which 
was  highly  flattering  to  human  vanity.  Their  proce¬ 
dure  in  the  moral  and  intelledual  lciences  is  llrongly 
marked  with  the  fame  ignorance  of  the  true  method  of 
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philcfophifmg ;  for  vvc  rarely  find  them  forming  gene¬ 
ral  proportions  on  copious  induXions  of  faXs  in  the 
conduct  of  men.  They  always  proceed  in  the  fyntlie- 
tic  method,  as  if  they  were  fully  converfant  in  the  firft 
principles  of  human  nature,  and  had  nothing  to  do  but 
to  make  the  application,  according  to  the  eftablilhed 
foim6  of  logic.  While  we  admire,  therefore,  the  faga- 
city,  the  penetration,  the  candid  obfervation,  and  the 
hapoy  illuftration,  to  be  found  in  the  works  of  the 
ancient  moralifts  and  writers  on  jurifprudeiice  and 
politics,  we  cannot  but  lament  that  fucli  great  men, 
frequently  engaged  in  public  affairs,  and  therefore 
having  the  fine  It  opportunities  for  deducing  general 
laws,  have  done  fo  little  in  this  way  ;  and  that  their 
writings,  however  engaging  and  precious,  cannot  be 
conhdered  as  any  thing  more  refined  than  the  obfeiva- 
tions  of  judicious  and  worthy  men,  with  all  the  dif- 
fufentfs  and  repetition  of  ordinary  conversation.  All 
this  has  arifen  from  the  want  of  a  jufl  notion  of  what  is 
attainable  in  this  department  of  fcience,  namely,  the 
laws  of  intellectual  and  moral  nature  ;  and  of  the  only 
pofftble  method  of  attaining  this  knowledge,  viz.  ob¬ 
fervation  and  experiment,  and  the  formation  of  general 
laws  by  the  ipduXion  of  particular  faXs 

We  have  been  led  into  tlicfe  reflexions  by  the  inat- 
vas'he  fjiit  tent  ion  of  the  ancients  to  the  curious  phenomena  of 
xperimer-  magnetifm  ;  which  mu  ft  have  occ  Hired  in  confiderable 
al enquirer and  entertaining  variety  to  any  perfon  who  had  ta- 
^°^ma^"ken  to  the  experimental  method.  And  we  have  ha¬ 
zarded  thefe  free  remarks,  expeXing  tlie  acquicfccnce 
of  our  readers,  becaufe  the  fuperior  knowledge  which 
we,  in  thefe  later  days,  have  acquired  of  the  mag- 
netical  phenomena,  were  the  firfl  fruits  of  the  true 
method  of  philofophifing.  This  v/as  pointed  out  to  the 
learned  world  in  159"  by  our  celebrated  countryman 
Chancellor  B?.con,  in  his  two  great  works,  the  Novum 
Organum  Scientiarum ,  and  De  Argument  is  Scientiarum .  Dr 
Gilbert  of  Colchefler,  a  pliilofopher  of  eminence  in  ma¬ 
ny  refpeXs,  but  chiefly  becaufe  lie  had  the  fame  jull 
views  cf  phitofophy  with  his  noble  countryman,  pub* 
lifhed  about  the  fame  time  hi?  Phyfiologta  Nova ,  feu 
T rad.  aim  de  Magnet  e  et  Corporibus  magnet  ids.  In  the 
introduction,  he  recounts  all  the  knowledge  of  the  an- 
tients  on  the  fubjeX,  and  their  fupine  inattention  to 
what  was  fo  entirely  in  their  hands  ;  and  the  impoflibf- 
lity  of  ever  adding  to  the  flock  of  ufefnl  knowledge,  fo 
long  as  men  imagined  themfelves  to  be  philofophifing 
while  they  were  only  repeating  a  few  cant  words,  and 
the  unmeaning  phrafe9  of  the  Ariflotelian  fchool.  It 
is  curious  to  remark  the  almofl  perfect  famenefs  of  Dr 
Gilbert’s  fentimentti  and  language  with  thofe  of  Lord 
Bacon.  They  both  charge,  in  a  peremptory  manner, 
all  thofe  who  pretend  to  inform  others,  to  give  over 
their  dialectic  labours,  which  are  nothing  but  tinging 
changes  on  a  few  trite  truths,  and  many  unfounded 
conjectures,  and  immediately  to  betake  themfelves  to 
-  experiment.  He  has  purfued  this  method  on  the  fub¬ 
jeX  of  magnetifm  with  wonderful  ardour,  and  with 
equal  genius  and  fuccefs  ;  for  Dr  Gilbert  was  poftefted 
both  of  great  ingenuity,  and  a  mind  fitted  for  general 
views  of  things.  The  work  contains  a  prodigious  num¬ 
ber  and  variety  of  obfervations  and  experiments,  col¬ 
lected  with  fagacity  from  the  writings  of  others,  and 
inftitnted  by  himfelf  with  confiderable  cxpence  and  la¬ 
bour.  It  would  indeed  be  a  miracle,  if  all  Dr  Gilbert’s 
Sup pl.  Vol.  II.  Part  I. 
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general  inferences  were  juft,  or  all  his  experiments  accu¬ 
rate.  It  was  untrodden  ground.  But,  on  the  whole, 
this  performance  contains  more  real  information  than 
any  writing  of  the  age  in  which  he  lived,  and  is  fcarcely 
exceeded  by  any  that  has  appeared  fince.  We  may 
hold  it  with  juftice  as  the  firii  fruits  of  the  Baconian 
or  experimental  philofophy. 

This  work  of  Dr  Gilbert's  relates  chiefly  to  the  load- 
ftone,  and  what  we  call  magnets,  that  is,  pieces  of  ileel 
which  have  acquired  properties  fimilar  to  thofe  of  the 
load  ftone.  But  he  ext  ends  the  term  magnetifm ,  and  the 
epithet  magnetic ,  to  all  bodies  which  are  affeXed  by 
loadftones  and  magnets  in  a  manner  fimilar  to  that  in 
which  they  aft’eX  each  other.  In  the  courfe  of  his  in- 
veftigation,  indeed,  he  finds  that  thefe  bodies  are  only 
fuch  as  contain  iron  in  fome  (late  or  other:  and  in  pro¬ 
ving  this  limitation  he  mentions  a  great  variety  of  phe¬ 
nomena  which  have  a  confiderable  refemblance  to  thofe 
which  he  allows  to  be  magnetics!,  namely,  thofe  which 
lie  called  cle8rical>  becauic  they  were  produced  in  the 
fame  way  that  amber  is  made  to  attradt  and  repel  light 
bodies.  Pie  marks  with  care  the  cliiiinXions  between 
thefe  and  the  charaXeriftic  phenomena  of  magnets.  lie 
feems  to  have  known,  that  all  bodies  may  Le  rendered 
cleXiical,  while  ferrugineous  fubftances  alone  can  be 
made  magnet ical.  3 

It  is  not  faying  too  much  of  this  work  of  Dr  Gil- ^,s  treatife 
belt’s  to  affirm,  that  it  contains  almoft  every  thing 
we  know  about  m?gnetifm.  His  unwearied  diligence coVLvie*. 
in  fearcliing  every  writing  on  the  fubjeX,  and  in  get¬ 
ting  information  from  navigators,  and  his  inceftant  oc¬ 
cupation  in  experiments,  have  left  very  few  faXs  un¬ 
known  to  him.  We  meet  with  many  things  in  the 
writings  of  pofterior  inquirers,  fome  of  them  of  high 
reputation,  and  of  the  prefent  day,  wh’cli  are  publiftied 
and  received  as  notable  difeoveries,  but  arc  contained  in 
the  rich  colleXion  of  Dr  Gilbert.  We  by  no  means 
aferibe  all  this  to  mean  plagiatifm,  although  wc  know 
traders  in  experimental  knowledge  who  are  not  free 
from  this  clia-ge.  We  aferibe  it  to  the  general  indo¬ 
lence  of  mankind,  who  do  not  like  the  trouble  of  con¬ 
futing  originals,  where  things  are  mixed  with  others 
which  they  do  not  want,  or  treated  in  a  way,  and  with 
a  painful  minutenefs,  which  are  no  longer  in  lalhion. 

Dr  Gilbert’s  book,  although  one  of  thole  which  docs 
the  liigheft  honour  to  our  country,  13  lefs  known  in  Bri¬ 
tain  than  on  the  continent.  Indeed  we  know  but  of 
two  Britifh  editions  of  it,  which  are  both  in  Latin  ; 
and  we  have  feen  five  editions  publiftied  in  Germany 
and  Holland  before  1628.  We  earneftly  recommend 
it  to  the  pcrufal  of  the  curious  reader.  He  will  (be- 
fides  the  found  philofophy)  find  more  faXs  in  it  than 
in  the  two  large  folios  of  Scarella. 

After  this  nioft  deferved  eulogy  on  the  parent  of 
magnetical  philofophy,  it  is  time  to  enter  outlie  fub- 
jeX. 

In  mechanical  philofophy,  a  phenomenon  is  not  to  be  We  canon* 
corifidered  as  explained,  unlefs  we  can  ftiew  that  it  islyclafsthc 
the  certain  refill  t  of  the  laws  of  motion  applied  to  mat- 1  henome~ 
ter.  It  is  in  this  way  that  the  general  propofitions  in* 
phyfical  aftronomy,  in  the  theory  of  machines,  in  liy. 
draulics,  &c.  are  demonftrated.  But  the  phenomena 
called  magnetical  have  not  as  yet  obtained  fucli  an  ex¬ 
planation.  We  do  not  fee  their  immediate  caufe,  nor 
can  we  fay  with  confidence  that  they  are  the  effeXs  of 
P  any 
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any  particular  kind  of  matter,  afting  on  the  bodies  ci¬ 
ther  by  impuliion  or  preflure. 

All  that  can  be  done  here  is  to  clafs  the  phenomena 
in  the  mol  dillinft  manner,  according  to  their  genera- 
lity.  In  this  we  obtain  a  two-fold  advantage.  We 
may  take  it  for  granted  that  the  mol  general  pheno¬ 
menon  is  the  nearel  allied  to  the  general  caufe.  But, 
farther,  we  obtain  by  this  method  a  true  theory  of  all 
the  fubordinate  phenomena,  tor  a  juft  theory  is  on  y 
the  pointing  out  the  general  faft  of  which  the  pheno¬ 
menon  under  confederation  is  a  particular  inlance.  Be¬ 
ginning  therefore  with  the  phenomenon  which  compre¬ 
hends  all  the  particular  cafes,  we  explain  thofe  cafes  in 
fhewing  in  what  manner  they  are  included  in  the  general 
phenomenon,  and  thus  we  fhall  be  able  to  predidt  what 
will  be  the  refult  cf  putting  the  body  under  confidera- 
tion  into  any  particular  fituation.  Aim  perhaps  we  may 
*nd,  in  them  all,  coincidences  which  will  enable  us  to 
ifhew  that  they  are  all  modifications  of  a  faft  lill  more 
general.  If  we  gain  this  point,  we  fhall  have  elabliflt- 
<d  a  complete  theory  of  them,  having  difeovered  the 
•Tenoral  faft  in  which  they  are  all  comprehended. 
Should  we  for  ever  remain  ignorant  of  the  caufe  of  this 
general  faft,  we  have  r.everthelefs  rendered  this  a  com¬ 
plete  branch  of  mechanical  theory.  Nay,  we  may  per¬ 
haps  difeover  fuch  circumlances  of  refemblance between 
this  general  faft  and  others,  with  which  we  are  better 
acquainted,  chat  we  fhall,  with  great  probability  at 
leaft,  be  able  to'  affign  the  caufe  of  the  general  faft  it- 
felf,  by  fhewing  the  law  of  which  it  is  a  particular  in- 
llance. 

We  fhall  attempt  this  method  on  the  present  occa- 

The  leading  fafts  in  magnetifm  are  the  two  follow¬ 
ing  : 

i.  If  any  oblong  piece  of  iron,  fuch  as  a  bar,  rod,  or 
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But  this  is  noc  the  true  pofition  affefted  by  the  iron 
rod.  If  it  he  thru  (I  through  a  piece  of  wood  or  cork 
perfeftly  fpherical,  in  fuch  a  manner  that  it  paffes  thro 
its  centre,  and  if  the  centre  of  gravity  coincide  with 
this  centre,  and  the  whole  be  of  Uich  weight  as  to  re¬ 
main  in  any  part  of  the  water,  without  either  afeend * 

'ing  or  defending,  then  it  will  finally  fettle  in  a  plane 
inclined  to  the  meridian  about  25  ,  and  the  north  end 
will  be  deprefled  about  73"  below  the  horizon. 

All  this  is  equivalent  with  faying,  that  if  any  oblong 
piece  of  iron  or  fleel  be  very  nicely  poifcd  on  its  centre 
of  gravity,  and  at  perfeft  liberty  to  turn  round  that 
centre  in  every  direftion,  it  will  finally  take  the  pofi¬ 
tion  now  mentioned. 

We  have  farther  to  obferve  with  regard  to  this  ex¬ 
periment,  that  it  is  indifferent  which  end  of  the  rod  be 
placed  toward  the  north  in  the  beginning  of  the  expe¬ 
riment.  That  end  will  finally  fettle  towaid  the  north  ; 
and  if  the  experiment  be  repeated  with  the  fame  rod, 
but  with  the  other  end  north,  it  will  finally  fettle  in 
this  new  attitude.  It  is,  however,  not  always  that  we 
find  pieces  of  iron  thus  perfeftly  indifferent.^  Very  fre- 
chk  ntly  one  end  affefts  the  northerly  pofition,  and  we 
cannot  make  the  other  end  a  ffumc  its  place:  the  caufes 
of  this  difference  will  be  clearly  feen  by  and  bye.  6 

The  pofition  thus  affefted  by  a  rod  of  iron  is  called  Magnet i. 
by  Dr  Gilbert  the  magnetical  position  or  direc- CAL  P0Sl# 
tion.  It  is  not  the  fame,  nor  parallel,  in  all  parts  of 
the  earth,  as  will  be  more  particularly  noticed  after¬ 
wards.  7 

2.  The  other  leading  fad  is  this  :  When  a  piece  of  Second  faft. 
iron,  lying  in  the  magmtrcal  pofition,  or  nearly  lb,  and  in  n  at- 
at  perfeft  liberty  to  move  in  every  direftion,  is  aP  Uu01u 
proaclied  by  another  oblong  piece  of  iron,  held  nearly  1 
in  the  fame  pofition,  it  is  attrafted  by  it ;  that  is,  the 
moveable  piece  of  iron  v'ill  gradually  approach  to  the 
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ges  ltfelfin  •  be  p0  fitted  that  it  can  affume  any  direftion,  it  one  that  is  prefen  ted  to  it,  and  vvil  a 
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will  arrange  itfelf  in  a  certain  determina’e  .direftion 
with  refped  to  the  axis  of  the  earth.  Thus,  if,  in  any 
part  of  Britain,  an  iron  or  fled  wire  be  thrud  through 
a  piece  of  cork,  as  reprefented  in  fig-1-  f°  as  ^at  the 
whole  may  fwim  level  in  water,  and  if  it  be  laid  in  the 
water  nearly  north-wed  and  fouth-taft,  it  will  flowly 
change  its  pofition,  and  finally  fettle  in  a  direftion,  ma¬ 
king  an  angle  of  about  25  degrees  with  the  meridian. 

This  experiment,  which  we  owe  to  Dr  Gilbert  (fee 
B.  I.  ch  11.),  is  delicate,  and  requires  attention  to 
many  circumflances.  The  force  with  which  the  iron 
tends  toward  this  final  pofition  is  extremely  weak,  and 
will  be  balanced  by  very  minute  and  othervvife  infenfi- 
ble  refidances  ;  but  we  have  never  found  it  fail  when 
executed  as  here  dirtded.  An  iron  wire  of  the  fize 
of  an  ordinary  quill,  and  about  eight  or  ten  inches  long, 
is  very  fit  for  the  purpofe.  It  fhould  be  thrall  through 
the  cork  at  right  angles  to  its  axis  ;  and  fo  adjuded,  by 
repeated  trials,  as  to  fwim  level  01  parallel  to  the  hori¬ 
zon..  The  experiment  mud  alfo  be  made  at  a  great 
didance  from  all  iron  ;  therefore  in  a  bafon  of  fome 
other  metal  or  earthen  ware.  It  may  fometimes  require 
a  very  long  while  before  the  motion  begin  ;  and  if  the 
wire  has  been  placed  at  right  angles  to  the  dueftion 
which  we  have  mentioned  as  final,  it  will  never  change 
its  pofition  :  therefore  we  have  direded  it  to  be  laid  in 
a  direftion  not  too  remote,  yet  very  fenfibly  different 
from  the  final  direftion. 


come  into 
along 


contaft  with  it,  and  may  then  be  flowly  drawn 

by  n-  . 

This  phenomenon,  although  not  fo  delicate  as  the 
former,  is  dill  very  nice,  becaufe  the  attraction  is  fo 
weak  that  it  is  balanced  by  almod  infenfible  obff ruc¬ 
tions.  But  the  experiment  will  fearedy  fail  if  con- 
dufted  as  follows:  Let  a  ftrong  iion  wire  be  made  to 
float  on  water  by  means  of  a  piece  of  cork,  in  the 
manner  already  dcfciibed,  having  o-ue  end  under  water. 

See  fig. 1.  B.  #  # 

When  it  is  nearly  in  the  magnetical  pofition,  bring 
the  end  of  a  pretty  big  iron  lod,  fuch  as  the  point  of  a 
new  poker,  within  a  quarter  of  an  inch  of  its  fouthern 
end  (holding  the  poker  in  a  pofition  not  very  different 
from  the  magnetical  pofition),  and  hold  it  there  for  fome 
time,  not  exaftly  fouthward  from  it,  but  a  little  to  one 
fide  The  floating  iron  will  be  obferved  to  turn  to¬ 
wards  it  with  an  accelerated  motion;  will  touch  it,  and 
may  then  be  drawn  by  it  through  the  water  in  any  di¬ 
reftion.  We  fhall  have  the  fame  refult  by  approaching 
the  northern  extremity  of  the  floating  iron  with  the 
upper  end  of  the  poker. 

Bhe  fame  phenomenon  may  be  obferved  by  depend¬ 
ing  the  firft  piece  of  iron  by  its  middle  by  a  long  and 
{lender  hair  or  thread.  The  fufpcnfion  muff  be  long, 
other  wife  the  lliffnefs  of  the  hair  or  thread  may  be  fuf- 
ficient  for  balancing  the  very  fmall  force  with  which  the 
pieces  of  iron  tend  toward  each  other.  "  The  phenome- 
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non  may  alfo  be  obferved  in  a  piece  of  iron  which 
turns  freely  on  a  fine  point,  like  the  needle  of  the  ma* 
rinei’s  compels. 

In  this,  as  in  the  former  experiment,  the  ends  of  the 
"pieces  of  iron  are  obferved,  in  general,  to  be  indifferent ; 
that  is,  either  end  of  the  one  will  attract  either  end  of 
the  other.  It  often  happens,  however,  that  the  ends 
are  not  thus  indifferent,  and  that  the  end  of  the  move 
able  piece  of  iron,  inftead  of  approaching  the  other,  will 
be  obferved  to  recede  from  ir,  and  appear  to  avoid  it. 
We  fhall  foon  learn  the  caufe  of  this  difference  in  the 
8  dates  of  iron. 

hba&ion  It  is  fcarcely  neceffary  to  remark,  that  we  mufl  in- 
nutual.  fer  from  thefe  experiments,  that  the  action  is  mutual^ 
between  the  two  pieces  of  iron.  Either  of  them  may  be 
the  moveable  piece  which  approaches  the  other,  mam- 
fefting  the  attradion  of  that  other.  This  reciprocity 
of  adion  will  be  abundantly  verified  and  explained  in  its 
proper  place. 

vj  t  ^ecu  Thefe  two  fads  were  long  thought  to  be  peculiar  to 
iartonia-.loadftones  and  artificial  magnets,  that  is,  pieces  of  iron 
etiurload-  which  have  acquired  this  property  by  certain  treatment 
tone;  with  loadflones ;  but  they  were  dlfcovered  by  l)r 
Gilbert  to  be  inherent  in  all  iron  in  its  metallic  date  ; 
and  were  thought  by  him  to  be  neceffary  confluences 
of  a  general  principle  in  the  conditution  of  this  globe. 
Thefe  phenomena  are  indeed  much  more  confpicuous 
in  loadftones  and  magnets  ;  and  it  is  therefore  with  luch 
that  experiments  are  bed  made  for  learning  their  various 
T0  modifications. 

3ut,in  iron,  But  there  is  another  circumdance,  befides  the  degree 
is  indiffe -  0f  vivacity,  in  which  the  magnetifm  of  common  iron 
momerta-  anc^  remarkably  differs  from  that  of  a  load  done  or 
rv,  and  in  magnet.  When  a  loadftone  or  magnet  is  fo  fupported 
loadftones  as  to  be  at  liberty  to  take  any  pofition,  it  arranges  it- 
and  df  ^  in  t^ie  m2gn<tical  diredion,  and  cue  determined  ind 
niiuate!^-  northern  quarter;  and  if  it  be  placed 

fo  that  the  other  end  is  in  that  fituation,  it  does  not  re¬ 
main  there,  but  gradually  turns  round,  and,  after  a  few 
ofcillations,  the  fame  end  ultimately  fettles  in  the  north. 
This  is  diilindly  feen  in  the  needle  of  the  mariner's 
compafs,  which  is  juft  a  fmall  magnet  prepared  in  the 
fame  way  with  all  other  magnets.  The  feveral  ends  of 
loadtlones  or  magnets  are  thus  permanently  the  north 
or  the  fouth  ends ;  whereas  we  faid  that  either  end  of  a 
piece  of  common  iron  being  turned  to  the  northern 
quarter,  it  finally  fettles  there 

It  is  this  circumdance  which  has  rendered  magnetifm 
fo  precious  a  difeovery  to  mankind,  by  furnilhing  us 
with  the  compafs,  an  indrument  by  which  we  learn  the 
different  quarters  of  the  horizon,  and  which  thus  tells  the 
diredion  of  a  {hip’s  courfe  through  the  patlilefs  ocean 
(fee  Compass  and  Variation,  EncycL);  and  alfo 
fhews  us  the  diredions  of  the  veins  and  workings  in  the 
deeped  mines.  It  was  natural  therefore  to  call  thofe 
the  north  and  fouth  ends  of  the  mariner’s  needle,  or  of 
a  loadftone  or  magnet.  I)r  Gilbert  called  them  the 
poles  of  the  loadftone  or  magnet.  He  had  found  it 
convenient  for  the  propofed  train  of  his  experiments  to 
form  h’u  loadftones  into  fpheres,  which  he  called  ti-  r- 
rell^e,  from  their  refemblance  to  this  globe  ;  m  which 
cafe  the  north  and  fouth  ends  of  his  loadftones  were  the 
poles  of  the  terrelhe.  He  therefore  gave  the  name  pole 
to  that  part  of  any  loadftone  or  magnet  which  thus 
turned  to  the  north  or  fouth.  The  denomination  was 
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adopted  by  all  fubfequent  writers,  and  now  makes  a 
term  in  the  language  of  mainetifm.  Tr 

Alfo,  when  we  approach  cither  end  of  a  piece  of  Poleb^ 
iron  A  to  either  end  of  another  B,  thefe  ends  mutually 
attract  ;  or  if  either  end  of  a  magnet  A  be  brought 
near  either  end  of  a  piece  of  common  iron,  they  mu¬ 
tually  attrad  each  other.  But  if  we  bring  that  end  of 
a  magnet  A  which  turns  to  the  north  near  to  th efimi- 
lar  end  of  another  magnet  B,  thefe  ends  will  not  attrad 
each  other,  but,  on  the  contrary,  will  repel.  If  the 
two  magnets  are  made  to  float  on  pieces  of  wood,  and 
have  their  north  poles  fronting  each  other,  the  magnets 
will  retire  from  each  other  ;  and  in  doing  fo,  they  ge¬ 
nerally  turn  round  their  axes,  till  the  north  pole  of  one 
front  the  fouth  pole  of  the  other,  and  then  they  run  to¬ 
gether.  This  is  a  very  notable  diftindion  between  the 
magnetifm  of  magnets  and  that  of  common  iron  ;  and 
whenever  we  fee  a  piece  of  iron  ihew  this  permanent 
diftindion  of  its  ends,  we  muft  confider  it  as  a  magnet, 
and  conclude  that  it  has  met  with  fume  peculiar  treat¬ 
ment. 

lt  is  not,  however,  ftridly  true,  that  the  poles  of 
loadftones  or  magnets  are  fo  fixed  in  particular  parts  of 
their  fiibftance,  nor  that  the  poles  of  the  fame  name  fo 
conftantly  repel  each  other;  for  if  a  final!  or  weak  mag¬ 
net  A  have  its  pole  brought  near  the  fimilar  pole  of  a 
large  or  ftrong  magnet  B,  they  are  often  found  to  at¬ 
tract  when  almoft  touching,  although  at  more  confider- 
able  diftances  they  repel  each  other.  But  this  is  not 
an  exception  to  the  general  proportion  ;  for  when  the 
north  pole  of  A  is  thus  at  traded  by  the  north  pole  of 
B,  it  will  be  found,  by  ether  trials,  to  have  all  the  qua¬ 
lities  of  a  fouth  pole,  while  thus  in  the  neighbourhood 
of  the  north  pole  of  B. 

The  magnetic  properties  and  phenomena  are  conve-  ^;l  r;ict; . 
niently  diltinguifhed  into  thole  ot  force  and  of  pola-  force  and 
rity.  Thole  of  the  firfl  clafs  only  were  known  to  the  polarity. 
ancients,  and  even  of  them  their  knowledge  was  ex¬ 
tremely  fcanty  and  imperfect.  They  may  all  be  cl  a  fifed 
under  the  following  general  proportions 

1.  The  fimilar  poles  of  two  magnets  repel  each  other  Similar 

with  a  force  decrealing  as  the  diftaiices  increafe.  poles  re- 

2.  The  dififimilar  poles  of  two  magnets  attrad  each 

other  with  a  force  decreafing  as  the  diftances  increafe.  J0{.sat. 

3.  Magnets  arrange  theinfelves  in  a  certain  determi- 1  a<ft,  each 

nate  pofition  with  refped  to  each  other.  other. 

The  fir  ft  objed  of  refearch  in  our  farther  examina-  T|ie^w 
tion  of  thefe  properties  is  the  relation  which  is  obfier*Df 
ved  to  obtain  between  the  diftances  of  the  ading  poles  .don  and  rc- 
and  their  force  of  adion.  This  has  accordingly  oecu  pulfion  is 
pied  much  attention  of  rhe  philofophers,  and  nuinberlefs0^  ddlicult 
experiments  have  been  made  in  order  to  afeertain  the 
law  of  variation,  both  of  the  attradion  ana  the  repul- 
fion.  A  great  number  of  thefe  have  been  narrated  in 
the  article  Magnetism  of  the  EncycL  from  which  it 
appears  that  it  has  been  a  matter  of  great  difficulty,  and 
had  not  been  afeertained  with  certainty  or  preciiion 
when  that  article  was  publifhcd.  It  is  obvious,  fiom 
the  nature  of  the  thing,  that  the  determination  is  veiy 
difficult,  and  the  inveiligation  very  complicated.  We 
can  only  obferve  the  fimultaneous  motion  of  ihc  whole 
magnet  ;  yet  we  know  that  there  are  four  fepm\te  ac¬ 
tions  coexifting  and  contributing  in  different  directions, 
and  with  different  forces,  to  the  fenfible  efted.  The 
force  which  we  meafure,  in  any  way  whatever,  is  com- 
E  2  pounded 
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pounded  of  four  different  forces,  which  we  cannot  fe- 
parate  and  meafure  apart ;  for  the  north  pole  of  A  re¬ 
pels  the  north  pole  of  13,  and  attracts  its  fonth  pole, 
while  the  fouth  pole  of  A  exerts  the  oppolite  forces  on 
the  fame  poles  of  13.  The  attraftion  which  we  obferve 
is  the  excefs  of  two  unequal  attraftions  above  two  un¬ 
equal  repulfions.  The  fame  might  be  faid  of  an  obfer- 
ved  repulfion.  Nay,  the  matter  is  incomparably  more 
complicated  than  this  ;  becanfe,  for  any  thing  that  we 
know,  every  particle  of  A  afts  on  every  particle  of  B, 
and  is  afttd  on  by  it;  and  the  intenGty  of  thofe  aftions 
may  be  different  at  the  fame  didances,  and  is  certainly 
different  when  the  diflances  are  fo.  Thus  there  is  a 
combination  of  an  unknown  number  of  aftions,  each  of 
which  is  unknown  individually,  both  in  direction  and 
intenfity.  The  precife  determination  is  therefore,  in 
all  probability,  impodible.  By  precife  determination, 
we  mean  the  law  of  mutual  aft  ion  between  two  mag¬ 
netic  particles,  or  that  precife  funftion  of  the  di fiance 
which  defines  the  inteniity  of  the  force  ;  fo  that  rr.ea- 
furing  the  didance  of  the  afting  particles  on  the  axis  of 
a  curve,  the  ordinates  of  the  curve  may  have  the  pro¬ 
portions  of  the  attraftions  and  repullions. 

It  is  almoft  needlefs  to  attempt  any  deduftion  of  the 
law  of  variation  from  the  numerous  experiments  which 
have  been  publifhed  by  different  philofophers.  An 
ample  colleftion  of  them  may  be  feeu  in  ScarelU's  trea- 
trfe.  Mr  Mufchenbroek  has  made  a  prodigious  num¬ 
ber  ;  but  all  are  fo  anomalous,  and  exhibit  fuch  diffe¬ 
rent  laws  of  diminution  by  an  increafe  cf  didance,  that 
we  may  be  certain  that  the  experiments  have  been  in¬ 
judicious.  Attention  lias  not  been  paid  to  the  proper 
objefts.  Magnets  of  mod  improper  fliapes  have  been 
employed,  and  of  mod  diffufe  polarity.  No  notice  has 
been  taken  of  a  circumftance  which,  ore  fhould  think, 
ought  to  have  occupied  the  chief  attention  ;  namely, 
the  joint  aftion  of  four  poles,  of  which  the  experiment 
exhibits  only  the  complex  refult.  A  very  flight  reflec¬ 
tion  might  have  made  the  enquirer  perceive,  that  the 
attraftions  or  repulfions  are  not  the  mod  proper  phe¬ 
nomena  for  declaring  the  precife  law  of  variation  ;  be- 
caufe  what  we  obferve  is  only  the  excefs  of  a  fmall  dif¬ 
ference  of  attraftions  and  repullions  above  another  fmall 
difference.  Mr  Hawkfbee  and  Dr  Brook  Taylor  em¬ 
ployed  a  much  better  method,  by  obferving  the  devia¬ 
tions  from  the  meridian  which  a  m3gnet  occafioned  in 
a  compafs  needle  at  different  di dances.  This  is  occa¬ 
fioned  by  the  difference  of  the  two  fums  of  the  fame 
forces  ;  and  this  difference  may  be  made  a  hundred 
times  greater  than  the  other.  But  they  employed  mag¬ 
nets  of  mod  improper  fhape3. 

We  mud  except  from  this  criticifm  the  experiments 
of  Mr  Lambert,  recorded  in  the  Memoirs  of  the  Aca¬ 
demy  of  Berlin  for  1756,  publifhed  in  1758.  This 
mod  fagacious  philofopher  (for  he  highly  merits  that 
name)  placed  a  mariner's  needle  rt  various  didances 
from  a  magnet,  in  the  direftion  of  its  axis,  and  obfer- 
ved  the  declination  from  the  magnetic  meridian  produ¬ 
ced  by  the  magnet,  and  the  obliquity  of  the  magnet  to 
the  axis  of  the  needle.  Thus,  was  the  aftion  of  the 
magnet  fet  in  oppolition  and  equilibrium  with  the  natu¬ 
ral  polarity  of  the  needle.  But  the  difficulty  was  to, 
difeover  in  what  proportion  each  of  thofe  forces  was 
changed  by  their  obliquity  of  aftion  on  this  little  lever* 


No  man  excelled  Mr  Lambert  in  addrefs  in  deviling 
methods  of  mathematical  invedigation.  He  obferved, 
that  when  the  obliquity  of  the  magnet  to  the  axis  of 
the  needle  was  30°,  it  caufed  it  to  decline  130.  When 
the  obliquity  was  750,  the  didance  being  the  fame,  it 
declined  30°.  Call  the  obliquity  0,  and  the  declination 
dj  and  let  /be  that  funftion  of  the  angle  which  is  pro¬ 
portionable  to  the  aftion.  Alfo  let  p  be  the  natural 
polarity  of  the  needle,  and  m  the  force  of  the  magnet. 
It  is  evident  that 

P  X/,  *5  =  ™  X/,  30 
And  p  :  m  zz  /,  30  ;/,  15  ;  for  the  fame  reafon 

/:«*=/,  75  :/>  3° 

Therefore/.  15  :/30  —  f,  30  : /,  75°. 

But  it  is  well  known  that 

Sine  15  :  Sine  30  =  Sine  30  :  Sine  75. 

Hence  Mr  Lambert  was  led  to  conjefture,  that  the  fine 
was  that  funftion  of  the  angle  which  was  proportional 
to  the  aftion  of  magnetifm  on  a  lever.  But  one  expe¬ 
riment  was  infufficient  for  determining  this  point.  He 
made  a  limilar  comparifon  of  feveral  other  obliquities 
and  declinations  with  the  fame  didances  of  the  magnet, 
and  alfo  with  other  didance3  ;  and  he  put  it  pad  all 
difpute,  that  his  conjefture  was  jud. 

Had  Mr  Lambeit’s  experiments  terminated  here,  it 
mud  be  granted  that  he  has  made  a  notable  dilcovery  in 
the  theory  of  the  intimate  nature  of  magnetifm.  It  com¬ 
pletely  refutes  all  the  theories  which  pretend  to  explain 
the  aftion  of  a  magnet  by  the  impuliion  cf  a  dream  of 
fluid,  or  by  preffure  arifing  from  the  motion  of  fuch  a 
dream  ;  for  in  this  cafe  the  preffure  on  the  needle  mult 
have  diminifhed  in  the  duplicate  ratio  of  the  fine.  The 
directive  power  with  the  angle  90  mud  be  4  times 
greater  than  with  the  angle  30";  whereas  it  was  obfer- 
vtd  to  be  only  twice  as  great.  Magnetifm  does  not 
aft  therefore  by  the  impuliion  or  preflure  of  a  dream  of 
fluid,  but  in  the  manner  of  a  fimple  incitement,  as  we 
conceive  attraftion  or  repulfion  to  aft. 

Having  afcertained  the  efleft  of  obliquity,  Mr  Lam¬ 
bert  proceeded  to  examine  the  tffcft  of  didance  ;  and, 
by  a  mod  ingenious  analylis  of  Ins  obfei  vations,  he  dif- 
covtred,  that  if  we  represent  the  force  of  the  magnet 
by  /,  and  the  didance  of  the  neared  pole  of  the  magnet 
fiom  the  centre  of  the  needle  by  3,  and  if  a  be  a  conltant 
quantity,  neatly  equal  to  two-thirds  of  the  length  of 
the  needle,  we  have/ proportional  to  <r— 7/. 

Mr  Lambert  found  this  hold  with  very  great  exaft- 
nefs  with  magnet?  ten  times  larger,  and  needles  twice 
as  ihort.  But  he  acknowledges,  that  it  gives  a  very 
Angular  refult,  as  if  the  aftion  of  a  magnet  were  exerted 
from  a  centre  beyond  itfelf.  He  attributes  this  to  its 
true  caufe,  the  dill  great  complication  of  the  refult, 
arifing  fioin  the  aftion  of  the  remote  pole  of  the  mag¬ 
net.  He  therefore  takes  another  method  of  examina¬ 
tion,  which  we  diall  underdand  by  and  bye,  vhen  we 
conlider  the  direUlve  power  of  a  magnet.  We  have 
mentioned  this  imperfect  attempt  chiefly  on  account  of 
the  unquedionable  manner  in  which  he  has  afcertained 
the  effeft  of  obliquity,  A  and  the  importance  of  this  de¬ 
termination. 

W  e  have  attempted  this  invedigation  in  a  very  fimple 
manner.  We  got  fome  magnets  made,  confiding  of  two 
balls  connected  by  a  (lender  rod.  By  a  very  particular 
mode  of  impregnation,  we  gave  them  a  pretty  good 

magne* 
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magnetifm  ;  and  the  force  of  each  pole  feemed  to  refide 
almoft  in  the  centre  of  the  ball.  'Phis  was  our  obied 
in  giving  them  this  flnpe.  It  reduced  the  examination 
both  of  the  attradive  and  of  the  diredive  power  to  a 
very  eafy  computation.  The  reful t  was,  that  the  force 
of  each  pole  varied  in  the  iuverfe  duplicate  ratio  of  the 
diftance.  The  eiror  of  this  hypothefis  iri  no  cafe  a- 
mounted  to.T*Tth  of  the  whole.  In  computing  for  the 
phenomena  of  the  diredive  power,  the  irregularities 
and  deviations  from  this  ratio  were  much  fmaller. 


The  previous  knowledge  of  this  function  would  great¬ 
ly  expedite  and  facilitate  our  farther  inveib’gation :  but 
we  mull  content  ourfelves  with  a  very  imperfed  ap¬ 
proximation,  and  with  arriving  at  the  defired  determ i- 
nation  by  degrees,  and  by  a  very  circuitous  route. 
tcmpt  It  is  a  matter  of  experience,  that  when  two  magnets 
explain  are  taken,  each  of  which  is  as  nearly  equal  as  pedicle  in 
epheno-  the  length  of  both  poles,  then,  if  they  are  placed  with 
mawith-their  axes  in  one  draight  line,  and  the  north  pole  of 
e  know-  one  fronting  the  fouth  pole  of  ,the  other,  they  attrad 
Igeof  each  other  with  a  force  which  diminifhes  as  the  diftance 
is  law.  increafes  ;  and  this  variation  of  force  is  regular,  that 
is,  without  any  hidden  changes  of  intenflty,  till  it  be¬ 
comes  infenfible.  No  inftance  has  occurred  of  its  break¬ 
ing  fuddenly  off  when  of  any  fciifible  force,  but  it  ap¬ 
pears  to  diminifh  continually  like  gravity.  No  inllunce 
occurs  in  which  attradion  is  changed  into  repullion. 

But  it  is,  moreover,  to  be  particularly  remarked, 
that,  having  made  this  obfervation  with  the  north  pole 
of  A  fronting  the  fouth  pole  of  B,  if  the  experiment 
be  repeated  with  the  fouth  pole  of  A  fronting  the 
north  pole  of  B,  the  refults  will  be  precifely  the  fame. 
And,  laftly,  it  is  a  matter  of  unexcepted  experience, 
that  the  fenfible  ad  ion  of  A  on  B,  meafnrtd  by  the 
force  which  is  lieceffary  for  preventing  the  farther  ap¬ 
proach  of  B,  is  pi ecifely  equal  to  the  adion  of  B  on 
A.  This  is  the  cafe,  however  unequal  the  force  of  the 
two  magnets  may  be  ;  that  is,  although  A  may  flip- 
port  ten  pounds  of  iron,  and  B  only  ten  ounces. 

Now,  the  fimplcft  view  we  can  take  of  this  experi¬ 
ment  is,  by  fuppofmg  the  whole  ad  ton  of  one  end  or 
pole  of  a  magnet  to  be  exerted  at  one  point  of  it.  This 
will  give  us  four  adions  of  A  on  B,  accompanied  by 
as  many  equal  and  oppofite  adions  of  B  on  A.  Tt  is 
plain  that  we  may  content  ourfelves  with  the  inveftiga- 
tion  of  one  only  of  thefe  fets  of  adions. 

What  we  obftrve  is  the  excefs  of  the  attradions  of 
the  poles  of  A  for  the  diflimilar  poles  of  B  above  the 
repulfions  of  the  fame  poles  of  A  for  the  fimilar  poles 
of  B.  At  all  diftanees  there  is  filch  an  excefs.  'The 
fum  of  the  attractions  exceeds  the  fum  of  the  repulfions 
competent  to  every  didance. 

Now  this  will  really  happen,  if  we  fuppofe  that 
the  poles  of  a  magnet  are  of  equal  ilrengtli,  and  that, 
however  thefe  different  magnets  differ  in  ftrength,  they 
have  the  fame  law  of  diminution  by  an  increafe  of  di¬ 
ftance.  The'lirft  circumftance  is  a  very  poflible  thing, 
and  the  laft  13  demonftrated  by  the  obferved  equality 
of  adion  and  reaction.  Every  thing  will  now  appear 
very  plain,  by  reprefenting  (as  we  did  in  Electricity, 
Suppl.  n°  44,  &c. )  the  intenfities  of  attradion  and  repul- 
fion  by  the  ordinates  of  a  curve,  of  which  the  abfeifla: 
reprefent  the  diftanees  of  the  ading  poles. 

Therefore  let  A  and  B  (fig.  2.)  reprefent  the  two 
magnets,  placed  with  their  four  poles  S,  N,  n}  iu  a 
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ftrafght  line.  In  the  ftraight  line  0  q  take  O  w,  O^, 
O  tt,  O  7,  rcfpedively  equal  to  N  s,  N  tt,  S  s,  S  n  ;  and 
let  MPNQ^be  a  curve  line,  having  O  q  for  its  axis  and 
aflymptote  ;  and  let  the  curve,  in  every  part,  be  con¬ 
vex  towards  its  axis.  'Then  draw  the  ordinates  7 11  M, 
p  P,  n  N,  q  Q_,  to  the  curve.  '1  litfe  ordinates  will  re¬ 
prefent  the  intenfities  of  the  forces  exerted  between  the 
poles  of  the  magnets,  in  fuch  a  manner  as  to  fulfil  all  the 
conditions  that  are  really  obferved  :  For  m  M  repre- 
ients  the  attradion  of  the  noith  pole  N  of  the  magnet, 
A  for  the  fouth  pole  s  of  the  magnet  B  ;  p  P  repre- 
fents  the  repulfion  of  N  for  n  ;  n  N  reprefents  the  re- 
pulfon  of  S  for  s  ;  and  q  Q^_reprefents  the  attradion. 
of  S  for  «.  The  diftance  between  m  and  n,  or  between 
p  and  q ,  is  equal  to  the  length  of  the  magnet  A,  and 
m p ,  or  «  7,  is  equal  to  that  of  B.  M  my  ¥  p,  and  N  tt, 
Q^y,  are  pairs  of  equidiftant  orchnates.  It  furely  re¬ 
quires  only  the  infpedion  of  the  figure  to  fee  that,  in 
whatever  fituation  along  the  axis  we  place  thofe  pair3 
of  equidiftant  mdinates,  the  fum  of  M  m  and  q  will 
always  exceed  the  fum  of  P p  and  N  n  ;  that  is,  the  fum 
of  the  attractions  will  always  exceed  that  of  the  repul¬ 
fions.  1  his  will  not  be  the  cafe  if  the  curve,  whole  or¬ 
dinates  are  proportional  to  the  forces,  have  a  point  Z 
of  contrary  flexure,  as  is  reprefented  by  the  dotted 
curve  P'Z(^  For  this  curve,  having  O  q  for  its  af- 
fymptote  (in  order  to  correspond  with  forces  which  di- 
minifh  continually  by  an  increafe  of  diftance,  but  do  not 
abruptly  ceafe)  mull  have  its  convexity  turned  toward 
this  affyinptote  in  the  remote  parts.  But  there  will  be 
an  arch  MPZ  between  Z  and  O,  which  is  concave  to¬ 
ward  the  affymptote.  In  which  cafe,  it  is  polfibic  that 
M  w  +  Qy  fhall  be  lefs  than  P p  -f-  N  n  ;  and  then, 
the  repulfions  will  exceed  the  attradions  ;  which  is  con¬ 
trary  to  the  whole  train  of  obfervation. 

It  may  be  thought,  that  if  the  repullion  exerted  be¬ 
tween  two  particles  be  always  It fs  than  the  attraction 
at  the  fame  diftance,  the  phenomena  will  be  accounted 
for,  although  the  law  of  adion  be  not  reprefented  bv 
Inch  a  curve  as  has  been  affumed.  Undoubtedly  they 
will,  while  the  diflimilar  poles  front  each  other.  But 
the  refults  of  fuch  a  fuppofition  will  not  agree  with  the 
phenomena  while  the  fimilar  poles  front  each  other  .* 
For  it  is  an  uncontradided  fad,  that  when  two  fine 
hard  magnets,  whofe  poles  are  nearly  or  cxadly  of  e* 
qual  vigour,  have  their  fimilar  poles  fronting  each  other, 
the  repulfions  fall  very  little  fhort  of  the  attradions 
at  the  fame  diftanees  when  their  pofition  is  changed  : 
When  the  diftanees  are  confiderable,  fcarcely  any  differ¬ 
ence  can  be  obferved  in  the  beginning  of  the  exoeriinent. 
The  differences,  alfo,.  which  are  obferved  at  fmaller  di- 
fiances,  are  obferved  to  augment  by  continuing  the 
magnets  in  their  places  without  changing  their  defian¬ 
ces  ;  and  therefore  feem  to  arife  from  fome  change 
produced  by  each  on  the  magnetifm  of  the  other. 
And,  accordingly,  if  we  invert  one  of  the  magnets,  wc 
fhall  find  that  the  attradions  have  been  diminifhed  as 
much  as  the  repulfions.  Now,  the  confequences  of 
magnetic  repulfion,  being. always  weaker  than  attradion, 
would  be  the  reverfc  of  this.  The  differences  would 
appear  moil  remarkable  in  the  greater  diftanees,  and 
magnets  might  be  found  which  repel  at  fmall  diftanees* 
and  attrad  at  greater  diftanees  ;  which  is  contrary  tiy 
all  obfervation. 

From  all  this  it  follows,  with  fufficient  evidence  for 
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our  pvefent  purpofe,  that  the  fundion  of  the  diftance  djate  one.  m  +  9  is  greater  than  pA-  ».  Alfo,  the 
which  expreflts  the  law  of  magnetic  aftioh  muft  he  re-  difference  between  the  pair  neare.t  to  O  exceeds  the  dif- 
prefented  by  the  ordinates  of  a  curve  of  the  hyperbolic  ference  between  the  remote  pair. 

kind,  referred  to  its  affymptotc  as  an  axis;  and  therefore  Now,  conceiving  thefe  ordinates  to  reprefent  the  mu- 
always  convex  towa.d  this  axis.  We  think  it  alfo  fuf-  ti.al  aftions  of  the  magnetic  poles,  we  lee  that  heir 
ficiently  clear,  that  the  confequences  which  we  have  de-  tendency  to  or  from  each  other,  or  their  fenliblejittrac 
duced  from  the  ftmple  fuppofition  of  four  a  ding  points,  tions  or  repulfions,  are  expieffed  by  m  4-  q  — n  +  p  ; 
in  (lead  of  the  combined  action  of  every  particle,  may  be  that  is,  by  the  excefs  of  the  fum  of  the  adions  of  the 
adopted  with  fafety.  For  they  would  be  juft,  if  there  neared  and  mod  remote  poles  above  the  fum  of  the  ac- 
were  only  thofe  four  particles;  they  would  be  juft  with  tJons  of  the  intermediate  diftant  poles.  It  will  alfo  be 
refpeft  to  another  four  particles— -therefore  they  would  fiequently  convenient  to  confider  this  tendency  as  repre- 
be  juft  when  thefe  are  joined  ;  and  fo  on  of  any  number,  fented  by  m  —  p  —  11  —  7  ;  that  is,  by  the  excels' of 
Therefore  the  curve,  whofe  ordinates  exprefs  the  mean  t^e  difference  of  the  a&iona  of  the  neared  pole  of  A  on 
a£tion  of  each  pole,  as  if  exerted  by  its  centre  of  effort,  t^e  tw0  ^Q\CB  Qf  above  the  difference  of  the  aftions 
will  have  the  fame  general  form  :  It  will  be  convex  0f  jtg  remote  pole  on  the  fame  poles  of  B. 
toward  its  affymptotic  axis.  Let  11s  now  conlider  fome  of  the  chief  modifications 

It  will  greatly  aid  our  conceptions  of  the.  combined  0f  thefe  actions, 
aftions  of  the  four  magnetic  poles,  if  we  notice  fome  of  x  Let  the  difiimilar  poles  front  each  other.  It  isExplana- 
thC  primary  properties  of  a  curve  of  this  kind,  limited  pfain  that  m  +  7  reprefent  attractions,  and  that  p  +  ntl^” 
by  no  other  condition.  reprefent  repnlfions.  Alfo  rn  4-  7  is  greater  than p  4*  n.  j.’ra^-'on  ^ 

Draw  the  chords  MQ^FN,  MP,  NQ^  BifeClthem  Therefore  the  matrnets  will  attradt  each  other.  This 
.111  B,  D,  E,  F,  and  join  EF  Draw  the  ordinates  Ee 
F /,  and  BD  b  (cutting  EF  in  C).  Draw  P  u  parallel 
to  the  axis,  cutting  E  e  in  *.  Draw  alfo  parallel  to 
the  axis,  cutting  F/in<p,  Alfo  draw  FHL  parallel 
to  the  axis,  and  Pc/  parallel  to  QN  ;  and  draw  PD/, 
and  P^,  cutting  M  m  in  /  and  x. 

Let  each  ordinate  be  reprefented  by  the  letter  at  its 
interfe&ion  with  the  axia.  Thus,  the  ordinates  Mm 
and  Q^q  may  be  reprefented  by  m  and  7,  &c. 

r  B  eca  ufe  M  P  i  s  b  i  fc  £le  d  in  E  M/  is  double  of  E-;  and  thc[r  ^  ^  d;fferences  will  increafe 

M  /  is  double  of  EL  ;  M*  it  double  of  E  e.  Alfo,  be-  ^  ^  ^ 

caufe  P t  is  parallel  to  QN,  and  P«to  Qj,  we  have 
4  u  :=  N  i.  From  thefe  premifes,  it  is  eafy  to  perceive, 
that, 


1$ 


Draw  the  chords  MQ^PN,  MP,  NQ^  Bifeftthem  Therefore  the  magnets  will  attraft  each  other.  jl  urn  magnets, 

attraction  is  alfo  reprefented  by  m  —  p  —  n  —  7. 

Now  m  +~q — p  +  n  is  evidently  equal  to  M /,  or 
to  twice  E  0,  or  to  twice  BD,  or  to  four  times  CD. 

This  aCtion  will  be  increafed, 

1.  By  increafing  the  ftrength  of  either  of  the  mag¬ 
nets.  The  adlion  of  the  magnets  is  the  combined  ac¬ 
tion  of  each  acting  particle  of  the  one  on  each  ailing 
particle  of  the  other  ;  and  it  Is  mutual.  Therefore  all 
the  ordinates  will  increafe  in  the  ratio  of  the  ftrength  of 


1.  B  b=z 


m  +  q 


2.  D*  = 


-  P  +n, 

2 


3.  BD  = 


m  +  q  —  p  -ft  n 


M  u  ~  tn  —  p. 
u  t  =  n  —  7. 


6.  M  t  =  m  — p  —  n  —  7. 

7. e,  =  z±i. 

2 

8.  F/=  l±f. 

2  _ _ _ 

9.  M  /  =  m  +  p  —  11  4~ 
TO.  EL  =  ™+p-n±Jp 


i  i .  CD  =  ™_+j_ppzlL±-n . 

4 


T2.CH  = 


_  m  p  —  n  4-  7 


in  the  fame  ratio. 

2.  By  diminiftiing  the  diilance  between  the  magnets. 

For  this  bring*  all  the'ordinates  nearer  to  O,  while  their 
diftances  tup,  pn>  n  7,  remain  as  before.  In  this  cafe 
it  is  plain,  that  M  w,  the  difference  of  Mm  and  P />, 
will  increafe  (after  than  /  u  or  N  /,  the  difference  be¬ 
tween  N  n  and  Q_7-  Therefore  M  t  will  increafe  ;  that 
is,  the  attraction  will  increafe. 

3.  By  increafing  the  length  of  A,  while  the  diftance 
between  them  remains  the  fame.  For  O  m  remaining 
the  fame,  as  alfo  tup  and  n  7,  while  n  7  is  only  removed 
farthe  -  from  m ps  it  is  plain  M  u  remains  the  fame,  and 
that  N  /  and  t  u  are  diminifhed  ;  therefore  M  /  muft  in¬ 
creafe,  or  the  attraction  muft  increafe. 

4.  By  increafing  the  length  of  B,  the  diftance  be¬ 
tween  them  remaining  the  fame.  For  this  increafes  m  p 
and  n  7  ;  and  confequently  increafes  M  u  and  /  w.  But 
M  u  increafes  more  than  /  u  ;  and  therefore  M  t  is  in¬ 
creafed,  and  the  attraction  or  tendency  is  increafed.. 

All  thefe  confequences  of  our  original  fuppofition, 
that  the  magnetic  action  may  be  reprefented  by  the  or¬ 
dinates  of  a  curve  every  where  convex  to  an  affymptotic 
axBv  are  ftrictly  conformable  to  obfervation.  jp 

If  we  place  the  magnets  with  their  fimilar  poles  Aiyl  of 
fronting  each  other,  it  is  evident  that  the  ordinates  their  re^ 
which  expreffed  attra&ions  in  the  former  cafe,  will  now1*0  *8, 
exprefs  repulfions  ;  and  that  the  forces  with  which  the 


Thefe  combinations  will  fugged  to  the  attentive  read  ,  ,  ,  r  •  , 

«r  the  explanation  of  many  modifications  of  the  combi-  magnets  now  repel  each  other,  are  equal  tp  tliofe  with 
ne,l  aftion  of  the  four  poles  of  two  magnets  They  which  they  attracted  when  at  the  fa  ne  d.ltances.  When 
are  all  comprehended  in  one  proportion  which  it  will  the  experiments  are  made  with  good  loadltones.  or  very 


be  convenient  to  render  familiV.r  to  the  thou  ■  t  .  name-  ne  magnets,  tempered  extremely  hard,  and  having  the 
ly,  if  two  pairs  of  «■  qtiidifta.it  ordinates  be  take,  the  energy  of  their  poles  fenfibly  rending  in  a  fmall  tPace 
fum  of  the  two  extremes  exceeds  that  of  the  interme-  very  near  the  extremities,  the  refults  are  alfo  very  near- 
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\y  conformable  to  this  mathematical  theory  ;  but  there 
is  generally  a.  weaker  a&ion.  The  magnets  feldom  re¬ 
pel  as  ilrongly  as  they  attraCl  at  the  fame  dillance  ;  at 
leatl  when  thefe  ditlanccs  are  fmalh  If  one  or  both  of 
the  magnets  is  foft,  or  if  one  of  them  be  much  more 
vigorous  than  the  other,  there  are  obferved  much 
greater  deviations  from  this  theory.  The  repulftons  are 
confute  rally  weaker  than  the  attiaClions  at  the  fame  di- 
ftance,  and  the  law  of  variation  becomes  extremely  dif¬ 
ferent.  When  placed  at  very  conkderable  didances, 
they  repel.  As  the  magnet  B  is  brought  nearer  to  A, 
the  repulfion  increafes,  agreeably  to  the  theory,  but  not 
fo  fall.  Bringing  them  Hill  nearer,  the  repulfion  ceafes 
to  increafe,  then  gradually  diminishes,  and  frequently 
vanifhes  altogether,  before  the  magnets  are  in  contaft  ; 
and  when  brought  Hill  nearer,  it  is  changed  into  at- 
traClion. 

But  more  careful  obfervation  fhews,  that  this  ano 
epnons  maly  does  not  invalidate  the  theory.  It  is  found  that 
kited,  the  vigour  of  the  magnets  is  permanently  changed  by 
this  procefs.  The  magnets  a£l  on  each  other  in  fuch 
a  way  as  to  weaken  each  other’s  magnetifm.  Nay,  it 
freauently  happens,  that  the  weaker  or  the  fofter  of  the 
two  has  had  its  magnetifm  changed,  and  that  the  pole 
neareft  to  the  other  lias  changed  its  nature.  While 
they  are  lying  in  cont?.£l,  or  at  fuch  a  dillance  that  they 
attraCl,  although  their  fimilar  poles  front  each  other,  it 
is  found  that  the  pole  of  one  of  them  is  really  changed; 
although  it  may  fometimes  recover  its  former  fpecies 
again,  but  never  fo  vigoroufly  as  when  the  other  mag¬ 
net  i&  removed.  In  fhort,  it  is  obferved,  that  the  mag- 
netifm  is  diminifhed  in  all  experiments  in  which  the 
magnets  repel  each  other,  and  that  it  is  improved  in  all 
experiments  in  which  they  attraCl. 

We  have  hitherto  fuppofed  the  magnets  placed  with 
their  axes  in  one  llraight  line.  If  they  are  differently 
placed,  we  cannot  afeercain  by  this  (ingle  circumiiance 
of  the  law  of  magnetic  action,  whether  they  will  attraCl 
or  repel —  we  mud  know  fomev.  hat  more  of  the  varia¬ 
tion  of  force  by  a  change  of  dillance. 

Active  ^  the  magnet  B  be  not  at  libetly  to  approach  to- 
w t k  ex-  ward  A,  or  recede  from  it,  but  be  fo  fupported  at  its 
ir.ed.  centre  B  that  it  can  turn  round  it,  it  is  very  plain  that 
it  will  retain  the  portion  in  which  it  is  drawn  in  the  fi 
gure.  For  its  fouth  pole  s  being  more  attracted  by  N 
than  it  is  repelled  by  S,  is,  on  the  whole,  attracted  by 
the  magnet  A;  and,  by  this  attraction,  it  would  vibrate 
like  a  pendulum  that,  is  fupported  at  the  centre  B.  In 
like  manner,  its  north  pole  n  is  more  repelled  by  N 
than  it  is  attracted  by  S,  and  is,  on  the  whole,  repel¬ 
led.  The  part  B  n  would  therefore  alfo  vibrate  like  a 
pendulum  round  B.  Thus  each  half  of  it  is  urged  into 
the  very  pofition  which  it  now  has  ;  and  if  inis  pofition 
be  deranged  a  little,  the  attraction  of  s  B  toward  A, 
and  the  repulfion  of  from  it,  would  impel  it  toward 
the  pofition  s  B  n. 

This  will  be  very  evident,  if  we  put  the  magnet  B  in¬ 
to  the  pofition  slln,  at  light  angles  to  the  line  Alb 
The  pole  s  and  the  pole  ti  are  urged  in  oppofite,  and 
therefore  confpiring,  directions  with  equal  forces,  very 
nearly  at  light* angles  to  ri  s',  if  the  magnet  B  be  fmall. 
In  any  oblique  portion,  the  forces  will  be  fomewhat 
unequal,  and  account  mud  be  had  cf  the  obliquity  of 
the  aCtion,  in  order  to  know  the  prccife  rotative  mo¬ 
mentum  of  the  £CliotiS. 


Dr  Gilbert  has  given  to  this  modification  of  the  ac¬ 
tion  of  A  on  B,  the  name  of  vis  disponens;  which  we 
may  tranilate  by  directive  power  or  force.  Alfo, 
that  modification  of  the  tendency  of  B  to  or  from  A  is 
called  by  him  the  yerticitas  of  B.  We  might  call 
it  the  vlrticity  of  B  ;  but  we  think  that  the  name 
folarity  is  fufficiently  expreflive  of  the  phenomenon  ;  k 
and  as  it  has  come  into  general  ufe,  we  fhall  abide  by  it. 

It  is  not  fo  eafy  to  give  a  general,  and  at  the  fame  time  Itsmeafure, 
precife,  meafure  of  the  directive  power  of  A  and  pola¬ 
rity  of  B.  The  magnet  B  mult  be  confidered  as  a  lever; 
and  then  the  force  tending  to  biing  it  into  its  ultimate 
pofition  n  s  depends  both  on  the  dillance  of  its  poles 
from  N  and  S,  and  alfo  on  the  angle  which  the  axis  of 
B  makes  with  the  line  AB.  When  the  axis  of  B  co¬ 
incides  with  AB,  the  force  aCting  on  its  poles,  tending 
to  keep  them  in  that  fituation,  is  evidently  m  p — 
n  -f-  <7,  and  therefore  may  be  rtprefented  by  M  /  (in 
fig.  2.),  or  by  twice  EL.  or  by  four  times  CH.  If  B 
has  the  pofition  n  B/,  perpendicular  to  AB,  let  the  or¬ 
dinates  Ef  and  F f  cut  the  curve  cn  I  and  K  ;  and 
draw'  KL  parallel  to  the  axis  (our  figure  caufes  this  line 
almoll  to  coincide  v.  ith  QL,  and  in  all  important  cafes 
it  will  be  nearly  the  fame}.  In  this  cale  IL  will  ex- 
prefs  one  half  of  this  force.  Either  of  thefe  ellimations 
of  this  modification  of  the  mutual  aClion  of  the  mag¬ 
nets,  will  be  ftifficier.t  for  the  objedls  we  have  in  view. 

The  directive  power  of  A,  and  the  polarity  of  B,  are  How  ia- 
increafed,  created  and* 

1.  By  incrcafmg  the  flrength  of  one  or  both  of  the dmiiniflictL 
magnets.  This  is  evident, 

2.  By  diminilhing  the  dillance  of  the  magnets.  For 
this,  by  increafmg  the  fum  of  M  m  and  P p  more  than 
the  fum  of  N  n  and  Q^,  mull  increafe  EL  or  M  /. 

3.  By  increafmg  the  length  of  A.  For  this,  by  re¬ 
moving  ti  aid  q  farther  from  m  and />,  mull  deprefs  the 
points  L  and  /,  and  increale  EL,  or  IL,  or  M  /. 

4.  By  diminilhiiig  the  length  of  B,  while  the  dillance 
N  s  between  the  magnets  remains  the  fame.  For  this, 
by  bringing  p  and  q  nearer  to  m  and  n,  mull  increafe 
M  m  +  more  than  N  n  +  Q jj.  Or,  by  bringing 
Ef  and  V f  nearer  to  M  m  and  N  n ,  it  mull  increale 
EL  and  Ml. 

If  the  dillance  N  n  between  the  pole  of  A  and  the 
remote  pole  of  B  remain  the  fame,  the  diicdive. force  of 

A,  and  polarity  of  B,  are  diminilhed  by  diminilhing 
the  length  of'  B,  as  is  eafily'feen  from  what  has  been 
juil  now  faid.  It  is  alfo  diminilhed,  blit  in  a  very  fmall 
degree,  by  diminilhing  the  length  of  B,  when  the  di¬ 
fiance  between  the  centres  of  A  and  B  remain  the  fame. 

For,  in  this  cafe,  the  ordinates  I  c  and  K f  retain  their 
places  ;  but  the  points  m  and  p  approach  to  e  ;  and  this 
brings  the  interaction  E  ol  the  ordinate  and  chord 
nearer  to  1,  and  diminishes  EL,  becaufe  th.e  point  L  is 
not  fo  much  deprefitd  by  the  approach  of  F  to  K  as  E 
is  deprefTtd. 

But  in  all  cafes,  the  ratio  of  the  directive  power  of Ci  renin- 
A  to  its  attractive  force,  or  of  the.  polarity  of  B  to  its  Ounces  .if- 
tendency  to  A,  is  increafed  by  diminilhing  the  length  ol  ^dtin^ 

B.  For  it  is  plain,  t  *  it  by  diminilhing  m  p  and  nqs  w  file  t,ou 
I  c  and  K/keep  their  places,  the  point  0  is  railed,  and*; aCbvcand 
the  point  L  is  dcprdled  ;  and  therefore  the  ratio  ofdi  eCave 
EL  to  E  0 ,  or  of  M  /  to  M  /,  is  increafed.  We  eveal)0*N cr4, 
fee  that,  by  diminilhing  the  length  of  i>  continually 
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and  without  end,  the  ratio  of  M  /  to  M  /  may  be  made 
to  exceed  any  ratio  that  can  be  afligned. 

Now,  fince  di  mini  filing  the  length  of  B  increafes  the 
ratio  of  the  directive  power  of  A  to  its  attraftive  power, 
while  increafmg  the  length  of  A  increafes  both,  and  alfo 
increafes  the  ratio  of  EL  to  E  o  (as  is  very  eafily  feen), 
and  fince  this  increafe  may  be  as  great  as  we  pleafe,  it 
neceflarily  follows,  that  if  the  fame  very  fmall  magnet  B 
be  placed  at  fuch  d:flances  from  a  large  and  flrong  mag¬ 
net  A,  and  from  a  fmaller  and  lefs  vigorous  one  C,  as 
to  have  equal  polarities  to  both,  its  tendency  to  A  will 
be  lefs  than  its  tendency  to  C.  It  may  even  be  lefs  in 
any  ratio  we  pleafe,  by  fufficiently  diminifhing  the 
length  of  B. 

Dr  Gilbert  obferved  tills  ;  and  he  expreffes  his  obfer- 
vation  by  faying,  that  the  direftive  power  extends  to 
greater  difiances  than  the  att rafting  power.  We  mult 
pifl  conclude,  that  the  laft  becomes  infenfible  at  fmaller 
diflances  than  the  firfl.  This  will  be  found  a  very  im¬ 
portant  obfervation.  It  may  be  of  ufe  to  keep  in  mind, 
that  the  directive  power  of  a  magnet  A  on  another  mag¬ 
net  B,  is  the  difference  of  the  furns  of  the  aftions  c>f 
each  pole  of  A  on  both  poles  of  B;  and  the  attractive 
power  of  A  for  another  magnet  B,  is  the  difference  of 
the  differences  of  thefe  aftions. 

It  may  be  alfo  remarked  jufl  now,  that  the  dlreftive 
force  of  A  always  exceeds  its  attraftive  force  by  the 
quantity  2  ( p  —  q).  For  their  difference  may  be  ex- 
preffed  by  //,  which  is  equal  to  twice  o  L.  Now  *  e  is 
equal  to  P /,  or  to  p  ;  and  '  L  is  equal  to  V p  —  F/, 
or  to  P />  — -IT,  or  to  P/>  —  Qj7—  *  '•  There¬ 
fore  o  L  :=  Vp  —  Qj,  and  / /  =  2  (P/>  —  Q Jl)>  = 

2  ( P  —  <?)•  ' 

By  infpeftwig  this  figure  with  attention,  we  obtain 
indications  of  many  interefling  particulars.  If  the 
lengths  of  the  magnets  A  and  B  are  the  fame,  the  point 
7 1  in  the  axis  of  the  curve  will  coincide  with  p.  As  the 
length  of  A  increafes,  the  part  n  q  is  removed  farther 
from  the  part  m  p.  The  line  P  /  becomes  lefs  inclined 
to  the  axis,  and  is  ultimately  parallel  to  it,  when  n  is 
infinitely  remote.  At  this  time  L  falls  on  e  ;  fo  that 
the  ultimate  ratio  of  the  attraction  to  the  polarity  is 
that  of  E*  to  E  e,  when  the  magnet  A  is  infinitely 
long.  It  is  then  the  ratio  of  the  difference  of  the  ac¬ 
tions  of  the  nearefl  pole  of  A  on  the  two  poles  of  B  to 
the  fum  of  thefe  aftions.  Hence  it  follows,  that  when 
A  is  very  great  and  B  very  fmall,  the  polarity  of  B  is 
vaflly  greater  than  its  tendency  to  A.  It  may  have  a 
cry  eat  polarity  when  its  tendency  is  infenfible. 

The  ratio  of  the  polarity  to  the  attraftion  alfo  in¬ 
creafes  by  increafing  the  diflance  of  the  magnets  while 
their  dimenfions  continue  the  fame.  This  will  appear, 
by  remarking  that  the  chords  MP  and  NQ^muft  interT 
feft  in  fomc  point  <w ;  and  that  when  the  four  points  w, 
p,  n ,  and  y,  move  off  from  O,  keeping  the  fame  di- 
fiances  from  each  other,  E  o  will  diminifh  failer  than 
EL,  and  the  ratio  of  EL  to  EO  will  continually  in¬ 
creafe. 

Therefore  when  a  fmall  magnet  B  is  placed  at  fuch 
a  difiance  from  a  great  magnet  A,  and  fiom  a  fmaller 
one  C,  as  to  have  equal  polarity  to  both,  its  tendency  to 
C  will  exceed  its  tendency  to  A.  For  the  polarities 
being  equal,  it  rnuft  be  farther  from  the  great  magnet  ; 
in  which  cafe  the  ratio  of  its  polarity  to  its  attraftion  is 
increafed. 
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And  this  will  alfo  obtain  if  the  magnets  differ  alfo  in 
{Length.  For,  to  have  equal  polarities,  B  mufl  be  dill 
farther  from  the  great  and  powerful  magnet. 

For  all  thefe  reafons,  a  large  and  powerful  magnet 
may  exert  a  flrong  direftive  power,  while  its  attraftive 
power  is  infenfible. 

We  have  hitherto  fuppofed  the  magnet  B  to  be  pla- Pccu’nrh 
ced  in  the  direftion  of  the  axis  of  A,  and  only  at  li-tiesofob- 

berty  to  turn  round  its  centre  B.  But  let  its  centre  Hue 
J  -  -  -  •  •  uft  turns  of 


be  placed  on  the  centre  of  A,  as  in  fig.  3.  it  . fwo  ma, 

evidently  take  a  pofition  which  may  be  called  fubcon  net3# 
trary  to  that  of  A,  the  north  pole  of  B  turning  toward 
the  fouth  pole  of  A,  and  its  fouth  pole  turning  toward 
the  north  pole  of  A. 

The  fame  thing  mufl  happen  when  the  centre  of  B 
is  placed  in  B,  any  wlieie  in  the  line  AE  perpendicular 
to  NS.  S  attrafts  n  with  a  force  11 1,  while  N  repels 
ti  with  a  force  n  0 ,  fomewhat  fmaller  than  11b,  1  liefe 

two  compofe  the  force  n  d.  In  like  manner,  the  two 
forces  se  and  s  f,  exerted  by  N  and  S  on  the  pole  s9 
compofe  the  force  s  q.  Now  if  the  axis  of  the  magnet 
B  be  parallel  to  NS,  but  the  poles  in' a  contrary  pofi¬ 
tion,  and  if  each  magne*  be  equally  vigorous  in  both 
poles,  the  magnet  B  will  retain  this  polition  ;  becaufe 
the  forces  tib  and  se  aie  equal,  as  alfo  the  foices  tic 
and  s  f.  Thefe  mufl  compofe  two  forces  n  d  and  s  y, 
which  are  equal,  and  equally  inclined  to  n  s  ;  and  they 
will  therefore  be  in  equilibrio  on  this  lever. 

Let  us  now  place  the  centre  of  the  fmall  magnet  in 
C,  neither  in  the  axis  of  the  other,  nor  in  the  perpen¬ 
dicular  AE.  Let  its  north  pole  n  point  towaid  the 
centre  of  A.  It  cannot  remain  in  this  pofition  ;  for  N 
repels  ti  with  a  force  n  c ,  while  S  attrafts  it  with  a  force 
tib  (fmaller  than  ticy  becaufe  the  difiance  is  greater). 

Tlitfe  two  compofe  a  force  n  d  confiderably  different 
from  the  direftion  cti  of  its  axis  In  like  manner,  the 
fouth  pole  j*  of  the  fmall  magnet  is  afted  on  by  two 
forces  s  e  and  s f  exerted  by  the  two  poles  of  A,  which 
compofe  a  force  s  q  nearly  equal  and  parallel  to  n  d ,  but 
in  a  nearly  oppofite  direftion.  It  is  plain  that  thefe 
forces  mufl  turn  the  fmall  magnet  round  its  centre  C, 
and  that  it  cannot  rell  but  in  a  pofition  nearly  parallel 
to  nd  or  s f.  Its  pofition  is  better  reprefented  by  fig. 

4.  with  its  fouth  pole  turned  toward  the  north  pole  of 
the  other  magnet,  and  its  north  pole  in  the  oppofite  di- 
reftion. 

What  the  precife  pofition  will  be,  depends  on  that 
funftion  of  the  diflance  which  is  always  proportional 
to  the  intenfity  of  the  aftion  ;  on  the  force  of  each  of 
the  pole3  of  A,  and  on  the  length  of  the  magnet  B. 

Nay,  even  when  we  know  this  funftion,  the  problem  is 
flill  very  intricate. 

There  are  methods  by  which  we  may  approximate 
to  the  funftion  with  fuccefs.  If  the  magnet  B  be  in- acquirirt  I 
definitely  fmall,  fo  that  we  may  confider  the  aftions  on  near  me 
its  two  poles  as  equal,  the  inveiligation  is  greatly  fimpli-Lre  oft 
fied.  For,  in  this  cafe,  each  pole  of  the  fmall  magnet  ‘ 
B  (fig.  5.)  may  be  conceived  as  coinciding  with  its 
centre.  Then,  drawing  NB,  SB,  and  taking  B  b  to¬ 
ward  N,  to  reprefent  the  force  with  which  N  attrafts 
the  fouth  pole  of  B,  and  taking  B  c,  in  SB  produced, 
to  reprefent  the  force  with  which  S  repels  the  fame 
pole,  the  compound  force  afting  on  this  pole  is  B  dy  the 
diagonal  of  a  parallelogram  B  bydc.  In  like  manner, 
we  mufl  take  Be,  in  N  b  produced,  and  equal  to  B  by 

to 
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to  reprcfent  the  repulfion  of  N  for  the  north  pole  of 
and  B/ equal  to  B  c9  to  reprefent  the  attra&ion  of 
S  for  this  pole.  The  compound  force  will  be  B^, 
equal  and  oppofite  to  B</.  It  follows  evidently  from 
this  inveftigation,  that  the  fmall  magnet  will  not  reft  in 
any  pofition  but  dg.  In  this  fuppofition,  therefore,  of 
extreme  minntenefs  of  the  magnet  B,  one  of  the  paral¬ 
lelograms  is  fufficient.  We  - may  farther  remark,  that 
we  have  this  approximation  fecure  agaiuft  any  error 
arifing  from  the  fuppofition  that  all  the  a&ion  of  each 
pole  of  B  is  exerted  by  one  point.  Although  we  fup- 
pofe  it  diffufed  over  a  confiderable  portion  of  the  mag¬ 
net,  ftill  the  extreme  minutenefs  of  the  whole  makes  the 
action,  even  on  its  extreme  points,  very  nearly  equal. 

Hence  may  be  derived  a  conftru&ion  for  afeertaining 
the  pofition  of  the  needle,  when  the  fun£tion  m  of  the 
ninvef'  <^1^ance  *s  £pvcr*»  or  for difeovering  this  function  by  ob- 
•are(i_  fervation  of  the  pofition  of  the  needle. 
ion  e-  Let  NS  (fig.  5.  n°  2.)  meet  the  direction  of  the 
c curve  needle  in  K.  Make  BG  =  BN,  and  draw  NF,  GE, 
SH,  perpendicular  to  BK.  It  ^  evident  that  B  l  is  to 
B  c,  or  b  d ,  as  the  fine  of  the  angle  HBS  to  the  fine  of 
KBN.  Therefore,  becaufe  BG  and  BN  are  equal,  we 
have  Bb  :  Br  =  GE  :  NF. 

Therefore  GE  :  NF  =  BS*  s  BNm 

But  SH  :  GE  =  BS  :  BN 

Therefore  SH  :  NF  ~  BS”1*1  :  BN*+X 

And  SK  :  NK  =  BS'M'1  :  BN:w+‘ 

If  magnetic  a&ion  be  inverfely  as  the  diftance,  wc 
have  SK  :  NK  =  BS2  :  BN1,  and  B  is  in  the  circum¬ 
ference  of  a  circle  which  paffts  through  S  and  N,  and 
has  BIv  for  a  tangent,  as  is  plain  by  elementary  geo¬ 
metry.  If  the  action  be  inverfely  as  the  fquarc  of  the 
diftance,  we  have  SK  :  NK  =  BS3 :  BN  ,  and  B  is  in 
the  circumference  of  a  curve  of  more  difficult  inveftiga- 
tion.  But,  as  in  the  circle,  the  fum  of  the  angles  BSN 
and  BNS  is  a  conftant  angle;  fo,  in  this  curve,  the  fum 
of  the  cofines  of  thofe  angles  is  a  conftant  quantity. 
This  fuggefts  a  very  fimple  conftru£tion  of  the  curve. 
Let  it  paf,  through  the  point  T  of  the  line  A  T,  drawn 
from  tlie  centre  of  the  magnet,  perpendicular  to  its 
axis.  Defcribe  the  femicircle  SPQN,  cutting  ST  and 
NT  in  P  and  Q.  Then,  in  order  to  find  the  point 
where  any  line  SB  cuts  the  cuive,  let  it  cut  the  fe mi- 
circle  in p,  and  apply  the  line  Ny  =  SP -F  NQj—  By, 
and  produce  it  till  it  meet  the  line  SB  in  B,  which  is  a 
point  in  the  curve  ;  for  it  is  evident  that  S p  and  N  q 
are  the  cofines  of  BSN  and  BNS.  We  hope  to  give, 
by  the  help  of  a  learned  friend,  the  complete  conftruc- 
tion  of  curves  for  every  value  of  m,  in  an  Appendix  to 
this  article.  It  will  form  a  new  and  curious  ciafs,  ar¬ 
ranged  by  the  funftions  of  the  angles  at  N  and  S. 

But,  in  the  mean  time,  v/e  have  determined  the  pofi¬ 
tion  of  an  indefinitely  fmall  needle,  in  refpeft  of  a  mag¬ 
net  of  which  we  may  conceive  the  polar  a&ivity  con¬ 
centrated  in  two  points  ;  and  we  may,  on  the  other 
hand,  make  ufe  of  the  obferved  pofitions  of  fuch  a  needle 
and  magnet  for  difeovering  the  value  of  m.  For,  fince 
SK  SB™-*-1  t  Log.  SK :  NK 

NK=NBm+‘’  u  is  plain  that  «i  =  Log_  SB  :  NB 
Thus,  in  an  obfervation  which  the  writer  of  this  article 
made  on  a  very  fmall  needle,  and  a  magnet  having  glo¬ 
bular  poles,  and  8|  inches  between  their  centres,  he 
found  SB  =  5|,  NB  =r  | ,  SK=  1 1,49,  and  NK  =  3,37. 
This  gives  m  =  1,97,  which  differs  from  2  only  ^l5th 
Suppl.  Vol.  II.  Part  I. 
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part.  Finding  it  fo  very  near  the  invetfe  duplicate  ra¬ 
tio  of  the  diftance,  a  circle  VUZ  w?s  defcribed,  the 
circumference  of  which  is  the  locus  of  SB  :  BN  —  8  : 
5,335.  When  the  centre  of  the  needle  was  placed  any¬ 
where  in  the  circumference  of  this  circle,  it  fcarcely  de¬ 
viated  from  the  point  K,  except  when  fo  far  removed 
from  the  magnet  that  its  natural  polarity  prevailed  over 
the  dire&ive  power  of  the  magnet,  or  fo  near  its  middle 
that  the  action  of  the  cylindrical  part  became  very  fen- 
fible. 

It  is  plain  that  the  length  of  the  needle  muft  occa- 
fion  fome  deviation  from  the  magnetic  dire&ion,  by  de- 
ftroying  the  perfcdl  equality  of  action  ,on  its  two  pole3. 
He  therefore  employed  three  needles  of  t>  an^  i 
an  inch  in  length  ;  and  by  noticing  the  differences  of 
direction,  lie  inferred  what  would  be  the  direction,  if 
the  forces  on  each  pole  were  precifely  equal.  He  had 
the  pleafure  of  feting  that  the  deviation  from  the  in- 
verfe  duplicate  ratio  of  the  diitanees  was  fcarcely  per¬ 
ceptible. 

Mr  Lambert’s  experiments  on  the  directive  power 
of  the  magnet,  narrated  in  his  fecond  differtation  in  the 
2 2d  volume  of  the  Memoirs  of  the  Academy  of  Berlin, 
are  the  mod  valuable  of  all  that  are  on  record  ;  and  the 
ingenious  addrefs  with  which-  they  are  conduced,  and 
the  inferences  are  drawn,  would  have  done  credit  to 
Newton  himfclf.  We  earneftly  recommend  the  careful 
perufal  of  that  Effay,  as  the  mod  in  Arrive  of  any  that 
we  have  read.  The  writer  of  this  found  himfclt  obli¬ 
ged  to  repeat  all  his  former  experiments,  mentioned 
above,  in  Mr  Lambert’s  manner,  and  with  his  precau¬ 
tion  of  keeping  the  needle  in  its  natural  pofition;  a  cir- 
cumftance  to  which  he  had  not  lufficiently  attended  be¬ 
fore.  The  new  refults  were  ftill  more  conformable  to 
his  conjecture  as  to  the  law  of  variation.  Mr  Lambert 
clofes  his  differtation  with  an  hypothefis,  “  that  the 
force  of  each  tranfverfe  element  of  a  magnet  is  as  its 
diftance  from  the  centre,  and  its  action  on  a  panicle  of 
another  magnet  is  inverfely  as  the  fquare  of  the  di- 
ftance.”  On  this  fuppofition,  he  calculates  the  pofi¬ 
tion  of  a  very  fmall  needle,  and  draws  three  of  the  curves 
to  which  it  fhould  be  the  tangent.  Thefe  are  very  ex¬ 
actly  coincident  with  fome  that  he  obferved.  We  tried 
this  with  feveral  magnetic  bars,  and  found  it  very  con¬ 
formable  to  obfervation  in  fome  magnets;  but  deviating 
fo  far  in  the  cafe  of  other  magnets,  that  we  are  convin¬ 
ced  that  there  is  no  iu!e  for  the  force  of  each  tranfverfe 
clement  of  a  magnet,  and  that  the  magnetifm  is  differ¬ 
ently  difpofed  in  different  magnets.  It  was  chiefly  this 
which  induced  us  to  form  the  magnets  employed  in  this 
refearch  of  two  balls  united  by  a  (lender  rod.  Lich- 
tenberg,  in  his  notes  on  Erxleben’s  Natural  Philofophy, 
fays,  that  there  is  a  MS.  of  the  celebrated  Tobins 
Mayer  in  the  library  of  the  Academy  of  Gottingen,  in 
which  lie  affumes  the  hypothefis  above-mentioned,  and 
gives  a  conftrndtion  of  the  magnetic  curves  founded  on 
it,  making  them  a  kind  of  catenaria.  The  interior 
curves  do  indeed  refemble  the  catenaria,  but  the  exte¬ 
rior  are  totally  unlike.  But  there  is  no  occafion  for 
much  argument  to  convince  us,  that  the  firft  part  of 
this  hypothefis  is  not  only  gratuitous,  but  unwarranted 
by  any  general  phenomena.  We  know  that  a  nragne- 
tical  bar  may  have  its  magnetifm  very  differently  difpo¬ 
fed  ;  for  it  may  have  more  than  two  poles,  and  the  in¬ 
termediate  poles  cannot  have  this  difpoiition  of  the  Triag¬ 
es  nctifm. 
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netifm.  Such  a  diipofnion  is  perhaps  poffible  ;  but  is 
by  no  means  general,  or  even  frequent.  We  are  dif- 
pofed  to  think,  that  permanent  magnetifm  mult  have 
its  intenfity  diminifhing  in  the  very  extremity  of  the 
bar.  The  reader  may  guefs  at  our  reafons  from  what 
is  faid  in  Electricity,  Suppl.  n°  222. 

The  following  very  curious  and  inftrudive  phenomc. 
non  was  the  firfl  thing  which  greatly  excited  the  cun- 
ofity  of  the  writer  of  this  article,  and  long  puzzled  him 
to  explain  it.  *  Indeed  it  was  his  endeavouis  to  explain 
it  which  gradually  opened  up  to  him  the  theory  ot  the 
mutual  action  of  magnets  contained  in  thefe  paragraphs, 
and  firft  gave  him  occafion  to  admire  the  fagacity  of 
Dr  Gilbert,  and  to  fee  the  conneding  principle  of  the 
vafl  variety  of  obfervations  and  experiments  which  that 
philofopher  had  made  It  feems  owing  to  the  want  of 
this  conneding  principle,  that  a  book  fo  rich  in  fads 
fhould  be  fo  little  read,  and  that  fo  many  of  Dr  Gilbert’s 
cbfervations  have  been  publifhed  by  others  as  new  dif- 
coveries. 

AmuGng  himfelf  in  the  fummer  1758  with  magnetic 
experiments,  two  large  and  ftrong  magnets  A  and  B 
(fig.  6  ),  were  placed  with  their  diffimilar  poles  front¬ 
ing  each  other,  and  about  three  inches  apart.  A  fmall 
needle,  fupported  on  a  point,  was  placed  between  them  at 
D,  and  it  arranged  itfelf  in  the  fame  manner  as  the  great 
magnets.  Happening  to  fet  it  o(F  to  a  good  diilance 
on  the  table,  ?s  at  F,  he  was  furprifed  to  fee  it  imme¬ 
diately  turn  round  on  its  pivot,  and  arrange  itfelf  near¬ 
ly  in  the  oppofite  direction.  Bringing  it  back  to,D 
reftored  it  to  its  former  petition.  Carrying  it  gradu¬ 
ally  out  along  DF,  perpendicular  to  NS,  he  obferved 
it  to  become  fenfibly  moie  feeble,  vibrating  more  flow* 
ly  ;  and  when  in  a  certain  point  E,  it  had  no  polarity 
whatever  towards  A  and  B,  but  retained  any  pohtion 
that  was  given  it.  Cairying  it  farther  out,  it  again  ac¬ 
quired  polarity  to  A  and  B,  blit  in  the  oppofite  direc¬ 
tion  ;  for  it  now  arranged  itfelf  in  a  pohtion  that  was 
parallel  to  NS,  but  its  noith  pole  was  next  to  N,  and 
its  fouth  pole  to  S. 

This  fingnlar  appearance  naturally  excited  his  atten¬ 
tion.  The  line  on  which  the  magnets  A  and  B  were 
placed  had  been  marked  on  the  table,  as  alfo  the  line 
DF  perpendicular  to  the  former.  llie  point  E  was 
now  marked  a?  an  important  one.  *1  he  experiments 
were  interrupted  by  a  friend  coming  in,  to  whom  Inch 
things  were  no  entertainment.  Next  day,  vvifhing  to 
repeat  them  to  fume  friends,  the  magnets  A  and  B 
were  again  laid  on  the  line  on  which  they  had  been  pla¬ 
ced  the  day  before,  and  the  needle  was  placed  at  E, 
expelling  it  to  be  neutral.  But  it  was  found  to  have 
a  confiderable  verticity,  turning  its  north  pole  toward 
the  magnet  B  ;  and  it  required  to  be  taken  farther  out, 
toward  F,  before  it  became  neutral.  While  (landing 
there,  fomething  chanced  to  joggle  the  magnets  A  and 
B,  and  they  inftantly  rufhed  together.  At  the  fame  in- 
ilant,  the  little  magnet  or  needle  turned  itfelf  brifkty, 
and  arranged  itfelf,  as  it  had  done  the  day  before,  at  F, 
quivering  very  brilkly,  and  thus  (hewing  great  verticity. 
This  naturally  furprifed  the  beholders  ;  and  we  now 
found  that,  by  gradually  withdrawing  the  magnets  A 
and  B  from  each  other,  the  needle  became  weaker — 
then  became  neutral  -  and  then  turned  round  on  its  pi¬ 
vot,  and  took  the  contrary  pohtion.  It  was  very  ainu- 
fing  to  obferve  how  the  Amply  feparating  the  magnets  A 


and  B,  or  bringing  them  togethci,  made  the  needle  af- 
fume  fuch  a  variety  of  pofltions  and  degrees  of  vivacity 
in  each. 

The  needle  was  now  put  in  various  htnations,  in  re- 
fped.  to  the  two  great  magnets  ;  namely,  oft  at  a  fide, 
and  not  in  the  perpendicular  DF.  In  thefe  fituations, 
it  took  an  inconceivable  variety  of  pohtions,  which  could 
not  be  reduced  to  any  rule  ;  and  in  moft  of  them,  it  re¬ 
quired  only  a  motion  of  one  of  the  great  magnets  for  an 
inch  or  two,  to  make  the  needle  turn  brilkly  round  on 
its  pivot,  and  afTume  a  pohtion  nearly  oppolite  to  wThat 
it  had  before. 

But  all  this  was  very  puzzling,  and  it  was  not  till  af¬ 
ter  feveral  months,  that  the  writer  of  this  ai tide,  ha¬ 
ving  conceived  the  notion  of  the  magnetic  curves,  was 
in  a  condition  to  explain  the  phenomena.  With  this 
afhllance,  however,  they  are  very  clear,  and  very  111- 
flruftive 

Nothing  hinders  us  from  fuppohng  the  magnets  A 
and  13  perfcdtly  equal  in  every  refpect.  Let  NHM, 
NEL,  be  two  magnetic  curves  belonging  to  A  ;  that 
is,  fuch  that  the  needle  arranges  itfelf  along  the  tangent 
of  the  curve.  Then  the  magnet  13  has  two  curves 
SGK,  SEI,  peifedly  equal,  and  fimilar  to  the  other 
two.  Let  the  curves  NHM  and  SGK  interfeft  in  C 
and  E.  Let  the  curves  NEL  and  SEI  touch  each 
other  in  E. 

The  needle  being  placed  at  C,  would  arrange  itfelf 
in  the  tangent  of  the  curve  KGS,  by  the  adion  of  B 
alone,  having  its  north  pole  turned  toward  the  fouth 
pole  S  of  B.  But,  by  the  action  of  A  alone,  it  would 
be  a  tangent  to  the  curve  NHM,  having  its  north  pole 
turned  away  from  N.  Therefore,  by  the  combined  ac¬ 
tion  of  both  magnets,  it  will  take  neither  of  thefe  pofl¬ 
tions,  but  an  intei mediate  011c,  nearly  bifeding  the 
angle  formed  by  the  two  curves,  having  its  north  pole 
turned  toward  B. 

But  remove  the  needle  to  F.  Then,  by  the  adion 
of  the  magnet  A,  it  would  he  a  tangent  to  the  curve 
EM,  having  its  north  pole  toward  M.  By  the  adion 
of  B,  it  would  be  a  tangent  to  the  curve  KFG,  ha¬ 
ving  its  north  pole  in  the  angle  MFG,  or  turned  to¬ 
ward  A.  By  their  joint  adion,  it  takes  a  polition 
nearly  bifeding  the  angle  GFM,  with  its  north  pole 
toward  A. 

Let  the  needle  be  placed  in  E.  Then,  by  the  ac¬ 
tion  of  the  magnet  A,  it  would  be  a  tangent  to  the 
curve  NEL,  with  its  north  pole  pointing  to  F.  But, 
by  the  adlion  of  B,  it  will  be  a  tangent  to  SEI,  with 
its  north  pole  pointing  to  D.  Tilde  a&ions  being  fup- 
pofed  equal  and  oppolite,  it  will  have  no  verticity,  or  will 
be  neutral,  and  retain  any  polition  that  is  given  to  it. 

The  curve  SEI  interfeds  the  curve  NHM  in  P  and 
The  fame  reafoning  fhev/s,  that  when  the  needle 
is  placed  at  P,  it  will  arrange  itfelf  with  its  north  pole 
on  the  angle  SPH  :  but,  when  taken  to  Q_,  it  will 
(land  with  its  north  pole  in  the  angle  EQM. 

From  thefe  fads  and  reafonings  we  mu  it  infer,  that, 
for  every  diilance  of  the  magnets  A  and  B,  there  will 
be  a  feries  of  curves,  to  which  the  indefinitely  fhort 
needle  will  always  be  a  tangent.  They  will  rife  Ironi 
the  adjoining  poles  on  both  Tides,  eroding  diagonal¬ 
ly  the  lozenges  formed  by  the  primary  or  simple 
curves,  as  in  fig.  6.  Thefe  may  be  called  compound^ 
or  secondary  magnetic  curves*  Moreover,  thefe  fe- 
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ccndary  curves  will  be  cf  two  kinds,  according  as  they 
pafs  through  the  firft  or  fecond  interfedions  of  the  pri¬ 
mary  cur vcr.  and  the  needle  will  have  oppofite  portions 
when  placed  on  them.  Thcfe  two  feta  of  curves  will  be 
feparalcd  by  a  curve  GEH,  in  the  circumference  of 
vvhicli  ilie  needle  will  be  neutral.  This  curve  paffes 
through  the  points  where  the  primary  curves  touch  each 
other.°  We  may  call  this  the  line  of  neutrality  or  inac¬ 
tivity. 

We  now  fee  difttn&ly  the  effed  of  bringing  the  mag* 
nets  A  and  B  nearer  together,  or  feparating  them  far¬ 
ther  from  each  other.  By  bringing  them  neater  to 
each  other,  the  point  E,  which  is  now  a  point  of  neu¬ 
trality,  may  be  found  in  the  fecond  interfedion  (fuch  as 
F)  of  two  magnetic  curves,  and  the  needle  will  take  a 
fnbcontrary  pofition.  By  drawing  them  farther  from 
each  other,  E  may  be  in  the  frjl  interfedion  of  two 
magnetic  curves,  and  the  needle  will  take  a  pofition  fi- 
milar  to  that  of  C. 

If  the  magnets  A  and  B  are  not  placed  fo  as  to 
form  a  ftraight  line  with  their  four  poles,  but  have  their 
axes  making  an  angle  with  each  other,  the  con  tads  and 
interfe&ions  of  their  attending  curves  may  be  very  dif¬ 
ferent  from  thofe  now  reprefented  ;  and  the  pofitions 
of  the  needle  will  differ  accordingly.  But  it  is  plain, 
from  what  has  been  faid,  that  if  we  knew  the  law  of 
adion,  and  confequently  the  form  of  the  primary 
curves,  we  fhould  always  be  able  to  fay  what  will  be  the 
pofition  of  the  needle.  Indeed,  the  confederation  of 
the  fimple  curves,  although  it  wa3  the  mean  of  fuggeft- 
ing  to  the  writer  of  this  article  the  explanation  of  thofe 
more  complicated  phenomena,  is  by  no  means  neceffary 
for  this  purpofe.  Having  the  law  of  magnetic  adion, 
we  muft  know  each  of  the  eight  forces  by  which  the 
needle  is  affeded,  both  in  refped  of  diredion  ard  in¬ 
tercity  ;  and  are  therefore  able  to  afeertain  the  (ingle 
force  ariGng  from  their  compofition.  - 
Secondary  When  the  fnnilar  poles  of  A  and  B  are  oppofed  to 
curves  t-t  each  other,  it  is  eafy  to  fee,  that  the  pofition  of  the 
rcpulfioii.  neec|le  muft  be  extremely  different  from  what  we  have 
been  deferibing.  When  placed  anywheie  in  the  line 
DF,  between  two  magnets,  whofe  north  poles  front 
t2ch  other  in  N  and  S,  its  north  pole  will  always  point 
•away  from  the  middle  point  D.  "1  here  will  be  no  neu¬ 
tral  point  E.  If  the  needle  be  placed  at  P  or  Q_,  its 
north  pole  will  be  within  the  angle  EPH,  or  bQL 
This  pofition  of  the  magnets  gives  another  fet  of  fecon- 
dary  curves,  which  alfo  crofs  the  primary  curves,  palling 
diagonally  through  the  lozenges  formed  by  their  inttrfee- 
tion  But  it  is  the  other  diagonal  of  each  lozenge  which 
is  a  chord  to  thofe  fecondavy  curves.  I  hey  will,  there¬ 
fore,  have  a  form  totally  different  from  the  former  fpecies. 
Rfnmks  The  confideration  of  this  compounded  magnetifm  is 
on  this  in-  important  in  the  fcience,  both  for  explaining  complex 
veftigation.  phenomena,  and  for  advancing  our  knowledge  of  the 
great  defideratum,  the  law  of  magnetic  adicn.  It 
ferves  this  purpofe  remarkably.  By  employing  a  very 
fmall  needle,  the  points  of  neutrality  afeertain  very  near¬ 
ly  where  the  magnetic  curves  have  a  common  tangent, 
and  (hews  the  pofition  of  this  tangent.  By  placing  the 
two  magnets  io  as  to  form  various  angles  with  each 
other,  we  can,  by  means  of  thefe  neutral  points,  know 
the  pofition  of  the  tangent  in  every  point  of  the  curve, 
and  thus  can  afeertain  the  form  of  the  curve,  and  the 
law  of  adion,  with  confiderable  accuracy.  I  he  w  ri- 


ter  of  this  article  took  this  method;  and  the  refult  con¬ 
firmed  him  in  the  opinion,  that  it  was  in  the  inverter 
duplicate  ratio  of  the  diftances.  The  chief  (perhaps 
the  only)  ground  of  error  feemed  to  be  the  difficulty  of 
procuring  large  magnets,  having  the  adion  of  each  pole 
very  much  concentrated.  Large  magnets  muff  be  em¬ 
ployed.  Pie  attempted  to  make  fuch,  confiding  of 
two  fpherical  balls,  joined  by  a  (lender  rod*  But  lie 
could  not  give  a  ftrong  magnetifm  to  magr.et9  cf  this 
form,  and  was  forced  to  make  ufe  of  common  bars,  the 
poles  of  which  are  confiderably  diffufed.  T.  his  diffu- 
fion  of  the  pole  renders  it  very  difficult  to  feled  with 
propriety  the  points  from  which  the  diffances  are  to  be 
eftimated,  in  the  inveffigation  of  the  relation  between 
the  forces  and  diftances. 

He  tried  another  method  for  ascertaining  this  fo 
much  defiied  law,  which  had  alfo  the  fame  rciult.  Ha¬ 
ving  made  a  needle  confiding  of  two  halls  joined  by  a 
(lender  rod,  and  having  touched  it  with  great  care,  fo 
that  the  whole  ftrength  of  its  poles  feemed  very  little 
removed  from  the  centres  of  the  balls,  he  counted  the 
number  of  horizontal  vibrations  which  it  made  in  a  gi¬ 
ven  time  by  the  force  of  terreffrial  magnetifm.  He 
then  placed  it  on  the  middle  of  a  very  line  and  large 
magnet,  placed  with  its  poles  in  the  m-gnetic  meridian, 
the  north  pole  pointing  foutli.  In  this  fituation  be 
counted  the  vibrations  made  in  a  given  time.  He  then 
raifed  it  up  above  the  centre  of  the  large  magnet,  till 
the  diftance  of  its  poles  from  thofe  of  the  great  mag¬ 
net  were  changed  in  a  certain  proportion.  In  this  G- 
tuation  its  vibrations  weie  again  counted.  It  was  tried 
in  the  fame  way  in  a  third  fituation,  confiderably  more 
remote  from  the  great  magnet.  Then,  having  made 
the  proper  reduction  of  the  forces  correfponding  to  the 
obliquity  cf  their  adion,  the  force  of  the  poles  of  the 
great  magnet  was  computed  from  the  number  of  vibra¬ 
tions.  To  date  here  the  circumllances  of  the  experi¬ 
ment,  the  neceffary  reductions,  and  the  whole  compu¬ 
tations,  w’ould  occupy  feveral  pages,  and  to  an  intelli¬ 
gent  reader  w'ould  anfwer  little  purpofe.  Mr  Lambert's 
excellent  differtation  in  the  22d  vol.-of  the  Mem .  de 
VAcad.  de  Berlin ,  will  (hew  the  prolixity  and  intricacy 
of  this  inveffigation.  Suffice  it  to  fay,  that  thcfe  ex¬ 
periments  were  the  mod  confident  with  each  other  of 
any  made  by  the  writer  of  this  article,  with  the  view  of 
afeertaining  the  law'  of  magnetic  action  ;  and  it  is  chief¬ 
ly  from  their  refult  that  he  thinks  himfelf  authonfed  to 
fay,  with  fome  confidence,  that  it  is  inverfely  as  the 
fquaie  of  the  diftance.  Thefe  experiments  were  firft 
made  in  a  rough  way  in  1769  and  I77p*  1  775* 

obferving  that  Mr  iFpinns  feemed  to  think  the  adion 
inverfely  as  the  diftance  (fee  his  Tentam.  Ihtor.  Eledr. 
et  Magn.  §  301.  &t\),  they  were  repeated  with  very 
great  care  ;  and  to  thefe  were  added  another  fet  of  ex¬ 
periments,  made  with  the  fame  magnet  and  the  fame 
needle,  placed  not  above  the  magnet,  but  at  one  fide 
(but  always  in  the  line  through  the  centre,  perpendicu¬ 
lar  to  the  axis,  fo  that  the  adions  of  the  two  poles 
might  be  equal).  This  difpolition  evidently  limpliiies 
the  proctfs  exceedingly.  The  refult  of  the  whole  was 
ftill  more  fatisfadory.  This  conclnlion  is  alio  confirm¬ 
ed  by  the  experiments  of  Mr  Coulomb  in  the  Memoirs 
of  the  Academy  cf  Sciences  at  Paris  for  1786  and 
1787.  It  w'ould  fee  in  therefore  to  be  pretty  well  efta- 
bliftmd.  Another  method,  which  feems  fufceptible  of 
Q^_2  confiderable 
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confiderable  accuracy,  dill  remains  to  be  tried.  It  will 
be  mentioned  in  due  time. 

Such  then  are  the  general  laws  obferved  in  the  mu¬ 
tual  a&ion  of  magnets.  We  think  it  fenreely  neceflary 
to  enter  into  a  farther  detail  of  their  confequences,  cor- 
refponding  to  the  innumerable  varieties  of  pofitions  in 
which  they  may  be  placed  with  refpedt  to  each  other. 
We  are  confident,  that  the  fenfiblc  a&ions  will  always 
be  found  agreeable  to  the  legitimate  confequences  of 
the  general  propofitions  which  we  have  eflablifhed  in 
the  preceding  paragraphs.  We  proceed  therefore  to 
conlider  fome  phyiical  fa&s  not  yet  taken  notice  of, 
which  have  great  influence  on  the  phenomena,  and 
greatly  aflift  us  in  our  endeavours  to  underftand  fome- 
thing  of  their  remote  caufe. 

Magnetifm  Magnctifm,  in  all  its  modifications  of  attraction,  re- 
is  tempora-  puliion,  and  direction,  is,  in  general,  of  a  temporary  or 
jyandpe-  perifhing  nature.  The  bed  loaddones  and  magnets,. 
n  m£*  unlefs  kept  with  care,  and  with  attention  to  certain 
circumftances,  are  obferved  to  diminifh  in  their  power. 
Natural  loaddones,  and  magnets  made  of  deel,  temper¬ 
ed  as  hard  as  poffible,  retain  their  virtue  with  greateft 
obdinacy,  and  feldom  lofe  it  altogether,  unlefs  in  luna¬ 
tions  which  our  knowledge  of  magnetifm  teaches  us  to 
be  unfavourable  to  its  durability.  Magnets  of  temper¬ 
ed  deel,  fuch  as  is  ufed  for  watch-fprings,  are  much 
fooner  weakened,  part  with  a  greater  proportion  of 
their  force  by  fimplc  keeping,  and  finally  retain  little 
or  none.  Soft  Heel  and  iron  lofe  their  magnetifm  al- 
mod  as  foon  as  its  producing  caufe  is  removed,  and 
cannot  be  made  to  retain  any  fenfible  portion  of  it,  un- 
lefs  their  metallic  date  Aider  fome  change, 
i.  Hurt  by  Nothing  tends  fo  much  to  impair  the  power  of  a 
improper  tnagnet  as  the  keeping  it  in  an  improper  pofition.  If 
pofition.  {ts  axis  be  placed  in  the  magnetic  direction,  but  in  a 

contrary  pofition,  tli2t  is,  with  the  north  pole  of  it 
where  the  fouth  pole  tends  to  fettle,  it  will  grow  weak¬ 
er  from  day  to  day  ;  and  unlefs  it  be  a  natural  load- 
done,  or  be  of  hard  tempered  deel,  it  will,  after  no 
very  long  time,  lofe  its  power  altogether, 
a.  By  heat ;  2.  This  didipation  of  a  drong  magnetic  power  is 

effect*  of  greatly  promoted  by  heat.  Even  the  heat  of  boiling 
thunder  .  water  affe&s  it  fenfihly  ;  and  if  it  be  made  red  hot,  it 
city.eC  n"^s  entirelY  dedroyed.  This  lad  fad  has  long  been 
known.  Dr  Gilbert  tried  it  with  many  degrees  of 
violent  heat,  and  found  the  confequences  as  now  dated ; 
but  having  no  thermometers  in  that  dawn  of  fcience, 
he  could  not  fay  any  tiling  precife.  He  only  obferves, 
that  it  is  dedroyed  by  a  heat  not  fufficient  to  make  it 
vifible  in  a  dark  room.  Mr  Canton  found  even  boiling 
water  to  weaken  it ;  but  on  cooling  again  the  greateit 
part  was  recovered. 

3.  By  vio-  3.  What  is  more  remarkable,  magnetifm  is  impaired 
lent  treat-  by  any  rough  ufage.  Dr  Gilbert  found,  that  a  mag- 
net  which  he  had  impregnated  very  drongly,  was  very 
much  impaired  by  a  fingle  fall  on  the  floor ;  and  it  has 
been  obferved  fince  his  time,  that  falling  on  dories,  or 
receiving  any  concuffion  which  caufes  the  magnet  to 
ring  or  found,  hurts  it  much  more  than  beating  it  with 
any  thing  loft  and  yielding.  Grinding  a  natural  load- 
ftone  with  coarfe  powders,  to  bring  it  into  drape,  weak¬ 
ens  it  much  ;  and  loaddones  fliould  therefore  be  redu¬ 
ced  into  a  drape  as  little  different  from  their  natural 
form  as  poffible  ;  and  this  fliould  be  done  brifldy,  cut¬ 
ting  them  with  the  thin  difks  of  the  lapidary’s  wheel. 
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cutting  off  only  what  is  neceflary  for  leaving  their  moft 
active  parts  or  poles  as  near  their  extremities  as  we 


can. 


All  thefe  caufe3  of  the  diminution  of  magnetifm  are 
more  operative  if  the  magnet  he  all  the  while  in  an  im¬ 
proper  pofition. 

4.  Laflly,  magnetifm  is  impaired  and  dedroyed  by4,  Bvothc: 
placing  the  magnet  near  another  magnet,  with  their  fi- magnets, 
milar  poles  fronting  each  other.  We  have  had  occa- 
lion  to  remark  this  already,  when  mentioning  the  ex¬ 
periments  made  with  magnets  in  this  pofition,  for  *afcer- 
taining  the  general  laws  or  variations  of  their  repulfion. 

We  there  obferved,  that  magnets  fo  fituated  always 
weakened  each  other,  and  that  a  powerful  magnet  often 
changed  the  fpccies  of  the  neared  pole  of  one  lefs 
powerful.  This  change  is  recovered,  in  p3rt  at  lead, 
when  it  has  taken  place  in  a  loadftone  or  a  magnet  of 
hard  deel  ;  hut  in  fpring  tempered  deel  the  change  is 
generally  permanent,  and  almod  to  the  full  extent  of 
its  condition  while  the  magnets  are  together.  It  is  to 
be  remarked,  that  this  change  is  gradual ;  and  is  expe¬ 
dited  by  any  of  the  other  caufes,  particularly  by  heat 
or  by  knocking.  ^ 

On  the  other  hand,  magnetifm  is  acquired  by  the  Magnetifm 
fame  means,  when  fome  other  circumdances  are  at-mHy  teac- 
tended  to,  <lu,,cd> 

1.  A  bar  of  iron,  which  has  long  flood  in  the  mag- 1#  ma(V 
nctic  dire&ion,  or  nearly  fo,  will  gradually  acquire  netical 
magnetifm,  and  the  ends  will  acquire  the  polarity  cor-il  lon; 
refponding  to  their  filiation.  In  this  country,  and  the 

north  of  Europe,  the  old  fpindles  of  turret  varies,  old 
bars  of  windows,  & c.  acquire  a  fenfiblc  magnetifm  ; 
their  lower  extremity  becoming  a  north  pole,  and  the 
other  end  a  fouth  pole.  Gilbert  fays,  that  this  was 
firfl  obferved  in  Mantua,  in  the  vane  fpindle  of  the  Au- 
gufline  church — “  Vento  Jlexa  (lays  lie)  de  prompt  a ,  et 
apothecario  cmdcim  concejfa ,  attrahebat  ferrea  rcimenta,  vi 
perquam  itijignid*  The  upper  bar  of  a  hand  rail  to  a 
flair  on  the  north  fide  of  the  higheft  part  of  the  fteeple 
of  St  Giles’s  church  in  Edinburgh  is  very  magnetic?.! ; 
and  the  upper  end  of  it,  where  it  is  lodged  in  the  done, 
is  a  vigorous  fouth  pole.  It  is  worth  notice,  that  the 
parts  of  fiich  old  bars  acquire  the  flrongefl  magnetifm 
when  their  metallic  date  is  changed  by  expofure  to  the 
air,  becoming  foliated  and  friable.  It  would  be  worth 
while  to  try,  whether  the  tethiops  martialis,  produced 
by  fleam  in  the  experiments  for  decompefing  water, 
will  acquire  magnetifm  during  its  production.  The 
pipe  and  the  wires,  which  are  converted  into  the  Alining 
tethiops,  fliould  be  placed  in  the  magnetic  direction. 

2.  If  a  bar  of  deel  be  long  hammered  while  lying  in  2  By  hac> 
the  magnetic  direction,  it  acquires  a  fenfiblc  magnetifm  me  ring; 
(See  Dr  Gibert’s  plate,  reprefenting  a  blackfmith  ham¬ 
mering  a  bar  of  iron  in  the  magnetic  direction).  The 

points  of  drills,  efpecially  the  great  ones,  which  are 
urged  by  very  great  preffure  ;  and  broaches,  worked 
by  a  long  lever,  fo  as  to  cut  the  iron  very  fad,  acquire 
a  drong  magnetifm*  and  the  lower  end  always  becomes 
the  north  pole  ( Phil .  Tvanf  xx.  417.)  Even  driving 
a  hard  deel  punch  into  a  piece  of  iron,  gives  it  magne¬ 
tifm  by  a  fingle  blow.  In  fhort,  any  very  violent  fqueeze 
given  to  a  piece  of  tempered  deel  renders  it  magnetic, 
and  its  polarity  correfponds  with  its  pofition  during  the 
experiment.  We  can  fcarcely  take  up  a  cutting  or  bo¬ 
ring  tool  in  a  fmith’s  Ihop  that  is  not  magnetical.  Even 

foft 
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foft  flecl  and  iron  acquire  permanent  magnetifm  in  this 
way.  Iron  alfo  acquires  it  by  twilling  and  breaking. 
It  is  therefore  difficult  to  procure  pieces  of  iron  or  Heel 
totally  void  of  determinate  and  permanent  magnetifm  ; 
and  this  frequently  mars  the  experiments  mentioned  in 
the  firit  paragraphs  of  this  article.  The  way  therefore 
to  enfure  fuccefs  in  thefe  experiments  is  to  deprive  the 
rods  of  their  accidental  magnetifm,  by  fome  of  the  me¬ 
thods  mentioned  a  little  ago.  Let  them  be  heated  red 
hot,  and  allowed  to  cool  while  lying  in  a  direction  per¬ 
pendicular  to  the  magnetic  dircdlion  (nearly  E.  N.  E. 
and  W.  S.  W.  in  this  country). 

3.  As  heat  is  obferved  to  deftroy  magnetifm,  fo  it 
may  alfo  be  employed  to  induce  it  on  fubflances  that 
are  fufceptible  of  magnetifm.  Dr  Gilbert  makes  this 
obfervation  in  many  parts  of  his  work.  He  fays,  that 
the  ores  of  iron  which  are  in  that  particular  metallic 
hate  which  he  considers  as  mod  fufceptible  of  magne¬ 
tifm,  will  acquire  it  by  long  continuance  in  a  red  heat, 
if  laid  in  the  magnetic  direction,  and  that  their  polarity 
is  conformable  to  their  pofition,  that  end  of  the  mafs 
which  is  next  the  north  becoming  the  north  pole.  He 
alfo  made  many  experiments  on  iron  and  Heel  bars  ex- 
pofed  to  ftrong  heats  in  the  magnetical  direction.  Such 
experiments  have  been  made  tince  Gilbert’s  time  in 
great  number.  Dr  Hooke,  in  1684,  made  experiments 
on  rods  of  iron  and  Heel  one- fifth  of  an  inch  in  diame¬ 
ter,  and  (even  inches  long.  He  found  them  to  acquire 
permanent  magnetifm  by  expofure  to  ftrong  heat  in  the 
magnetic  direction,  and  if  allowed  to  cool  in  that  direc¬ 
tion.  But  the  magnetifm  thus  acquired  by  fleel  rods 
was  much  flronger,  and  more  permanent,  if  they  were 
fuddenly  quenched  with  cold  water,  fo  as  to  tempef 
them  very  li2rd.  fie  found,  that  the  end  which  was 
next  to  the  north,  or  the  lower  end  of  a  vertical  bar, 
was  always  its  permanent  north  pole.  Even  quench¬ 
ing  the  upper  end,  while  the  reft  was  fuffered  to  cool 
gradually,  became  a  very  fenfible  fouth  pole.  No  mag¬ 
netifm  was  acquired  if  this  operation  was  performed  on 
a  rod  lying  at  right  angles  to  the  magnetical  direeft ion. 

In  thefe  trials  the  polarity  was  always  eilimated  by 
the  action  on  a  mariner’s  needle,  and  the  intenlity  of 
the  magnetifm  was  eftimated  by  the  deviation  caufed  in 
this  needle  from  its  natural  pofition.  Dr  Gilbert  made 
a  very  remarkable  obfervation,  which  has  fince  been  re¬ 
peated  by  Mr  Cavallo,  and  publifhed  in  the  Philofophi- 
cal  Tranfadtions  ss  a  remarkable  difeovery.  Dr  Gil¬ 
bert  fays,  p.  69.  “  Bacillum  ferreum,  valid?  ignitvm  ap- 
pone  verforio  excito  ;  Jlat  verforit/m,  nec  ad  tale  ferrum 
convertitnr  ;  fed  Jlatim  ut  primum  de  candore  aliquant u- 
lum  rcmiferily  covfiuit  illicod*  In  feveral  other  parts  of 
his  treatife  he  repeats  the  fame  thing  with  different  cir- 
cumftances.  It  appears,  therefore,  that  while  iron  is 
red  hot,  ic  is  not  fufceptible  of  magnetifm,  and  that  it 
is  during  the  cooling  in  the  magnetic  dire&ion  that  it 
acquires  it.  Gilbert  endeavoured  to  mark  the  degree 
of  heat  moil  favourable  for  this  purpofe;  but  being  un¬ 
provided  with  thermometers,  he  could  not  determine 
any  thing  with  precifion.  He  fays,  that  the  verforium, 
or  mariner’s  needle,  was  moft  deranged  from  its  natural 
pofition  a  little  while  after  the  bar  of  iron  ceafed  to 
Ihine  in  day-light,  but  was  ftill  pretty  bright  in  a  dark 
room.  But  there  are  other  experiments  which  we  have 
made,  and  which  will  be  mentioned  by  and  bye  ;  by 
which  it  appears,  that  although  a  bright  red  or  a  white 
1 


heat  makes  iron  unfufceptible  of  magnetifm  while  in 
that  ftate,  it  predifpofes  it  for  becoming  magnetical. 

When  a  bar  of  (teel  was  made  to  acquire  magnetifm  by 
tempering  it  in  the  magnetical  direction,  we  found  that 
the  acquired  magnetifm  was  much  flronger  when  the 
bar  was  made  firit  of  all  very  hot,  even  although  allow¬ 
ed  to  crime  to  its  mofl  magnetical  ftate  before  quench¬ 
ing,  than  if  it  had  been  heated  only  to  that  degree  ; 
nay,  we  always  found  it  flronger  when  it  was  quenched 
when  red  hot.  We  offer  no  explanation  at  prefen t  ; 
our  foie  bufmefs  juil  now  being  to  ftate  faCls,  and  to 
generalize  them,  in  the  hopes  of  finding  fome  faCl  which 
fliall  contain  all  the  others. 

4.  The  moft  dillinCl  acquifitions  and  changes  of  mag- 4.  By  jtix- 
netifm  are  by  juxtapoiition  to  other  magnets  and  to  iron.  rapofition. 
As  the  magnetifm  of  a  loadllone  or  magnet  is  weaken* 
ed  by  bringing  its  pole  near  the  firnilar  pole  of  another 
magnet,  it  is  improved  by  bringing  it  near  the  other 
pole  ;  and  it  is  always  improved  by  bringing  it  r.car  any 
piece  of  iron  or  foft  llecl. 

But  this  aClion,  and  the  mutual  relation  of  magnets 
and  common  iron,  being  the  moft  general,  and  the  moft 
curious  and  iuftruClive  of  all  the  phenomena  of  magne¬ 
tifm,  they  merit  a  very  particular  confideration. 


Of  the  communication  of  Magnetifm , 


T HU  whole  may  be  comprehended  in  one  propofition,c0mmuni. 
which  may  be  faid  to  contain  a  complete  theory  of  mag- cation  of 
netifm.  magnaXnv 

Fundamental  proportion. 

rlny  piece  of  iron ,  when  in  the  neighbourhood  of  a  mag- 
nety  is  a  magnet 9  and  its  polarity  is  fo  dfpofed  that  the 
magnet  ami  it  mutually  attract  each  other . 

The  phenomena  which  refult  from  this  fundamental 
principle  arc  infinitely  various,  and  we  muft  content 
ouifelves  with  deferibing  a  fimplc  cafe  or  two,  which 
will  fufficiently  enable  the  reader  to  explain  every  other. 

Take  a  large  and  ftrong  magnet  NAS  (fig.  of Attr“ive 

wntch  N  .s  the  north,  and  Sthe  touch  pole.  Let  it  be  power  com- 
properly  fupported  in  a  horizontal  pofition,  with  itsmuuicated. 
poles  free,  and  at  a  diftance  from  iron  or  other  bodies. 

Take  any  fmall  piece  of  common  iron,  nyt  exceeding 
two  or  three  inches  in  length,  fuch  as  a  ftnall  key! 

Take  alio  another  piece  of  iron,  fuch  as  another  fmaller 
key,  or  a*  bit  of  wire  about  the  thickncfs  of  an  ordinary 
quill. 


1 .  Hold  the  key  horizontally,  near  one  of  the  poles, 
(as  {hewn  at  n°  1 .),  taking  care  not  to  touch  the  pole 
with  it  ;  and  then  bring  the  other  piece  of  iron  to  the 
other  end  of  the  key  (it  is  indifferent  which  pole  is  thus 
approached  with  the  key,  and  which  end  of  the  key  is 
held  near  the  pole).  The  wire  will  hang  by  the  key, 
and  will  continue  to  hang  by  it,  when  we  gradually 
withdraw  the  key  horizontally  from  the  magnet,  till,  at 
a  certain  diftance,  the  wire  will  drop  fiom  the  key,  be- 
caufe  the  magnetifm  imparted  from  this  diftance  is  too 
weak.  That  this  is  the  foie  reafon  of  its  dropping, 
will  appear  by  taking  a  fhorter,  or  rather  a  flendcrer, 
bit  of  wire,  and  touch  the  remote  end  of  the  key  with 
it:  it  will  be  fupported,.  even  though  we  remove  the 
key  ftill  farther  from  the  magnet. 

2.  Hold  the  key  below  one  of  the  poles,  a3  at  n°  2.  or 

3.  and  touch  its  remote  end  with  the  wire.  It  will  be 
fufpended  in  like  manner,  till  we  remove  the  key  too- 
far  from  the  magnet. 


% 


3.  Hold 
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Alfo  a  <!i 
revive 
power. 


become  a  magnet,  pofTefTed  of  both  an  attractive  and  a 
direClivc  power.  It  has  acquired  two  pole3.  $6 

Laftly,  the  magnetifm  of  the  key  is  fo  difpofed,  that  The  aorac. 
the  two  magnets  NAS  and  BC  mull  mutually  attract 
each  other;  for  their  diffimtlar  poles  front  each  other.  ^  ^  dkfpofi  * 
Now,  it  is  a  matter  of  uniform  and  uncontradi&ed  oh-  tion  of  it* 
fervation,  that  when  a  piece  of  iron  is  thus  placed  near  own  tern- 

namciy,  aiiraciiu..  .,u.=.  .  -y . - .  a  magnet,  and  the  difpofition  of  its  magnetifm  is  thmP^V 

the  key  held  above  the  pole,  the  wire  is  in  the  fame  examined  by  means  of  a  manners  needle,  the.  dilpch- 
litnation  in  refped  to  magnetifm  as  the  key  is  when  tion  is  fuch  that  two  permanent  magnets  with  their 

1  A  poles  fo  difpofed  mud  attract  each  other.  The  piece  of 
iron,  therefore,  having  the  fame  magnetic  relation  to  the 
magnet  that  a  fimilar  and  fimilarly  difpofed  magnet  has, 
mud  be  affe&ed  in  the  fame  manner.  We  cannot,  by 
any  knowledge  yet  contained  in  this  article,  give  any 


3.  Hold  the  key  above  the  poles,  as  at  n*  4.  or  5.  and 
touch  its  adjacent  end  with  the  wire  (taking  care  that 
the  wire  do  not  alfo  touch  the  magnet).  The  wire 
will  dill  be  fnp ported  by  the  key,  till  both  are  removed 
too  far  from  the  magnet. 

Thus  it  appears,  that  in  all  thefe  fituation3  the  key 
has  [hewn  the  chara&eriflic  phenomenon  of  .magnetifm, 
namely,  attra&ion  for  iron.  In  the  exoeriment 


th 


As 

the 


held  below  the  pole  ;  but  the  actions  are  mutual, 
the  key  attracts  the  wire,  fo  the  wire  attracts 
key. 

If  the  magnet  be  fupported  in  a  vertical  pofition,  as 
in  fig.  8.  the  phenomena  will  be  the  fame  ;  and  when 
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the  key  is  held  diredtly  above  or  direCtly  below  the  precife  intimation  in  what  way  the  polarity  of  the  piece 
pole,  it  will  carry  rather  a  heavier  wire  than  in  the  ho-  of  iron  will  be  difpofed.  This  depends  on  its  fhape  as 
rizontal  pofition  of  the  magnet  and  key. 

Indead  of  approaching  the  magnet  with  the  key  and 
wire,  we  may  bring  the  magnet  toward  them,  and  the 
phenomena  will  be  dill  more  palpable.  Thus,  if  the 
bit-of  wire  be  lying  011  the  table,  and  we  touch  one  end 
of  it  with  the  key,  they  will  [hew  no  connexion  what¬ 
ever.  While  we  hold  the  key  very  near  one  end  of  the 
wire,  bring  down  the  pole  of  a  magnet  toward  the  key, 
and  we  (hall  then  fee  the  end  of  the  wire  rife  up  and 
dick  to  the  key,  which  will  now  fuppott  it.  In  like 
manner,  if  we  lay  a  quantity  of  iron  filings  on  the  table, 
and  touch  them  with  the  key,  in  the  abfence  of  the 
magnet,  we  find  the  key  totally  inaCIive.  But,  on 
bringing  the  magnet  anyhow  near  the  key,  it  imme¬ 
diately  attra&s  the  iron  filings,  and  gathers  up  a  heap 
of  them. 

In  the  next  place,  this  vicinity  of  a  magnet  to  a  piece 
of  iron  gives  it  a  diredive  power.  Let  NAS  (fig.  9-) 
be  a  magnet,  and  BC  (n°  1.)  a  key  held  near  the 
north  pole,  and  in  the  direction  of  the  axis.  Bring  a 
very  fmall  mariner  3  needle,  fupported  on  a  fharp  point, 
near  the  end  C  of  the  key  which  is  farthed  from  N. 

We  fhall  fee  this  needle  immediately  turn  its  fouth  pole 
towards  C,  and  its  north  pole  away  from  C.  This  po¬ 
rtion  of  the  needle  is  indicated  at  c ,  by  marking  its 
north  pole  with  a  dart,  and  its  fouth  with  a  crofs.  Thus 
it  appears  that  the  key  has  got  a  diredive  power  like 
a  magnet,  and  that  the  end  C  is  performing  the  office 
of  a  north  pole,  attrading  the  fouth  pole  of  the  needle, 
and  repelling  its  north  pole.  It  may  indeed  be  laid, 
that  the  needle  at  c  arranges  itfelf  in  this  manner  by 
the  diredive  power  of  the  magnet ;  for  it  would  take 
the  fame  pofition  although  the  key  were  away.  But 
if  we  place  the  needle  at  b ,  it  will  arrange  itfelf  as  there 
reprefented,  [hewing  that  it  is  influenced  by  the  key, 
and  not  (  wholly  .at  leaft)  by  the  magnet.  In  like  man¬ 
ner,  if  we  place  the  needle  at  a>  we  (hall  fee  it  turn  its 
north  pole  toward  B,  notwithlianding  the  adion  of  the 
magnet  on  it.  This  adion  evidently  tends  to  turn  its 
noith  pole  quite  another  way  ;  but  it  is  influenced  by 
]3,  and  B  is  performing  the  office  of  a  fouth  pole. 

In  like  manner,  if  we  place  the  key  as  at  n°  2.  we 
(hall  obferve  the  end  B  attrad  the  fouth  pole  of  the 
needle  placed  at  rf,  and  the  end  C  attrad  the  north 
pole  of  a  needle  placed  in  b.  In  this  lituation  of  the 
key,  we  fee  that  B  performs  the  office  of  a  north  pole, 
and  C  performs  the  office  of  a  fouth  pole. 

Thus  it  appears  that  the  key  in  both  Situations  has 


much  as  on  its  pofition.  By  describing  two  or  three 
examples,  a  notion  is  obvioufly  enough  fnggefted,  which, 
although  extremely  gratuitous,  and  perhaps  erroneous, 
is  of  fervice,  hecaufe  it  has  a  general  analogy  with  the 
obferved  appearances. 

If  one  end  of  a  [lender  rod  or  wire  be  held  near  the 
north  pole  of  the  magnet,  while  the  rod  is  held  in  the 
diredion  of  the  axis  (like  the  key  in  fig.  7.  n°  1.),  the 
near  end  becomes  a  fouth,  and  the  remote  end  a  north 
pole.  Keeping  this  fouth  pole  in  its  place,  and  turn¬ 
ing  the  rod  in  any  diredion  from  thence,  as  from  a 
centre,  the  remote  end  is  always  a  north  pole.  And, 
in  general,  the  end  of  any  oblong  piece  of  iron  which 
is  neareft  to  the  pole  of  a  magnet  becomes  a  pole  of  the 
oppofite  name,  while  the  remote  end  becomes  a  pole  of 
the  fame  name  with  that  of  the  magnet. 

If  the  iron  rod  be  held  perpendicularly  to  the  axis, 
with  its  middle  very  near  the  north  pole  of  the  magnet, 
the  two  extremities  of  the  iron  become  north  poles, 
and  the  middle  is  a  fouth  pole. 

If  the  north  pole  of  a  magnet  be  held  perpendicular 
to  the  centre  of  a  round  iron  plate,  and  very  near  it, 
this  plate  will  have  a  fouth  pole  in  its  centre,  and  every 
part  of  its  circumference  will  have  the  virtue  of  a  north 
pole. 

If  the  plate  be  fhaped  with  points  like  a  flar,  each 
of  thefe  points  will  be  a  very  dillind  and  vigorous  north 
pole. 

Something  like  this  will  be  obferved  in  a  piece  of 
iron  of  any  irregular  fhape.  The  part  immediately  ad¬ 
joining  to  the  north  pole  of  the  magnet  will  have  the 
virtue  of  a  fouth  pole,  and  all  the  remote  protuberances 
will  be  north  pole8. 

The  notion  naturally  fnggefted  by  thefe  appearances 
is,  that  the  virtue  of  a  north  pole  feems  to  refide  in 
fomething  that  is  moveable,  and  that  is  protruded  by 
the  north  pole  of  the  magnet  toward  the  remote  parts 
of  the  iron  ;  and  is  thus  conitipated  in  all  the  remote 
edges,  points,  and  protubeiances,  much  in  the  fame 
manner  as  electricity  is  obferved  to  be  protruded  to  the 
remote  parts  and  protuberances  of  a  conducing  body 
by  the  prefence  of  an  overcharged  bo^y.  This  notion 
Wu’  greatly  afTift:  the  imagination  ;  and  its  confequences 
very  much  lefemble  what  we  obferve. 

As  a  farther  mark  of  the  complete  communication  of 
every  magnetic  power  by  mere  vicinity  to  a  magnet,  we 
may  here  obferve,  that  the  wire  D,  of  fig.  7.  n°  2.  and 
3.  will  fupport  another  wire,  and  this  another  ;  and  fo 

on, 
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cn,  to  a  number  depending  on  the  ftrength  of  the  mag¬ 
net.  The  key  has  therefore  become  a  true  magnet  in 
tverv  refpedl;  for  it  induces  complete  magnetifm  on  the 
appended  wire.  That  this  is  not  the  fame  operation  of 
the  great  magnet  (at  leaf!  not  wholly  fo),  appears  by  ex¬ 
amining  the  magnetifm  of  D  with  the  needle,  which  will 
be  feen  to  be  more  influenced  by  D  than  by  A.  This  fadl 
has  been  long  known.  The  ancients  fpeak  of  it :  They 
obftrve,  that  a  loadftone  caufes  an  iron  ring  to  carry 
another  ring,  and  that  a  third  ;  and  fo  on,  till  the  firing 
of  rings  appears  like  a  chain. 

tception  What  has  now  been  faid  will  explain  a  Renting  ex¬ 
plained.  ception  to  the  univerfality  of  the  propofition.  If  the 
key  be  held  in  the  Htuation  and  poiitioii  reprefented  by 
fig.  10.  the  bit  of  wire  will  not  be  attra&ed  by  it  ;  and 
we  may  imagine  that  it  has  acquired  no  magnetifm  : 
But  if  we  bring  a  mariner’s  needle,  or  a  bit  of  wire, 
near  to  its  remote  end  B,  it  will  be  ftrongly  attra&ed, 
and  fliew  B  to  be  a  north  pole.  The  needle  held  near 
to  C  will  alfo  (Lew  C  to  be  a  fouth  pole.  Alfo,  if  held 
near  to  D,  it  will  fliew  D  to  be  a  north  pole.  Now 
the  ends  C,  both  of  the  key  and  of  the  wire,  being 
fouth  poles,  they  cannot  attract  each  other,  but,  on  the 
contrary,  they  will  repel  ;  and  therefore  the  wire  will 
not  adhere  to  the  key.  And  if  the  key  of  fig.  17.  n° 
4.  with  the  wire  hanging  to  it,  be  gradually  carried  out* 
ward,  beyond  the  north  pole  of  the  magnet,  and  then 
brought  down  till  its  lower  end  be  level  with  the  pole, 
the  wire  will  drop  off. 

There  is,  however,  one  exception  to  the  propofition. 
If  the  key  in  fig.  7.  with  its  appending  wire  D,  be  gra¬ 
dually  carried  from  any  of  the  fit  nations  2,  3,  4,  or  5, 
toward  the  middle  of  the  magnet,  the  wire  will  drop 
t  ofF  whenever  it  arrives  very  near  the  middle.  If  we  fup- 
pofe  a  plane  to  pafs  through  the  magnetic  centre  A, 
perpendicular  to  the  axis  (which  plane  h  very  properly 
called  the  magnetic  equatorial  plane  by  Gilbert),  a  (len¬ 
der  piece  of  iron,  held  anywhere  in  this  plane,  acquires 
no  fenfible  magnetifm.  It  gives  no  indication  of  any 
polarity,  and  it  is  not  attracted  by  the  magnet.  It  is  well 
known,  that  the  activity  of  a  loadflone  or  magnet  re- 
fides  chiefly  in  two  parts  of  it,  which  have  been  called 
its  poles  ;  and  that  thefe  are  the  befl  magnets  or  load- 
fitones  in  which  this  activity  is  lead  diffuied  ;  and  that 
a  certain  circumference  of  every  loadllone  or  magnet  is 
wholly  Inactive.  When  a  loadftone  or  magnet  of  any 
fhape  is  laid  among  iron  filings,  it  collects  them  on  two 
parts  only  of  its  furfacei  and  between  thefe  there  is  a 
fpace  all  round,  to  which  no  filings  attach  themfelves. 

We  prefume  that  the  reader  already  explains  this  ap¬ 
pearance  to  himfelf.  Many  things  (hew  a  contrariety 
of  action  of  the  two  poles  of  a  magnet.  We  have  al¬ 
ready  obferved,  that  the  north  pole  of  a  flrong  magnet 
will  produce  a  flrong  northern  polarity  in  the  remote 
end  of  a  fmall  fled  bar ;  and,  if  it  be  then  applied  near 
to  that  end  in  the  oppofite  dire&ion,  it  will  dcflroy  this 
*  polarity,  and  produce  a  fouthern  polarity.  In  what¬ 
ever  thefe  actions  may  con  fill,  there  is  fo  nething  not 
only  different  but  oppofite.  They  do  not  blend  their 
effefts,  as  the  yellow  and  blue  making  rays  do  in  pro¬ 
ducing  green.  Thev  oppofe  each  other,  like  mechani¬ 
cal  pit  fibres  or  impulfions.  We  have  every  mark  of 
mechanical  aClion  ;  we  have  local  motion,  though  un- 
hen,  except  in  the  gradual  progrefiion  of  the  magneti- 
cal  faculties  along  the  bar  j  but  we  have  it  diflin&ly  in 
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the  ultimate  effedl,  the  approach  or  rcceft  of  the  mag¬ 
nets  :  and  in  thefe  phenomena  \vc  fee  plainly,  that  the 
forces,  in  producing  their  effects,  a6l  in  oppofite  direc¬ 
tions.  Whatever  the  internal  invifihle  motions  maybe, 
they  are  compofed  of  motions  whole  equivalents  are  the 
fame  with  the  equivalents  of  the  ultimate,  external,  fen¬ 
fible  motions  ;  therefore  the  internal  motions  are  oppo¬ 
fite  and  equal  if  the  fcniible  motions  are  fo,  and  eon- 
verfely. 

Adopting  this  principle,  therefore,  that  the  actions 
of  the  two  poles  are  not  only  different  but  oppofite,  it 
follows,  that  if  they  are  alfo  equal  and  a£t  fimilarly,  each 
mnfl  prevent  the  action  of  the  other  ;  and  that  there 
will  be  a  mechanical  equilibrium  —  it  may  even  be  called 
a  magnetical  equilibrium.  Therefore  if  every"  part  of  a 
{lender  rod,  or  of  a  thin  plate  of  iron,  lie  in  the  plane 
of  the  magnetic  equator,  the  magnetic  ftate  (in  what¬ 
ever  it  may  confill)  cannot  be  produced  in  it.  It  will  ex¬ 
hibit  no  magnetifm  ;  have  no  polar  faculties  ;  and  we  can 
fee  no  reafon  why  it  fhould  be  attrafted  by  the  magnet, 
or  fhould  attradl  iron.  We  mufl  net  forget  to  obferve 
in  thio  place,  that  iron  in  a  flate  of  incandefecnce  ac¬ 
quires  no  magnetifm  by  juxtapofition.  We  have  al¬ 
ready  remarked,  that  iron  in  this  flate  does  not  affect 
the  magnet.  If  a  bar  of  red  hot  iron  be  fet  near  a  ma¬ 
riner’s  needle,  it  docs  not  affect  it  in  the  fmalleil  degree 
till  it  almofl  ceafcs  to  appear  red  hot  in  day-light,  as  has 
been  obferved  by  Dr  Gilbert.  All  actions  that  we 
know  are  accompanied  by  equal  and  oppofite  re-aCtions; 
and  \vc  fhould  expedl,  what  really  happens  in  the  pre- 
fent  cafe,  namely,  that  red  hot  iron  fhould  not  be  ren-- 
dered  magnetical  and  attra&able. 

There  is  a  very  remarkable  circuni (lance  which  ac- 
companies  the  whole  of  this  communication  of  inagite- no;  impair 
tifm  to  a  piece  of  iron.  It  does  not  impair  the  power e*  by  con* 
of  the  magnet ;  but,  on  the  contrary,  improves  it.  Thisd^1,c?l" 
fa£l  was  obferved,  and  particularly  attended  to,  by  Dr 
Gilbert.  He  lemaiks,  that  a  magnet,  in  the  hands  of  a 
judicious  pliilofopher,  may  be  made  to  impart  more  mag¬ 
net  ifm  than  it  pofleflcs  to  each  of  ten  thoufand  bars  of 
fleel,  ?.nd  that  it  will  be  more  vigorous  than  when  the 
operations  began.  A  magnet  (fays  he)  may  be  fooile  1 
by  injudicious  treatment  with  other  magnets,  but  newr 
can  touch  a  piece  of  common  iron  without  being  im¬ 
proved  by  it.  He  gives  a  more  direct  proof.  Let  a 
magnet  carry  as  heavy  a  lump  of  iron  as  poffible  by  its 
lower  pole.  Bring  a  great  lump  of  iron  clofe  to  its 
upper  pole,  and  it  will  now  carry  more.  Let  it  he 
loaded  with  as  much  as  it  can  carry  while  the  lump  of 
iron  touches  its  upper  pole.  Remove  this  lump,  and  the 
load*  will  inflantly  drop  off.  But  the  following  experi¬ 
ment  fhews  thi;:  truth  in  the  moll  convincing  manner  : 

Let  NAS  (fig.  1  j  . )  be  a  magnet,  not  very  large, 
nor  ol  extreme  har  duels.  Let  CD  be  a  flrong  iron 
wire,  hanging  peipendicularly  from  a  hook  by  a  fkort 
thread  or  lojp.  The  magnet,  by  its  adlion  ori  CD, 
renders  D  a  north  pole  and  C  a  fouth  pole,  and  the 
polarity  of  D’s  magnetifm  fits  it  for  being  attracted. 

Let  it  a  flu  me  the  petition  C  e ,  and  let  this  be  very 
carefully  marked.  Now  bring  a  great  ha**  of  iron  s  B  n 
near  to  the  other  end  ol  the  magnet.  Wc  (hull  iniLnt- 
ly  perceive  the  wire  C  e  approach  to  the  fouth  pole  of 
the  magnet,  taking  a  petition  C f.  Withdraw  the  bar 
of  iron,  and  C/‘ will  fall  back  into  the  petition  Ce.  As 
we  bring  the  iron  bar  gradually  nearer  to  the  magnet, 
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the  wire  will  deviate  farther  from  the  perpendicular, 
and  when  the  bar  B  touches  the  magnet  CD,  will  ftart 
a  great  way  forward.  It  is  alfo  farther  to  be  obferved, 
that  the  larger  the  bar  of  iron  is,  the  more  will  CD  de¬ 
viate  from  the  perpendicnlar. 

Now  this  muft  be  aferibed  to  the  adion  of  the  bar 
on  the  magnet.  For  if  the  magnet  be  removed,  the 
bar  alone  will  make  no  fenfible  change  on  the  pofnhm 
of  the  wire.  We  know  that  the  bar  of  iron  becomes 
magnetical  by  the  vicinity  of  the  magnet.  If  we  doubt 
this,  we  need  only  examine  it  by  means  of  a  piece  of 
iron  or  a  mariner’s  needle.  This  will  (hew  us  that  j* 
has  become  a  fouth,  and  n  a  north  pole.  Here  then 
are  two  magnets  with  their  difiimilar  poles  fronting  each 
other.  In  conformity  with  the  whole  train  of  magne¬ 
tical  phenomena,  we  mull  conclude  that  they  attract 
each  other,  and  mull  improve  each  other’s  magnetifm. 
Therefore  This  is  a  moft  important  circumftance  in  the  theory 
nothing  is  of  magnetifm.  For  it  fhews  us,  that,  in  rendering  a 
transferred,  piece  of  iron  magnetic,  there  is  no  material  communica¬ 
tion.  There  is  no  indication  of  the  transference  of  any 
fubflanre  refiding  in  the  magnet  into  the  piece  of  iron  ; 
n*r  is  there  even  any  transference  of  a  power  or  qua¬ 
lity.  Were  this  the  cafe,  or  if  the  fubltance  or  quality 
which  was  in  A  be  now  transferred  to  B,  it  can  no 
longer  be  in  A  ;  and  therefore  the  phenomena  refulting 
from  its  p»-e fence  and  agency  muft  be  diminifhed.  We 
muft  fay  that  the  magnet  has  excited  powers  inherent, 
but  dormant,  in  the  iron  ;  or  is,  at  leall,  the  occalion 
of  this  excitement,  by  difturbing,  in  fome  adequate  man¬ 
ner,  the  primitive  condition  of  the  iron.  We  muft  alfo 
fay,  that  the  competency  of  the  magnet  and  of  the  iron 
to  produce  the  phenomena,  is  owing  to  the  fame  cir- 
cumftances  in  both  ;  becaufe  we  fee  nothing  in  the  phe¬ 
nomena  which  authorifes  119  to  make  any  diftindion  be¬ 
tween  them.  Whatever  therefore  caufes  one  magnet 
to  attrad  another,  i3  alfo  the  reafon  why  a  piece  of 
iron  in  the  neighbourhood  of  a  magnet  attra&s  another 
piece  of  iron  ;  and  we  muft  fay  that  the  canfe  of  pola¬ 
rity,  or  the  origin  of  the  diredive  power,  is  the  fame 
in  both,  Now  we  underftand  perfedly  the  dire&ive 
power  of  a  magnet,  as  exerted  on  another  magnet.  We 
fee  that  it  arifes  from  a  combination  and  mechanical 
compofition  of  attradions  and  repulfioiis.  It  muft  be 
the  fame  in  this  magnetifm  now  inherent  in  the  iron. 
The  piece  of  iron  diveds  a  mariner’s  needle,  as  a  mag¬ 
net  would  dired  it ;  therefore,  as  there  is  fomething  in 
a  piece  of  iron  which  now  attrads  fomething  in  another 
piece  of  iron,  fo  there  is  fomething  in  the  fil'd  which  re¬ 
pels  fomething  in  the  laft. 

OVeSons  11  maY  i-deeci  ^  kid  that  a  IS  not  a  P*ece  °f  iron> 
a:  ft  e<l  but  a  mariner’s  needle,  or  magnet,  that  is  thus  di  reded 
by  u  curiously  our  iron  magnetifed  by  vicinity  to  a  magnet.  .  This 
objedior  is  completely  removed  by  the  moll  curious  of 
all  the  fads  which  occur  in  this  manner  of  producing 
magnetifm.  Take  a  piece  of  common  iron,  falhion  it, 
and  fit  it  up  precifely  like  a  mariner’s  needle,  and  care¬ 
fully  avoid  every  treatment  that  can  make  it  magnetical. 
Set  it  on  its  pivot,  and  bring  it  near  the  north  pole  of 
a  magnet,  placing  the  end,  made  like  the  fouth  pole  of 
the  needle,  next  to  the  north  pole  of  the  magnet.  In 
fhort,  place  it  by  hand  exadly  as  a  real  mariner’s  needle 
would  arrange  itfelf.  It  will  retain  that  pohtion./  Now 
carry  it  round  the  magnet,  along  the  circumference  of 
a  magnetic  curve,  or  in  any  regular  and  continuous 
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route.  This  piece  of  iron  will,  in  every  fituation,  aflumc 
the  very  fame  pofition  or  attitude  which  the  real  mag¬ 
netical  needle  would  aflume  if  in  the  fame  place,  and  it 
will  ofcillatc  precifely  in  the  fame  way. 

Here  then  it  is  plain,  that  there  is  no  diftindion  of 
power  between  the  magnetifm  of  the  iron  and  of  the  real 
needle.  To  complete  the  proof :  Inftead  of  approaching 
the  magnet  with  this  iron  needle,  bring  it  into  the  vi¬ 
cinity  of  a  piece  of  iron,  which  is  itfelf  magnetical  only 
by  vicinity  to  a  magnet,  it  will  arrange  itfelf  juft  as  the 
real  needle  would  do,  with  the  foie  difference,  that  it 
does  not  indicate  the  hind  of  polarity  exifting  in  the 
extremities  of  the  iron,  becaufe  either  end  of  it  will  he 
attra&ed  by  them.  And  this  circumftance  leads  us  to 
the  confideration  of  the  only  diftindion  between  the 
magnetifm  of  a  loadftone  or  magnet  and  that  of  common 
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The  magnetifm  of  common  i»*on  is  momentary,  and  Magnetifm 

therefore  indifferent ;  whereas  that  of  a  magnet  is  per- of  iron  is 
manent  and  determinate.  When  iron  becomes  magne- 
tic  in  the  way  now  mentioned,  it  remains  fo  only  rent .  but ‘ 
while  the  magnet  remains  in  its  place;  and  when  that  is  that  of 
removed,  the  iron  exhibits  no  figns  of  magnetifm.  magnets 
'ITterefore  when  the  north  pole  of  a  magnet  has  produ- 
ced  a  fouth  pole  in  the  nearell  end  of  an  iron  wire,  andminat€# 
a  north  pole  at  its  remote  end,  if  we  turn  the  magnet, 
and  prefent  its  fouth  pole,  the  nearefl  end  of  the  wire  in- 
ftantly  becomes  a  north  pole,  and  the  other  a  fouth  pole; 
and  this  change  may  be  made  as  often,  and  as  rapidly, 
as  we  pleafe.  This  is  the  reafon  which  made  us  direct 
the  experimenter  on  the  iron  needle  to  begin  his  opera¬ 
tion,  by  placing  the  end  marked  for  a  fouth  pole  next 
to  the  north  pole  of  the  magnet.  It  becomes  a  real 
fouth  pole  in  an  inftant,  and  ads  as  fuch  during  its  pe¬ 
regrination  round  the  magnet.  But  in  any  one  of  it3 
fituations,  if  we  turn  it  half  round  with  the  finger,  the 
end  which  formerly  turned  away  from  a  pole  of  the 
magnet,  will  now  turn  as  vigoroufty  toward  it.  There¬ 
fore,  in  carrying  the  iron  needle  round  the  magnet,  we 
direded  the  progrefs  to  be  made  in  a  continuous  line, 
to  avoid  all  chance  of  miftaking  the  polarities.  4* 

Fot  all  the  rcafons  now  adduced,  we  think  onrfelvesMAovF- 
obliged  to  fay,  that  the  magnetifm  produced  on  com-™1^* 
inon  iron  by  mere  juxtapofit ion  to  a  magnet,  is  gene-1^”. 
rated  without  any  communication  of  fubltance  or  faculty. 

The  power  of  producing  magnetical  phenomena  is  not 
Jbared  between  the  magnet  and  the  iron.  We  ftiall  call 

it  INDUCED  MAGNETISM  \  MAGNETISM  BY  INDUCTION. 

We  have  faid  that  induced  magnetifm  of  common 
iron  is  quite  momentary.  This  mull  be  underftood 
with  careful  limitations.  It  is  ftridly  true  only  in  the 
cafe  of  the  finelt  and  pureft  foft  iron,  free  of  all  knots 
and  hard  veins,  and  therefore  in  its  moft  metallic  ftate. 

Iron  is  rarely  found  in  a  Hate  fo  very  pure  and  metallic; 
and  even  this  iron  will  acquire  permanent  and  determi¬ 
nate  magnetifm  by  induction,  if  it  has  been  twift^d  or 
hammered  violently,  although  not  in  the  magnetic  di¬ 
rection  ;  alfo  the  changes  produced  (we  imagine)  on 
the  pureft  iron  by  the  adion  of  the  atmofphere  make  it 
fufceptible  of  fixed  magnetifm.  But  the  magnetifm 
thus  inducible  on  good  iron  is  fcareely  fenfible,  and  of 
no  duration,  unlefs  it  has  lain  in  the  neighbourhood  of 
a  magnet  for  a  very  long  while. 

What  has  now  been  faid  of  common  iron,  is  alfo  true 
of  it  when  in  the  ftate  of  foft  Heel. 

But 


129 


M  A  G  N 

43  But  any  degree  of  temper  that  is  given  to  fleel  makes 
3  vetT  ^mPortant:  change  in  this  rtfped.  In  the  firft 
ues  du  P^ace>  h  acquires  magnetifm  more  flowly  by  indudion 
blemag-  than  an  equal  and  fimilar  piece  of  common  iron,  and  fi- 
ufm.  nally  acquires  lefs.  Thefe  difFerences  are  ea.lily  exa¬ 
mined  by  the  deviations  which  it  caufes  in  the  mariner’s 
needle  from  the  magnetic  meiidian,  and  by  its  attrac¬ 
tion. 

When  the  inducing  magnet  is  removed,  fome  mag- 
netifm  remains  in  the  fleel  bar,  which  retains  the  pola¬ 
rity  which  it  had  in  the  neighbourhood  of  the  magnet. 

Steel  tempered  to  the  degree  fit  for  watch  fprings 
acquires  a  fliong  magnetiTm,  which  it  exhibits  imme- 
diatelv  on  the  removal  of  the  magnet.  But  it  difiipates 
very  fall  ;  and,  in  a  very  few  minutes,  it  is  reduced  to 
lefs  than  one- half  of  its  intensity  while  in  contad  with 
the  magnet,  and  not  two  thirds  of  what  it  was  imme¬ 
diately  on  removal  from  it.  It  continues  to  diffipate  for 
fome  days,  though  the  bar  be  kept  with  care  ;  but  the 
d'flipation  diminilhes  fall,  and  it  retains  at  lead  one- 
third  of  its  greatcfl  power  for  any  length  of  time,  unlcfs 
carelefsly  kept  or  injudicionfly  treated. 

Steel  tempered  for  flrong  cutting  tools,  fuch  as  chifels, 
punches,  and  drills  for  metal,  acquires  magnetifm  flill 
more  flowly  by  indudion,  and  acquires  Ids  of  it  while 
in  contact  with  the  magnet;  but  it  retains  it  more  firm¬ 
ly,  and  finally  retains  a  greater  proportion  of  what  it 
had  acquired. 

vSteel  made  2S  hard  as  poffible,  is  much  longer  in  ac¬ 
quiring  all  the  magnetifm  which  limple  juxtapofition 
can  give  to  it.  It  acquires  lefs  than  the  former;  but  it 
retains  it  with  great  firmnefs,  and  finally  retains  a  much 
greater  proportion. 

Such  ores  of  iron  as  are  fufceptible  of  magnetifm, 
are  nearly  like  hard  fleel  in  thefe  refpeds  ;  that  is,  in 
the  time  neceffary  for  their  grealejl  impregnation,  and 
in  the  durability  of  the  acquired  magnetifm.  They 
differ  exceedingly  in  refped  to  the  degree  of  power 
which  they  can  attain  by  mere  juxtapofition,  and  the 
varieties  feem  to  depend  on  heterogeneous  mixture. 
We  mu  ft  obferve,  that  few  ores  of  iron  are  fufceptible 
of  magnetifm  in  their  natural  Hate.  The  ordinary  ores, 
confiding  of  the  metal  in  the  (late  of  an  oxyd,  and  com¬ 
bined  with  fulphur,  are  not  magnetizable  while  remain¬ 
ing  in  that  ftate.  Mod  ores  require  roafting,  and  a  fort 
of  cementation,  in  contad  with  inflammable  fubllances. 
Thi-  matter  is  not  well  ur.derllood  ;  but  it  would  feem 
that  complete  metallization  is  far  from  being  the  moft  fa¬ 
vourable  condition,  and  that  a  certain  degree  of  oxyda- 
tion,  and  pet  haps  fome  other  compofition,  yet  unknown, 
make  the  heft  loadftoncs.  But  all  this  is  extremely 
obfenre.  The  late  Dr  Oowin  Knight  made  a  compoli- 
tion  which  acquired  a  very  ilrong  and  peimanent  mag- 
netifrp,  but  the  fecret  died  with  him.  Dr  Gilbert 
fpeaks  of  limilat'  compofitions,  in  which  ferrugineous 
clays  were  ingredients  ;  but  we  know  nothing  of  the  ftate 
of  the  metal  in  them,  nor  their  mode  of  acquiring  mag- 
44  netifm. 

du&ion  It  is  of  peculiar  importance  to  remark  that  the  ac- 
magne-  quifition  of  magnetifm  is  gradual  and  progreflive,  and 
'aland™  t^ie  gradation  is  the  more  perceptible  in  proportion 
ogrefiive. as  t^e  fteet  ls  a  harder  temper.  When  a  magnet  is 
brought  to  one  end  of  a  bar  of  common  iron,  its  remote 
extremity,  unlefs  exceedingly  long,  acquires  its  utmoft 
magnetifm  immediately.  But  when  the  north  pole  of 
6uppl.  Vol.  II.  Part  I. 
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a  magnet  is  applied  to  one  end  of  a  bar  of  hard  fleel, 
the  part  in  contadl  immediately  becomes  a  fonth  pole, 
and  the  far  end  i&  not  yet  affeded.  We  obferve  a  north 
pole  formed  at  feme  diflance  from  the  contadl,  and  be¬ 
yond  this  a  faint  louth  pole.  Thele  gradually  advance 
along  the  bar.  The  remote  extremity  becomes  firft  a 
faint  louth  pole,  and  it  is  not  till  after  a  very  long  while 
(if  ever)  that  it  becomes  a  fimple,  vigorous,  north 
pole.  More  frequently  it  remains  a  diffufed  and  feeble 
north  pole  :  nay,  if  the  bar  be  very  long,  it  often  hap¬ 
pens  that  we  have  a  fuccefficn  of  north  and  fouth  ooles, 
which  never  make  their  way  to  the  far  end  of  the  bar. 

This  phenomenon  was  firft  obferved  (we  think)  by  Dr 
Brook  Taylor,  who  gives  an  account  of  his  obfervations 
in  the  Ph'ilofoph'icnl  'T ranf actions ,  n°  344.. 

From  the  account  we  have  given  of  thefe  phenomena  Iron  i*  at- 
of  induced  magnetifm,  it  appears  that  the  temporary tra<fted  0!F 
magnetifm  is  always  fo  difpofed  that  the  fum  of  the become^ 
mutual  attradions  of  the  diflimilar  poles  exceeds  themagnetical. 
fum  of  the  repulfions  between  the  limiltr  poles,  and* 
that  therefore  the  two  magnets  tend  to  each  other. 

This  is  evidently  equivalent  to  faying,  that  a  piece  of 
unmagnetic  iron  is  always  attraded  by  a  magnet.  No 
exception  has  ever  been  obferved  to  this  fad ;  for  Pliny's 
ftory  of  a  Fheamedes,  or  loadftone,  which  repels  iron,  is 
allowed  by  all  to  have  been  a  fable. 

We  think  ourfelvcs  authorifed  to  fay  that  this  attrac¬ 
tion  of  the  loadftone  for  iron,  or  this  tendency  of  iron 
to  the  loadftone,  is  a  fecondary  phenomenon,  and  is  the 
covfequence  of  the  proper  difpofition  of  the  induced  mag¬ 
netifm.  The  proofs  already  given  of  the  compound 
nature  of  this  phenomenon,  namely,  that  it  arifes  from 
the  excefs  of  two  attractions  above  two  repulfions,  need 
(we  imagine)  no  addition.  But  the  following  confider- 
ations  place  the  matter  beyond  doubt  : 

1 .  1  he  magnetifm  of  the  two  poles  is  evidently  of  an 
opposite  nature  ;  the  one  repelling  what  the  other  at¬ 
tracts.  If  the  one  attrads  iron,  therefore,  the  other 
Humid  repel  it.  lhic  each  pole,  by  inducing  a  magne¬ 
tifm  oppofite  to  its  own,  on  the  neared  end  of  the  iron, 
and  the  fame  with  its  own  on  the  remote  end,  and  its 
adion  diminishing  with  an  increafe  of  diftance,  there 
muft  always  be  an  excefs  of  attradion,  and  tlie'iron  mull 
be  attraded. 

2-  Each  of  the  magnet3  A  2nd  B,  in  either  of  the 
po  fit  ions  reprefented  in  fig.  12.  would  alone  attrad  the 
piece  of  common  iron  C.  But  when  placed  together, 
the  fouth  pole  of  A  tends  to  render  the  upper  end  of 
C  a  north  pole ;  while  the  north  pole  of  B  tends  to 
make  it  a  fouth  pole.  If  their  adions  be  nearly  equal, 
the  weight  of  C  cannot  be  fupported  by  the  m  agnetifm 
induced  by  any  difference  of  adion  that  may  remain. 

While  C  is  hanging  by  B  alone,  let  A  be  gradually 
brought  near  ;  it  gradually  dcllroys  the  adion  of  the 
north  pole  of  B,  fo  that  C  gradually  lofes  its  m  igiictifm 
and  polarity,  and  its  weight  prevails. 

3.  In  all  thofe  cafes  where  the  indudion  of  magne¬ 
tifm  is  flow,  the  attradion  is  weak  in  proportion.  This 
is  particularly  remarked  by  Dr  Gilbert.  If  we  take 
pieces  of  common  iron,  and  of  fleel  of  different  tempers, 
but  all  of  the  fame  fize  and  form,  we  jfhall  find  that  the 
iron  is  much  more  flrongly  attradled  than  any  of  the 
reft,  and  that  the  attradion  for  each  of  them  is  weaker 
in  proportion  as  they  are  harder.  This  diverfity  is  fo 
accurately  obferved,  that  when  the  piece  is  thoroughly 
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fufceptible  of  magnetifm,  we  can  tell,  with  confiderable 
precifion,  what  degree  will  be  ultimately  acquired  and 
how  much  will  be  finally  retained.  Alfo,  the  attrac¬ 
tion  of  the  magnet  for  any  of  thofe  pieces  of  fteel  in- 
creafes  exactly  in  proportion  as  their  acquired  magne- 
tifm  increafes. 

4.  An  ore  of  iron  incapable  of  acquiring  magnetifm 
is  not  attracted  by  a  magnet.  But  we  know  that,  by 
cementation  with  charcoal  duff,  they  may  be  rendered 
fufceptible  of  magnetifm.  In  this  ftate  they  are  attract¬ 
ed.  It  is  an  univerfal  fad,  that  any  fubftance  that  is 
attracted  by  a  magnet  may  be  rendered  magnetical,  and 
that  none  elfe  can.  We  have  already  obferved  that 
red  hot  iron  is  not  attracted  ;  nor  does  it  acquire  any 
directive  cower  while  in  that  (late,  hrom  all  this  we 
mail  conclude,  that  the. previous  induction  of  magnetifm 
is  the  mean  of  the  obferved  attraction  of  magnets  for 
iron,  and  that  this  is  not  a  primary  faCt  in  magnetifm. 

Thefe  obfervations  alfo  complete  the  proof  that  mag¬ 
netic  attraction  and  repulfron  are  equal  at  the  fame  di- 
flance,  and  follow  the  fame  law.  Dr  Gilbert  feems  to 
think,  that  the  repulfron  is  always  weaker  than  the  at¬ 
traction;  and  this  is  almoft  the  only  miftake  in  concep* 
tion  into  which  that  excellent  philofopher  has  fallen. 
But  it  only  requires  a  fair  comparifon  of  facts  to  con¬ 
vince  a  good  logician,  that  fmee,  in  every  cap ,  and  at 
every  diftance,  either  pole  of  a  magnet  attrads  either 
end  of  a  piece  of  common  iion,  it  is  impoflible  that  one 
of  thefe  forces  can  exceed  the  other.  It  might  be  fo, 
were  it  not  that  induced  magnetifm  is  durable  in  proper 
fubftances.  And  if  we  take  magnets  which  have  been 
made  fuch  by  induction,  and  prefent  them  to  each  other 
with  their  fimilar  poles  fronting  e?.ch  other,  they  never 
fail  to  repel  each  other  at  confiderable  diftances,  and 
even  at  very  fmall  diftances  for  a  few  moments;  and  this 
is  the  cafe  whichever  poles  are  next  each  other.  'This 
cannot  be  on  any  other  fuop  dition.  Cafes  would  occur 
of  polarity  without  attraction,  or  of  attraction  without 
polarity.  Such  have  never  been  feen,  any  more  than 
the  Thtamedes,  always  repelling  iron. 

Let  a  great  number  of  fmall  oblong  pieces  of  iron  be 
lying  very  near  each  other  on  the  furface  of  quickfilver. 
Bring  a  Itrorg  magnet  into  the  midlt  of  them,  it  im¬ 
mediately  renders  them  all  magnetical  by  induction. 
The  one  neared  the  north  pole  of  the  magnet  immedi¬ 
ately  turns  one  end  toward  it,  and  the  other  end  away 
from  it.  The  fame  effed  is  produced  on  the  one  that 
is  juft  beyond  this  neared  one.  Thus  the  remote  end 
of  the  firft  becomes  a  north  pole,  and  the  neared  end 
of  the  fecond  becomes  a  fouth  pole.  Thefe,  being 
very  near  each  other,  muft  mutually  attract.  The  fame 
thing  may  be  Lid  of  a  third,  a  fourth;  and  fo  on.  And 
thus  it  appears,  that  not  only  is  magnetifm  induced  on 
them  all,  but  alfo,  that  the  magnetifm  of  each  is  fo  dif- 
poied,  that  both  ends  of  it  are  in  a  date  of  attradion 
for  the  ends  of  fome  of  its  neighbours  ;  and  that  they 
will  therefore  arrange  themfelves  by  coalefcence  in  fome 
particular  manner.  Should  a  parcel  of  them  chance  to 
be  (landing  with  their  centies  in  a  magnetic  curve,  with 
their  heads  and  points  turned  in  any  ways  whatever, 
the  moment  that  the  magnet  is  brought  among  them, 
and  fet  in  the  axis  of  that  magnetic  curve,  the  whole 
pieces  of  this  row  will  inftanlly  turn  towards  each  other 


and  their  ends  will  adhere  together,  if  they  are  near 


enough  ;  otherwife  they  will  only  point  toward  each 


F.  T  I  S  M.  , 

other,  forming  a  fet  of  tangents  to  the  magnet  c  curve, 
reaching  from  one  pole  of  the  magnet  to  the  other. 

Or,  fuppofe  a  vail  number  of  fmall  bits  of  iron,  each 
ftiapcd  like  a  grain  of  bailey,  a  little  oblong.  Let  them 
be  fcattered  over  the  furface  of  a  table,  fo  near  each 
other  as  juft  to  have  room  to  turn  round.  Let  a  mag¬ 
net  be  placed  in  the  mid  ft  of  them.  They  will  all  have 
magnetilm  induced  on  them  in  an  inftar.t  ;  and  fuch  as 
are  not  already  touching  others,  will  turn  round  (be- 
caufe  they  reft  on  the  table  by  one  point  only),  and 
each  will  turn  its  ends  to  the  ends  of  its  neighbours  ; 
and  thus  they  will  arrange  themfelves  in  curves,  which 
will  not  differ  greatly  from  true  magnetic  curves  (be- 
caufe  each  grain  is  very  fhort),  iffuing  from  one  pole  of 
the  magnet,  and  terminating  in  the  other. 

Dots  not  this  fuggeft  to  the  refleding  reader  an  ex¬ 
planation  of  that  curious  arrangement  of  iron  filings 
round  a  magnet,  which  has  fo  long  entertained  and 
puzzled  both  the  philofophers  and  the  unlearned,  and 
which  has  given  rife  to  the  Cartefian  and  other  theories 
of  magnetifm  ?  The  particles  of  iron  filings  are  little 
rags  of  foft  iron  torn  off  by  the  file,  and  generally  a 
little  oblong.  Thefe  mufl  have  magnetifm  induced  on 
them  by  a  magnet,  and,  while  falling  through  the  air 
from  the  hand  that  ftrews  them  about  the  magnet,  they 
are  at  perfed  liberty  to  arrange  themfelves  magnetical¬ 
ly  ;  and  mujl  therefore  fo  arrange  themfelves ,  forming  on 
the  table  curves,  which  differ  very  little  indeed  from  the 
true  magnetic  curves.  Snppole  them  fcattered  about 
the  table  before  the  magnet  is  laid  on  it.  If  we  pat 
the  table  a  little,  fo  as  to  throw  it  into  tremors,  this  will 
allow  the  particles  to  dance,  and  turn  round  on  their 
points  of  fup port,  till  they  coalefce  by  their  ends  in 
the  manner  already  deferibed. 

All  this  is  the  genuine  and  inevitable  confequence  of 
what  Dr  Gilbert  has  taught  us  of  induced  magnetifm. 

It  muft  be  fo  ;  and  cannot  be  otherwife.  This  curious 
arrangement  of  iron  filings  round  a  magnet  is  therefore 
not  a  primary  fad,  and  a  foundati  in  for  a  theory,  but 
the  rcfult  of  principles  much  more  general.  ^ 

Moil  of  our  readers  know  that  this  difpofition  of *cmf.rin 
iron  filings  Ja as  given  rife  to  the  chief  mechanical  theo-  on  the  the- 
ries  which  have  been  propofed  by  ingenious  men  for  the onek  L ,nr 
explanation  of  all  the  phenomena  of  lnagnetiim.  An^u  lon' 
invifible  fluid  Ins  been  fuppoftjd  to  circulate  through 
the  pores  of  a  magnet,  tunning  along  its  axis,  iffuing 
from  one  pole,  ftreaming  round  the  magnet,  and  enter- 
ing  again  by  the  other  pole.  This  is  thought  to  be  in¬ 
dicated  by  thofe  lines  formed  by  the  filings.  The 
ltream,  running  alfo  through  them ,  or  around  them,  ar¬ 
ranges  them  in  the  direction  of  its  motion,  juft  as  we 
obferve  a  ftream  of  water  arrange  the  flote  grafs  and 
weeds.  It  would  require  a  volume  to  detail  the  diffe¬ 
rent  manners  in  which  thofe  mechanicians  attempt  to 
account  for  the  attradion,  repulfion,  and  polarity  of 
magnetic  bodies,  by  the  mechanical  impulfion  of  this 
fluid.  Let  it  fiiffiee  to  fay,  that  almoll  every  ftep  of 
their  theories  is  in  contra didlion  to  the  acknowledged 
laws  of  impulfion.  Nay,  the  whole  attempt  is  againft 
the  firft  rule  of  ail  philofophical  diicuffion,  never  to  ad¬ 
mit  for  an  explanation  of  phenomena  the  agency  of 
any  caufe  which  we  do  not  know  to  exift,  and  to  ope¬ 
rate  in  the  very  phenomenon.  We  know  of  no  fuch 
fluid  ;  and  we  can  demonftrate,  that  the  genuine  ef- 
feds  of  its  impulfion  would  be  totally  unlike  the  phe¬ 
nomena 
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noincm  of  magnetifm.  But  the  proper  refutation  of 
thefe  theories  would  fill  volumes.  Let  it  fuffice 
(and  to  every  logician  it  will  abundantly  fuffice)  to  re¬ 
mark,  that  this  phenomenon  is  but  a  fecondary  fa£, 
depending  on,  and  refuking  from,  principles  much 
more  general,  viz  the  induftion  of  magnetifm,  and  the 
attraction  of  diffimilar,  and  rcpulfion  of  fimilar,  poles. 

The  above  explanation  of  the  curious  difpofition  of 
iron  filings  round  a  magnet,  occurred  to  the  writer  of 
.  this  article  while  fludying  natural  philofophy,  on  fee- 
ing  the  Profeffor  exhibit  Mr  Henfhaw’s  beautiful  expe- 
See  Va-  nment  ,n  proof  of  terreftrial  magnetifm  *.  Heat  that 
iation,  time  imagined  himfelf  the  author,  and  promifed  him- 
ncyd.  felf  fome  credit  for  the  thought.  But  having  feen  the 
.621.  Phyfiologia  Nova  de  Magnet e  by  Hr  Gilbert,  he  found 
that  it  had  not  efcaped  the  notice  of  that  fagacious  phi- 
lofopher  ;  as  will  appear  paft  difpute  from  the  following 
paffage,  as  well  as  fome  others,  lefs  pointed,  in  that  work  : 
“  Magnetica  frufta  (that  is,  fubflances  fufceptible  of 
magnetifm)  bene  et  convenienter  intra  vires  pofita,  mu- 
tuo  cohxrent.  Ferramenta,  prefCnte  magnete  (etiamfi 
magnetem  non  attingant),  concurrunt,  folicitc  fe  mutuo 
quxrunt,  et  amplexantur,  et,  coujun&a,  qiiafiferriiminan- 
tur.  Scobs  ferrea,  vel  in  pulverem  redafta,  fiflulis  im- 
pofita  chartaceis — fupra  lapidem  meridionaliter  locata, 
vel  propius  tantum  admota,  in  unum  coaleicet  corpus  ; 
et  fubitotam  multx  partes  concrefcunt  et  combinantur; 
ferrumque  aliud  affe&at  conjuratorum  turina  et  attra- 
hit,  ac  ii  unum  tantum  et  integrum  effet  ferri  bacillum  ; 
dirigiturque  fupra  lapidem  in  feptemtrkmes  et  meridiem. 
Sed  cum  longius  a  magnete  removeantur  (tanquam  fo- 
luta  rurfus)  feparantur,  et  diffluunt  fingula  corpufcu- 
la.”  B.  ii.  c.  23. 

Mr  TEpir.us  alfo  had  taken  the  fame  view  of  the'fub- 
SeeJjo^.jedf  *.  It  is  alfo  very  clearly  conceived  and  exprefled 
by  the  celebrated  David  Gregory,  Savilian  Profeffor  of 
agronomy  in  the  Univerfity  of  Oxford,  in  a  MS.  vo¬ 
lume  of  notes  and  commentaries,  written  by  him  in 
1693,  on  Newton’s  Principia,  and  ufed  by  Newton  in 
improving  the  fecond  edition.  The  M.  S.  is  now  in  the 
library  of  the  univerfity  of  Edinburgh.  Gregory’s 
words  are  as  follow  :  “  Mihi  femper  dubium  vifum  eft 
num  magnetica  virtus  mechanice,  l.  e.  per  impulfum, 
producatur.  Mivu'm  eff,  efiluvia,  qux  ferrum  agitare 
valent,  braCteas  a  ureas  interpofitas  ne  vel  minimum  a 
loco  movere.  Lucretii  et  Cartefii  theoriam,  de  fugato 
intermedio  aere,  refutat  experimentum  infra  aquam  in- 
ilitutum  Sulci  in  limatura  ferri ,  magneti  in  piano  cujuf 
vis  meridian i  circnmpofita ,  non  fiunt  ab  efflnviis  fecundum 
i/los  canalus  mot  is,  fed  ex  indc ,  quod  ipfa  r  ament  a,  mag - 
netice  excitata ,  fefe  fecundum  longitudinem  et  fecundum  po¬ 
los  difponunt .  Ex  altera  vero  parte  exinde  quod  vis 
magnetica,  interveniente  flamma  aut  calore,  interrumpa- 
tu*-,  quod  virga  ferrea,  vel  diuturno  fitn  pcrpendicubri, 
vel  in  eo  fitu  frigefeendo,  virtutem  magneticam  a  tel- 
l lire  acquirat,  ut  nos  docet  perfpicaciffimus  Gilbertus. 
Quod  mallei  fuper  incudem  i£tu  forti  ad  altcrum  ex¬ 
tremum,  virtutem  acquirat  magneticam  ;  quod  i£lu  forti 
vel  faltem  fortiori  ad  alterum  extremum  poll  permu- 
tantur,  ut  qni  prius  fcptemtriones  refpiciebat  nunc 
aullrum  refpicit  ;  quod  idtu  forti  ad  medium,  virtutem 
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illam  prorfus  amittat.  Hxc  inquam,  et  fimilia,  rr.echa-- 
nicam  tjns  qualitates  ortum  arguunt.  Hiigenius,  prx- 
ter  gravitatem,  etiam  magneticam,  et  eleCtricam  virtu¬ 
tem,  aliafque  plurcs  experimento  novit  vires  naturaks, 
ut  mihi  ipfi  narravit  hac  effate  anni  1693.  Qualis  ut 
hxc  forlitan  quod  cymba  papyracea,  prope  labra  vafis 
aquam,  cui  innatet,  continentis,  pofita,  labrum  viciniffi- 
mum  continuo,  et  cmn  impttu  petat  (a).”  Nat .  MS, 
in  Prop.  23.  ii.  Prtn.  43 

Not  only  the  mere  arrangement  of  the  filings  in  curve  Filins  are 
lines  follows  of  necefiity  from  the  properties  of  induced  kly  at- 
magnetifm,  but  all  the  fubordinate  circumllanccs  of  this1 
phenomenon  aie  included  in  the  lame  explanation.  By 
continuing  to  tap  the  table,  and  throw  it  into  tremors, 
the  filings  are  obferved  to  approach  gradually,  but  very 
flowly,  to  the  poles  of  the  magnet.  Each  particle  is  a 
very  fmall  temporary  magnet.  The  attractive  power 
of  the  great  magnet,  m  — p  —  n  —  q ,  is  therefore  ex¬ 
tremely  fmall  in  proportion  to  its  directive  power,  m  4- p 
—  n q.  And  we  obferve  that  the  accumulation  of 
the  filings  round  the  poles  of  the  magnet  is  fo  much 

the  flower  as  the  filings  are  finer. 

.  .49 

If  a  paper  be  laid  above  the  magnet,  and  the  filings  Curious 

be  fprinkled  on  it,  we  obferve  them  to  conflipate  along 
its  edges,  while  none  remain  immediately  above  its  fub- 
ftance  ;  they  are  all  beyond,  or  on  the  out  fide  of  its 
outline,  and  they  are  obferved  not  to  be  lying  fiat  on  the 
paper,  but  to  be  Handing  obliquely  on  one  point.  They 
move  off  from  the  paper  immediately  above  the  magnet, 
becaufe  they  repel  each  other.  They  ftand  obliquely 
from  the  edges,  becaufe  that  is  the  direction  cf  a  mag¬ 
netic  meridian  at  its  parting  from  the  pole.  if  the 
magnet  be  at  fome  di fiance  below  the  paper,  then  tap¬ 
ping  the  paper  ^vill  caufe  the  filings  to  move  away  from 
the  magnet  laterally.  This  lingular  and  unexpected  ap¬ 
pearance  is  owing  to  the  combination  of  gravity  with 
the  magnetic  action.  A  particle,  fuch  as  ns  (fig.  13.), 
reffs  on  the  paper  by  the  point  //,  which  is  a  temporary 
north  pole  (8  being  fuppofed  the  foutli  pole  of  the 
magnet).  The  particle  takes  a  pofition  ns  nearer  to 
the  horizon  than  the  poll  cion  no,  which  it  would  take 
if  its  centre  of  gravity  b  were  fupported.  The  pofition 
is  fuch,  that  its  weight,  acting  vertically  at  b ,  is  in  equi- 
librio  with  the  magnetic  repuliion  s  d%  exerted  between 
S  and  s.  When  the  papei  is  tapped,  it  is  beaten  down, 
or  withdrawn  from  n ,  and  the  p article  of  iron  is  left  for 
a  moment  in  the  air.  It  therefore  turns  quickly  round 
by  in  order  to  aflame  a  pofition  parallel  to  no,  and  it 
meets  the  paper,  as  that  rifes  again  after  the  ftroke, 
in  a  point  farther  removed  from  the  magnet,  and  again 
defeends  by  its  weight  (turning  round  the  newly  flip- 
ported  point  n),  till  it  again  takes  a  pofition  parallel  to 
n  sy  but  farther  off,  as  reprefented  by  the  dotted  line. 

Thus  it  travels  gradually  outwards  fioin  the  magnet, 
appearing  to  be  repelled,  although  it  is  really  attracted 
by  it.  If  the  mag.iet  be  held  above  the  paper,  at  a 
little  diflance,  the  filings,  when  we  repeatedly  pa  the 
paper,  gradually  collect  into  a  heap  under  it.  Tins  will 
appear  very  plainly  to  one  who  eonfiders  the  iituation 
of  a  particle  in  the  manner  now  explained. 

R  2  The 


(a)  Perhaps  it  may  be  proper  to  obferve,  that  Dr  Gregory  expreffes  his  differing  in  his  opinion  from  Newton 
about  magnetifm.  Newton,  in  this  propofition,  thinks,  that  the  law  of  magnetic  action  approaches  to  the  in- 
verfe  triplicate  ratio  of  the  diltancea.  Dr  Gregory  invalidates  the  argument  ufed  by  Newton. 
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The  curve  lines  formed  by  very  fine  filings  approach 
very  nearly  to  the  form  of  the  primary  curve  which  in¬ 
dicates  the  law  of  magnetic  action  in  the  way  already 
explained.  If  the  magnet  be  placed  under  water,  and 
if  filings  be  fprinkled  copitiuny  on  the  furface  of  it  from 
a  gauze  fearce,  held  at  fome  diftance  above  it,  the  refin¬ 
ance  to  their  motion  through  the  water  gives  them 
time  to  arrange  themfelves  magnetically  before  they 
reach  the  bottom,  and  the  lines  become  more  accurate. 
But  they  were  fo  much  deranged  by  any  method  that 
we  could  take  for  removing  the  water,  and  meafuring 
them,  that  we  were  difappointed  in  our  expeditions  of 
obtaining  a  very  near  approximation  to  the  law  of  ac¬ 
tion. 

We  took  notice  of  fome  very  fingular  phenomena  of 
a  compafs  needle  in  the  neighbourhood  of  two  magnets, 
and  we  obferved  that,  in  this  cafe  alfo,  the  needle  was 
always  a  tangent  to  a  curve  of  another  kind,  and  which 
we  called  fecondary  and  compound  magnetic  curves,  Thefe 
are  produced  in  the  fame  way,  by  ftrewing  iron  filings 
/  round  the  magnets.  Many  reprefentations  have  been 
given  of  thefe  curves  by  different  authors,  particularly 
by  Mufchenbrock,  in  his  Effais  de  Phyfique  ;  and  by  Fufs 
in  the  Comment .  Petropolit.  Great  ufe  has  been  made 
of  thefe  arrangements  of  filings  by  two  magnets  in  the 
theories  of  magnelifm  propofed  by  thofe  who  infill  on 
explaining  all  motion  by  impulfe.  When  the  difiimilar 
poles  of  two  magnets  A  and  B  (fig.  14.)  face  each 
other,  the  curves  formed  by  the  filings  confiderably  re- 
femble  thofe  which  furiound  a  fingle  magnet,  and  give 
the  whole  fomewhat  of  the  appearance  of  a  magnet 
with  very  diffufed  pole9.  The  arranging  fluid,  which 
ft  reams  from  one  pole  of  a  magnet,  is  fuppofed  to  meet 
with  no  obftruCiion  to  its  entry  into  the  adjoining  pole 
of  the  other  magnet,  but,  on  the  contrary,  to  be  impel¬ 
led  into  it  ;  and  therefore  (fay  the  propofers)  it  circu¬ 
lates  round  both  as  one  magnet,  and  by  its  vortex  brings 
the  magnets  together  ;  which  phenomenon  we  call  the 
attraction  of  the  magnets.  But  when  the  fimilar  poles 
front  each  other  ;  for  example,  the  poles  from  which 
the  arranging  fluid  iflues,  then  the  two  fl reams  meet, 
obftruCl  each  other,  accumulate,  and,  by  this  accumula¬ 
tion,  caufe  the  magnets  to  recede  from  each  other  ; 
which  we  call  the  repul fiou  of  the  magnets.  This  is  the 
only  explanation  of  this  kind  that  can  make  any  preten- 
fions  to  probability,  or  indeed  that  can  lie  conceived. 
For  how  the  free  circulation  in  the  former  cafe  can  bring 
v  the  two  magnets  together,  no  perfun  can  form  to  him- 
felf  any  conception.  We  fee  nothing  like  this  produ¬ 
ced  by  any  voitex  that  we  are  acquainted  with.  All 
fuch  vortices  caufe  bodies  to  feparate.  But  even  this 
explanation  of  magnetic  repulfion  is  iDadmifnble.  It 
will  not  apply  to  the  repulfion  of  the  receiving  poles  ; 
and  the  phenomena  of  the  filings  are  inconfiftent  with 
the  notion  of  accumulation.  The  filings  indeed  accu¬ 
mulate,  and  they  look  not  unlike  two  flreams  which  op- 
pofe  each  other,  and  defied  to  the  fides  (See  fig.  15.): 
Bn:,  unfortunately,  by  tapping  the  paper  gently,  the 
filings  do  not  move  off  from  the  magnets,  but  approach 
them  much  failer  than  in  any  other  experiment.  The 
phenomenon  receives  a  complete  and  palpable  explana¬ 
tion  from  the  principles  we  have  eftablifhed.  Both  mag¬ 
nets  concur  in  giving  the  fame  polarity  to  every  par¬ 
ticle  of  the  filings.  Thus,  if  the  fionting  pole3  are 
north  poles,  each  particle  has  its  nearefl  end  made  a  vi¬ 
gorous  fouth  pole,  and  its  remote  end  a  north  pole  \  and 


it  is  therefore  flrongly  attracted  towards  both  magnets 
while  it  is  arranged  in  the  tangent  to  the  fecondary 
curve  of  that  clals,  which  croffes  the  others  nearly  at 
right  angles.  ^ 

Since  it  is  found,  that  the  magnetifm,  even  of  natu-  Maznpts 
ral  loadflones  and  hard  fieel,  and  ftill  more  thofe  of  fof-mud  aff-£  ji 
ter  tempered  fleet,  are  continually  tending  to  decay  ;  eac^  olIler‘  | 
and  fince  we  find  that  it  may  be  induced  by  mere  ap¬ 
proach  to  a  magnet  ;  and  fince  we  know  that  magnets 
may  oppofe  each  other  in  producing  it — it  is  reafonable 
to  fuppofe,  that  when  a  piece  of  iron  has  acquired  a 
flight,  though  permanent  magnetifm,  by  the  vicinity  of 
a  magnet,  a  magnet  applied  in  the  oppolite  direction 
will  deflroy  it,  and  afterwards  produce  the  oppofite 
magnetifm. 

Accordingly,  we  may  change  the  poles  of  foft  mag¬ 
nets  at  pleafure. 

Farther  ;  fince  we  find  that  loadflones  and  hard  tem¬ 
pered  fled  bars  are  diflinguifhed  from  foft  ones  only  by 
the  degree  of  obflinacy  with  which  they  retain  their 
prefent  condition,  we  fhould  alfo  exped  that  hard  mag¬ 
nets  will  even  arfed  each  other.  It  mu  ft  therefore  hap¬ 
pen,  that  a  powerful  magnet  applied  to  a  weak  one,  fo 
that  their  fimilar  poles  are  in  contact,  fhall  weaken,  de¬ 
flroy,  and  even  change  the  magnetifm  of  the  weaker. 

Dr  Knight’s  famous  magazine  of  magnets  enabled  him 
to  change  the  poles  of  the  greateil  and  the  Itrongefl  na¬ 
tural  loadftone,  or  artificial  magnet,  that  could  be  given 
him,  in  the  fpace  of  one  minute.  ^ 

We  now  fee  clearly  the  reafon  why  magnetic  repul-  Attra&ioij 
fion  is  weaker  than  attraction  at  the  fame  diftance.  mufc  ap- 
When  magnets  are  placed  with  their  fimilar  poles  front-  eJj 

ing  each  other,  in  order  to  make  trials  of  their  repul-  ^  re^ui 
fion,  they  really  do  weaken  each  other,  and  are  not  in 
the  fame  m3gnetical  condition  as  before.  For  fimilar 
reafons,  we  fee  how  experiments  with  magnets  attract¬ 
ing  each  other  rather  improve  them,  and  make  their 
attractive  powers  appear  greater  than  they  are.  All 
thefe  effects  mufl  be  molt  remarkable  in  foft  magnets, 
efpecially  when  long. 

We  alfo  fee,  that  the  obferved  law  of  attraction  and  The  obfe 
repulfion  between  two  magnets  mufl  be  different  from  ved  liW 

-  -  -  *  —  *  differs  fre 


the  real  law  of  magnetic  aCtion.  For,  in  the  expt  ri- ^  ^ue 


ments  made  on  attraction  at  different  difiances,  begin¬ 
ning  with  the  greateft  diftance,  the  magnetitm  is  con¬ 
tinually  increalmg,  and  the  attraction  wilt  appear  to  in- 
create  in  a  higher  rate  than  the  j till  one  :  the  contrary 
may  happen,  if  we  begin  with  the  frndlcr  dutances. 

The  re l iihs  of  experiments  on  repulfion  rnuft  be  ltd! 
more  erroneous  ;  becaufe  it  is  eafier  to  diminifh  any  ac¬ 
cumulation  which  required  an  exertion  to  produce  it, 
than  to  pnfh  it  fiill  faither.  ^ 

We  have  now  a  complete  explanation  of  the  remark-  M-ignem 
able  faCt,  that  the  induction  of  magnetifm  does  not  improve 
weaken  the  magnet  employed  ;  but,  on  the  contrary,  ^ndu‘| 
improves  it.  The  magnetifm  induced  on  the  iron  caufes  1  1 
it  to  aCt  on  the  magnet  employed  in  the  very  fame  man¬ 
ner  that  a  permanent  magnet  of  the  fame  fhape,  fize, 
and  flrength,  would  do.  Nay,  it  wilt  have  even  a  great¬ 
er  effeCt  ;  for  as  it  improves  the  magnet,  its  own  indu¬ 
ced  magnetifm  will  improve  ;  and  will  therefore  ftill 
farther  improve  the  magnet. 

Hence  it  is,  that,  in  whatever  manner  a  magnet 
touches  a  piece  of  iron,  it  improves  by  it.  It  may  be 
hurt  by  a  magnet  in  an  improper  pofition;  but  it  always 
puts  common  iron  into  a  ftate  which  increafes  its  own 

magnetifm. 


56. 
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xnagnetifm.  This  has  been  known  as  long  as  magne- 
tifm  itfclf ;  and  the  ancients  conceived  the  notion,  that 
the  magnet  feme  how  fed  upon  the  iron  (b). 

We  think  that  thefe  obfervations  authorife  us  to  fay, 
that  in  reducing  a  loadftone  into  a  convenient  fhape,  as 
much  as  pofiihle  of  the  operation  fhonld  be  performed 
by  grinding  them  with  emery,  in  cavities  made  in  large 
blocks  of  hammered  iron.  The  magnet ifm  induced  on 
the  iron  muft  be  favourable  to  the  confervation  of  that 
in  the  loadftone  ;  which,  we  are  perfuaded,  is  rapidly 
diffipated  by  the  tremors  into  which  this  very  elnilic 
fubftance  is  thrown  by  the  grinding  with  coarfe  powders 
in  any  mould  but  iron.  We  imagine,  that  the  cutting 
off  Rices  by  the  lapidaries  wheel  has  the  fame  bad  ef¬ 
fect. 

Not  only  will  a  magnet  lift  a  greater  lump  of  iron 
by  its  north  pole,  when  another  lump  is  applied  to  its 
fouch  pole,  but  it  will  lift  a  greater  piece  of  iron  from  an 
anvil  than  from  a  wooden  table  :  for  the  magnet  indu¬ 
ces  the  properly  difpofed  polarity,  not  only  in  the  iron 
which  it  lifts,  but  alfo  in  the  anvil,  or  any  piece  ef  iron 
immediately  beyond  it.  This  is  fo  difpoled  astoiu. 
creafe  the  magnetifm  of  the  piece  of  iron  between  them ; 
and  therefore  to  increafe  their  attra&ion.  The  mag- 
netifm  induced  on  the  anvil  is  alfo  in  part,  and  per¬ 
haps  chiefly,  induced  by  the  intervening  iron.  Thefe 
experiments  are  extremely  variable  in  their  refults. — 
Sometimes  a  fmal!  magnet  will  pull  an  iron  wire  from  a 
large  and  ftrong  one.  Sometimes  this  will  be  done  even 
by  a  piece  of  unmagnetic  iron  ;  and  the  refults  appear 
quite  capricious.  But  they  are  accurately  fixed,  depend- 
rag  on  the  induced  compound  magnetifm.  Mr  iEpi- 
nus  has  Rated  fome  of  the  more  fimple  cafes,  in  which 
we  can  tell  which  magnet  fhall  prevail.  But  the  un¬ 
folding  even  of  thefe  cafes  would  take  a  great  deal  of 
room,  and  muft  be  omitted  here.  Befides,  we  are  too 
imperfeftly  acquainted  with  the  degree  of  magnetifm 
induced  on  the  various  parts  of  an  iron  rod,  and  the  de¬ 
gree  of  magnetifm  inherent  in  the  various  parts  of  the 
magnets,  to  be  able  to  fay,  with  certainty,  even  in  thofe 
fimple  cafes,  on  which  fide  the  fupericrity  of  attradion 
will  remain. 

akin  a  of  We  may  now  proceed  to  deduce  from  this  theory 
ificial  (for  fo  it  may  juftly  be  called,  lince  all  is  reduced  to 
igoets.  one  fa&)  the  procefs  for  communicating  magnetifm  to 
bodies  fitted  for  receiving  and  retaining  it  ;  that  is,  the 
method  of  making  artificial  magnets.  We  fhall  not 
employ  much  time  on  this,  becaufe  the  moft  appro¬ 
ved  methods  have  been  delivered  at  length  in  the  aiticle 
Magnetism  of  the  Encyclopedia  Bntanuica  ;  and  there¬ 
fore  we  fhall  juft  make  fuch  obfervations  on  them  H8 
ferve  to  confirm,  or  to  perfefl  them  by  the  theory.  We 
acknowledge,  that  we  do  not  know  the  internal  procefs 
by  which  magnetifm  is  induced,  nor  even  in  what  this 
magnetifm  confifts.  All  that  we  know  is,  that  the 
bringing  the  pole  ©f  a  magnet  near  to  any  magnctifable 


matter,  produces  a  magnetifm  of  the  kind  oppoHte  to 
that  of  the  pole  employed.  We  know  that  this  is  the 
cafe  with  both  poles,  and  that  it  obtains  at  all  the  di- 
ftances  where  magnetifm  is  obferved.  We  know  that 
the  adion  of  one  pole  is  contrary  to  that  of  the  other  ; 
that  is,  it  countera&s  the  other,  prevents  it  from  pro¬ 
ducing  its  effeft,  and  deftroys  it  when  already  produced  : 
and  we  know,  that  the  piodudion  of  thefe  effeds  re- 
feniblcs  in  its  refult  the  protruiion  of  fomething  fluid 
through  the  pores  of  the  body,  conftipating  it  in  all  re¬ 
mote  parts  ;  as  if  the  virtue  of  a  pole  1  elided  in  this 
moveable  matter.  This  is  nearly  all  that  we  know  of 
it  ;  and  by  thefe  fads  and  notions  we  muft  judge  of  the 
propriety  and  effed  of  all  the  proceffes  for  magnetiling 
bodies.  * 

The  moft  fimple  method  of  ma.gnetifing  a  Reel  bar, 
is  to  apply  the  noi  th  pole  of  a  magnet  to  that  end 
which  we  wifh  to  render  a  fouth  pole.  Attention  to 
the  effeds  of  this  application  is  very  inftrndive.  Have 
in  readinefs  a  very  fmall  compafs  needle,  turning  on  its 
pivot.  It  fhould  not  exceed  half  an  inch  in  length, 
and  fhould  be  as  hard  tempered  as  poffible,  and  ftrong- 
ly  impregnated.  Immediately  after  the  application  of 
the  magnet,  carry  the  needle  along  the  fide  of  the  bar. 
If  the  bar  be  long,  and  very  hard,  we  fhall  obferve  X 
fouth  polarity  at  the  place  of  contad  ;  a  noith  polarity 
at  a  fmall  diftance  from  it ;  beyond  this  a  weak  fouth 
polarity;  then  a  weak  and  diffuted  north  polarity,  &c. ; 
toward  the  remote  end  the  polarity  will  be  found  very 
uncertain.  The  fame  thing  may  be  difcovered  by  lay¬ 
ing  a  ftiff  paper  on  the  bar,  and  fprinkling  iron  filings 
over  it,  and  then  gently  tapping  the  paper,  to  make 
them  arrange  themfelves  in  curve  lines  ;  which  will 
point  out  the  various  poles,  and  fhew  whether  they  are 
diffnfed  or  conftipated.  It  is  very  nmufing  and  inftruc- 
tive  to  obferve  the  progrefs  of  this  impregnation.  In 
a  few  minutes  after  the  firft  application  of  the  magnet, 
we  fhall  perceive  the  Rate  of  magnetifm  very  fcnfibly 
charged.  The  noith  pcle  will  be  farther  from  the  mag¬ 
net,  and  will  be  more  dillind  ;  the  fouthern  polai  ity  will 
alfo  be  protruded,  and  may  appear  for  a  moment  at  the  re¬ 
mote  extremity.  The  change  advances;  but  the  progrefs 
is  more  Row,  and  at  laft  is  infenfible.  When  the  bar  is 
not  harder  than  the  temper  of  a  cutting  tool,  the  pro¬ 
cefs  is  foon  over;  and  if  the  bar  is  but  fix  or  eight  inches 
long,  the  remote  end  fhews  the  north  polarity  in  a  very 
few  minutes.  When  the  bar  is  very  hard,  the  progrefs 
of  impregnation  is  greatly  expedited  by  ftriking  it  fo  as 
to  make  it  found.  If  it  be  lufpended  by  a  ft  ring  in  a 
vertical  pofition,  and  the  magnet  applied  to  its  lovver 
end,  the  ftriking  it  with  a  key  will  make  it  ring  ;  and 
in  this  way  make  the  progrefs  of  magnetization  very 
quick  :  but  it  does  not  allow  it  to  acquire  all  the  mag¬ 
netifm  that  can  be  given  it  by  a  very  ilrong  magnet. 

But  this  is  a  bad  way  of  impregnation.  It  is  feldom 
that  uniform  magnetifm,  with  only  two  poles,  and  thofe 
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(b)  So  Claudian. - “  Nam  ferro  nurunt  vitam,  ferrique  vigore 

Vefcitur,  hoc  dulces  epulas,  hoc  pabula  novit 
Hinc  proprias  renovat  vires,  hinc  fufa  per  artus 
Afpera  fecretum  fervant  alimenta  vigorem 
Hoc  abfente  perit,  trifti  morientia  torpent 
Membra  fame,  venafque  fitis  confumit  apertas.” 

Pliny  fays,  “  Sola  hxc  materia  (ferrum)  vires  ab  eo  lapide,  accipit  retinetque  Iongo  tempore,  aliud  appre- 
hendens  ferrum,  ut  annulorum  catena  fpeaetur  interdum,  quod  imperitum  vulgus  ferrum  appellat  vivum. 
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of  equal  flrength,  can  be  given.  Even  when  there  are  ftin&ive  energy  or  polarity.  This  conception  tallies 
but  two,  the  remote  pole  is  generally  diffufed,  and  perfe&ly  with  thefe  obfervations  of  Brugn>anii  and  Van 
theiefore  feeble.  It  is  much  improved  by  employing  Swinden  ;  and  admits  of  all  the  anomalies  in  the  fitua- 
two  magnets,  one  at  each  end.  And  if  the  bar  is  not  lion  of  Bergmann’a  indifferent  and  culminating  points, 
more  than  fix  or  eight  inches  long,  and  good  magnets  if  we  only  fuppofe  that  this  motion  is  obftnicted  by  the 
are  employed,  the  magnetifm  is  abundantly  regular,  particles  of  the  body.  We  mult  leave  this  to  the  re- 
This,  accordingly,  is  pradifed  for  the  impregnation  of  flcdion  of  the  reader,  who  will  guefs  how,  when  the 
dipping  needles,  which  mud  not  be  touched,  left  we  magnet  is  between  C  and  i,  this  fubftance,  avoiding  the 
diilurb  the  centre  of  gravity  of  the  needle.  But  in  all  pole  N  of  the  magnet,  efcapes  below  it,  and  goes  to- 


cafes,  this  method  is  tedious,  and  does  not  give  ftrong 
magnetifm. 

The  method  which  was  ufuaily  pradifed  before  we 
had  obtained  a  pretty  clear  knowledge  of  magnetifm, 
was  to  apply  the  pole  of  a  magnet  to  ore  end  of  the 
bar,  and  pafs  it  along  to  the  other  end,  pikffing  mo¬ 
derately.  This  was  repeated  fever al  times  on  both  Tides 
of  the  bar,  always  beginning  the  flroke  at  the  fame  end 
as  at  firft,'  and,  in  bringing  the  magnet  back  to  that 
end,  keeping  it  at  a  diftance  from  the  bar.  The  effed 
of  this  operation  was  to  leave  the  end  at  which  we  be¬ 
gan  the  ftroke  poffcffed  of  the  polarity  of  the  pole  em¬ 
ployed. 

A  general  notion  of  the  procefs  may  be  given  as  fol- 
Iqws,  obferving,  however,  that  there  occur  very  many 
.great  and  capricious  anomalies.  When  the  north  pole 
N  (fig.  1 6.)  of  the  magnet  A  is  fet  on  the  end  C  of 
the  bar  CBD,  a  fouth  pole  is  produced  at  C,  and  a 
north  pole  at  D,  when  the  length  of  the  bar  is  mode¬ 
rate.  As  the  magnet  advances  (lowly  along  the  bar, 
the  fouthern  polarity  at  C  firft  increafes,  then  diminifhes, 
and  vanifhes  entirely  when  N  has  arrived  at  a  certain 
point  a  ;  after  which,  a  northern  polarity  appears  at  C, 
and  increafes  during  the  whole  progrefs  of  the  magnet. 
In  the  mean  time,  the  northern  polarity  fir  ft  produced 
at  D  increafes  till  the  magnet  reaches  a  certain  point  e, 
then  diminifhes,  vanifhes  when  the  magnet  reaches  a 
certain  point  f ;  after  which,  a  fouthern  polarity  ap¬ 
pears  at  D,  which  increafes  till  the  magnet  reaches  D. 
Mr  Brugmann,  who  firft  attended  minutely  to  thefe  par¬ 
ticulars  (for  Gilbert  fpeaks  of  them  pointedly),  calls  a 
and  f  points  of  indifference ,  and  c  the  culminating  point 
of  the  pole  D,  .and  i  the  culminating  point  of  the  pole 
C.  Hardly  can  any  general  rule  be  given  for  the  fitua- 
tion  of  thefe  points,  nor  even  for  the  order  in  which 
they  (land  ;  fo  great  and  capricious  are  the  anomalies 
in  an  amazing  feries  of  experiments  narrated  by  Brug- 
mannandby  Van  Swinden.  Repeating  the  opciation, 
and  beginning  at  C,  the  northern  polarity  there  is  wea¬ 
kened  (fomttimes  deftroyed),  then  rtftored,  and  conti¬ 
nually  increafed  during  the  reft  of  the  (iroke.  The 
fouthern  polarity  at  D  is  alfo  firlt  weakened,  and  fome- 
times  deftroyed  ;  then  rtftoved,  and  finally  augmented. 
The  points  i,  a ,  e,f,  change  their  tituations,  and  fre¬ 
quently  their  order. 

Van  Swinden  has  attempted  to  deduce  fome  general 
.  laws  from  his  immenfe  lift  of  experiments,  avoiding 
,  every  confideration  of  a  hypothecs,  or  the  leaft  conjec¬ 
ture  by  what  means  thefe  faculties  are  excited.  13ut 
though  we  have  peruftd  his  inveiligation  with  care  and 
candor,  v.e  muft  acknowledge,  that  we  have  not  deri¬ 
ved  any  knowledge  which  can  help  us  to  predict  the  re- 
fult  of  particular  modes  of  treatment  w.th  an)  gi eater 
precifion  than  is  fuggefted  b)  a  fort  of  common  fenfe, 
aided  (or  perhaps  perverted)  by  a  vague  notion,  that 
.thefe  energies  refide  in  fomething,  which  avoids  the 
pole  of  the  fame  name,  carrying  along  with  it  this  di¬ 


ward  the  faither  end.  As  the  magnet  advances,  it 
drives  fome  of  this  back  again,  &c  &c.  This  is  gra¬ 
tuitous;  but  it  aids  the  fancy,  which,  without  fome  con¬ 
ception  of  this  kind,  has  no  object  of  ftcady  contempla¬ 
tion.  We  have  no  thought  when  we  fpeak  of  the  ge¬ 
nerating  at  C,  or  a ,  or  e,  a  faculty  of  fome  kind,  by  the  I 
exertion  of  the  fame  faculty  in  N.  The  conception  is 
too  abftraded,  and  much  too  complex.  We  muft  con¬ 
tent  ourfelves  with  knowing,  that  N  produces  a  fouth 
pole  immediately  under  it,  and  a  north  pole  everywhere 
elfe,  or  endeavours  to  do  fo.  It  is  nnneceffary  to  infift 
.longer  on  this  method  ;  Common  fenfe  (hews  it  to  be 
a  very  injudicious  one. 

This  metl  od  was  greatly  improved  by  beginning  the 
fridion  at  the  centre.  Apply  the  north  pole  at  the 
centre  or  middle  of  the  bar,  and  draw  it  over  the  end 
intended  for  the  fouth  pole.  Having  done  this  feveral 
times  to  one  end  on  both  fides,  turn  the  magnet,  ap¬ 
plying  its  fouth  pole  to  the  middle  of  the  bar,  and  draw¬ 
ing  it  feveral  times  over  the  end  intended  for  the  north 
pole.  I 

It  was  ftill  more  improved  by  employing  two  mag¬ 
nets  at  once,  placed  as  in  fig.  i  7.  on  the  middle  B  of 
the  bar,  and  drawing  them  away  from  each  other,  over 
the  ends  of  it,  as  fliewn  by  the  direding  darts,  and  re¬ 
peating  this  operation.  It  is  plain  that,  as  far  as  we 
underhand  any  thing  of  this  matter,  this  procefs  muft 
be  much  preferable  to  either  of  the  former  two.  The 
magnets  A  and  E  certainly  concur  in  producing  a  pro¬ 
perly  difpofed  magnetifm  on  all, that  lies  between  them; 
and  therefore  on  the  whole  bar  at  the  end  of  each 
ftroke.  The  end  C  muft  become  a  north,  and  D  a  . 
fouth  pole.  Still,  however,  as  the  ftroke  goes  on  to  the 
point  of  indifference,  each  magnet  tends  to  weaken  the 
polarity  of  the  parts  fituated  beyond  it. 

This  method  continued  to  be  pradifed  tjll  about  the 
year  17  50.  Mr  Canton,  availing  himfelf  of  the  expe¬ 
riments  of  Mr  Mitchell  of  Cambridge,  publifhed  his  me¬ 
thod  by  the  double  touch  as  it  is  called.  See  Monthly 
Review  i or  1785.  59!] 

We  need  not  repeat  what  has  been  detailed  in  tliev*ethcl 
Encyclopedia,  Magnetism,  p.  440,  &c.  and  (hall  only 
make  fome  obfervations  on  the  peculiar  advantages  of 
this  proctia,  as  prefcribtd  by  Mitchell,  Canton,  and  im¬ 
proved  by  Mr  Antheaume,  in  his  memoir  fur  les  Ai - 
mans  ari  fields  1766,  which  was  crowned  by  the  Aca¬ 
demy  of  Sciences.  (See  alfo  differtations  on  the  fubjed 
by  Ee  Maire  and  Du  Hamel,  1749). 

There  is  an  evident  propriety  in  the  arrangement  in¬ 
vented  by  Mr  Mitchell,  veprefented  in  fig.  18.  The 
magnetifm  induced  on  the  two  pieces  of  ioft  iron  AD 
and  BC  is  an  excellent  method  for  fecuring  every  nccef- 
fion  of  magnetifm  to  either  of  the  bars.  A  good  deal 
depends  on  the  proper  lize  and  length  of  thefe  pieces; 
and  our  ignorance  of  the  interior  procefs  obliges  us  to 
have  recoin  fe  to  experiment  alone  for  afcerlaining  this. 
Whatever  circumftances  induce  the  llrongeft  magnetifm 
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on  thofe  pieces  of  iron,  will  eanfe  them  to  produce  the 
gr^atcfl  efFetl  oh  the  fleel  bars ;  and  thk  will  be  indica¬ 
ted  by  a  greattr  attradlion.  Therefore  that  diftance  will 
be  the  bed  which  enables  two  bars  AB  and  DC  to  lift 
the  greatefl  weight  hung  on  the  piece  AD  or  BC. 
When  we  impregnated  bais  whofe  breadth  was  about 
one- tenth  of  their  length,  and  their  thicknefs  about  one- 
half  of  their  breadth,  we  found,  that  if  AD  was  about 
one  fourth,  or  nearly  one  third,  of  AB,  they  carried 
more  than  if  it  was  either  much  longer  or  much  fhort- 
er.  Mr  Anthtaume’s  addition  of  the  two  great  bars  of 
iron  E  and  F  makes  a  fenfible  improvement  of  the  be¬ 
ginning  of  the  impregnation,  when  very  weak  magnets 
are  employed;  but  did  not  feem  to  11s  to  be  of  any  far¬ 
ther  fervice  on  the  table.  This  is  agreeable  to  any 
theory  which  can  be  eftablifhed  by  what  we  have  faid 
hitherto. 

The  method  of  employing  the  magnets  A  and  E 
(fig.  19  ),  prescribed  by  Mitchell  and  Carton,  is  ex¬ 
tremely  judicious.  The  meeting  of  the  difiimilar  poles 
at  top  ir.creafes  the  magnetifm  of  each.  The  t*o  dif- 
fnnilar  poles  F  and  G,  certainly  tend  t.o  give  a  tegular 
and  proper  magnetifm  to  the  part  FG  of  the  bar  which 
lies  between  them  ;  and  this  is  the  cafe  on  whatever 
part  of  the  bar  they  aie  placed  But  each  pole  tends 
to  dellroy  the  prefent  magnetifm  of  what  lies  between 
it  and  the  pole  of  the  bar  on  that  fide.  But  mark — 
they  tend  to  produce  the  deiired  magnetifm  on  what 
lies  between  them  with  the  fum  of  their  forces  ;  while 
each  tends  to  dellroy  the  magnetifm  of  the  part  with¬ 
out  it  by  the  difference  only  of  their  forces.  Therefore, 
on  the  whole,  as  they  are  moved  to  and  fro  along  the 
bar,  and  the  foremoft  one  even  made  to  pafs  over  the 
end  of  it  a  little  way,  they  always  add  to  the  magnetifm 
already  acquired.  This  confideration  feen\9  to  enjoin 
fetting  F  and  G  extremely  near  each  other  ;  for  this 
Ferns  to  increafe  the  fum,  and  todiminifh  the  difference 
of  their  action.  But  it  may  be  a  queftion,  Whether 
we  gain  more  by  ftromrly  inagne tiling  a  very  fmall  part 
during  the  very  Ihort  while  that  the  magnets  pafs  over 
it,  or  by  adling  on  more  of  the  bar  at  once,  and  conti¬ 
nuing  a  weaker  action  for  a  longer  while  on  thi&  larger 
portion.  Mr  jEpinus  adds  another  confideration  de- 
pending  on  his  notion  of  the  internal  procefs  ;  but  we 
defer  this  co  another  opportunity.  The  fafeft  direction 
feems  to  be,  to  place  them  at  the  diltance  which  ena¬ 
bles  them  to  lift  the  greeted  weight.  They  are  then 
undoubtedly  acting  with  the  greatell  effcCt. 

Mr  Antheaume  dire6ts  to  place  the  touching  magnets 
as  in  fig.  20.  for  a  reafon  to  be  mentioned  afterwards. 
Mr  JEptnus  alfo  recommends  it  for  reafons  founded  on 
his  own  hypothefis.  We  mud  fay,  that,  in  our  trials, 
we  have  found  this  method  very  fenfibly  fuperior,  cfpe- 
cially  ir.  the  latter  parts  of  the  operation,  when  the  re- 
fidance  to  farther  impregnation  becomes  nearly  a  ba¬ 
lance  for  the  accumulating  power  of  the  magnets  ;  and 
we  confider  this  as  no  inconfiderable  argument  for  the 
judice  of  Mr  iEpinus's  hypothefis. 

The  great  advantage  of  this  method  is  the  regularity 
of  the  magnetifm  which  it  produces.  We  never  find 
more  than  two  poles  ;  and  when  the  bars  are  hard,  and 
of  uniform  texture,  the  polarity  is  very  little  diffufed, 
and  feemmgly  confined  to  a  very  f  nail  fpace  at  the 
v^ry  extremities  of  the  bar.  This  is  indeed  a  prodi¬ 
gious  advantage  in  point  of  drength.  It  is  no  led  fo 


in  order  to  fit  the  magnets  for  experiments  on  the  law 
of  magnetic  adlion  ;  for  the  latitude  which  the  difFufed 
condition  of  the  poles  gives  in  the  feledlion  of  the  points 
from  which  the  didances  are  to  be  computed,  has  hi¬ 
therto  hindered  us  from  pronouncing  on  the  law  of 
magnetic  adlion  with  the  precifion  of  which  we  think 
it  fully  fufceptible.  This  method  alfo  is  the  only  one 
by  which  we  have  been  able  to  impregnate  two  bars 
joined  end  to  end,  confidering  them  as  one  bar.  We 
have  fome times  (though  very  rarely)  fucceeded  in  this; 
fo  that  when  filings  were  flrewed  over  them,  the  ap¬ 
pearance  could  not  be  didinguifhed  from  a  fingle  bar. — 

N .  B.  Yet  even  in  this  cafe,  in  one  experiment  with 
two  bars  of  fix  inches  long,  treated  as  one,  when  it 
could  not  be  didinguifhed,  either  by  the  appearance  of 
the  filings,  or  by  going  round  it  very  near  with  a  com- 
pafs  needle,  a  very  fmall  compafs  needle  difeovered  a 
neutral  point,  and  a  reverfion  of  polarity  fimilar  to 
fig.  14.  at  F,  (hewing  that  it  was  really  ading  as  two 
bars.  Perhaps  it  mud  always  be  fo  ;  and  this  queilion 
is  of  confiderable  importance  in  the  eftablifhment  of  any 
theory  of  the  internal  procefs. 

It  deferves  remark,  that,  in  order  to  fucceed  in  this 
attempt,  a  very  confiderable  preffure  is  neceflary  We 
were  obliged  to  clean  the  ends  of  the  bars  very  careful¬ 
ly,  and  to  force  the  frame  of  bars  and  foft  pieces  of  iron 
flrongly  together  by  wedges,  in  the  manner  of  a  form 
of  types.  We  thought  that  wetting  the  ends  of  the 
bars  with  pure  water  aided  the  experiment ;  and  we  are 
very  certain  that  oil  not  only  greatly  obftruded  it,  but 
even  fenfibly  impeded  the  common  procefs.  We  had 
put  a  fingle  drop  of  oil  on  a  pair  of  bars  which  we  were 
touching  in  the  common  Cantonian  method,  that  the 
magnets  might  be  more  caiily  drawn  along  them;  but 
we  were  furpriicd  at  finding  that  we  could  not  give  a 
ftrong  impregnation.  The  oil  undoubtedly  prevents 
the  clofe  contadt.  We  found  the  fincil  gold  leaf  pro¬ 
duce  the  fame  tffedt  in  a  great  degree  ;  as  alfo  talc,  of 
which  a  fquare  inch  weighed  T^th  of  a  grain.  Wc  do 
not  infer  any  thing  Lke  obllriidtion  to  the  paflage  of 
fomething  material,  but  rather  aferibe  it  to  mere  di- 
ilance;  although  we  are  of  opinion,  that  in  the  impreg¬ 
nation  of  two  contiguous  bars,  fo  that  the  magnetiim 
(whatever  it  is)  is  diipofed  precisely  as  in  one  bar,  there 
is  a  material  transference.  But  we  fhall  fpeak  of  this  in 
its  due  place. 

It  is  not  unworthy  of  remark,  that  wc  found  bars  to 
acquire  more  powerful  magnetifm  when  pretty  well  po¬ 
liced  than  when  rough.  But  we  alfo  found,  that  bars 
confiderably  rough  acquired  the  fu  ll  degrees  of  it  much 
more  exptditioufly  than  thofe  which  are  fmooth  ;  al¬ 
though  we  nevtr  could  biing  them  to  that  high  degree 
of  magnetifm  that  the  fame  bars  acquired  after  they 
had  been  polifhed.  We  think  it  probable,  that  the 
tremors,  occafioned  by  the  rough  and  harfh  fui faces  of 
the  hard  fleel,  are  the  caufes  of  this  phenomenon. 

Some  more  obfervations  on  this  method  of  the  double 
touch  will  be  made  after  waids,  v\hen  we  confider  the 
hypothefis  of  Mr  iEpinus  :  and  we  conclude  the  pre- 
fent  fubjeA,  by  attempting  to  explain  fome  puzzling 
appearances  which  frequently  occur  in  making  artificial 
magnets. 

A  bar  touched  by  a  very  ftrong  magnet  has  been  D  fhcuitic**- 
faid  by  Mufchenbroek  to  be  impaired  by  going  over  it  explained, 
with  a  weaker  magnet.  If  it  had  been  made  as  ilrong 
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u  pofiible,  Ac  weaker  magnet,  when  pafled  over  it  in 
the  way  praftifed  by  Mufehenbroek,  muft>/  dcftroy 
part  of  this  magnetifm  ;  and  having  done  fo,  it  is  un¬ 
able  to  raife  it  anew  to  the  fame  degree  of  vigour. 

Yet  (fays  Mufchenbroek  with  furpnfe)  a  large  bar 
of  common  iron  has  greatly  improved  the  magnet.  A 
very  large  piece  of  iron  rnufl  do  this  (efpecially  it  t.ia- 
ped  like  a  horfefhoe,  and  applied  with  both  heels),  if 
the  bar  be  not  already  at  its  maximum. 

It  was  thought  wonderful,  that,  in  the  method  oi 
double  touch,  not  only  was  the  magnetifm  of  the  mag¬ 
nets  employed  not  impaired,  but,  beginning  with  two 
magnets,  whofe  power  is  almoft  infeniible,  and  repeat¬ 
ing  the  operations  in  the  piecife  manner  defer ibed  by 
Mitchell  or  Canton,  not  only  the  bars  intended  to  be 
made  magnetical,  but  alio  the  magnets  employed,  may 
be  brought  to  their  higheft  pofiible  hate  of  magnetifm. 
This  is  in  evident  conformity  to  the  general  fa£ts  of  in¬ 
duced  magnetifm,  and  affords  the  ft rongeft  proof  that 
nothing  is  communicated  in  this  operat'd!,  but  that 
powers  rending  in  the  bars  aie  excited,  or  brought  into 
action.  The  manipulation  merely  gives  occafion  to  this 
a&ion,  as  a  fpark  of  fire  kindles  a  city. 

There  ftill  remain  fome  circnmftanccs  of  this  method, 
as  pradifed  by  Savery,  Canton,  and  Anthcaume,  which 
are  extremely  curious  and  important. 

Mr  Savery  had  obferved  a  fmnll  bit  of  fteel  acquire 
very  fenfible  magnetifm  by  lying  long  in  con  tad  with 
the  lower  end  of  a  great  window  bar.  Telling  this  to 
a  friend,  he  was,  for  the  firfi  time,  informed,  that  this 
had  been  long  obferved,  and  that  Dr  Gilbert  had  made 
fome  curious  inferences  from  it.  Mr  Savery  wanted 
fome  magnets,  and  was  at  a  diflance  from  town.  Re¬ 
flecting,  like  a  pLilofopher,  on  what  he  had  heard  and 
obferved,  be  faw  here  a  fourcc  of  magnetifm  which  he 
could  ir.cteafe,  in  the  manner  commonly  praftifed  in 
making  magnets.  He  placed  the  bar  AB  (fig.  21.) 
to  be  magnet ifed  between  two  great  bars  of  common 
iron  C  and  D,  placing*  all  the  three  in  the  magnetical 
direction.  He  took  another  bar  EF,  and  put  two  little 
pieces  of  iron,  like  the  armour  of  a  loadftone,  on  its 
ends  ;  and  with  thofeends  he  rubbed  the  bar  AB,  rub¬ 
bing  the  tioper  half  of  it  with  the  end  F,  and  the  lower 
with  the  end  E.  The  refill t  of  this  was  a  very  bnfk 
magnetifm  in  a  few  minutes,  which,  by  various  well  de- 
vifed  alternations,  he  brought  to  its  high  eft  degree. 
His  numerous  experiments  publifhed  in  the  Philosophi¬ 
cal  Tranfa&ions  in  1746,  contain  much  curious  infor¬ 
mation,  highly  deferving  the  attention  of  the  philofo- 
phers.  Mr  Canton,  proceeding  on  the  fame  princi¬ 
ple,  that  bars  of  iron,  which  have  been  long  in  a.  verti¬ 
cal  pofition,  acquire  an  efficient  magnetifm,  begins  his 
operations  by  placing  his  fteel  bar  on  the  head  of  a 
kitchen  poker,  and  rubs  it  with  the  lower  end  of  a  pair 
of  kitchen  tongs.  Mr  Autlieaume  adheres  more  ftrift- 
ly  to  the  inferences  from  the  principle  of  terreftrial 
magnetifm,  and  repeats  precifely  the  previous  difpofi- 
tion  of  things  pra&ifed  by  Mr  Savery,  placing  his  little 
fteel  bar  AB  (fig.  22.)  between  two  gieat  bars  C  and 
D  of  common  iron,  and  arranging  the  whole  in  the 
magnetic  direftion.  Then,  proceeding  mo  ft  judiciouf- 
ly  on  the  fame  principle,  he  greatly  improves  the  pro¬ 
cefs,  by  employing  two  burs  Eh  and  GH  for  the 
touch,  holding  them  about  an  inch  apart,  inclined  a- 
bout  1 50  to  the  bar  AB.  It  is  plain,  that  the  lower  end 
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of  each  of  thefe  five  bars  is  a  north  pole,  and  the  upper 
end  a  fouth  pole.  Therefore  the  poles  F  and  G  con¬ 
cur  in  giving  the  proper  magnetifm  to  the  portion  FG 
of  the  fteel  bar  which  is  between  them  ;  and  by  rub¬ 
bing  it  with  thefe  poles  up  and  down,  overpafling  each 
extremity  about  half  an  inch,  he  rnuft  foon  give  to  the 
bar  A  B  a  regular  magnetifm  ;  weak,  perhaps,  but  to 
be  afterwards  increafed  in  the  Canton ian  method,  on  a 
horizontal  table.  In  this  manner  did  Mr  Antheaume 
make  magnets  of  very  great  ftrength  in  1766.  See  hi*3 
Differ  tat  ion  already  quoted. 

Thefe  obfervations  naturally  bring  us  to  the  Physio- Gilbert 
logia  Nova  df.  Magnete  et  corporibus  Mag ne- terreftrial 
ricis  of  Dr  Gilbert;  a  difeovery  which  the  fagaciou3maSneE|fr 
Kepler  claffcs  among  the  greateft  in  the  annals  of 
faience. 

It  could  not  be  that  a  phenomenon  fo  general,  and 
fo  interefting  and  important  as  the  natural  polarity  of 
magnetic  bodies,  would  be  long  known  without  exci¬ 
ting  curio  fit  y  about  its  caufe.  Accordingly  the  phiio- 
fophers  cf  the  1  Cth  century  [peculated  much  about  it, 
and  entertained  a  variety  of  opinion,  if  that  can  be 
called  an  opinion  which  can  hardly  be  faid  to  exprefs  a 
thought.  We  have  \\V Marfigli  Ficino  a  fhort  notice 
of  many  of  thefe  opinions.  Some  maintained  that  the 
needle  was  dire&ed  by  a  certain  point  in  the  heavens, 
as  if  that  were  faying  more  than  that  it  always  pointed 
one  way.  Others,  with  more  appearance  of  reafoning, 
aferibed  the  dire&ion  to  vaft  magnetic  rocks.  But  all 
this  was  without  giving  themfelves  the  trouble  of  try¬ 
ing  to  afeertain  what  fit  nation  of  fuch  rocks  would  pro¬ 
duce  the  dirc&ion  that  is  obferved.  Fracaftcri  was,  if  we 
miflake  not,  the  firft  who  thought  this  trouble  at  all  ne- 
ceftaiy ;  and  he  obferves  very  fenfibly,  that  if  thofe  rocks 
are  fnppofed  to  be  in  any  pkee  yet  vifited  by  naviga¬ 
tors,  and  if  They  a&  as  loadftones  do  (a  circnmftance 
which  he  fays  mud  be  admitted,  if  we  attempt  to  ex¬ 
plain),  the  dire&ion  of  the  needle  will  be  very  different 
from  what  we  know  it  to  be.  He  therefore  places  them 
in  the  inaccefiible  polar  regions,  but  not  in  the  very 
pole.  Norman,  the  difeoverer  of  the  dip  of  the  mari¬ 
ner’s  needle,  or  of  the  true  magnetic  direction,  was  na¬ 
turally  led  by  his  difeovery  to  conceive  the  dirtfting 
caufe  as  placed  in  the  earth;  becaufe  the  north  point  of 
the  needle,  in  every  part  of  Europe,  points  very  far  be¬ 
low  the  horizon.  But  although  he  calls  the  treatife  in 
which  he  announces  his  difeovery  the  New  Attractive , 
he  does  not  exprefs  himfelf  as  fuppofmg  the  needle  to 
be  attracted  by  any  point  within  the  earth,  but  only 
that  it  is  always  dire&ed  to  that  point. 

It  is  to  Dr  Gilbert  of  Colchefter  that  we  owe  the 
opinion  now  univerfally  admitted,  that  magnetic  pola¬ 
rity  is  a  part  of  the  conftitution  of  this  globe.  Nor¬ 
man  had,  not  long  before,  difeovered,  that  if  a  fteel 
needle  be  very  exa£ly  balanced  on  a  horizontal  axis, 
like  the  bean!  of  a  common  balance,  fo  that  it  would 
retain  any  pofition  given  it,  and  if  it  be  then  touched 
with  a  magnet,  and  placed  on  its  axis  in  the  magnetic 
meridian, -it  is  no  longer  in  equilibrio,  but  (at  London) 
the  north  point  of  it  will  dip  72  or  73  degrees  below 
the  horizon.  He  did  not,  however,  publifh  his  difeo¬ 
very  till  he  had  obtained  information  how  it  flood  in 
other  parts  of  the  world.  The  differences  in  the  va¬ 
riation  in  different  places  naturally  fuggefted  the  necef- 
fity  of  this  to  him.  Being  a  maker  of  mariners  com- 
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paffes,  and  teacher  of  navigation  in  London,  he  had  the 
fairefl  opportunities  that  could  be  defired,  by  furnifhing 
dipping  needles  to  fuch  of  the  navigators,  his  fcholars, 
as  he  knew  m oft  able  to  give  him  good  information. 
And  the  accounts  which  he  received  made  his  difco- 
very,  when  announced  to  the  world,  a  very  complete 
thing  ;  for  the  commanders  of  (hips  engaged  in  long 
voyages,  and  particularly  to  China,  informed  him  that, 
in  the  vicinity  of  the  equator,  his  dipping  needles  re¬ 
mained  parallel  to  the  horizon,  but  that  in  coming  to¬ 
ward  the  north  pole,  the  north  end  of  the  needle  was 
depreffed,  and  that  the  fouth  end  dipped  in  like  man¬ 
ner  at  the  Cape  of  Good  Hope,  and  in  the  Indian  O- 
cean  ;  that  the  needle  gradually  approached  the  hori¬ 
zontal  pofition  as  the  Clip  approached  the  equator,  but 
that  in  coming  to  the  north  of  it  at  Batavia,  the  north 
point  again  dipped,  and  at  Canton  was  feveral  degrees 
below  the  horizon. 

On  thefe  authorities,  Norman  boldly  faid  that,  in  the 
equatoreal  regions,  the  needle  was  horizontal,  and  that 
either  end  dipped  regularly  as  it  approached  either 
pole  ;  and  that  in  the  poles  of  the  earth,  the  needle  was 
perpendicular  to  the  horizon.  He  therefore  announ¬ 
ced  this  as  a  difeovery,  not  only  fingularly  curious,  but 
alfo  of  immenfe  importance  ;  for  by  means  of  a  dipping 
needle  the  latitude  of  a  (hip  at  fea  may  be  found  with¬ 
out  feeing  the  fun  or  liars. 

Dr  Gilbert,  comparing  this  pofition  of  the  compafs 
needle  with  the  pofitions  vvliieh  he  had  obferved  fmall 
needles  afTume  in  his  numerous  experiments  in  relation 
to  a  magnet,  as  we  have  deferibed  at  great  length,  vvds 
naturally  led  to  the  notion  of  the  earth's  being  a  great 
loadftone,  or  as  containing  one,  and  that  this  arranged 
the  dipping,  or,  in  general,  the  mariner's  needle,  in  the 
fame  manner  as  he  obferved  a  gre^t  magnet  arrange  a 
fmall  needle  poifed  on  its  pivot.  He  therefore  compo- 
fed  his  Phyfiolog\a  Nova  cle  Magnete ,  et  de  Tdlure mag- 
no  Magnete  ;  in  which  he  notices  fo  many  points  of  re- 
femblance  to  the  dire6tive  power  of  a  magnet,  that  the 
point  feems  no  longer  to  admit  of  any  doubt.  Dr  Gil¬ 
bert's  theory  may  be  thus  exprefled  : 

All  the  phenomena  of  natural  magnetifm  are  analo¬ 
gous  to  vvhat  vve  fhould  obferve,  if  the  earth  were  a 
great  magnet,  having  its  poles  near  the  poles  of  the 
earth's  equator,  the  north  pole  not  far  from  Baffin's 
Bay,  and  the  fouth  pole  nearly  in  the  oppofite  pan  of 
the  globe.  A  dipping  needle,  under  the  influence  of 
this  great  magnet,  mult  arrange  itfelf  m  a  plane  which 
pafle3  through  the  poles  of  the  magnet,  the  pofition  of 
which  plane  is  indicated  (at  lead  nearly)  by  the  ordi¬ 
nary  compafs  needle  ;  and  it  will  be  inclined  to  the  ho¬ 
rizon  fo  much  the  more  as  we  recede  from  the  equator 
of  the  great  magnet. 

This  opinion  of  Dr  Gilbert  was  not  lefs  ingenious 
than  important  ;  and  if  firmly  efiablifhed,  it  furniflres  a 
complete  theory  of  all  the  phenomena  of  magnetifm. 
But  obfervations  were  neither  fufficiently  numerous  in 
the  time  of  Dr  Gilbert,  nor  fufficiently  accurate,  to 
enable  that  great  genius  to  afiign  the  pofition  of  this 
great  magnet,  nor  the  laws  of  its  adlion.  The  theory 
was  chiefly  founded  on  the  phenomena  of  the  dipping 
needle  ;  phenomena  which  might  have  been  unknown 
for  ages,  had  the  firfl  notice  of  them  fallen  into  any 
other  hands  than  Norman's.  They  are  not,  like  thofe 
of  variation,  which  might  be  made  by  any  failor.  They 
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require  for  their  exhibition  a  dipping  needle,  and  the 
attention  to  circumflances  which  can  occur  only  to  a 
mathematician.  A  dipping  needle  is  to  this  day,  not- 
withflanding  all  our  improvements  in  the  arts,  one  of 
the  mofl  delicate  and  difficult  talks  that  ?.n  inflrument 
maker  can  take  in  hand,  and  a  good  one  cannot  be  had 
for  lefs  than  twenty  guineas.  We  are  confident  that 
fuch  as  even  Norman  could  make  were  far  inferior  to 
what  are  now  made,  and  quite  unfit  for  ufe  at  fea  while 
the  ihip  is  under  fail,  although  they  may  be  tolerably 
exadl  for  an  obfervation  of  the  dip  in  any  port  ;  and 
we  prefume  that  it  was  fuch  obfervations  only  that 
Norman  confided  in.  Our  readers  will  readily  conceive 
the  difficulty'  of  poifing  a  needle  with  fuch  a  perft& 
coincidence  of  its  centre  of  gravity  and  axis  of  motion, 
and  perfedl  roundnefs  of  this  axis,  that  it  fhall  remain 
in  any  pofition  that  is  given  it.  Add  to  this,  that  a 
grain  of  dufl,  invifible  to  the  niceft  eye,  getting  under 
one  fide  of  this  axis,  may  be  fufficient  for  makmg  it 
afTume  another  pofition.  It  mu  ft  alfo  be  a  difficult 
matter  to  preferve  this  delicate  thing,  fo  as  that  no 
change  can  happen  to  it.  Befides,  all  this  mufl  be 
performed  on  a  piece  of  tempered  Heel  which  we  are 
certain  lias  no  magnetifm.  Where  can  this  be  got,  or 
what  can  infurc  us  againfl  magnetifm?  Nor  is  there  lefs 
difficulty  in  making  the  obfervations  Without  great  rifk 
of  error.  If  the  needle,  moveable  only  in  a  vertical 
plane,  be  not  fet  in  the  plane  of  a  magnetic  meridian,  it 
will  always  dip  too  much.  At  London,  where  the 
magnetic  direction  is  inclined  73°  to  the  horizon,  if  it 
be  in  a  plane  20°  from  the  magnetic  meridian,  it  will 
Hand  almofl  perpendicular  ;  for  it  is  eafy  to  fee,  by  the 
mechanical  refolution  of  forces,  that  it  will  take  the  po¬ 
fition  which  brings  it  nearefl  to  the  true  magnetic  di¬ 
rection.  This,  we  think,  is  confirmed  by  feveral  of 
Norman's  and  other  old  obfervations  of  dip.  They  aie 
much  greater  than  they  have  been  lince  found  in  the 
fame  places. 

Mr  Daniel  Bernoulli  has  given  a  very  ingenious 
principle,  by  which  we  can  make  a  dipping  needle  n0alli*s dfpZ 
which  will  give  a  very  accurate  obfervation  on  fhore  ipingnecdle, 
and  being  fo  eafily  executed,  it  defervts  to  be  generally 
known.  Let  a  dipping  needle  be  made  in  the  bell 
manner  that  can  be  done  by  a  workman  of  the  place, 
and  balanced  with  fome  care  befoie  impregnation,  fo 
that  we  may  be  certain  that  when  touched  it  will  take 
nearly  the  true  dip.  Touch  it,  and  cbferve  the  dip. 

Deflroy  its  magnetifm,  and  then  alter  its  balance  in  fuch 
a  manner  that,  without  any  magnetifm,  it  will  arrange 
itfelf  in  the  inclination  of  the  obferved  dip.  Now  touch 
it  again,  giving  it  the  fame  poles  ai  before.  It  is  plain 
that  it  will  now  approach  exceedingly  near  indeed  to 
the  true  dip,  becaufe  its  want  of perfefi  equilibrium  de¬ 
ranged  it  but  a  few  degrees  from  the  proper  direction. 

If  this  fecond  obfervation  of  the  dip  fhould  differ  feve¬ 
ral  degrees  fiom  the  firfl,  by  the  inaccurate  firfl  forma¬ 
tion  of  the  needle,  it  will  be  proper  to  repeat  the  ope¬ 
ration.  Very  rarely  indeed  will  the  third  obfervation 
of  the  dip  vary  from  the  truth  half  a  degree. 

Mr  Bernoulli  makes  this  fimple  conti ivance  anfwer 
the  purpofe  of  an  univerfal  inflrument  in  the  following 
ingenious  manner.  A  very  light  brafs  graduated  circle 
EFG  (fig.  23.)  is  fixed  to  one  fide  of  the  needle,  con¬ 
centric  with  its  axis,  and  the  whole  is  balanced  as  nice¬ 
ly  as  pofiible  before  impregnation.-  A  very  light  index 
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CD  is  then  fitted  on  the  axis,  fo  as  to  turn  rather  (t  ffly 
on  it.  This  will  deftroy  the  eqnilibiium  of  the  needle. 

If  the  needle  has  been  made  with  perfea  accuracy,  and 
perfeaiy  balanced,  the  addition  of  this  index  wou.d 
caufe  it  always  to  fettle  with  the  index  perpend.cn  ar  to 
the  horizon,  whatever  degree  of  the  circle  it  may  chance 
to  point  at.  But  as  this  is  fcarccly  to  be  expeaed,  let 
the  index  at  various  degrees  of  the  circle,  and  note 
what  inclination  the  unmagnetic  needle  takes  for  each 
place  of  the  index,  and  record  them  all  in  a  table.  Sup* 
pofe,  for  example,  that  when  the  index  is  at  50,  the 
needle  inclines  4 6°  from  the  horizon.  If  in  any  place 
we  obferve  that  the  needle  (rendered  magnetic  by  lying 
between  two  firong  magnets),  having  the  index  at  5c, 
inclines  46°,  we  may  be  certain  that  this  is  the  dip  at 
that  place ;  for  the  needle  is  not  deranged  by  the  mag- 
netifm  from  the  pofition  which  gravity  alone  would 
give  it.  As  we  generally  know  fomething  of  the  dip 
that  is  to  be  expelled  in  any  place,  v/c  mull  fet  the  in¬ 
dex  accordingly.  If  the  needle  does  not  (hew  the  ex¬ 
pected  dip,  alter  the  pofition  of  the  index,  and  again 
obferve  the  dip.  See  whether  this  fecond  pofition  of 
the  index  and  this  dip  form  a  pair  vyhich  is  in  the  table. 

If  they  do,  we  have  got  the  true  dip.  If  not,  we  mufl 
try  another  pofition  of  the  index.  Noticing  whether 
the  agreement  of  tins  lall  pair  be  greater  or  lefs  than 
that  of  the  former  pair,  we  learn  whether  to  change 
the  pofition  of  the  index  in  the  fame  diredlion  as  before, 
or  in  the  oppofite.  The  writer  of  this  article  has  a  dip¬ 
ping  needle  of  this  kind,  made  by  a  peifon  totally  un¬ 
acquainted  with  the  makmg  of  philofophical  infiruments. 
It  has  been  ufed  at  Leith,  at  Cronfiadt  in  Rufih,  at 
Seal  borough,  and  at  New  Yoik,  ar.d  the  dip  indicated 
by  it  did  not  in  any  fingle  trial  differ  G  degrees  from 
other  trials,  or  from  the  dip  obferved  by  the  finely  in- 
ftruments.  Lie  tiied  it  himfclf  in  Leith  Roads,  111  a 
rough  fea  ;  and  does  not  think  it  inferior,  either  in  cer¬ 
tainty  or  difpatch,  to  a  needle  cf  the  moll  elaborate 
conflru&ion.  It  is  worthy  of  its  mod  ingenious  au- 
thor,  and  of  the  public  notice,  hecaufe  it  can  be  made 
,  for  a  model  ate  expence,  and  therefore  may  be  the  means 

of  multiplying  the  obfervations  of  the  dip,  which  are 
ofimmehfe  confequence  in  the  theory  of  magnetilm, 
and  for  giving  us  an  accurate  knowledge  of  the  magne- 
tical  conilitution  of  this  globe. 

64  This  knowledge  is  Hill  very  imperfcCt,  owing  to  the 

Opinions  want  a  very  numerous  collt&ion  of  obfervations  of 
tht*Cg;reatS  the  dip.  They  are  of  more  importance  than  ihofe  of 
may  in  t  the  horizontal  deviations  from  the  meridian.  All  that 
chained  we  can  fay  is,  that  the  earth  ads  on  the  mariner’s  needle 
as  a  o-reat  loadfioue  would  do.  But  we  do  not  think 
that  the  appearances  rtfenible  the  effe&s  of  what  we 
would  cqll  a  good  loadfione,  having  the  regular  magne- 
tifm  of  two  vigorous  poles.  The  dips  of  the  needle  in 
various  paits  of  the  earth  feem  to  be  fuch  as  would  re* 
fult  from  the  adion  of  an  extremely  irregular  loadllone, 
having  its  poles  exceedingly  diffufed.  The  increafe  of 
the  dip,  as  we  recede  from  thofe  places  where  the  needle 
is  horizontal,  is  too  rapid  to  agree  with  the  fuppofition 
of  two  poles  of  conllipated  magnetifm,  whether  we  fup- 
pofe  the  magnetic  adion  in  the  inverfe  fimole  or  dupli¬ 
cate  ratio  of  the  difiances,  unlefs  the  great  terreilrial 
magret  be  of  much  fmailer  dimenfions  than  what  fome 
other  appearances  oblige  us  to  fuppofe.  If  there  be 
four  poles,  as  Dr  Halley  imagined,  it  will  be  next  to 
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impoffible  to  afeertain  the  pofitions  of  the  dipping; 
needle.  It  will  be  a  tangent  to  one  of  the  fecondary 
magnetic  curves,  and  thefe  will  be  of  a  very  intricate 
fpecies.  We  cannot  but  confider  the  difcovery  of  the 
magnetic  conilitution  of  this  globe  as  a  point  of  very 
great  imoortance,  both  to  the  philofopher  and  to  fo- 
ciety.  We  have  confidered  it  with  fome  care  ;  but  hi¬ 
therto  we  have  not  been  able  to  form  a  fy Hematic  view 
of  the  appearances  which  gives  us  any  fatisfadion. 

The  well  informed  reader  is  fenlible,  that  the  attempt 
by  means  of  the  horizontal  or  variation  needle  is  ex¬ 
tremely  tedious  in  its  application,  and  is  very  unlikely 
to  fucceed;  at  the  fame  time  it  muH  be  well  underHood. 

The  two  differtations  by  Filler,  in  the  13th  and  2  2d 
volumes  of  the  Memoirs  of  the  Royal  Academy  at  13er- 
lin,  are  moft  excellent  performances,  and  give  a  true 
notion  of  the  difficulty  of  the  fubjed.  Yet,  even  in 
thefe,  a  clrcumHance  is  overlooked,  which,  for  any  thing 
we  know  to  the  contrary,  may  have  a  very  great  effed. 

If  the  magnetic  axis  be  far  removed  from  the  axis  of 
revolution,  as  far,  for  example,  as  Mr  Churchman  places 
it,  the  magnetic  meridians  will  be  (generally)  much  in  •  SccVaria. 
dined  to  the  horizon  ;  and  we  (hall  err  very  far,  if  we'r  ,JN»&* 
fuppofe  (as  in  Euler’s  calculus)  that  the  dipping  needle^'* 
will  arrange  itfelf  in  the  vertical  plane,  paffing  through 
the  diredion  of  the  horizontal  or  variation  needle  ;  or  if 
we  imagine  that  the  poles  of  the  great  magnet  are  in  that 
plane.  We  even  prefume  to  think  that  Mr  Euler’s  ai- 
fumption  of  the  place  of  his  Hditious  poles  (namely, 
where  the  needle  is  vertical),  in  order  to  obtain  a  ma¬ 
nageable  calculus,  is  erroneous  The  introdudion  of 
thus  circumHance  of  inclination  of  the  magnetic  meri¬ 
dians  to  the  horizon,  complicates  the  calculation  to  fuch 
a  degree  as  to  make  it  almoft  unmanageable,  except  in 
fome  feleded  fituations.  Foitunately,  they  are  import¬ 
ant  ones  for  afeertaining  the  places  of  the  poles.  Rut 
the  inveHigation  by  the  pofitions  of  the  dipping  needle- 
is  incomparably  more  fimple,  and  more  likely  to  give 
us  a  knowledge  cf  a  multiplicity  of  poles.  The  coufi- 
deration  of  the  magnetic  curves  (in  the  fenfe  ufed  in 
the  pie  ft  nt  article),  teaches  us  that  we  are  not  to  ima- 
(nn e  the  poles  immediately  under  thofe  parts  of  the 
fm  face  where  the  needle  Hands  perpendicular  to  the  ho¬ 
rizon,  nor  the  magnetic  equator  to  be  in  thcL  places 
where  the  needle  is  horizontal  ;  a  notion  commonly  and 
plaufibly  entertained.  Unfortunately  our  moil  numerous 
obfervations  of  the  dip  are  net  in  places  where  they  are 
the  moH  inHrudive.  A  feries  fhouH  be  obtained,  ex¬ 
tending  from  New  Zealand  northward,  acrofs  the  Paci¬ 
fic  Ocean  to  Cape  Fairweather  on  the  well  coafi  of 
North  America,  and  continued  through  that  part  of  the 
continent.  Another  fares  fhould  extend  from  the  Cape 
of  Good  Hope,  up  alorg  the  well  coafi  cf  Africa  to 
the  tiopic  of  Capricorn  ;  from  thence  acrofs  the  inte¬ 
rior  of  Africa  (where  it  would  be  of  great  importance 
to  mark  the  place  of  its  horizontality )  through  Sicily, 

Italy,  Dalmatia,  the  eafi  of  Germany,  the  Gulph  of 
Bothnia.  Lapland,  and  the  well  point  of  Greenland. 

This  would  be  nearly  a  plane  paffing  through  the  pro¬ 
bable  fituations  of  the  poles.  Another  feries  fhould  he 
made  at  right  angles  to  this,  forming  a  fmall  circle, 
croffing  the  other  near  Cape  Fairweather.  This  would* 
pafs  near  Japan,  through  Borneo,  and  the  weit  end  of 
New  Holland  ;  alfo  near  Mexico,  and  a  few  degrees 
well  of  Eafier  Ifland.  In  this  place,  and  at  Borneo* 
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the  inclination  of  tlie  magnetic  plane  to  the  horizon 
would  be  ccnftderable,  hut  we  cannot  find  this  out.  It 
may,  however,  be  chicoveitd  in  other  points  of  this 
circle,  where  the  dip  is  con  fide  rable.  We  have  not 
room  in  this  (hurt  account  to  ill uilrate  the  advantages 
derived  from  tliefe  feriefes  ;  but  the  reflecting  reader 
will  be  very  fenfble  of  them,  if  he  only  fuppofes  the 
great  magnet  to  be  accompanied  by  its  magnetic  curves, 
to  which  the  needle  is  always  a  tangent.  He  will  then 
fee  that  the  firfi  feries  fiom  New  Zealand  to  Cape  Fair- 
weather,  and  the  fecond  from  Cape  Fairweather  round 
the  other  fide  of  th£  globe,  being  in  one  plane,  and  at 
very  different  diftances  from  the  magnetic  axis,  mi)(l 
contain  very  inftrudlive  pofitions  of  the  needle.  But 
we  Fill  confefs,  that  w  hen  we  compare  the  dips  already 
known  with  the  variations,  they  appear  fo  irreconcil¬ 
able  with  the  refill ts  of  an  uniform  regular  magnetifm, 
that  we  defpair  of  fuccefs.  Every  thing  feems  to  indi¬ 
cate  a  multiplicity  of  poles,  or,  what  is  Fill  more  ad- 
verfe  to  all  calculation,  an  irregular  magnetifm  with  ve¬ 
ry  diffufed  polarity. 

Much  inftruftion  may  furely  be  expefted  from  the 
obfervations  of  the  Ruffian  academicians  and  their  eleves, 
who  are  employed  in  furveying  that  vaft  empire  ;  yet 
we  do  not  meet  with  a  fingle  obfervation  of  the  dip  of 
the  needle  in  all  the  bygone  publications  of  that  acade¬ 
my,  nor  indeed  are  there  many  of  the  variation. 

For  want  of  fuch  information,  philofophtrs  are  ex- 
ctremely  divided  in  their  opinions  of  the  fituation  of  the 
f  magnetic  poles  of  this  globe.  Profeffor  Krufft,  in  the 
17th  volume  of  the  Peteifburgh  Commentaries,  places 
the  north  pole  in  lat,  70^  N.  and  long.  23°  W.  from 
London  ;  and  the  fouth  pole  in  lat.  50°  b.  and  long. 
92  E. 

Wilcke  of  Stockholm,  in  his  indication  chart  (Swed. 
Mem.  tom.  xxx  p  218.),  place3  the  north  pole  in  N. 
Lat.  750,  near  Baffin’s  Bay,  in  the  longitude  of  Cali¬ 
fornia.  The  fouth  pole  is  in  the  Pacific  Ocean,  in  lat, 

7°c  S. 

Churchman  places  the  north  pole  in  lat.  59°  N  and 
long.  3  3  50  W.  a  little  way  inland  from  Cape  Fairwea¬ 
ther  ;  and  the  fouth  pole  in  lat.  j9P  S.  Long.  165°  E. 
due  fouth  from  New  Zealand. 

A  planisphere  by  the  Academy  of  Sciences  at  Paris 
for  1786,  [Faces  the  magnetic  equator  fo  as  to  in  ter  fed 
the  earth’s  equator  in  long.  73°,  and  155°  from  Ferro 
Canary  Ifland,  with  an  inclination  of  J2  degiees  near¬ 
ly,  making  it  a  great  circle  very  nearly.  But  we  are 
not  informed  on  what  authority  this  is  done  ;  and  it 
does  not  accord  with  many  obfervations  of  the  dip 
which  we  have  collected  from  the  voyages  of  feveral 
Britifh  navigators,  and  from  fome  voyages  between 
Stockholm  and  Canton.  Mr  Churchman  has  given  a 
fketch  of  a  planifphere  with  lines,  which  may  be  called 
parallels  of  the  dip.  Thofe  parts  of  each  parallel  that 
have  been  afeertained  by  obfervation  are  maiked  by 
dots,  fo  that  we  can  judge  of  his  authority  for  the 
whole  confirmation.  Jt  is  but  a  fketch,  but  gives  more 
fynoptical  information  than  any  thing  yet  pubhftied. 
The  magnetic  equator  cuts  the  earth’s  equator  in  long. 
1  50,  and  ip5°-E.  from  Greenwich,  in  an  angle  of  nearly 
17  degrees.  The  circles  of  magnetic  inclination  ate 
not  parallel,  being  conliderably  nearer  to  each  other  on 
the  fhort  meridian  than  on  its  oppofite.  rI  his  circum* 
fiance,  being  founded  on  obfervation,  is  one  of  the 
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firongeft  arguments  for  the  cxiftence  of  a  magnet  of  to. 
lerable  regularity,  as  the  caufeof  all  the  portions  of  the 
compafs  needle  ;  for  fuch  mvjl  be  the  pofitions  of  the 
circles  of  equal  dip,  if  the  axis  of  this  magnet  is  far  re¬ 
moved  from  the  axis  of  rotation,  and  does  not  inter- 
fed  it. 

Now, ‘if  the  fituation  of  the  poles  be  any  thing  near 
the  average  or  medium  of  thefe  determinations,  and  if 
we  form  all  our  notions  by  analogy,  comparing  the  po¬ 
fitions  of  the  compafs  needle  in  relation  to  the  great 
terreftrial  magnet,  with  the  pofitions  aflumed  by  a  (mall 
needle  in  the  neighbourhood  of  a  magnet,  we  muF  con¬ 
clude,  that  the  magnetieal  con  ft  i  tut  ion  of  this  globe  has 
little  or  no  reference  to  its  regular  external  form.  The 
axis  of  the  magnet  is  very  far  removed  from  that  of  the 
globe  (at  leaft  1500  miles),  and  is  not  nearly  parallel 
to  it,  nor  in  the  fame  plane.  It  required  the  fagacity 
and  the  (kill  of  a  Euler  to  fubjett  fuch  anomalous  mag¬ 
netifm  to  any  rules  of  computation  ;  and  every  perfon 
qualified  to  judge  of  the  fubjtd  mull  allow  his  difierta- 
tion  in  the  1  3th  volume  of  the  Beilin  Memoirs  to  be  a 
work  of  wondeiful  refearch.  It  is  a  very  agreeable 
thing  to  fee  fuch  a  conformity  between  the  lines  which 
exprefs  the  regular  magnetifm  of  Euler’s  diflertation, 
and  the  lines  drawn  by  Dr  Halley  from  obfteivation, 
and  which  appeared  to  himfelf  fo  capricious,  that  he 
defpaired  (notwithftanding  his  confummate  (kill  in  geo¬ 
metry)  of  their  ever  being  reduced  to  a  mathematical 
and  precife  fyftem. 

Without  detia&ing  Tom  the  merit  of  Dr  Gilbert,  Confin 
we  may  prefume  to  f.iy  that  his  notion  of  the  earth's  tin- -is  of  Dr 
being  a  great  magnet  was  not,  in  his  miriJ,  more  than^-bert’* 
a  fagacious  conjecture,  formed  from  a  very  general  and^  I  *  °cY* 
even  vague  comparifon.  Yet  the  comparifon  was  fnfii- 
cientlv  good  to  give  him  great  confidence  in  his  opinion 
that  the  action  of  this  great  magnet,  in  perfect  confor¬ 
mity  to  what  we  obferve  in  our  experiments  with  mag¬ 
nets,  is  the  fource  of  l  11  the  magnetifm  that  we  obferve. 

If  there  was  nothing  ellej  in  proof  of  the  juftr.efs  of  his 
theory,  it  is  abundantly  proved  by  the  beautiful  experi¬ 
ment  of  Mr  Henfhaw,  mentioned  in  the  article  Varia¬ 
tion,  Etirycl.  p.  621.  col.  2.  An  iron  bar  held  nearly 
upright,  attracts  the  fouth  end  of  a  ccmpati  needle 
with  its  lower  end  ;  and  if  that  end  of  the  bar  be  kept 
in  its  pi  ice,  and  the  bar  turned  round  till  it  becomes 
the  upper  end,  the  fouth  point  cf  the  needle  immedi¬ 
ately  turns  away  from  it,  and  the  north  cud  is  now 
attracted.  This  experiment  may  be  perfectly  imitated 
with  artificial  magnetifm. 

Having  fupported  a  large  magnet  SAN  (fig.  24.), 
fo  that  its  ends  are  detached  from  furroimding  bodies, 
place  a  fmall  needle  B  (poifed  on  its  pivot)  about  three 
inches  below  the  north  pole  N  of  the  magnet,  and  in 
fuch  a  fituation  that  its  polarity  to  the  magnet  may  be 
very  weak.  Take  now  a  fmall  piece  of  common  iron, 
and  hold  it  in  the  pofition  reprefented  at  C.  Its  lower 
end  becomes  a  noith  pole,  attracting  the  fouth  pole  of 
the  needle.  Keeping  this  in  its  place,  turn  round  the 
piece  of  iion  into  the  poktion  D;  the  fouth  pole  of  B 
will  now  avoid  it,  and  the  north  pole  will  be  attrafted. 

We  dire  (Fed  the  needle  to  be  fo  placed,  that  its  polari¬ 
ty,  in  relation  to  the  magnet,  may  be  weak.  If  it  be 
Frong,  it  may  ad  on  the  end  of  C  or  1)  like  a  magnet, 
and  counterad  the  magr.etiim  induced  on  C  or  D  by 
vicinity  to  A. 

s  2  An 
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An  anonymous  writer  in  the  Philofophical  1  rarefac¬ 
tions,  N°  177.  Vol.  XV.  relates  feveral  obfervations 
made  during  a  voyage  to  the  Eafl  Indies,  which  are  quite 
conformable  to  this.  A  few  leagues  northweft  trom 
the  ifland  Afcenfion,  the  fouth  point  of  the  compafs 
needle  hardly  (hewed  any  tendency  to  or  from  the  lower 
end  of  an  iron  bar.  It  Itemed  rather  to  avoid  the  up¬ 
per  end  ;  it  was  not  in  the  lead  affeded  by  the  middle 
of  the  bar  \  but  when  the  bar  was  laid  horizontal,  in 
the  magnetic  diredion,  its  two  ends  affeded  the  diffi- 
milar  ends  of  the  compafs  needle  very  ftrongly ;  but 
when  horizontal,  and  lying  at  right  angles  to  the  mag¬ 
netic  direction,  its  polarity  was  altogether  indifferent. 

As  the  other  phenomena  of  induced  artificial  mag- 
netifm  have  the  fame  refemblance  to  the  phenomena  of 
natural  magnetifm,  a  bar  which  has  remained  long  in 
the  vicinity  of  a  magnet  acquires  magnetifm  (permanent) 
in  the  fame  way,  and  modified  by  the  fame  circumftan- 
ces,  as  in  natural  magnetifm.  Hammering  a  bit  of  com¬ 
mon  iron  in  the  immediate  vicinity  of  a  magnet,  gives 
it  very  good  magnetifm.  Expofmg  a  red  hot  bar  to 
cool  in  the  neighbourhood  of  a  magnet  has  the  fame  ef- 
fcd.  Alfo  quenching  it  fuddenly  has  the  fame  effed. 
Quenching  a  fmall  red  hot  fteel  bar  between  two  mag¬ 
nets,  was  found  by  us  to  communicate  a  much  ftronger 
magnetifm  than  we  could  give  it  by  any  other  method. 
Its  form  indeed  was  very  unfavourable  for  the  ordinary 
method  of  touching  ;  for  it  confided  of  two  little  fpheres 
conneded  by  a  (lender  rod,  and  could  fcarcely  be  im¬ 
pregnated  in  any  other  way  than  by  placing  it  for  a 
very7  long  while  between  magnets.  In  all  thefe  experi¬ 
ments,  the  polarity  acquired  is  preciftly  fimilar  to  that 
acquired  by  the  fame  treatment  in  relation  to  this  fup- 
pofed  great  terredrial  magnet-  In  fhort,  in  whatever 
manner  we  purfue  this  analogy  in  our  experiments,  we 
find  the  refemblance  mod  perfed  in  the  phenomena. 

We  cannot  but  think,  therefore,  that  this  new  phy- 
fiology  of  the  magnet  by  Dr  Gilbert  is  well  edablifhed; 
and  we  think  ourfelves  authorifed  to  afl'ume  it  as  a  pro- 
pofition  fully  demondrated,  that  the  earth  is  a  great 
magnet,  or  contains  a  great  magnet,  the  agency  of  which 
produces  the  diredion  of  the  magnetic  needle,  and  all 
the  magnetifm  which  iron  acquires  by  long  continuance 
in  a  proper  pofition.  It  is  this  which  made  us  fay,  in 
the  beginning  of  this  article,  that  attradion  and  polari¬ 
ty  were  not  confined  to  magnet3,  but  were  properties 
belonging  to  all  iion  in  its  metallic  date.  We  now  fee 
the  reafon  why  any  piece  of  iron  brought  very  near 
to  another  piece  will  attrad  it — both  become  magneti- 
cal,  in  confequence  of  the  agency  of  the  great  magnet ; 
and  their  magnetifm  is  fo  difpofed,  that  their  mutual 
attradions  exceed  their  repulfions.  Alfo,  why  an  iron 
rod,  placed  nearly  in  the  magnetfeal  diredion,  will  fi¬ 
nally  arrange  itfelf  in  that  diredion.  Alfo,  why  the 
terredrial  polarity  of  common  iron  is  indifferent,  and 
either  end  of  the  rod  will  fettle  in  the  north,  if  it  have 
nearly  that  pofition  at  fird.  The  magnetifm  induced 
by  mere  momentary  pofition  is  fo  feeble  as  to  yield  to 
any  artificial  magnetifm.  As  a  moment  was  fufficient 
for  imparting  it,  a  moment  fuffices  for  dedroying  it ; 
and  another  moment  will  impart  the  oppofite  magne¬ 
tifm.  But  artificial  magnetifm  requires  more  force  for 
its  produdion,  and  fome  of  it  remains  when  the  produ¬ 
cing  caufe  is  removed,  and  it  does  not  yield  at  once 
to  the  contrary  magnetifm.  That  there  is  no  farther 
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difference  appears  from  this,  that  long  continued  pofi- 
tion  gives  determined  and  permanent  magnetifm,  and 
that  it  is  dedroyed  by  an  equally  long  continuance  in 
the  contrary  pofition.  It  feems  to  be  very  generally 
true,  that  a  magnet  will  carry  more  by  its  north  than 
by  its  fouth  pole.  It  fhould  be  fo  in  this  part  of  the 
world,  becaufe  the  terredrial  magnetifm  induced  on  the 
iron  confpires  with  the  magnetifm  induced  by  the  north 
pole  of  a  magnet,  but  counterads  the  magnetifm  indu¬ 
ced  by  the  fouth  pole. 

The  propriety  of  Mr  Savery’s,  Mr  Canton’s,  and 
Mr  Antheaume’s  proceffes  for  beginning  the  impreg¬ 
nation  of  hard  deel  bars  is  now  plain,  and  the  fupenor 
effed  of  the  two  great  bars  of  common  iron  in  the  pro- 
pofed  method  of  Mr  Antheaume.  We  cannot  but  take 
this  opportunity  of  paying  the  proper  tribute  of  praife 
to  the  ingenuity  of  Mr  Savery.  Every  circumdance 
of  his  procefs  was  feleded  in  confequence  of  an  accu¬ 
rate  conception  of  magnetifm,  and  the  combination  of 
this  fcience  with  Dr  Gilbert’s  theory.  His  procefs  is 
the  fame  with  Antheaume’s  in  every  refped,  except  the 
circumdance  of  the  double  touch  borrowed  from  Mit¬ 
chell  and  Canton.  Thefe  obfervations  do  not  detrad 
from  the  difeernment  of  Mitchell  and  Canton,  who  faw 
in  thofe  experiments  what  had  efcaped  the  attention  of 
hundreds  of  readers. 

But  there  occurs  an  objedion  to  this  theory  of  Dr  Seeming 
Gilbert,  which  was  urged  again d  it  with  great  force,  obje&ioa 
We  obferve  no  tendency  in  the  magnet  or  compafs 
needle  toward  this  fuppofed'magnet.  An  iron  or  fteel 
bar  is  not  found  to  increafc  its  tendency  downwards, fenfible  a 
that  is,  is  not  fenfibly  heavier,  when  its  fouth  pole  is  up- traction, 
permod  in  this  part  of  the  world.  A  needle  fet  afloat 
on  a  piece  of  cork  arranges  itfelf  quickly  in  the  proper 
diredion  ;  but  if  continued  ever  fo  long  afloat,  it  has 
never  been  obferved  to  approach  the  north  fide  of  the 
velfel.  This  is  quite  unlike  what  we  obferve  in  the 
mutual  adions  of  magnets,  or  the  adion  of  magnets  on 
iron.  This  objedion  appears  to  have  given  Dr  Gilbert 
fome  concern  ;  and  he  mentions  many  experiments  which 
have  been  tried  on  purpofe  to  difeover  fome  magnetical 
tendency.  He  gets  rid  of  it  as  well  as  he  can,  by  fay¬ 
ing,  that  the  diredive  powtr  of  a  magnet  extends  much 
farther  than  its  attradive  power.  He  confirms  this  by 
feveral  experiments.  But  Dr  Gilbert  had  not  ftudied 
the  fimultaneoiis  adions  of  the  four  poles,  nor  explained, 
by  the  principles  of  compound  motion,  how  thefe  pro¬ 
duced  all  the  poffible  politions  of  the  needle.  Indeed, 
the  compofition  of  mechanical  forces  was  by  no  means 
familiar  with  philofophers  at  the  end  of  the  16th  cen¬ 
tury.  We  fee  it  now  very  dillindly.  The  polarity  of 
the  needle,  or  the  force  with  which  it  turns  itfelf  into 
the  magnetical  pofition,  depends  on  the  difference  be¬ 
tween  the  fums  of  the  adions  of  each  pole  of  the  mag¬ 
net  on  both  the  poles  of  the  needle  ;  whereas  its  ten¬ 
dency  towards  the  magnet  depends  on  the  difference 
of  the  differences  of  thofe  adions  (fee  n  J  22,  25.)  The 
firfl  may  thus  be  very  great  when  the  other  is  almoft 
infeniible.  We  fee,  that  coarfe  iron  filings  heap  about 
the  magnet  very  Taft,  and  that  very  fine  filings  approach 
it  very  flowly.  Now,  the  largeft  magnet  that  we  can 
employ,  when  compared  with  the  great  magnet  in  the 
earth,  is  but  as  a  particle  of  the  finelt  filings  that  can  be 
conceived.  This  furely  diminifhes  exceedingly,  if  it 
does  not  entirely  annihilate  the  objedion :  but  as  we 
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have  heard  it  urged  by  many  as  an  improbable  thing, 
that  along  magnet,  kept  afloat  for  many  months  (which 
has  been  done)  fliall  not  {hew  the  fmallcfi  tendency  to¬ 
wards  the  pole  of  the  terreftrial  magnet,  we  think  it  de- 
ferves  to  be  confidered  with  accuracy,  and  the  queftion 
decided  in  a  way  which  will  admit  of  no  doubt. 

Let  the  very  fmal!  magnet  C  (fig.  25.)  be  placed 
near  a  great  magnet  A,  and  then  near  a  fmaller  mag¬ 
net  B,  in  fuch  a  manner  that  its  polarity  to  both  fliall 
be  the  fame  ;  and  then  let  us  determine  the  proportion 
between  the  attractions  of  A  and  B  for  the  fmall  mag¬ 
net  C. 

This  will  evidently  depend  on  the  law  of  magnetic 
aCtion.  For  greater  fimplicity  of  inveftigation,  we  fliall 
content  ourfelves  with  fuppofing  the  aCtion  to  be  in- 
verfely  as  the  diflance. 

Let  AN,  =  AS,  =<i;  BN  -b;  Cn  =  c,  AC  -  d, 
BC  =  J  ;  and  let  the  abfolute  force  of  A  be  to  that  of 
B  at  the  fame  diflance  as  m  to  1 . 

The  magnetic  aCtion  being  fuppofed  proportional  to 

we  have, 

1.  Action  of  AN  on  C  j  = - m- - - 

d  —  a  —  c 


3- 
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AN  on  C«  =  — 
AS  on  C  s  = 

AS  on  C  n  =r 


-a  +  e 
m 


d  4-  a  - 

tn 


5.  The  whole  aCtion  = 


d  +  a  +  c 
8  m  acd 


d1 — a+c  1  X  d* — a — c 

6.  If  c  be  very  fmall  in  comparifon  with  a  or  b>  the 

8  m  a  c  d 

whole  action  of  A  is  very  nearly  =  . 

d 2  —  a 2 

7.  And  the  tendency  of  C  to  B  is,  in  like  manner, 
_  8  be* 

The  directive  powers  of  A  and  B  are  at  their  maxi¬ 
mum  date  when  C  is  placed  with  its  axis  at  right  an¬ 
gles  to  the  lines  AC  or  BC.  In  which  cafe  we  have, 

8.  The  directive  power  of  A  =  ^ 

_  4  b 

9.  the  diredlive  power  of  B  =  — - j>x. 

When  thefe  directive  powers  are  made  equal,  by  pla¬ 
cing  C  at  the  proper  dillances  from  A  and  B,  we 
have, 

10.  4  m  a  :  4  b,  or  m  a  :  b  =,  cP  —  d  :  ^  —  bx 
And  tn  a  S*  —  m  abx  =z  b  d2 —  b  d1 

m  a  S2  zz  b  ( d 1  —  a%)  m  a  b2* 


12-  -f  =  —  a2)  + 

V  tn  a 


Let  the  attractions  of  A  and  B  for  the  very  fmall 
magnet  C,  when  its  polarity  to  both  is  the  fame,  be 
exprefled  by  the  fymbols  *  and  0.  We  have 
n  %  m  a  cd  8  b  c  $ 

a:/i~  (d'—Jy  :  —  wh,ch>  by  n  I0*  13 


_  3  (<ft  —  a»)r d  .  8  (J*  — £«);/•_  d  r 

“  {dt—a'Y  ’  (s1 — b1)*  d 2 — a1  '  <?*—  b* 

zz  bd  :  tn  a  that  is, 

13.  Attrn  of  A  :  attrn  of  B  rr  b  d  :  m  a  /. 

As  an  example  of  this  comparifon,  let  us  fuppofe  the 
great  terrellrial  magnet  to  be  a  thoufand  times  larger 
and  flronger  than  the  magnet  whole  attraction  we  are 
comparing  with  that  of  terrellrial  magnetifm.  Let  us 
alfo  fuppofe  the  diflance  from  the  pole  of  the  great 
magnet  to  be  fmall,  fo  that  its  attraction  may  be  con- 
frderable.  Let  us  make  d  120 o,  a  being  =  1000, 
and  b  =  1.  Thefe  are  all  very  reafonablc  fuppofitions. 
Subflituting  thefe  values  in  the  formula,  we  have  attrn 
of  A  :  attr11  of  B  =r  1  :  1 000  very  nearly  ;  and  there¬ 
fore  when  the  needle,  when  placed  near  a  magnet,  vi¬ 
brates  by  its  polarity  as  fall  as  it  does  by  natural  mag¬ 
netifm,  its  tendency  toward  that  magnet  muft  be  alto¬ 
gether  infenfible  ;  for  the  difproportion  is  incomparably 
greater  than  that  of  1  to  1 000,  in  the  largeft  magnets 
with  which  we  can  make  experiments.  Obferve  alfo, 
that  we  have  taken  the  cafe  where  the  attractions  are 
the  ftrongeft,  viz.  when  the  magnet  C  is  placed  in  the 
axis  of  A  or  B.  In  the  oblique  pofitfons,  tangents  to 
the  magnetic  curves,  the  attractions  are  fmaller,  almoft 
in  any  ratio. 

We  took  the  inverfe  ratio  of  the  diftances  for  the 
law  of  aCtion,  only  becaufe  the  analyfis  was  very  Ample. 
It  is  very  evident,  that  the  difproportion  will  be  Hill 
more  remarkable  if  the  aCtion  be  inveifely  as  the  fquare 
of  the  diflance. 

The  objection  therefore  to  the  origin  of  the  polarity 
of  the  compafs  needle,  and  of  all  other  magnets,  name¬ 
ly,  the  aCtion  of  a  great  magnet  contained  in  the  earth, 
appears  plainly  to  be  of  no  force.  We  rather  think  that 
the  want  of  all  fenfible  attraction,  where  there  isabrifk 
polarity,  is  a  proof  of  the  juftnefs  of  the  conjeCture  ; 
for  if  the  compafs  needle  were  arranged  by  the  aCtion 
of  magnetic  rocks,  or  even  extenfive  ftrata,  near  the  fur- 
face  of  the  earth,  the  attractions  would  bear  a  greater 
proportion  to  the  polarities.  We  have  even  obferved 
this.  A  confiderable  mafs  of  magnetic  flratum  was 
found  to  derange  the  needle  of  a  furveyor’s  theodolite 
at  a  confiderable  diflance  all  around  (about  140  yards). 
The  writer  placed  the  needle  on  a  thin  lath,  which  juft 
floated  it  on  water  in  a  large  wooden  difti,  and  fet  it 
in  a  place  where  it  was  drawn  about  15  degrees  from 
the  magnetic  meridian.  It  was  left  in  that  fituation  a 
whole  night,  well  defended  from  the  wind  by  a  board 
laid  on  the  difh.  Next  morning  it  was  found  applied 
to  that  fide  of  the  difh  which  was  neareft  to  the  di¬ 
ll  urbing  rocks.  It  had  moved  about  fix  inches.  This 
was  repeated  three  times,  and  each  time  it  moved  in  the 
fame  direction  (nearly),  which  differed  confiderably 
from  the  direction  of  the  needle  itfelf. 

It  is  now  plain  that  we  may,  with  confidence,  aflume 
"Dr  Gilbert’s  theory  of  terreflrial  magnetifm  as  fuffi- 
ciently  eftablifhed.  And,  flnee  we  mnft  certainly  call 
that  the  north  pole  of  the  great  magnet  which  is  ifitua- 
ted  in  the  northern  parts  of  the  earth,  and  fince  thofe 
poles  of  magnets  which  attraft  each  other  have  oppo- 
flte  polarities,  we  muft  fay,  that  what  we  call  the  north 
pole  of  a  mariner’s  needle,  or  of  any  other  magnet,  has 
the  fouthern  polarity. 

We  may  now  venture  to  go  farther  with  Dr  Gilbert, 

and 
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70  and  to  fay  that  all  the  magnetifm  which  wc  obferve, 
TU  great  w^et^ier  in  nature  or  art,  is  either  the  immediate  or  the 

lthegfouriSe  remote  of  the  a6Hon  lhe  Sre'?t  ™&net*  As 

of  all  natu-  foft  bars  foon  acquire-  a  tranheut  magnetifm  ;  as  hard 
ral  ma^ne-  bars,  after  long  expofure,  acquire  a  lenfible  and  perma- 
tifn.  nent  magnetifm — we  mull  infer,  that  ores  of  iron,  which 
are  in  a  Ihte  fit  for  impregnation,  in  nil  acquire  a  fen- 
fible  and  permanent  magnetifm,  by  continuing,  for  a  fe- 
j*ies  of  ages,  iu  the  bowels  of  the  earth.  And  thus  the 
magnetifm  of  loadflones,  which,  till  l lie  diicovery  of 
the  natural  magnetifm  acquired  by  poiition,  were  the 
fources  of  all  our  magnetical  phenomena,  is  now  proved 
to  be  a  neceflary  confequencc  c>f  the  exigence  and  a- 
geney  of  a  great  magnet  contained  in  the  bowels  of  the 
earth.  ^ 

I  cadftones  It  feems  to  refult  from  tll,s  tllC0t7>  that>  'm  tl,elc 
in  ihe  mine  northern  parts  of  the  world,  that  part  of  every  natural 
may  have  loadflone  that  is  at  the  extremity  of  the  line  drawn 
their  poles  throUgh  the  ftonc  in  the  magnetic  diredion  fhould  be 

frion7  P°"  its  Pole  5  and  that  tlie  Ioadrtolie’  whcn  ProPcrl7  P0ik>d’ 

°  *  'fhould  of  itfelf  a  flume  the  very  pofition  which  it  had  in 
the  mine.  Dr  Gilbert  complains  of  the  inattention  of 
miners  (rude  hominum  genus ,  hero  potlus  qttam  phyjtaz 
confident es )  to  this  important  circumftance.  Once,  how¬ 
ever,  he  had  the  good  fortune  to  be  advertifedof  a  great 
magnetic  mafs  lying  in  its  matrix.  He  repaired  quick¬ 
ly  to  the  mine,  examined  it,  and  marked  its  points 
which  were  in  the  extremities  of  the  magnetic  line. 
When  it  was  detached  from  its  matrix,  he  had  the  plea- 
fure  of  finding  its  poles  in  the  very  places  he  expe&ed. 
The  loadflone  was  of  confiderable  fize,  weighing  about 
23  pounds. — Mr  Wilcke  gives  in  the  Swedifh  Com¬ 
mentaries  feveral  inftanecs  ot  the  fame  kind. 

But  fhould  this  always  be  the  cafe  ?  By  no  means. 
There  are  many  circumftarces  which  may  give  the  mag¬ 
netifm  of  a  loadflone  a  very  different  diredion.  We 
have  fonnd,  that  fimple  juxtapofition  to  a  magnet  will 
fometimes  give  a  fuccefiion  of  poles  to  a  long  bar  of 
liard  fteel.  The  fame  thing  may  happen  to  an  extenfive 
vein  of  magnetifable  matter.  The  loadflone  taken  out 
jof  this  vein  may  have  been  placed  like  that  of  a  foft  bar 
placed  in  the  magnetic  line,  if  lying  in  one  part  of  the 
vein  ;  if  taken  from  another  part  of  it,  its  polarity  may 
be  the  very  reverfe  ;  and  in  another  part  it  may  have 
no  magnetifm,  although  completely  fitted  for  acquiring 
it.  It  may  lnve  its  poles  placed  in  a  direction  different 
from  all  thefe,  in  corfequer.ee  of  the  vicinity  of  a  great¬ 
er  loadflone.  As  loadiloncs  po  fie  fled  of  vigorous  mag¬ 
netifm  arc  always  found  only  in  frnall  pieces,  and  in  pieces 
of  various  fizes  and  force,  we  mult  exped  every  pofi- 
tion  of  their  poles.  The  only  thing  that  we  can  tx- 
•ped  by  theory  is,  that  adjoining  loadflones  will  have 
their  friendly,  poles  turned  toward  each  other,  and  a 
general  prevalence  of  or  tendency  to  a  polarity  fvmme- 
trical  with  that‘bf  the  earth.  The  reader  will  find 
home  more 'observations  to  this  purpofe  in  the  article 
Variation,  EncycL  p.  62 3.  as  alio- in  Gilbert’s treatife, 
P>.  III.  C.  2.  p.  I  2  1; 

Nor  fhould  all  llrata  or  mafifes  of  iron  ore  be  magne- 
tical.  We  know  that  none  art  fufceptible  of  induced 
magnetifm,  but  fuch  as  are,  to  a  certain  degree,  in  the 
metallic  flate.  Such  ores  arc  not  abundant.  Nay, 
even  all  of  fuch  flrata  do  not  neceflarily. acquire  itiagne* 
tifm  by  the  adion  of  the  great  magnet.  If  tbit  ir  prin¬ 
cipal  dimenfions  lie  nearly  perpendicular  to  the  magne- 
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tic  diredion,  they  will  not  acquire  any  fenfible  quanta 
ty.  A  ftratum  in  this  country*,  riling  about  17  degrees 
to  the  N.  N.  W.  will  fearcely  acquire  magnetifm.  It 
may  alfo  happen,  that  the  influence  of  the  great  mag¬ 
net*  is  counteradled  by  that  of  forne  _exten(ive  flratum 
iirjccefiible  to  man,  by  reafon  of  its  great  depth. 

Thus  we  fee,  that  all  the  appearances  of  the  original  Pr0^*lfi 
magnet if.n  of  loadflones  arc  pcrfedly  confiilent  with  caufe  of 
the  notion  that  they  are  effeds  of  one  general  cofmical  their  preai 
caufe,  the  adion  of  the  great  magnet  contained  in  thenatUralf 


earth,  and  that  there  is  no  occafion  to  fuppofe  this  great 
magnet  to  differ,  in  its  conftitution  or  manner  of  adion, 
from  the  fmall  mafies  of  fimilar  matter  called  loadflone. 
The  only  difficulty  that  prefents  itfelf  is  the  great  fupe- 
rioi  ity  of  magnetic  force  obfervable  in  fome  loadflone9 
over  other  mafies  of  ores  circumjacent,  which  are  not 
-di fling uilhable  by  us  by  any  other  circumftance.  We 
acknowledge  ourfelves  unable  to  folve  this  difficulty ; 
for  the  magnetifm  of  fuch  pieces  is  fometimes  incom¬ 
parably  flrorger  than  what  a  bar  of  iron  acquires  by  po¬ 
iition  ;  yet  this  bar  is  much  more  fufeeptibie  than  the 
ores  winch  are  fit  for  becoming  loadflones.  Perhaps 
there  is  fome  chemical  change  which  obtains  gradually 
in  certain  mafies,  which  aids  the  impregnation,  in  the 
fame  way  that  we  know  that  being  red  hot  deflroys  all 
magnetifm,  whether  in  a  metal  bar  or  in  an  ore.  This 
feems  to  be  confirmed  by  what  we  fee  in  fome  old  iron 
flanchions,  which  acquire  the  ftrorgeft  magnetifm  in 
thofe  parts  of  their  f  itfhnce  which  are  combining 
themfelvcs  with  ingredients  floating  in  the  atmofphere. 
That  part  which  is  caied  tn  the  Hone,  and  exfoliates 
and  fplits  with  lull,  being  converted  into  fomething 
like  wh?.t  is  called  finery  cinder,  becomes  highly  and 
-permanently  magnetic.  Such  peculiarities  as  thefe,  ope¬ 
rating  for  ages,  may  allow  a  degree  of  magnetical  im¬ 
pregnation  (in  whatever  this  may  confift)  to  take  place, 
to  \n  hi ch  we  can  fee  no  r:  Ambiance  in  cu  *  experiments. 
It  would  be  worth  while  to  place  iron  wires  in  a  tube 
in  the  magnetic  diredion,  which  could  be  kept  of  a 
proper  red  heat,  while  it  is  converted  into  athiops  by 
Hearn.  It  is  not  unlikely  that  it  would  acquire  a  fen¬ 
fible  and  permanent  magnetifm  in  this  way.  It  may 
that  the  little  atoms,  as  they  arrange  themfelves  in 
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a  fort  of  cryftalline  or  fymmetricai  form,  may  alfo  ar 


range  fo  as  to  favour  magnetifm. 


tried  in 
might  be 


Were  this 

the" vicinity  of  a  ftrong  magnet,  the  effed 
more  remarkable  and  precife.  Perhaps,  too,  while  iron 
is  precipitated  in  a  metallic  form  from  its  folutions  by 
another  metal,  fomething  of  the  fame  kind  may  happen. 

We  know,  that  proper  ores  of  iron,  expofed  to  cemen¬ 
tation  in  a  low  red  heat,  in  the  magnetic  diredion,  be¬ 
comes  magnetic.  73 

Notice  has  been  taken  in  the  EncycL  art.  Varia-  Natural 
tion,  of  the  attempts  of  ingenious  men  to  explain  thecaufcsof 
change  which  is  obferved  in  all  parts  of  the  globe,  on^hceaJ 
the  diredion  of  the  mariner’s  needle,  the  gradual  change  netjc  ^ 


.  ,l  change  netic 

of  the  variation.  The  -hypothelis  of  Dr  Halley,  thattion 
the  globe  which  we  inhabit  is  hollow,  and  inclofes  a 
magnetic  nucleus,  moving  round  another  axis,  is  not 


*  O  . 

inconfillent  with  any  natural  law,  if  he  did  not  fuppofe 
the  interval  filled  up  with  fome  fluid.  lhe  adion  of 


^  - - 

the  nucleus  and  {hell  on  the  intervening  fluid  would 
gradually  bring  the  two  to  one  common  motion  of  ro¬ 
tation,  as  may  be  inferred  from  the  reafor.ings  employ¬ 
ed  by  Newton  in  bis  remarks  on  the  Caitefian cortices. 
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Leaving  out  this  ctrcumftance,  there  is  only  another 
caufe  xvhijh  can  and  mu  ft  nffc&»  the  rotation  of 

both  ;  namely,  the  mutual  adion  of  the  mngnttic  nu¬ 
clei!?,  and  the  maffcs  of  magnetic  matter  in  the  (hell. 
If  the  axis  of  rotation  of  this  nucleus  be  different  from 
the  line  joining  its  magnetic  poles,  theft*  poles  will  have 
amotion  relative  to  the  fhell ;  and  this  motion  may  ea- 
fdy  be  conceived  iuch  as  will  produce  the  changes  of 
magnetic  direction  which  we  obferve.  It  may  even 
produce  a  motion  of  the  northern  magnetic  pole  in  one 
dirt  dlion,  and  of  the  font  hern  pole  in  the  oppofite  di¬ 
rection,  and  tins  with  the  appearance  of  different  periods 
of  rotation,  as  fuppofed  by  Mr  Churchman.  We  may 
here  obferve,  by  the  way,  that  the  change  of  magnetic 
direction  in  this  country  is  not  nearly  lo  great  as  is 
commonly  imagined.  1  he  honzontal  needle  has  fhift- 
ed  its  pofition  about  350  at  London  firce  15 85  ;  but 
the  point  of  the  dippirg  needle  has  not  changed  »o°. 
We  may  alfo  obferve,  that  when  the  pole  of  the  central 
magnet  changes  its  place,  the  magnetifm  of  an  exten- 
five  ftratum,  influenced  by  it,  may  fo  alter  its  difpoli- 
tion,  as  to  change  the  pofition  of  the  compTs  needle  in 
the  oppofite  direction  to  that  of  the  change  which  the 
central  magnet  alone  would  induce  on  it. 

But  as  motions  have  not  yet  been  afligned  to  this  nu¬ 
cleus,  which  quadrate  with  the  obferved  portions  of  the 
needle,  and  as  the  very  exiftence  of  it  is  hypothetical, 
it  may  not  be  amifs  to  examine,  whether  fuch  a  change 
of  variation  may  not  be  explained  by  what  we  know  of 
the  laws  of  inagnetifm,  and  of  the  internal  conftitution 
of  this  earth? 

1.  It  is  pretty  certain,  that  the  veins  in  which  load- 
ftones  are  found  are  not  parts  of  the  great  magnet.  This 
appeals  from  their  haviug  two  poles  while  in  the  mine, 
and  alfo  from  the  very  fmall  depth  to  which  man  has 
been  able  to  penetrate.  When  we  compare  the  pofi cions 
of  the  dipping  needle  with  thofe  of  z  fmall  needle  near 
a  magnet,  we  mull  ii.fer,  that  the  poles  are  very  far  be¬ 
low  the  fm  face. 

Yet  we  know,  that  iliere  are  magnetifible  ft  rata  of  very 
great  extent  occupying  a  very  ccrjfiderable  portion  of 
the  external  covering.  'Though  their  bulk  and  abfolute 
power  may  be  fmall,  when  compared  with  thofe  of  the 
great  magnet,  yet  their  greater  vicinity  to  the  needles 
on  which  obfervations  aie  made,  may  give  them  a  very 
fenfible  influence.  In  this  way  may  a  great  deal  of  the 
obferved  irregularities  of  the  politions  of  the  needle  be 
accounted  for.  In  the  Lagoon  at  Teneriffe,  FtutUce 
obferved  the  variation  1 3 c  30'  weft  in  1724,  while  at 
the  head  of  the  iflaud  it  was  only  5  .  The  dip  at  the 
Lagoon  was  6 3Q  3V,  greatly  furpaffmg  what  was  ob- 
feived  in  the  neighbourhood.  Muller  found,  in  the 
mountains  of  Bohemia,  great  and  defultory  differences 
oi  declination,  amounting  iometimes  to  50’  .  At  Man¬ 
tua,  the  variation  in  1  7 5 ts  was  120  ;  while  at  Bononia 
and  Brixia  it  was  nearly  18  '.  Great  irregularities  were 
obferved  by  Goete  in  the  Gnlph  of  Finland,  efpccially 
near  the  ifland  of  Sudan,  among  fome  rocks  :  on  one  of 
tliefe,  the  needle  (hewed  no  polarity.  Captain  Cook 
and  Captain  Phipps  obferved  differences  of  ic°,  extend¬ 
ing  to  a  confiderable  diflance,  on  the  wed  coafts  cf 
North  America.  In  the  neighbourhood  of  the  ifland 
Elba  in  the  Mediterranean,  the  pofition  of  the  needle  is 
greatly  affected  by  the  iron  ftrata,  in  which  that  ifland 
fo  much  abounds.  In  this  country,  there  are  alfo  ob* 
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Lrvtd  fmall  deviation?,  which  extend  over  confiderable 
tradls  of  country,  indicating  a  great  extent  of  ftrata 
that  are  weakly  magnetic.  Siuce  f licit  ftrata  receive 
their  magr.etlftn  by  induction,  in  a  manner  fimilar  to  a 
bar  of  bard  Heel,  and  fince  we  know  that  this  receives 
it  gradually,  it  may  very  probably  happen,  that  a  long* 
feries  of  years  may  elapfe  before  the  inagnetifm  attains 
its  ultimate  difpofitiou. 

Here,  then,  is  a  neccffary  change  of  the  magnetic  di¬ 
rection  ;  and  although  it  may  be  very  different  in  diffe¬ 
rent  places,  according  to  the  difpofition  and  the  power 
of  thofe  ftrata,  there  mull  be  a  general  vergency  of  it 
one  way. 

2.  It  is  well  known  that  all  metals,  and  particularly 
iron,  aie  in  a  progrefs  of  continual  production  and  de¬ 
metallization.  The  veins  of  metals,  and  more  particu¬ 
larly  thofe  of  iron,  are  evidently  of  pofterior  date  to 
that  of  the  rocks  in  which  they  are  lodged.  Chemiftry 
teaches  11s,  by  the  very  nature  of  the  fubftances  w  hich 
compofe  them,  that  they  are  in  a  flate  of  continual 
change.  This  is  another  caufe  of  change  in  the  magne¬ 
tic  dire&ion.  Nay,  we  know  that  feme  of  them  have 
fuddenly  changed  their  fituation  by  earthquakes  and* 
volcanoes.  Some  of  the  dreams  of  lava  from  Vcfuvius 
and  ./Etna  abound  in  iion.  This  has  greatly  changed 
its  fituation  ;  and  if  the  ftrata  from  which  it  proceeded 
were  magnetic?!,  the  needle  in  its  neighbourhood  mud 
be  affe&ed.  Nay,  fubterranean  heat  alone  will  dTeCt  a 
change,  by  changing  the  magnetifm  of  the  ftrata.  Mr 
Lievog,  royal  aftronomer  at  Beffeftedt  in  Iceland,  writes, 
that  the  g^eat  eruption  from  Hecla  in  1783,  changed 
the  direction  of  the  needle  nine  degrees  in  the  immedi¬ 
ate  neighbourhood.  This  change  wa*  produced  at  a 
mile’s  dill  ante  from  the  frozen  lava  ;  and  it  diminifhed 
to  two  degrees  at  the  diilance  of  2 1  miles.  He  could 
not  approach  any  nearer,  on  account  of  the  heat  ft  ill  re¬ 
maining  in  the  lava,  alter  an  interval  of  14  months. 

All  thefe  caufes  of  change  in  the  direction  of  the 
mariner’s  needle  mid  Le  partial  and  irregular.  But' 
there  is  another  caufe,  which  is  cofmical  and  univeifal. 
Dr  Halley’s  fuppofmon  of  four  poles,  or,  at  leall,  the 
iuppofjtion  of  irregular  and  ditfuftd  poles,  feems  the 
only  thing  that  will  agree  wiih  the  obfervations  of  de¬ 
clination.  Wc  know  that  all  magnetifm  of  this  kind 
(that  is,  difpofid  in  this  manner)  has  a  natural  tendency  T 
to  change.  '1  he  two  northern  poles  may  have  the  fame 
or  oppoiite  polarities.  If  they  arc  the  fame,  their  ac¬ 
tion  on  each  other  tends  to  dimini  h  the  geneial  magne¬ 
tifm,  and  to  caufe  the  centre  of  effort  to  approach  the 
centre  of  the  magnet.  If  they  have  oppoiite  polarities, 
the  ccntrary  effect  will  be  produced.  The  general  mag- 
netifm  of  each  will  increafe,  and  the  pole  (or  its  centre 
of  effort)  will  approach  to  the  fur  face.  In  either  of 
thefe  cafes,  the  compound  magnetifm  of  the  whole  may 
change  exceedingly,  by  a  change  by  no  means  confidcr- 
able  in  the  magnetifm  of  each  pair  of  poles.  It  is  diffi¬ 
cult  to  fubjedt  this  to  calculation  ;  but  the  reader  may 
have  very  convincing  proof  of  it,  by  taking  a  ftroi:g 
and  a  weaker  magnet  of  the  fame  length,  and  one  of 
than,  at  leaft,  of  lied  not  harder  than  fpring  temper. 
Lay  them  acrofs  each  other  like  an  acute  letter  X  ; 
and  then  place  a  compafs  needle,  io  th?t  its  plane  of  ro¬ 
tation  may  be  perpendicular  to  the  plane  of  the  X. 
Note  exadily  the  pofition  in  which  the  needle  fettles* 
In  a  few  minutes  after,  it  will  be  found  to  change  cot:* 

kite  1  ably*. 
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fiderably,  although  no  remarkable  change  has  yet  hap¬ 
pened  to  the  magnets  themfelves. 


74 

Specula¬ 
tions  about*, 
the  origin 
of  niagne- 
tifni.  Hy- 
pothefts  of 
-/Epinus. 


We  flatter  ourfelves,  that  our  readers  will  grant  that 
the  preceding  pages  contain  what  may  juftly  be  called 
a  theory  of  magnetifm,  in  as  much  as  we  ha- e  been  able 
to  include  every  phenomenon  in  one  general  fade,  the 
induction  of  magnetifm  ;  and  have  given  fuch  a  de- 
feription  of  that  fad  and  its  modifications,  that  we  can 
accurately  predid  vvliat  will  be  the  appearances  of  mag¬ 
nets  and  iron  put  into  any  defired  fltuation  with  refped 
to  each  other.  If  our  notions  of  philofophical  difqui- 
fition  (delivered  in  art.  Philosophy,  EncycL  Brit.)be 
juft,  we  have  explained  the  fubordinate  phenomena,  or 
have  given  a  theory  of  magnetifm. 

But  it  is  not  eafy  to  fatisfy  human  curiofitv.  Men 
have  even  inveftigated,  or  fought  for  caufes  of  the  per- 
feverauce  of  matter  in  its  prefent  condition.  Wc  have 
not  been  contented  with  Newton’s  theory  of  the  celef- 
tial  motions,  and  have  fought  for  the  caufe  of  that  mu¬ 
tual  tendency  which  he  called  gravitation,  and  of  which 
all  the  motions  are  particular  irrftances. 

Philofophers  have  been  no  lef3  inquifitive  after  what 
may  be  the  caufe  of  that  mutual  attraction  of  the  difli- 
milar  poles,  and  the  repulfion  of  the  fimilar  poles,  and 
that  faculty  of  mutual  impregnation,  or  excitement, 
which  fo  remarkably  diftinguifh  iron,  in  its  various  dates, 
from  all  other  fubftances.  The  adion  of  bodies  on  each 
other  at  a  diftance,  has  appeared  to  them  an  abfurdity, 
and  all  have  had  recourfe  to  fome  material  intermedium. 
The  phenomenon  of  the  arrangement  of  iron  filings  is 
extremely  curious,  and  naturally  engages  the  attention. 
It  is  hardly  poflible  to  look  at  it  without  the  thought 
arifing  in  the  mind  of  a  ftream  ifliiing  from  one  pole  of  the 
magnet,  moving  round  it,  entering  by  the  other  pole,  and 
again  ifluing  from  the  former  outlet.  Accotdingly,  this 
notion  lias  been  entertained  from  the  earlieft  times,  and 
different  fpeculatifts  have  had  different  ways  of  conccving 
how  this  ftream  operated  the  effeds  which  we  obferve. 

The  fimpleft  and  molt  obvious  was  juft  to  make  it 
ad  like  any  other  ftream  of  fluid  matter,  by  impulfion. 
Impuhioii  is  the  thing  aimed  at  by  all  the  fpeculatifts. 
They  have  a  notion,  that  we  conceive  this  way  of  com¬ 
municating  motion  with  intuitive  clearnefs,  and  that  a 
thing  is  fully  explained  when  it  can  be  {hewn  that  it  is 
a  cafe  of  impulfion.  We  have  confidered  the  authority 
of  tliefe  explanations  in  the  article  Impulsion  of  this 
Supplement ,  and  need  not  repeat  our  reafons  for  refufmg 
it  any  pre-eminence.  But  even  when  we  have  fliewn 
the  phenomena  to  be  cafes  of  impulfion  by  fuch  a  ftream, 
the  greateft  difficulty^  the  moft  curious  and  the  mod 
embarrafiing,  is  to  afeertain  the  fources  of  this  impulfive 
motion  of  the  fluid — How,  and  from  what  caufe  does  it 
begin  ?  What  forces  bend  it  in  curves  round  the  magnet  ? 
Thofe  philofophers,  whofe  principle  obliges  them  to  ex¬ 
plain  gravitation  alfo  by  impulfe,  mult  have  another 
ftream  to  impel  this  into  its  curves.  Ading  by  impul¬ 
sion,  this  magnetic  ftream  mull  lofe  a  quantity  of  mo 
tion  equal  to  what  it  communicates.  What  is  to  re- 
ftore  this  ?  What  direds  it  in  a  particular  courfe  thro’ 
the  magnet  ?  And  what  is  it  that  can  totally  alter  that 
courfc — in  a  moment — in  all  the  phenomena  of  induced 
magnetifm  ?  How  does  it  impel  ?  Lucretius,  either 
of  himfelf,  or  fpeaking  after  the  Greek  philofophers, 
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makes  it  impel,  not  the  iron,  but  the  furraunding  air, 
{weeping  it  out  of  the  way  ;  and  thus  giving  occafion 
for  the  furro unding  air  to  rufti  arourjd  the  magnet,  and 
to  huiry  the  bits  of  iron  toward  it.  There  is,  perhaps, 
more  ingenious  refinement  in  this  thought  than  in  any 
of  the  impulfive  theories  adopted  fmee  his  day  by  Des 
Cartes,  Euler,  and  other  great  philofophers  :  But  it  i3 
fagacioufly  remarked  by  D.  Gregory,  in  his  MS.  notes 
on  Newton,  that  this  theory  of  Lucretius  falls  to  the 
ground  ;  bccaufe  the  experiments  fucceed  juft  as  well 
under  water  as  in  the  air.  As  to  the  explanations,  or 
deferiptions,  of  the  canals  and  their  dock  gates,  open¬ 
ing  in  one  diredion,  and  fhuttingin  the  other,  conftruc- 
tions  that  are  changed  in  an  inilant  in  a  bar  of  iron,  by 
changing  the  pofition  of  the  magnet,  we  only  wonder 
that  men,  who  have  a  reputation  to  lofe,  fhould  ever 
hazard  fuch  crude  and  unmechanical  dreams  before  the 
public  eye.  The  mind  of  man  cannot  conceive  the  pof- 
fibility  of  their  formation  ;  and  if  they  are  really  form¬ 
ed,  the  effects  fhould  be  the  very  oppofite  of  thofe  that 
are  obferved  :  the  ftream  fhould  move  thofe  bodies  leaft 
which  afford  ready  channels  for  its  paffage.  If  a  rag 
of  iron  filings  be  arranged  by  the  impulfion  of  fuch  a 
ftream,  it  fhould  be  carried  along  by  it ;  and  if  it  is-ftrc- 
pelled  toward  one  end  of  the  m3gnet,  it  fhould  be  im¬ 
pelled  from  the  other  end.  Since  we  now  know,  that 
each  particle  of  filings  is  a  momentary  magnet,  we  mull 
allow  a  fimilar  ftream  whirling  round  each.  Is  that  an 
explanation  which  exceeds  all  power  of  conception  ? 

But  has  it  ever  been  fhewn,  that  there  is  any  impuK 
fion  at  all  in  thefe  phenomena  ?  Where  is  the  impelling 
fubftance  ?  The  only  argument  ever  offered  for  its  ex- 
iftcnce  is,  that  we  are  refolved  that  the  phenomena  of 
magnetifm  {hall  be  produced  by  impulfion,  and  the  ar¬ 
rangement  of  iron  filings  looks  fomewhat  like  a  ftream. 
But  enough  of  ;his.  We  trult  that  we  have  fhewn  the 
way  in  which  this  arrangement  obtains  in  the  cleared 
manner.  Every  particle  becomes  magnetic  by  induc¬ 
tion.  This  is  a  fact,  which  fets  all  reafoning  at  defi¬ 
ance.  The  polarity  of  each  rag  is  fo  difpoied,  that 
their  adjoining  ends  turn  to  each  other.  1  his  is  ano¬ 
ther  uncontrovertible  fact.  And  thefe  two  facts  explain 
the  whole.  The  arrangement  of  iron  filings,  therefore,  is 
a  fecondary  fact*  depending  on  principles  more  general ; 
and  therefore  cannot,  confidently  with  juft  logic,  be  af- 
fumed  as  the  foundation  of  a  theory. 

Had  magnetifm  exhibited  no  phenomena  befides  the 
attraction  and  repulfion  of  magnets,  it  is  likely  that  we 
fhould  not  have  proceeded  very  far  in  our  theories,  and 
would  have  contented  ourfelves  with  reducing  thefe 
phenomena  to  their  moft  general  laws.  But  the  com¬ 
munication  of  magnetifm  feems  a  great  myftery.  The 
fimple  approach  of  a  magnet  communicates  thefe  powers 
to  a  piece  of  iron  ;  and  this  without  any  diminution  of 
its  own  powers.  On  the  contrary,  beginning  with  mag¬ 
nets  which  have  hardly  any  ftnfible  power,  we  can,  by 
a  proper  alternation  of  the  manipulations,  communicate 
the  ftrongeft  magnetifm  to  as  many  hard  fteel  bais  as 
we  pkafe  ;  and  the  original  magnets  fhall  be  brought 
to  their  higheft  degree  of  magnetifm.  We  have  no 
notion  of  powers  or  faculties,  but  as  qualities  of  fome 
fubftances  in  which  they  are  inherent.  Yet  here  is  no 
appearance  of  fomething  abitracted  from  one  body,  and 
communicated  to,  or  fliared  with  another.  The  pro- 
cefs  is  like  kindling  a  great  fire  by  a  fimple  fpark ;  here 
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]s  no  communication,  but  only  oecafion  given  to  the  ex¬ 
ertion  of  powers  inherent  in  the  combultible  matter.  It 
apoears  probable,  that  the  cafe  is  the  fame  in  magnc- 
tifm ;  and  that  all  tint  is  performed  in  making  a  magnet 
is  the  excitement  of  powers  already  in  the  fteel,  or  the  gi¬ 
ving  oc cation  for  their  exertion  ;  as  burning  the  thread 
which  ties  together  the  two  ends  of  a  bow,  allows  it  to 
unbend.  This  notion  did  not  efcape  the  fagacity  of 
Dr  Gilbert  ;  and  he  is  at  much  pains  to  fhew,  that  the 
coitio  magnetic  a  is  a  quality  inherent  in  all  magneticai 
bodies,  and  only  requires  the  proper  circum (lance  for  its 
exertion.  He  is  not  very  fortunate  in  his  attempts  to 
explain  bo<w  it  is  developed  by  the  vicinity  of  a  mag¬ 
net,  and  how  this  facility,  or  aCtual  exertion  of  this 
power,  becomes  permanent  in  ore  body,  while  in  an¬ 
other  it  requires  the  conftant  prefence  of  the  magnet. 
Marti  al  L  ,s  t0  A'lpinus,  of  the  Imperial  Academy  of  St 
hypothefis  Petei  (burgh,  that  we  are  indebted  for  the  firft  really 
sLEpinus.  philofophical  attempt  to  explain  all  thefe  my ft cries. 

We  mentioned,  in  the  article  Elkctricity,  Suppl.  the 
circumflanee  which  fuggefted  thejiril  hint  of  this  the¬ 
ory  to  iFpinu3,  tiz.  the  rcfemblaricc  between  the  at¬ 
tractions  and  repnlfions  of  the  tourmaline  and  of  a  mag¬ 
net.  A  material  caufe  of  the  ekCtric  phenomena  had 
long  been  thought  familiar  to  the  philofophers.  They  had 
attributed  them  to  a  fluid  which  they  called  an  cleCtric 
fluid,  and  which  they  conceived  to  be  flnred  among  bo¬ 
dies  in  different  proportions,  and  to  be  transferable  from 
one  to  another.  Dr  Franklin’s  theory  of  the  Leyden 
phial,  which  led  him  to  think  that  the  faculty  of  pro¬ 
ducing  the  ekCtrieal  phenomena  depended  on  the  defi¬ 
ciency  as  well  as  the  redundancy  of  this  fluid,  combi¬ 
ned  with  the  phenomena  of  induced  eleCtrieity,  fuggeft¬ 
ed  to  il'.pinus  a  very  peifpicnous  method  of  Hating  the 
analogy  of  the  tourmaline  and  the  magnet ;  which  he 
publifted  in  1758  in  a  paper  read  to  the  academy. 

Reflecting  more  deeply  on  thefe  things,  Mr  iEpinus 
came  bv  degrees  to  peiceivc  the  perfect  fimilarity  be¬ 
tween  all  the  phenomena  of  electricity  by  p ofltion  3nd 
thofe  of  rnagnetifm ;  and  this  led  him  to  account  for 
them  in  the  fame  manner.  As  the  phenomena  of  the 
Leyden  phial,  explained  in  Franklin’s  manner,  fhews 
that  a  body  may  appear  electrical  all  over,  by  having  lefs 
than  its  natural  quantity  of  the  electric  fluid,  as  well  as 
by  having  more,  it  feemed  to  follow,  that  it  may  alfo 
be  fo  in  refpedt  to  different  parts  of  the  fame  body  ; 
and  therefore  a  body  may  become  electrified  in  oppo- 
fite  ways  ?t  its  two  extremities,  merely  by  abftraCting 
the  fluid  from  one  end,  and  condenfing  it  in  the  other; 
and  thus  may  be  explained  the  phenomena  of  induced 
eleCtricity,  where  nothing  appears  to  have  been  commu¬ 
nicated  from  one  body  to  the  other.  If  this  be  the  cafe, 
the  two  ends  of  a  body  rendered  cleCtric  by  induction 
fhould  exhibit  the  fame  dillinCtions  of  phenomena  that 
are  exhibited  by  bodies  wholly  redundant  and  wholly 
deficiect.  The  redundant  ends  fhould  repel  each  other ; 
fo  fhould  the  deficient  ends  ;  and  a  redundant  part 
fhould  attraCt  a  deficient.  All  thefe  refults  of  the  con¬ 
jecture  tally  exaCtly  with  obfervation,  and  give  a  high 
degree  of  probability  to  the  conjeCture.  The  fimilarity 
of  thefe  phenomena  to  the  attractions  of  the  difiimilar 
poles  of  a  magnet,  and  the  repulfiors  of  the  fimilar  poles, 
is  fo  ftriking,  that  the  fame  mode  of  explanation  forces 
itfelf  on  the  mind,  and  led  Mr  iEpinus  to  think,  that 
the  faculty  of  producing  the  magneticai  phenomena  be- 
-  Suppl.  Vol.  II.  Part  I. 
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longed  to  a  magneticai  fluid,  refiding  iri  all  bodies  fufeep* 
tible  of  magnet ifm  ;  and  that  the  exertion  of  this  faenh 
ty  require  nothing  but  the  abitraCtion  of  the  fluid  from 
one  end  of  the  magnetic  bar,  and  its  condition  in  the 
other.  And  this  conjecture  was  confirmed  by  obfer- 
ving,  that  in  the  induction  of  magnetifm  on  a  piece  of 
iron,  the  power  of  the  magnet  is  not  diminifhed. 

Ail  thefe  circumftances  led  Mr  iEpinus  to  frame  the 
following  hypothefis  : 

1 .  There  exifls  a  fubftar.ee  in  all  magnetic  bodies, 
which  may  be  called  the  magnetic  fluid  ;  the  particles 
of  which  repel  each  other  with  a  force  dccreafing  as  the 
diftance  increafes. 

2.  The  particles  of  magnetic  fluid  attraCt,  and  arc 
attracted  by  the  particles  of  iron,  with  a  force  that  va¬ 
ries  according  to  the  fame  law. 

3.  The  particles  of  iron  repel  each  other  according  to 
the  fume  law. 

4.  The  magnetic  fluid  moves,  without  any  confide- 
rable  obftruCtion,  through  the  pores  of  iron  and  foft 
fteel  ;  but  is  more  and  more  obftruCted  in  its  motion  as 
the  fteel  is  tempered  harder;  and  in  hard  tempered  fteel, 
and  in  the  ores  of  iron,  it  is  moved  with  the  greateft 
difficulty. 

In  confequence  of  this  fnppofed  attraction  for  iron, 
the  fluid  may  be  contained  in  it  in  a  certain  determinate 
quantity.  This  quantity  will  be  fuch,  that  the  accumula¬ 
ted  attraction  of  a  particle  for  all  the  iron  balances,  or  is 
equal  to,  the  repnlfiou  of  all  the  fluid  which  the  iron  con¬ 
tains.  The  quantity  of  fluidcompetent  to  a  particle  of  iron 
is  fnppofed  to  be  fnch,  that  the  repulfion  exeited  between 
it  and  the  fluid  competent  to  another  particle  of  iron  is 
alfo  equal  to  its  attraction  for  that  particle  of  iron:  And 
therefore  the  attraction  between  the  fluid  in  an  iron  bar 
A  for  the  iron  of  another  bar  B,  is  juft  equal  to  its  re¬ 
pulfion  for  the  fluid  in  B  ;  it  is  alfo  equal  to  the  rcpul- 
iion  of  the  iron  in  A  for  the  iron  in  B.  This  quantity 
of  fluid  refiding  in  the  iron  may  be  called  its  natural 

QUANTITY. 

In  confequence  of  the  mobility  through  the  pores 
of  the  iron,  the  magnetic  fluid  may  be  abftraCted 
from  one  end  of  a  bar,  and  condenfed  in  the  other,  by 
the  agency  of  a  proper  external  force.  But  this  is  a 
violent  (late.  The  mutual  repullion  of  the  particles  of 
condenfed  fluid,  and  the  attraction  of  the  iron  which  it 
has  quitted,  tend  to  produce  a  more  uniform  diftribu- 
tion.  If  we  relleCt  on  the  law  of  aCtion,  we  fhall  clear¬ 
ly  perceive,  that  fomewhat  of  this  tendency  muft  ob¬ 
tain  in  every  Hate  of  condcnfation  and  rarclaCtion,  and 
that  there  can  be  a  perfe.lt  equilibrium  only  when  the 
fluid  is  diffufed  with  perfeCt  uniformity.  This,  there-* 
fore,  may  be  called  the  natural  state  of  the  iron. 

If  the  refiftance  oppofed  by  the  iron  to  the  motion  of 
the  magnetic  fluid  be  like  that  of  perfeCt  fluids  to  the 
motion  of  folid  bodies,  arifing  entirely  from  the  com¬ 
munication  of  motion,  there  is  no  tendency  to  uniform 
diffufion  fo  weak  as  not  to  overcome  fuch  refiftance,  and 
finally  to  produce  this  uniform  dillribution.  But  (as 
is  more  probable)  if  the  obftruCtion  refembles  that  of  a 
clammy  fluid,  or  of  a  foft  plaflic  body  like  clay,  fome  of 
the  accumulation,  produced  by  the  agency  of  an  exter¬ 
nal  force,  may  remain  when  the  force  is  removed;  the 
diffufion  will  ceafe  whenever  the  equalling  force  is  jult 
in  equilibrio  with  the  obftruCtion. 

All  the  preceding  circumftances  of  the  hypothefis 
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are  fo  perfectly  analogous  to  the  hypothecs  of  Mr  JE- 
pinus  for  explaining  the  eleCtrical  phenomena,  which  is 
given  in  detail  in  the  article  Electricity  of  this  Sup¬ 
plement,  that  it  would  be  ftiperfhious  to  enter  into  a  mi¬ 
nute  difcuflion  of  their  immediate  refults.  We  there¬ 
fore  beg  the  reader  to  perufe  that  part  of  the  article 
EleCtricity  where  the  elements  of  jEpinus  s  hypothecs 
are  delivered,  and  the  phenomena  of  induced  eleCtricity 
explained  ( viz .  from  n°  i  f .  to  Go.  inclufive),  and  to 
fuppofe  the  difcourfe  to  relate  to  the  magnetical  fluid. 
Let  N,  S,  n,  s ,  be  confidered  as  the  overcharged  and 
undercharged  pares  of  a  magnetical  body,  or  the  poles 
of  a  magnet,  and  of  iron  rendered  magnetical  by  induc¬ 
tion.  We  fhal!  confine  our  obfervations  in  this  place 
to  thofe  circumftances  in  which  the  mechanical  pheno¬ 
mena  of  magnetifm  are  limited  by  the  circnmftance,  that 
magnets  alwavs  contain  their  natural  quantity  of  fluid  ; 
fo  that  their  action  on  iron,  and  on  each  other,  depends 
entirely  on  its  unequable  diftribution  \  as  is  the  cafe 
with  induced  eleCtricity. 

Magnetifm  Let  the  magnet  NAS  (fig.  26  ),  having  its  north 
how  indu-  p0]e  ]\j  \  oveicharged,  be  fet  near  to  the  barnBjo 
ced  on  iron  “  *  •  *  ’  •  r  - ^ 1:..- 


by  juxta^o- 


common  iron,  and  let  their  axes  form  one  ftraight  line. 


»»  W «  •  J  ^  ' -  ^ 

iitioti.  "  Then  (as  in  the  cafe  of  elearics)  the  overcharged  pole 
NA  ads  on  the  bar  B  only  by  means  of  the  redundant 
fluid  which  it  contains.  For  that  portion  of  its  fluid, 
which  is  juft  fufficient  for  faturating  the  iron,  will  repel 
the  fluid  in  B,  juft  as  much  as  the  iron  in  NA  attnias 
it  ;  and  therefore  the  fluid  in  B  fuftains  no  change  fiom 
this  portion  of  the  fluid  in  NA.  In  like  manner,  the 
pole  SA  ads  on  B  only  in  confequence  of  the  iron  in 
SA,  which  is  not  faturated  or  attended  by  its  equiva¬ 
lent  fluid. 

If  the  fluid  in  B  is  immoveable,  even  the  redundant 
fluid  in  NA,  and  redundant  iron  in  SA,  will  pro¬ 
duce  no  fenfible  effed  on  it  :  For  every  particle  of  iron 
in  B  is  accompanied  by  as  much  fluid  as  will  balance, 
by  its  repnlfions  and  attractions,  the  attradions  ar.d  rc- 
pullions  of  the  equidiftant  particle  of  iron.  But  as  the 
magnetical  fluid  in  B  is  fnppolVd  to  be  eafily  moveable, 
it  will  be  repelled  by  the  redundant  fluid  in  AN  toward 
the  remote  extremity  «,  till  the  refiilance  that  it  meets 
with,  joined  to  its  own  tendency  to  uniform  difFufion, 
juft  balances  the  tepulfion  of  AN.  This  tendency  to 
uniform  diffufion  obtains  as  foon  as  any  fluid  quit3  it3 
place;  as  has  been  fuffieiently  explained  in  the  Supple¬ 
mentary  article  Electricity,  nQ  16.  17.  Sc c.‘! 

But,  at  the  fame  time,  the  redundant  iron  in  AS  at- 
trads  the  fluid  in  B,  and  would  abftrad  it  from  L  n, 
and  condenfe  it  into  B  s .  This  attradion  oppofes  the 
Tepulfion  now  mentioned.  But,  beeaufe  AS  is  more 
remote  from  every  point  of  B  than  AN  is  from  the 
lame  point,  the  repulfions  of  the  redundant  fluid  in  AN 
will  prevail;  and/on  the  whole,  fluid  will  be  propelled 
toward  n ,  and  will  be  rarefied  on  the  part  B  /.  But  as 
to  what  will  be  the  law  of  diftribution,  both  in  the  re¬ 
dundant  and  deficient  parts  of  B,  it  is  plain  that  no¬ 
thing  can  be  faid  with  precision.  This  rauft  depend  on 
the  diftribution  of  the  fluid  in  the  magnet  NAS.  .  The 
more  diffufed  that  we  fuppofe  the  redundant  fluid  and 
matter  in  the  magnet,  the  farther  removed  will  the  cen¬ 
tres  of  effort  of  its  poles  be  from  their  extremities  ;  the 
fmaller  will  be  the  a&ion  of  AN  and  AS,  the  fmaller 
will  be  their  difference  of  a£tion  ;  and  therefore  the 
fmaller  will  be  the  condenfation  in  B  n3  and  the  rare- 
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faCtion  in  B  s.  Hence  we  learn,  in  the  outfet  of  this 
attempt  to  explanation,  that  the  aCtion  of  a  magnet  will 
be  fo  much  the  greater  as  its  poles  are  more  concentra¬ 
ted.  This  is  agreeable  to  observation,  and  gives  fome 
credit  to  the  hypothetic.  We  can  juft  fee,  in  a  very 
general  manner,  that  the  fluid  will  be  rarer  than  its  na¬ 
tural  ftate  in  j,  and  denfei  in  n;  and  that  the -change 
of  denfity  is  gradual,  and  that  the  denfity  rnay  be  re- 
prefented  by  the  ordinates  of  fome  line  c  b  d  (hg.  2 7.), 
while  the  natural  denfity  is  reprefented  by  the  ordinates 
to  the  line  C  £D,  parallel  to  s  n.  There  will  be  fome 
point  B  of  the  iron  bar,  where  the  fluid  will  be  of  its 
natural  denfity,  and  the  ordinate  B  b  will  meet  the  line 
c  b  d  in  the  point  of  its  intei  feftion  with  CD. 

All  this  action  is  internal  and  imperceptible.  Let 
us  inquire  what  will  he  the  fenfible  external  aCtion. 
There  is  a  fuperiority  of  attraction  towards  the  magnet: 
For  frnce  the  magnetic  action  is  fuppofed  to  diminifh. 
continually  by  an  increafe  of  diftanee,  the  curve,  whofe 
ordinates  reprefent  the  forces,  has  its  convexity  toward 
the  axis.  Alfo,  the  force  of  the  poles  AN,  AS  are 
equal  at  equal  diftances  :  For,  by  the  hypothefis,  the 
attraction  and  repulfion  of  an  individual  particle  are 
equal  at  equal  diftances  ;  and  the  condenfation  in  AN 
is  equal  to  the  deficiency  in  AS,  by  the  fame  hypothe¬ 
fis  ;  beeaufe  NAS  dill  contains  its  natural  quantity  of 
fluid.  Therefore  the  aCtion  of  both  poles  may  be  ex- 
preffed  by  the  ordinatC6  of  the  fame  curve,  and  they  will 
differ  only  by  reafon  of  their  diftances.  We  may  there¬ 
fore  exprefs  the  aCtions  by  the  four  ordinates  Mm,  P p% 
N//,  Q_y,  of  fig.  2.  ;  of  which  the  property  (deduced 
from  the  Angle  cireumftance  of  its  being  convex  to¬ 
ward  the  axis)  is,  that  M  m  -f  is  greater  than  P/> 
+  N».  There  is  therefore  a  furplus  of  attraction.  It 
is  only  this  furplus  that  is  perceived.  The  fluid,  move- 
able  in  B,  but  retained  by  it  fo  as  not  to  be  allowed  to 
efcape,  is  prefled  towards  its  remote  end  n  by  the  ex- 
cefs  Vp  —  of  the  repulfion  of  the  redundant  fluid 
in  AN,  above  the  attraction  of  the  redundant  iron  in 
AS.  This  exeefs  on  every  panicle  of  the  fluid  is  tranf- 
mitted,  by  the  common  laws  of  hydroftatics,  to  the 
ftratum  immediately  incumbent  on  the  extremity  n ,  and 
B  ie  thus  prtffed  away  from  A.  But  every  particle  of 
the  folid  matter  in  B  is  attracted  towards  A  by  the  ex- 
cefs  Mm  —  N  ti  of  the  attraction  of  the  redundant 
fluid  in  AN  above  the  repulfion  of  the  redundant  iron 
in  AS  :  and  this  exeefs  is  greater  than  the  other  ;  for 
m  4-  q  is  greater  than  p  -j-  n. 


The  piece  of  common  iron  n  B  s  is  therefore  attract¬ 
ed,  in  confequence  of  the  fluid  in  it  having  been  pro¬ 
pelled  towards  its  remote  extremity,  and  diltiibuted  in 
a  manner  fomewhat  refembling  its  diftribution  in  NAS. 
Now,  in  this  hypothetic  magnetifm  is  held  to  depend 
entirely  on  the  diftribution  of  the  fluid.  B  has  there¬ 
fore  become  a  magnet,  has  magnetifm  induced  on  it, 
and,  only  in  confequence  of  this  induction,  is  attracted 
by  A. 

Had  we  fuppofed  the  deficient,  or  fouth  pole  of 
to  have  been  neaveft  to  B,  the  redundant  matter  in  AN 
would  have  attracted  the  moveable  fluid  in  B  more  than 
the  remoter  redundant  fluid  in  AS  repels  it  ;  and,  on 
this  account,  the  magnetic  fluid  would  have  been  con- 
ftipated  in  Bj,  and  rarefied  in  B  n.  It  would,  in  this 
cafe  alfo,  have  been  diftributed  in  a  manner  iimilar  to 

its 
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It 3  fitimion  in  the  magnet.  And  B  would  therefore 
-have  been  a  momentary  magnet,  having  its  redundant 
pole  fronting  the  deficient  or  difiimilar  pole  of  A.  It 
is  plain,  that  there  would  be  the  fame  furplus  of  attrac¬ 
tion  in  this  as  in  the  former  inltance,  and  B  would  (on 
the  whole)  be  attraded  in  confequence,  and  only  in  con- 
fequence,  of  having*  had  a  properly  difpofed  magnetifm 
induced  on  it  by  juxtapofition.  The  fenfible  attrac¬ 
tion,  in  this  cafe,  is  a  confequence  of  the  dillribution  now 
deferibed  ;  becaufe,  fince  the  fluid  condipated  in  the 
end  next  to  A  cannot  quit  B,  the  tendency  of  this  fluid 
toward  A  mud  prefs  the  folid  matter  of  B  in  this  di- 
redion  (by  hydroflatical  laws)  more  than  this  folid 
matter  is  repelled  in  the  oppofite  diredion. 

llnis  it  appears,  that  the  hypothefis  tallies  precifely 
with  the  induction  of  magnetifm.  We  do  not  call  thi3 
an  explanation  of  the  phenomenon  ;  for  the  fad  is,  that 
it  is  the  hypothefis  that  is  explained  by  the  phenome¬ 
non  ;  That  is,  if  any  perfon  be  told  that  induced  mag- 
netifm  is  produced  by  the  adion  of  a  fluid,  in  confe- 
qucnce  of  its  fituation  being  changed,  he  will  find,  that 
in  order  to  agree  with  the  attradion  of  difiimilar,  and 
the  repulfion  of  fimilar  poles,  he  mull  accommodate 
the  fluid  to  the  phenomena,  by  giving  it  the  proper- 
76  ties  afilgned  to  it  by  iEpir.ns. 

Conformi-  gut  the  agreement  with  this  fimplelt  poflible  cafe  of 
jjr of  *he  the  mod  Ample  example  of  induced  magnetifm,  is  not 
wJh  a  taft  enough  to  make  us  adopt  the  hypothefis  as  adequate  to 
variety  cf  the  explanation  of  all  the  magnetic  phenomena.  We 
phenome-  confront  the  hypothefis  with  a  variety  of  obferva- 

na*  tions,  to  fee  whether  the  coincidence  will  be  without 
exception. 

When  the  key  C'B,  in  fig.  8.  is  brought  below  the 
condipated  north  pole  N  of  the  magnet  SAN,  its  own 
moveable  fluid  is  propelled  from  C  towards  B,  and  is 
difpofed  in  CB  nearly  after  the  fame  manner  as  in  SAN. 
Therefore  the  redundant  fluid  in  the  lower  end  of  the 
key  repels  the  moveable  fluid  in  the  wire  BD  more 
than  the  redundant  matter  in  the  upper  end  C  attrads 
it  ;  and  thus  the  fluid  is  rarefied  in  the  upper  end  of 
the  wire  Bl),  and  condenfed  in  its  lower  end  D.  CB 
and  BD  therefore  are  two  temporary  magnets,  having 
their  difiimilar  poles  in  contad,  or  neared  to  each  other. 
This  is  all  that  is  required  for  their  attradion.  'Ibis 
efled  is  promoted  by  the  adion  of  N  on  the  wire  BD, 
alfo  propelling  the  fluid  toward  D  ;  and  thus  increafing 
the  mutual  attraction  of  CB  and  BD.  In  like  man¬ 
ner,  when  the  key  CB  is  held  above  the  magnet,  the 
moveable  fluid  in  it  is  more  attracted  by  the  redundant 
matter  in  SA  than  it  is  repelled  by  the  more  remote 
redundant  fluid  in  AN.  The  fame  thing  happens  to 
the  fluid  in  the  wire  BD.  Therefore  CB  ani  BD 
mull  attrad  each  other  ;  and  the  key  will  carry  the 
wire,  although  the  magnet  is  below  it,  and  alfo  attrads 
it.  This  Angularity  proceeds  from  the  alinod  perfed 
mobility  of  the  fluid  in  the  two  pieces  of  common  iron, 
which  renders  their  Doles  extremely  condipated;  where¬ 
as  the  hardnefs  requited  for  the  fixed  magnetifm  of  the 
magnet  prevents  this  complete  condipation  and  rare 
faction.  This  can  be  ftridly  demondrated  in  the  cafe 
of  (lender  rods  of  iron  ;  but  we  can  fliew,  and  expe¬ 
rience  confirms  it,  that  in  ether  cafes,  depending  on  the 
fhape  and  the  temoer  of  the  pieces,  the  wire  will  not 
adhere  to  the  key,  but  to  the  magnet. 

In  the  various  fituations  and  pofitions  of  the  key  and 


wire  reprefented  in  fig.  7.  the  adions  of  fome  of  the 
poles  on  the  moveable  fluid  in  the  iron  are  oblique  in 
regard  to  the  length  of  the  pieces  ;  but,  fince  the  move- 
able  matter  is  fuppofed  to  be  a  fluid,  it  will  dill  be  pro¬ 
pelled  along  the  pieces,  uotwithdanding  their  obliquity, 
in  the  fame  manner  as  gravity  makes  water  occupy  the 
lower  end  of  a  pipe  lying  obliquely.  If  indeed  the 
magnetic  fluid  could  efcape  from  the  iron  without  any 
obltrudion  by  the  propulfion  of  the  magnet,  it  could 
produce  no  attradion,  or  fenfible  motion,  any  more 
than  light  does  in  a  tranfparent  body.  What  is  demon- 
ft rated  of  the  eledric  fluid  in  the  Supplemental  article 
Electricity,  n°  133.  is  equally  true  here.  Why  the 
fluid  does  not  efcape  when  it  is  fo  perfcdly  moveable, 
is  a  queflion  of  another  kind,  and  will  be  conlulered  af¬ 
terwards  ;  at  prefent,  the  hypothefis  is,  that  it  docs  not 
efcape. 

If  the  key  and  wire  have  the  pofition  fig.  to.  n°  r. 
the  fluid  is  expelled  from  the  parts  in  contad,  and  is 
condenfed  in  the  remote  end6.  80  far  fiom  uttrading 
each  other,  the  key  ar.d  wire  ntnfl  repel.  They  are 
temporary  magnets,  having  their  fimilar  poles  fronting 
each  other.  They  mult  repel  each  other,  if  prefented 
in  a  fimilar  manner  to  the  fonth  pole  of  the  magnet. 

If  they  be  prefented  as  in  n°  2.  fig.  10.  where  the 
aCtions  of  both  poles  of  the  magnet  arc  equal,  the  11  ate 
of  the  fluid  in  them  will  not  be  alFeCted.  The  redun¬ 
dant  pole  of  the  magnet  repels  the  moveable  fluid  in 
both  the  key  and  the  wire  toward  the  upper  ends;  hut 
the  deficient  pole  aCts  equally  011  it  in  the  oppofite  eli- 
reCtion.  It  therefore  remains  uniformly  dilfributed 
through  their  fubftauce  ;  and  therefore  they  can  exhi¬ 
bit  no  appearance  of  magnetifm. 

But  if  the  key  and  wire  be  prefented  to  the  fime 
part  of  the  magnet,  but  in  another  politico,  a?  fhewn 
in  fig.  8.  n°  3.  the  fluid  of  the  key  will  be  abflraded 
from  C,  and  condenfed  in  B,  by  the  joint  action  of 
both  poles  of  the  magnet.  The  fame  thing  will  happen 
in  the  wire  BD.  Here,  therefore,  we  have  two  mag¬ 
nets  with  their  difiimilar  poles  touching.  They  will  at- 
trad  each  other  llrongly  ;  and  if  carried  gradually  to¬ 
ward  the  upper  or  lower  end  of  the  magnet,  they  will 
feparate  before  the  point  B  arrives  abrealt  of  N  or  S. 
For  fimilar  reafons,  the  pieces  of  iron  prefented  to  the 
middle  of  the  magnet,  as  in  fig.  <0  will  have  one  fide 
a  weak  north  pole,  and  the  other  fide  a  weak  fonth 
pole  ;  but  this  will  not  be  confpicuous,  unkfs  the  pieces 
be  broad. 

This  experiment  (hews,  in  a  very  perfpicnons  man¬ 
ner,  the  competency  of  the  hypothefis  to  the  explana¬ 
tion  of  the  phenomena.  When  the  fluid  is  not  moved, 
magnetifm  is  not  induced,  even  cm  the  mod  fulceptible 
Jubilance. 

When  a  piece  of  iron  A  (fig.  10.),  nearly  as  large  as 
the  magnet  can  carry,  hangs  at  cither  pole,  a  large  piece 
of  iron  B,  brought  near  to  the  pole  on  the  other  tide, 
fhould  caufe  it  immediately  to  fall  If  S  be  the  defi¬ 
cient  pole,  it  caufes  the  fluid  in  A  to  afeend  to  the  top, 
and  A  is  attraded  :  but,  for  the  fame  reafon,  it  caufc3 
the  fluid  in  B  to  •accumulate  in  its  lower  end.  This 
redundant  fluid  mull  evidently  countered  the  redun¬ 
dant  matter  in  S,  in  the  induCtion  of  the  magnetic  Hate 
on  A.  Being  more  remote  from  A  than  S  is,  it  can¬ 
not  wholly  prevent  the  accumulation  in  the  upper  end 
of  A  ;  but  it  tenders  it  fo  trifling,  that  the  icmaining 
T  2  altia&iou 
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attra&ion  thence  arifing  cannot  fupport  the  weight  of 
A.  This  is  a  very  inffru£live  experiment. 

But  if,  on  the  contrary,  we  bring  a  large  piece  of 
iron  C  below  the  heavy  key  A,  this  piece  C  will  have 
its  fluid  accumulated  in  its  upper  end,  both  by  the  ac¬ 
tion  of  A  011  it,  and  by  the  adlion  of  the  magnet.  The 
attra&ion  of  the  magnet  for  A  fhould  therefore  be  aug¬ 
mented  ;  and  a  magret  fhould  carry  a  heavier  lump  of 
iron  when  a  great  lump  is  beyond  it.  And  it  is  clear 
(we  think),  for  fnnilar  reafons,  that  the  maguetifm  of 
the  magnet  itfelf  in  fig.  »i.  fhould  be  mcieafed  by 
bringing  a  great  lump  of  iron  near  its  oppofite  pole  : 
for  the  magnet  differs  from  common  iron  only  in  the 
degree  of  the  mobility  of  its  fluid. 

When  a  coir.pafs  needle  is  placed  oppofite  to  the  re¬ 
dundant  pole  N  of  a  magnet  AN  (fig.  28.),  it  arranges 
itfelf  magnetically.  If  a  piece  of  common  iron  be  now 
prefented  laterally  to  the  near  point  of  the  needle,  the 
redundant  matter  in  the  adjoining  parts  of  the  needle 
and  the  iron  fhould  make  them  repel  ;  but  if  prefented 
to  the  remote  end,  the  redundant  matter  in  the  iron 
fhould  attraft  the  redundant  fluid  in  that  end  of  the 
needle,  and  that  end  fhould  turn  toward  the  iron. 

A  parcel  of  (lender  iron  wires,  carried  by  the  pole  of 
a  magnet,  as  in  fig.  29.  fhould  avoid  each  other.  If  N 
be  the  redundant  pole,  the  fluid  in  each  wire  will  be 
driven  to  the  remote  end,  where  it  muff  repel  the  fimi- 
larly  fituated  fluid  of  its  neighbour.  The  fame  exter¬ 
nal  appearance  muff  be  exhibited  by  pieces  of  wire  hang¬ 
ing  at  the  deficient  pole  of  the  magnet. 

'The  redundant  pole  of  a  magnet  A  (fig.  30.)  being 
held  vertically  above  the  centre  of  two  pieces  of  corm 
mon  iron,  moveable  round  a  {lender  pin,  renders  the 
middle  of  each  deficient,  and  their  extremities  redun¬ 
dant  ;  therefore  they  fhould  repel  each  other,  and  fpread 
out.  The  fame  effedt  fliould  be  pioduccd  by  the  un¬ 
der  charged  pole  of  A. 

The  redundant  pole  of  a  magnet  A  Ivcing  applied  to 
one  branch  of  the  piece  of  forked  iron  NCS  (fig.  31.), 
fliould  drive  the  fluid  into  its  remote  part6  C,  and  then 
the  branch  NC  fhould  be  able  to  induce  the  magnetic 
Hate  on  a  bit  of ' iron  D.  But  it  the  deficient  pole  S 
of  another  magnet  B  be  applied  to  the  other  branch, 
thefe  two  actions  fhould  connteiadt  each  other  at  C, 
and  the  iron  fhould  remain  indifferent,  and  fall. — Yet 
the  magnet  B  alone  would  equally  caufe  C  to  ctyry  the 
piece  of  iron. 

It  is  finely  unneceffary  to  demonffrate,  that  the  con- 
fequence  of  this  hypothefis  muff  be,  that  when  a  mag¬ 
net  puts  any  piece  of  iron  into  the  magnetic  Hate,  its 
own  magnetifm  is  improved.  For  the  induced  magne- 
tifm  of  the  iron  is  always  fo  difpofed  as  to  give  the  fluid 
in  the  magnet  a  greater  conftipation  where  already  con- 
denftd,  and  to  abffradt  more  fluid  from  the  parts  alrea¬ 
dy  deficient.  If  magnetifm  be  produced  by  fuch  a 
fluid,  a  magnet  muff  always  improve  by  lying  any  how 
among  pieces  of  iron. 

But  the  cafe  may  be  very  different  when  magnets  are 
kept  in  each  other?  neighbourhood.  When  the  overchar¬ 
ged  poles  of  two  magnets  are  placed  fronting  each  o- 
ther,  the  redundant  fluid  in  each  repels  that  in  the  other 
more  than  it  attra&s  the  remoter  redundant  iron.  The 
magnets  muff  therefore  repel  each  other.  Moreover, 
in  rendering  them  magnetical,  the  repulfion  of  redun¬ 
dant  fluid,  or  the  attraction  of  redundant  matter  of  fome 


other  magnet,  had  been  employed  ;  and  when  the  mag¬ 
net  was  removed,  forne  of  the  conftipated  fluid  over¬ 
came  the  obftrn&ion  to  its  uniform  diffulion,  and  efca- 
ped  into  the  deficient  pole  ;  what  remains  is  withheld 
by  the  obftiu&ion,  and  the  reftoring  forces  are  juil  in 
equilibrio  with  this  obftrudtion.  If  we  now  add  to 
them  the  repulfion  of  redundant  fluid,  directed  toward 
the  deficient  pole,  fome  more  of  the  conffipated  fluid 
muR  be  driven  that  way,  and  the  magnet  muff  be  weak¬ 
ened.  Nay,  it  may  be  deffroyed,  and  even  reverfed, 
if  one  of  the  magnets  be  very  powerful,  and  have  its 
own  magnetifm  very  fixed  ;  that  is,  if  its  fluid  be  very 
redundant,  and  meet  with  very  great  obffrndlion  to  its 
motion.  Hence  it  alfo  fliould  follow,  that  the  repul¬ 
fion  obferved  between  two  magnets  fliould  be  weaker 
at  the  fame  diffance  than  their  attraction,  and  fhould 
follow  a  different  law.  For,  in  the  courfe  of  the  expe¬ 
riments,  the  (ituation  of  the  fluid  in  the  magnets  is  con¬ 
tinually  changing,  and  approaching  to  a  ftate  of  uni¬ 
form  diffufion. 

Let  us  now  examine  into  the  fenfible  effedl  of  this  Explain 
fluid  on  a  magnet  which  cannot  move  from  its  place,  t  e 
but  can  turn  on  its  centre  like  a  coinpats  needle.  I  hi6p0Wer  aq 
feavecly  requires  any  difeuflion.  We  fhould  only  be  re-  of  poiaiitv, 
peating,  with  regard  to  the  redundant  fluid  and  redun 
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dant  matter,  what  we  formerly  (aid  in  regard  of  north 


pole  and  fouth  pole  ;  the  little  magnet  muff  arrange  it¬ 
felf  nearly  in  the  tangent  ol  a  magnetic  curve.  But  it 
requires  a  more  minute  inveftigation  to  determine  what 
the  fenfible  phenomenon  fliould  be  when  the  fluid  of  the 
little  magnet  is  perfedly  moveable. 

Suppofe  therefore  a  partiele  C  (fig.  3  2  )  of  magne¬ 
tic  fluid,  at  perfedl  libeity  to  move  in  every  dire&ion, 
and  a&ed  on  by  the  redundant  and  deficient  poles  of  a 
magnet  NAS.  The  redundant  iron  in  S  attraCls  C  in 


the  direction  and  with  the  force  OF,  while  the  redun¬ 


dant  fluid  in  N  repels  it  in  the  ducCIion  and  with  the 
force  CD.  By  their  joint  afiion  it  muff  be  urged  in 
the  direction  and  with  the  force  CE,  the  diagonal  of 
the  parallelogram  CDEF,  wbieli  muff  be  accurately  a 
tangent  to  a  magnetic  curve.  If  this  particle  of  fluid 
belong  to  the  piece  of  iron  n  Cj,  which  lies  in  that  very 
diredion,  it  will  nnqucflior.ably  be  pulhed  towards  the 
extremity^  The  fame  muff  happen  to  other  parti¬ 
cles.  Hence  it  appears  that  a  piece  of  common  iron 
in  this  duration  and  position  muff  become  a  magnet,  and. 
muff  retain  this  portion  ;  only  the  mechanical  energy 
of  the  lever  may  change  the  equilibrium  of  the  magne¬ 
tic  forces  a  little  ;  becaufe  when  the  piece  of  iron  n  Cx 


has  any  fenfible  magnitude,  the  aCtion  on  its  different 
points  will  be  a  little  unequal,  and  may  compofe  dia¬ 
gonals  which  divide  ^  little  from  the  tangent. 

Should  the  iron  needle  chance  not  to  have  the  exaCb 
pofition,  but  not  deviate  very  far  from  it,  it  is  alfo 
clear  that  the  fluid,  not  being  able  to  efcape,  will  prefs 
on  the  fide  toward  which  it  is  impelled  ;  and  thus  will 
caufe  the  needle  to  turn  on  its  pivot,  and  finally  arrange 
itfelf  in  magnetical  and  mechanical  equilibrium,  devia¬ 
ting  fo  much  the  lefs  from  a  tangent  to  a  magnetic, 
curve  as  the  piece  of  iron  is  fmaller.  Any  piece  of 
common  iron,  held  in  the  neighbourhood  of  a  magnet* 
will  become  more  overcharged  at  one  end  and  under¬ 
charged  at  the  other,  in  proportion  as  the  pofition  of  its 
length  comes  nearer  to  the  tangent  of  a  magnetic  curve. 
A  Tlender  wire  held  perpendicular  to  this  pofition,  that 
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is,  perpendicular  to  the  curve,  fhould  not  acquire  any 
I  ^  fenlible  magnetifm,  either  attradlive  or  directive, 
j  iana-  We  furely  need  not  now  employ  many  words  to 
til  of  the  {hew  that  a  parcel  of  iron  filings,  (1  re  wed  round  a  mag- 
Cl|  d  b  net’  arranSe  themfelves  in  the  primary  magnetic 

I  filings.  curve9»  or  that  when  lire  wed  round  two  magnets  they 
v  fhould  form  the  fecondary  or  compofite  curves, 
j?  ana-  Let  us  now  enquire  more  particularly  into  the  modi- 
ti  of  fications  of  this  accumulation  of  magnetic  fluid  which 
tr  fitory  nu,y  iefuJt  from  the  nature  of  the  pitce  of  iron,  as  it  is 
put  into  the  magnetic  Rate,  The  propelling  force  of 
ir[netifm,A  adts  again  ft  the  mutual  rcpulfion  of  the  particles  of 
ai  of  in-  fluid  in  1),  and  alfo  agairil  the  obRrudtion  to  its  motion 
^  deter  -  t^le  poies  °f  B.  The  greater  this  obArudlion, 

■  uc  the  fmaller  will  be  the  accumulation  which  fuffices,  in 
n [ r,etifm. conjunction  with  the  obRrudtion  and  the  attiadlion  cf 
the  deferted  rron,  to  balance  the  propulfrve  force  of  the 
redundant  fluid  in  the  overcharged  pole  of  A.  This 
cireumftance  therefore  mufl  limit  the  accumulation  that 
can  be  produced  in  a  given  time.  Therefore  the  mag- 
netifm  produced  on  foft  Reel  or  iron  fhould  be  greater 
than  that  produced  in  hard  Reel  at  the  fame  diilance. 
Hence  the  great  advantage  of  foft  poles,  or  of  armour, 
or  of  capping,  to  a  loadlione,  or  to  a  bundle  of  hard 
bars.  The  beft  form  and  dimenfions  of  this  armour  is 
certainly  determinable  by  mathematical  principles,  if 
we  knew  the  law  of  magnetical  adtion,  and  the  difpoli- 
tion  of  the  magnet ifrn  in  our  loadilone  ;  but  thefe  are 
too  imperfedtly  known  in  all  cafes  for  us  to  pretend  to 
give  any  exadt  rules.  We  mull  decide  experimentally 
by  making  the  caps  large  at  firft,  and  reducing  them  till 
we  find  the  load  Rone  carry  lefs  ;  then  make  them  a 
fmall  matter  larger.  The  chief  things  to  be  inirded  are 
the  purity,  the  uniformity,  and  the  foftnefs  of  the  iron, 
and  the  clofeft  poffible  contadt. 

If  the  obRrudtion  referable  that  to  motion  through  a 
clammy  fluid,  the  final  accumulation  in  hard  Reel  may 
be  nearly  equal  to  that  in  iron,  but  will  require  much 
longer  time.  Alfo,  becaufe  fuch  obRrudtion  to  the  mo¬ 
tion  of  the  fluid  will  nearly  balance  the  propelling  force 
in  parts  that  are  far  lemcved  from  the  magnet,  the  ac¬ 
cumulation  will  begin  thereabouts,  while  the  bar  beyond 
rs  not  yet  ?fftdted.  A  redundant  pole  will  he  formed 
in  that  place.  This  will  operate  on  what  is  immediately 
beyond  it,  driving  the  fluid  farther  on,  and  occasioning 
another  accumulation  at  a  fmall  diftance.  This  may 
produce  a  fimilar  effedt  in  a  {fill  fmaller  degree  farther 
on.  Thus  the  Reel  bar  will  have  the  fluid  alternately 
condenfed  and  rarefied,  and  contain  alternate  north  and 
fouth  poles  This  Rate  of  diiiribution  will  not  be  per¬ 
manent  ;  fluid  will  be  gradually  changing  its  place  ; 
thefe  poles  will  gradually  advance  along  the  b2r,  the  re¬ 
moter  poles  becoming  gradually  more  diflufe  and  faint; 
and  it  will  not  be  till  after  a  very  long  time  lhat  a  re¬ 
gular  magnetifm  with  two  poles  will  be  produced.  To 
Rate  mathematically  the  procedure  of  this  mechanifin 
would  require  many  pages.  Yet  it  may  be  done  in 
fome  Ample  cafes,  as  Newton  has  Rated  the  procefs  of 
aerial  undulation.  But  we  cannot  enter  upon  the  talk 
in  this  limited  differtation.  What  is  faid  in  the  Supple¬ 
mentary  article  Electricity  (n°  217,  21 8.)  on  the 
diRribution  of  the  eledtric  fluid  in  an  imperfedt  infula- 
tor,  will  afliR  the  reader  to  form  a  notion  of  the  Rate 
of  magnetifm  during  its  indudtion.  That  fuch  alterna¬ 
tions  proceed  from  fuch  mechanifm,  we  have  fufficient 
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proof  in  the  inRances  mentioned  in  the  former  part  of 
this  article.  The  wave,  or  curl,  produced  on  the 
furface  of  a  clammv  fluid,  is  a  phenomenon  of  the  fame 
kind,  and  owing  to  fimilar  caufes. 

When  the  magnet  which  lias  produceJ  all  thefe  chan¬ 
ges  is  removed,  it  is  evident  that  a  part  of  ties  accu¬ 
mulation  will  be  undone  again.  The  rcpulfion  of  the 
condcnfed  fluid,  and  the  attraction  of  the  delerted  iron, 
will  bring  back  forie  of  the  fluid.  But  it  is  very  evi¬ 
dent,  that  a  part  of  the  accumulation  will  remain,  by 
veafon  of  the  obRrudtion  to  its  motion  in  returning  ; 
and  this  remainder  mull  be  fo  much  the  greater  as  the 
ofeftru&ion  to  the  change  of  foliation  is  greater.  In 
AiOit,  we  cannot  doubt  but  that  the  mag  net  if  it  which 
remains  will  be  greater  in  hard  than  in  fpiiug  tempered 
Reel.  so 

Thus  have  v/e  traced  the  hypothecs  in  a  great  variety  Rationale 
of  circumftanccs  and  htuationr,  and  pointed  out  vvliat  ^  t^lc  Pro~ 
fhould  be  the  external  appearance  in  each.  We  did  taking 
not,  in  each  inAance,  mention  the  perfedt  coincidence  magnets, 
of  thefe  corfequtnces  with  what  is  really  cbierved,  but 
left  it  to  the  recolledtion  of  the  leader.  i  he  coinci¬ 
dence  is  indeed  fo  complete,  that  it  feems  hardly  pof- 
fible  to  rtfwfe  granting  that  nature  operates  in  this  or 
fome  very  fimilar  manner.  We  get  fome  confidence  in 
the  conjecture,  and  may  even  proceed  to  txphin  com¬ 
plicated  phenomena  by  this  hypothetical  theory.  We 
might  proceed  to  lhevv,  that  the  e fleets  of  all  the  me¬ 
thods  pradti fed  by  the  ai  tills  in  making  aitificial  mag¬ 
nets  are  eafy  confluences  of  the  hypothefis  ;  but  this 
is  hardly  neceffary.  We  flial!  juft  mention  fume  facts  in 
thofe  proceffes  which  have  puzzled  the  natural  ills. 

1.  A  Rrong  magnet  i\  known  to  communicate  the 
great. eft  magnetifm  to  a  bar  of  hard  Reel;  but  Mufchen- 
broek  frequently  found,  that  a  weak  magnet  would 
communicate  more  to  a  foft  than  to  a  hard  bar. 

Explanation.  When  the  magnet  is  AroRg  enough  to 
impregnate  both  as  highly  as  they  are  capable  of,  the 
hard  b*ar  mull  be  the  ttrongefl  ;  but  it  it  can  fat  urate 
neither,  the  fpring  tempered  bar  mull  be  left  the  molt 
magnetical. 

2.  A  Riong  magnet  has  fome  times  communicated  no 
higher  magnetifm  than  a  weaker  one  ;  hour  have  been 
able  to  f stearate  the  bar. 

3.  A  weak  magnet  has  often  impaired  a  Rrong  one 
by  limply  palling  along  it  two  or  three  times ;  but  a 

*  piece  of  iron  always  improves  a  magnet  by  the  lame 
treatment. 

Explanation.  When  the  north  pole  of  a  weak  hut 
hard  magnet  is  fet  on  the  north  pole  of  a  Rrong  one,  it 
mult  certainly  rep’el  part  of  the  fluid  towards  the  other 
end,  and  thus  it  mull  weaker,  the  magnet.  When  it  is 
carried  forwaid,  it  cannot  repel  this  back  again,  becaufc 
it  is  not  of  itfelf  fuppofed  capable  of  making  the  mag¬ 
net  fo  Rrong.  But  the  end  of  a  piece  of  iron,  always 
acquiring  a  magnetifm  oppofite  to  that  of  the  part 
which  it  touches,  muA  increafe  the  accumulation  of 
fluid  where  it  is  aheady  condenfcd,  and  mull  expel  more 
from  thofe  parts  which  are  already  deficient. 

4.  All  the  parts  of  the  procefs  of  the  double  touch,  as 
pradtifed  by  MeflVs  Mitchell  and  Canton,  are  eafily  ex¬ 
plained  by  this  hypothefis.  A  particle  of  fluid/)  (fig. 

33.),  fituated  in  the  middle  between  the  two  magnets, 
is  repelled  in  the  diredtion  pe  by  the  redundant  pole  of 
the  magnet  AN,  whofe  centre  of  effort  is  fuppofed  to 
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■be  at  C.  It  is  alt  rafted  with  an  equal  force  m  the  di- 
-leftion  p  d  toward  the  centre  of  effort  of  the  deficient 
pole  of  AS.  By  thefe  combined  aftions  it  is  impelled 
in  the  direction  p  f.  Now  it  is  plain  that,  although  by 
increafing  the  dillance  between  N  and  S,  the  forces 
with  which  thefe  poles  aft  on  p  a>e  dimiriihed,  yet  the 
compound  force  p  f  may  incrente  by  the  diminution  of 

the  angle  dp  e.  If  the  aftion  is  as  — ,//wiil  be  great- 

eft.  when  is  a  maximum,  or  (nearly)  when 

dp 2 

Sin.*  dp /X  Cof.  dp  /is  a  maximum  :  but  this  depends 
on  the  place  of  the  centre  of  effort.  We  can,  however, 
gather  > from  this  obfervation,  that  the  nearer  we  fup- 
pofe  the  centres  of  effort  of  the  poles  N  and  S  to  the 
extremities  of  the  magnets,  the  nearer  mufl  they  be  pla¬ 
ced  to  each  other.  But  we  muft  a.lfo  attend  to  another 
circumilance  ;  that  by  bringing  the  poles  nearer  toge¬ 
ther,  although  we  produce  a  greater  aftion  on  the  in¬ 
tervening  fluid,  this  aftion  is  exerted  on  a  fmaller  quan¬ 
tity  of  it,  and  therefore  a  lefs  efftft  may  be  produced. 
'This  makes  a  wider  pofition  preferable  ;  but  we  have 
-too  fmperfeft  a  knowledge  of  the  circumftances  to  be 
slle  to  determine  this  with  accuracy.  The  unfa¬ 
vourable  aftion  on  the  fluid  beyond  the  magnets  muft 
alfo  be  con  fide  red.  Yet  all  this  may  be  ascertained  with 
precifion  in  fome  very  Ample  inftances,  and  the  deter¬ 
mination  might  be  of  fervice,  if  we  bad  not  a  better 
method,  independent  of  all  hypothefes  or  theory  ;  name¬ 
ly,  to  place  the  magnets  at  the  dillance  where  they  are 
4-lferved  to  lift  the  hcavieft  bar  of  iron  ;  then  we  are 
certain  that  their  aftion  is  mod  favourable,  all  cireum- 
dlances  being  combined. 

We  alfa  fee  a  fuflicient  reafon  for  pieferring  the  po¬ 
sition  of  the  magnets  employed  by  Mr  Antheaume 
(and  before  him  by  Mr  Servington  Savery),  in  his  pro¬ 
ve  fs  for  making  artificial  magnets.  The  form  of  the 
parallelogram  dp  ef  is  then  much  more  favourable,  the 
diagonal  pf  being  much  longer. 

We  alfo  fee,  in  general,  that,  by  the  method  of 
double  touch,  a  much  greater  accumulation  of  fluid  may 
be  produced  than  by  any  other  known  procefs. 

And,  laftly,  fince  no  appearances  indicate  any  diffe¬ 
rence  between  natural  and  artificial  magnet ifm,  this  hy- 
•pothetis  is  equally  applicable  to  the  explanation  of  the 
phenomena  of  natural  magnetifm  ;  fuch  as  the  pofition 
^-of  the  horizontal,  and  of  the  dipping^^c,  and  the 
impregnation  of  natural  loadflones. 

Having  fuch  a  body  of  evidence  for  the  aptitude  of 
this  hypothecs  for  the  explanation  of  phenomena,  it 
will  furely  be  agreeable  to  meet  with  any  circumftances 
•which  render  the  hypothecs  itfelf  more  probable.  Thefe 
are  not  wanting  ;  although  it  muft  be  acknowledged 
that  nothing  has  yet  appeared,  befides  the  phenomena 
.  of  magnetifm,  to  give  us  any  indication  of  the  exigence 
of  fuch  a  fluid  ;  but  there  are  many  particulars  in  their 
appeal ance  which  greatly  pcftmble  the  mechanical  pro- 
gr  perties  of  a  fluid. 

Prohibit!*  Heating  a  rod  of  iron,  and  allowing  it  to  cool  in  a 
ty  of  the  -pofinon  perpendicular  to  the  magnetic  direction,  de- 
cxittence  j\rov<;  its  magnetifm.  Iron  is  expanded  by  heat.  If 

netical  the  particles' of  the  magnetic  fluid  are  retained  tetween 
thole  of  the  iron,  not withftar ding  the  forces  which  tend 
to  diffuie  them  uniformly,  they  n  av  thus  eica.pe  from 
-between  the  ferrugineou*  pm  tides  which  with-held  them. 
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For  fur.ilar  reafons,  magnetifm  fhould  be  acquired  l  y 
heating  a  bar  and  letting  it  cool  in  the  magnetic  di¬ 
rection.  But,  befides  this  evident  mechanical  opportu¬ 
nity  of  motion,  the  union  of  fire  (or  whatever  name 
the  neologift9  may  choofc  to  give  to  the  caufe  of  ex- 
panfton  and  of  heat)  with  the  particles  of  iron  may  to¬ 
tally  change  the  aftion  of  thofe  particles  on  the  parti¬ 
cles  of  fluid  in  immediate  contaft  with  them  ;  nay,  it 
•may  even  change  the  fen  Able  law  of  aftion  between 
magnet  and  magnet.  Of  this  no  one  can  doubt  who 
undeiftands  the  application  of  mathematical  fcience  to 
corpufcular  attraction  (See  Boscovich,  Suppl .)  A 
change  may  be  produced  in  the  aftion  between  magnets 
without  any  remarkable  change  happening  in  the  ac¬ 
tions  wuth in  the  magnet,  and  it  may  be  juft  the  reverfe. 

The  union  of  Are  with  the  magnetic  fluid  may  increafe 
the  mutual  repulfion  of  its  parts,  as  it  does  in  all  aerial 
fluids  or  gafes.  This  alone  would  produce  a  diflipation 
of  fome  magnetifm.  It  may  increafe  the  attraction  (at 
infcnflble  diitances)  between  the  fluid  and  the  iron,  as  it 
does  in  numberkfs  cafes  in  chemiftry.  g2 

It  is  well  krtown  that  violently  kncckingor  hammer-  Farther 
ing  a  magnet  weakens  its  force,  and  that  hammering  aground* 
piece  of  non  in  the  magnetic  direftion  will  give  it  fome  belief, 
magnetifm.  By  this  treatment  the  parts  of  the  iron 
are  put  into  a  tremulous  motion,  alternately  approach¬ 
ing  and  receding  from  each  other.  In  the  inftants  of 
their  reerfs,  the  pent-up  particles  of  the  fluid  may  make 
their  cfcape.  A  quantity  of  fmali  (hot  may  be  uni¬ 
formly  mixed  with  a  quantity  of  wheat,  and  will  re¬ 
main  fo  for  ever,  if  nothing  difturb  the  vtflel ;  but  con¬ 
tinue  to  tap  it  fmartiy  with  a  flick  for  a  longtime,  and 
the  grains  of  fmali  fbot  will  efcape  from  their  confine¬ 
ments,  3nd  will  all  go  to  the  bottom.  We  may  con¬ 
ceive  the  particles  of  magnetic  fluid  to  be  a.fleftcd  in 
the  fame  way.  The  fame  effeft  is  produced  by  grind¬ 
ing  or  filing  magnets  and  loadflones.  The  latter  arc 
frequently  made  wort  hk  fa  by  grinding  them  into  the 
proper  fhape.  This  fhould  be  avoided  as  much  as  pof- 
Able,  and  it  fhould  always  be  done  in  moulds  made  of 
foft  iron  and  very  ma.fiive;  but  this  w  ill  not  ahvavs  pre¬ 
vent  the  diflipation  of  Jlrong  magnetifm.  Asa  farther 
reafon  for  afligning  this  caufe  for  the  diflipation  in  fuch 
cafes,  it  mull  be  obferved  (Mufchenbroek  takes  notice 
of  it),  that  a  magnet  or  loadftoue  may  be  giound  at  its 
neutral  point  without  much  damage.  But  we  had  the 
follow  ing  moll  diftinft  example  of  the  procefs.  A  very 
fine  artificial  magnet  was  fufpended  by  a  thread,  with 
its  fouth  pole  down.  A  perfon  was  employed  to  knock 
it  inceflantly  with  a  piece  of  pebble,  in  fuch  a  manner 
as  to  make  it  ring  very  clearly,  being  extremely  hard 
and  elaftic.  Its  magnetifm  was  examined  from  time  to 
time  with  a  very  fmali  compafs  needle.  In  three  quar¬ 
ter  of  an  hour,  its  magnetifm  was  not  only  deftroyed, 
but  the  lower  end  (hewed  figns  of  a  north  pole.  The 
fame  magnet  was  again  touched,  and  made  as  ftrong  as 
before,  and  was  then  wound  about  very  tight  with 
wetted  whipcord,  leaving  a  fmali  part  bare  in  the  middle. 

It  was  again  knocked  with  the  pebble,  but  could  no 
longer  ling.  At  the  end  of  three  quarters  of  an  hour 
its  magnetifm  .was  ft  ill  vigorous,  and  was  not  near  gone 
after  two  hours  and  a  quarter.  We  diicharged  a  Ley¬ 
den  jar  (coated  with  gold  leaf)  in  the  fame  way.  It 
Hood  on  the  cop  of  an  axis ;  and  while  this  was  turned 
round,  the  edge  was  rubbed  with  a  very  dry  cork  filled 
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with  rofin.  and  faftered  to  the  end  of  a  glafs  rod.  This 
made  the  jar  found  like  the  glafs  of  a  harmonica.  One 
of  them  w  as  fplit  in  this  operation. 

A  fmall  bar  of  fleel  was  heated  red  hot  and  temper¬ 
ed  hard  between  two  ftrong  magnets  lying  in  fhallow 
boxes  tilled  with  water,  and  was  more  flrongly  impreg¬ 
nated  in  this  way  than  in  any  other  that  we  could  think 
of  for  a  bar  of  that  fhape.  It  has  not  yet  been  afeer. 
tained  in  what  temperature  it  is  mod  fufceptible  of  mag- 
netifm,  but  it  was  confiderably  hotter  than  to  be  jull 
viiible  in  a  dark  place.  Tt  is  r.o  objection  to  our  way 
of  conceiving  magnetifm,  that  the  fluid  is  immoveable 
or  ina&fve  when  the  iron  is  red  hot.  Either  of  thefe, 
or  both  of  them,  may  refult  from  the  union  with  the 
caufe  of  heat.  Even  a  particular  degree  of  expanfion 
may  fo  change  the  law  of  adtion  as  to  make  it  immove¬ 
able  ;  or  the  union  with  caloric  may  render  it  hi  active  at 
all  fenfible  diftances.  We  cannot  but  think,  that  fome 
very  irdtru&ive  fa&s  might  be  obtained  by  experiments 
made  on  non  in  the  moment  of  its  production,  and 
changes  in  various  chemical  precedes.  All  magnetifm 
is  gone  when  it  is  united  with  fulphur  and  arfenic  in  the 
greattft  number  of  ores  ;  and  when  it  is  in  the  ftate  of 
an  ochre,  ruft.  idhiops,  or  folution  in  acids  ;  and  when 
united  with  aftringent  fubftanccs,  fuch  as  galls.  When, 
and  in  what  ftate,  does  it  become  magnetic  ?  And 
whence  comes  the  fluid  of  Ahpinns  ?  It  were  worth 
while  to  try,  whether  magnets  have  any  influence  in 
the  formation  or  cryflallization  of  the  martial  falts  ; 
and  what  will  be  their  efleft  on  iron  when  precipitated 
from  its  folutions  by  another  metal,  See.  See. 

.  There  remains  one  remarkable  fa6t  to  be  taken  no¬ 
tice  of,  which,  in  one  point  of  view,  is  a  confirmation 
of  the  hypothefls,  but  in  another  preients  confiderable 
difficulties.  It  is  well  known,  that  no  magnet  has  ever 
been  feen  which  has  but  one  pole  ;  that  is,  on  the  hy- 
pothefts  of  TEpir.us,  which  is  wholly  redundant,  or 
wholly  deficient.  If  all  magnetifm  be  either  the  imme¬ 
diate  or  the  lemcte  tffeft  of  the  great  magnet  contain¬ 
ed  in  the  earth,  and  if  it  be  pi uduced  by  induction, 
without  any  ccmmimicaticn  of  fubftancc,  but  only  by 
changing  the  difpofitionof  the  fluid  already  in  the  iron, 
we  never  fhould  fee  a  magnet  with  only  one  pole.  It 
nuift  be  owned,  that  we  never  can  make  fuch  a  magnet 
hy  ar:y  of  the  process  hitheito  deferibed;  but  the  ex¬ 
istence  of  fuch  does  net  feem  impoffible.  Suppofing  a 
magnet,  of  the  moll  regular  magnetifm,  having  only 
two  poles  ;  and  that  we  cut  it  through  at  the  neutral 
point,  or  that  we  cut  or  break  off  any  part  of  it  —  the 
fad  is,  (for  the  experiment  li3S  been  tried  ever  ftnee 
men  began  to  fpt culate  about  magnetifm),  that  each 
part  becomes  an  ordinary  magnet,  with  two  polc3,  one 
of  which  is  of  the  fame  kind  as  before  the  feparation. 
The  queflion  now  is,  What  fhould  happen  according  to 
the  theory  maintained  by  yEpinus  ?  —  7  nit  am .  Theor .  E- 
hct.  tt  Magnetifm ,  p.  104,  & c. 

Let  NAS  . (fig.  34.)  be  a  magnet,  of  which  N  is 
the  overcharged  pole.  Ect  the  oidinates  of  the  curve 
I)AE  expreis  the  difference  between  the  natural  denfi- 
ty  of  the  fluid,  in  a  ftate  of  uniform  diffufion,  and  its 
denfity  as  it  is  really  difpofed  in  the  magnet.  lhe 
area p  n  ND  will  there  exprefs  the  quantity  of  redun¬ 
dant  fluid  in  the  part  n  N,  and  the  area  q  ES  m  expref- 
fes  the  fluid  wanting  in  the  part  S  m.  The  interfedion 
A  marks  that  part  of  the  magnet  where  the  fluid  is  of 
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its  natural  denfity.  Suppofe  t he  part  N a  to  be  lepa- 
rated  from  the  reft,  containing  the  redundant  fluid 
ND/>«.  The  tendency  of  this  fluid  to  efcape  from  the 
iron  with  which  it  is  connede  l  will  be  greater  (Mr 
-Epiinis  thinks)  than  before  ;  becaufe  its  tendency  to 
quit  the  magnet  formerly  was  repreffed  by  the  attrac¬ 
tions  of  the  redundant  matter  contained  in  AS.  This 
is  certainly  true  of  the  extremity  N  ;  nay,  perhaps  of 
all  the  old  external  furface.  Fluid  will  therefore  efcape. 

Suppofe  that  fo  much  has  quitted  the  iron  that  the 
point  n  has  the  fluid  of  its  natural  denfity,  as  is  repre¬ 
sented  in  n°3-  there  is  ftill  a  force  operating  at  tend¬ 
ing  to  efcape,  arifmg  from  the  repulfion  of  ail  the  re¬ 
dundant  fluid  n  DN.  If  this  be  Infficient  for  overco¬ 
ming  the  obftrudion,  it  will  really  efcape,  and  the  iron 
will  be  left  in  the  ftate  reprefented  by  n  ’  4.  with  an 
overcharged  part / N,  and  an  undercharged  part  f  n. 

In  like  manner,  the  tendency  of  the  magnetic  fluid 
firronnding  the  magnet  to  enter  into  its  deficient  pole, 
will  be  greater  when  it  is  feparated  from  the  other,  not 
being  checked  by  the  repulfion  of  the  redundant  fluid 
in  that  other. 

Mr  TEpintis  relates  fome  experiments  which  he  made 
on  this  fubjeft.  The  general  refult  of  them  was,  that 
the  moment  the  paits  were  feparated,  each  had  two 
poles,  and  that  the  neutral  point  of  each  magnet  was 
much  nearer  to  the  place  of  their  former  union  than  to 
their  other  ends.  In  a  quarter  of  an  hour  afterward, 
the  neutral  points  had  advanced  nearer  to  their  middle, 
and  continued  to  do  fo,  by  very  fmall  fteps,  for  fome 
hours,  and  fometimes  days,  and  finally  were  ftationary 
in  their  middles.  $4 

We  acknowledge,  that  this  reafoning  does  not  alto-Defedi  of 
gether  fatisfy  us,  and  chat  the  gradual  progrefs  of  the?*11*5  reafon- 
neutral  point  toward  the  middle  of  each  piece,  although ir,2’ 
agreeable  to  what  fhould  refult  from  an  efcape  of  fluid, 
is  not  a  proof  of  it.  We  know  already,  that  the  in¬ 
duction  of  magnetifm  is  a  progrdlive  thing ;  and  we 
fhould  have  expefledthis  change  of  the  fituation  of  the 
neutral  point,  whatever  be  the  nature  of  magnetifm. 

There  is  fomething  fimilar  to  this,  and  perhaps  equally 
puzzling,  in  the  immediate  recovery  of  magnetifm  w  hich 
has  been  weakened  by  heat  ;  it  is  partly  recovered  on 
cooling. 

But  our  chief  difficulty  is  this  :  At  the  point  A 
(fig.  34.)  every  thing  is  in  equilibrium  before  the  frac¬ 
ture.  'The  particle  A  1*3  lepelled  hy  the  redundant 
fluid  in  AN,  and  attia&ed  by  the  redundant  matter  in - 
AS  ;  yet  it  does  not  move,  for  the  magnetifm  is  flip- 
Doled  to  have  permanency.  Therefore  the  obftrudtion 
at  A  cannot  be  overcome  by  the  united  repulfion  of 
AN  and  attraction  of  AS.  Nor  can  the  obftru&ion 
at  N  be  overcome  by  the  difference  of  thefe  two  forces. 

New  fuppofe  AS  annihilated.  The  change  made  on 
the  ftate  of  things  at  A  is  furely  greater  than  that  at 
N,  becaufe  the  force  abftratecl  is  greater,  the  diftancc 
being  lefs.  It  does  not  clearly  appear,  therefore,  that 
the  removal  of  AS  fhould  occafion  an  efflux  at  N.  S  his, 
hov/ever,  is  not  impofliole  ;  becaufe  the  fluid  may  be  fo 
difpofed,  by  great  conftipation  near  N,  and  no  great 
excefs  of  denfity  near  A,  that  a  fmaller  change  at  N 
may  produce  an  efflux  there.  But  furely  the  tendency 
to  efcape  at  A  mull  now  be  diminifhed,  inftead  of  be¬ 
ing  greater  after  the  fra&ure.  And  if  any  efcape  frem 
N,  this  will  it  ill  moic  diminifh  that  tendency  to  efape 
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from  A.  It  does  not  therefore  appear  a  clear  confe- 
quence  of  the  general  theory,  that  the  conftipated  fluid 
fhould  efcape  ;  and  more  particularly,  that  A  fhouid 
become  deficient.  And  with  refpedt  to  the  entry  of 
fluid  into  the  other  fragment,  and  its  becoming  over¬ 
charged  at  my  the  rea Coning  feeins  ftill  lefs  convincing. 
The  flep3  of  the  phyfical  procefs  in  the  two  parts  of 
the  original  magnet  are  by  no  means  convertible  or 
counterparts  of  each  other.  There  is  nothing  in  the 
part  AS  to  refemhie  the  force  of  repulfion  really  exert¬ 
ing  itfelf  in  the  correiponding  point  of  AN.  There 
would  be,  if  there  were  a  particle  of  fluid  in  that  place; 
but  there  is  not.  The  tendency  therefore  of  external 
fluid  to  enter  there,  does  not  refembk  the  tendency  of 
the  internal  fluid  to  expand  and  diffipate.  It  is  true, 
indeed,  the  difeourfe  fhould  be  confined  to  points  of 
the  furface.  But  the  internal  motion  muft  alfo  be  con 
fidered  ;  and  the  great  objection  always  remains,  name¬ 
ly,  that  the  obilrudtion  at  A  (n°  i.)  or  at  «  (n°  3.) 
is  fuflicient  to  prevent  the  paflage  of  a  particle  of  fluid 
from  the  pole  AN  into  the  pole  AS,  when  urged  by 
the  repulfion  of  the  fluid  in  the  one  and  the  attraction 
of  the  iron  in  the  other;  and  yet  will  not  prevent  the 
efcape  of  a  particle  when  one  of  thofe  caufes  tf  motion 
is  removed.  Add  to  this,  that  the  whole  hypothecs 
afiumes  a3  a  principle,  that  the  rehflance  to  dcape  from 
any  point  is  greater  than  the  obilrudlion  to  motion 
through  the  pores.  This  is  readily  granted  ;  for  how 
ever  gieat  we  fnppofe  the  attraction,  in  the  limits  of 
phyfical  contact,  it  will  be  no  obftruflion  to  motion 
through  the  pores,  becaufe  the  particle  is  equally  af¬ 
fected  by  the  oppofite  fides  of  the  pores  ;  whereas,  in 
quitting  the  body  altogether,  there  is  nothing  beyond 
the  body  to  counteract  the  attraction  by  which  it  is  re¬ 
tained. 

There  feems  fomething  wanting  to  accommodate  this 
beautiful  hypotheiis  of  Mr  iEpinus  to  this  remarkable 
phenomenon  ;  and  the  coincidence  is  otherwife  fo  com¬ 
plete,  that  we  are  almoil  obliged  to  conclude  that  it  is 
merely  a  deficiency,  arifing  from  our  not  having  a  fnf- 
ficient  knowledge  of  the  law  of  magnetic  aCtion.  This 
is  quite  fnfficient :  For  it  may  he  ftriCtly  demonflrated, 
that  if  the  magnetic  aCtion  decreafes  in  higher  ratio 
than  that  of  the  fquares  of  the  distances,  the  permanen¬ 
cy  of  the  fluid  in  any  particular  difpofition  has  fcarccly 
any  dependence  on  the  particles  at  any  fcnfible  diltance, 
and  is  afFe&ed  only  by  the  variations  of  its  denlity  (See 
Electricity,  Suppl.  n°  217.  for  a  cafe  fomewhat  fi¬ 
ll  ilar).  Therefore,  if  the  fluid  be  fo  difpofed,  that  its 
denfity  may  be  reprefented  by  the  ordinates  of  fuch  a 
curve  as  is  drawn  in  fig.  34.  having  its  two  extremities 
concave  toward  the  axis,  and  a  point  of  contrary  flex¬ 
ure  at  A,  the  tendency  to  efcape  at  A  will  be  the  great- 
eft  pofiible  ;  and  when  the  magnet  is  broken  at  A 
(n°  1.),  or  when  the  fluid  has  taken  the  arrangement  re¬ 
prefented  by  n°  3.  it  cannot  flop  there,  and  mujl  become 
deficient  iri  that  part.  Now,  it  muft  be  acknowledged, 
that  we  are  not  abfolutely  certain  that  the  magnetic 
action  is  in  the  precife  inverfe  duplicate  ratio  of  the  di¬ 
ll?,  nee.  All  that  we  are  certain  of  is,  that  it  is  much 
nearer  to  it  than  to  either  the  inverfe  fimple  or  inverfe 
triplicate  ratio.  We  own  ourfelves  rather  difpofed  to 
aferibe  the  prefent  difficulty  to  our  ignorance  of  feme 
circumftance,  purely  mathematical,  overlooked,  or  mif- 


taken,  than  to  think  a  conjecture  unfounded,  which  tal¬ 
lies  fo  accurately  with  fuch  a  variety  of  phenomena. 

We  may  here  obferve,  that  we  aie  not  altogether  fa- 
tisfied  with  TEpinus’s  form  of  the  experiment.  He  did 
not  break  a  magnet ;  he*  fet  two  fleel  bars  end  to  end, 
and  touched  them  as  one  bar,  making  the  magnetifm 
perfectly  regular  ;  he  then  feparated  them,  and  found 
that  each  had  two  poles.  But  was  he  certain  that, 
when  joined,  they  made  but  one  magnet  l  We  have 
fometirnes  fuceeeded  in  doing  this,  as  we  thought,  by 
the  curves  of  iron  filings  ;  but  on  putting  the  needle 
with  which  we  were  examining  their  polarity  into  pro¬ 
per  litnations,  we  fometirnes  found  it  in  the  ftcond  in- 
terfe&'on  of  the  fecondary  curves,  (hewing  that  the  bar3 
were  really  two  magnets,  and  not  one. 

On  the  other  hand,  when  a  piece  is  broken  off  froru 
a  magnet,  the  fuccuffion  and  el?. flic  tremor  into  which 
the  parts  are  thrown,  and  even  the  bending  previous  to 
the  fra&ure,  may  give  opportunity  to  a  diffipation, 
which  could  not  other  wile  happen.  The  parts  fhould 
be  feparated  by  corrofion  in  an  acid,  and  the  gradual 
change  of  magnetifm  fhould  be  carefully  noted.  The 
writer  of  this  article  has  made  feme  experiments  of  this 
nature,  the  refults  of  which  prefent  fomc  curious  obfer- 
vations :  but  they  are  not  yet  brought  to  a  conclufion 
that  is  fit  to  be  laid  before  the  public. 

Mr  Prevot  of  Geneva,  in  a  diflertation  on  the  origin  Hypolhcfii 
of  magnetic  forces,  endeavours  to  give  a  theory  which 
obviates  the  only  difficulty  in  that  of  iEpinus  ;  hut  it 
is  incomparably  more  complex,  employing  two  fluids, 
which  by  their  union  compofe  a  third,  which  he  calls 
combined  fluid.  There  is  much  ingenuity,  and  even 
mathematical  addrefs,  in  adjuftingthe  relative  properties 
of  thofe  fluids.  But  feme  of  them  aixi  palpably  incom¬ 
patible  ;  ex.  gr .  the  particles  of  each  attratl  each  other, 
but  thofe  of  the  other  kind  moft  ftrongly  ;  yet  they  are 
both  elaftic  like  air.  This  is  furely  inconceivable.— 
Granting  this,  however,  he  fuits  his  different  attractions, 
fo  that  a  flrong  ekClive  attraClion  of  the  combined 
fluid  for  iron  decompofes  part  of  the  fluid  in  the  iron, 
and  each  of  its  ingredients  occupies  oppofite  ends  of 
the  b3r  ;  then  will  the  bars  approach  or  recede,  accord¬ 
ing  as  the  near  ends  contain  a  different  or  the  fame  in¬ 
gredient.  All  this  is  operated  without  repulfion. 

But  the  whole  of  this  is  mere  accommodation,  like 
iEpinus’s,  but  fo  much  more  complex,  that  it  re¬ 
quires  very  intenfe  contemplation  to  follow  the  author 
through  the  confequences.  Add  to  this,  that  his  attrac¬ 
tions  aieoperated  by  another  fluid,  infinitely  more  fubtle 
than  either  of  thofe  already  mentioned,  every  particle 
of  thefc  being,  as  it  were,  a  world  in  comparifon  of 
thofe  of  the  other.  In  fliort,  he  adopts  all  the  extra¬ 
vagant  fuppofitions  of  I.e  Sage  of  Geneva,  and  every 
thing  is  ultimately  impulfion.  Nor  is  the  contrivance 
for  obviating  the  difficulty  (fo  often  mentioned)  at  all 
clear  and  convincing  ;  and  it  is  equally  gratuitous  with 
the  reft.  We  cannot  think  this  hypotheiis  at  all  1‘nti- 
tled  to  the  name  of  explanation.  35 

This  muft  ferve  for  an  account  of  the  hypothefis  of  Remark* 
iEpinus.  The  philofophical  reader  will  fee,  that  how- 011 
ever  exa&ly  it  may  tally  with  every  phenomenon,  it LhcicS* 
cannot  be  called  an  explanation  of  the  phenomena  ;  be¬ 
caufe  it  is  the  phenomena  which  explain  the  hypothe¬ 
fis,  or  give  us  the  chara&ers  of  the  magnetic  fluid,  if 

fuch 


magnetism. 

But  we  are  not  obliged  to  admit  this 
true  decyphe- 


fuch  exilic. 

exigence,  as  we  admit  that  to  be  the 
ring  of  a  letter  which  makes  fenfe  of  it.  In  that 
cafe  we  know  both  parts  of  the  fubjedr — the  chavadters 
and  the  founds  ;  but  are  ignorant  which  correfponds  to 
which.  Did  we  fee  a  fluid  abftraded  from  one  part 
of  a  bar  and  conftipated  in  another,  and  perceive  the 
abftradtion  and  conit ipat ion  always  accompanied  by  the 
obferved  attractions  and  repullions,  the  rules  of  philo- 
fophical  difcuflion,  nay,  the  conttitution  of  our  own 
mind,  would  oblige  us  to  aflign  the  one  as  the  caufe  or 
occafion  of  the  other.  But  this  important  circumftance 
Js  wanting  in  the  prefent  cafe.  We  think,  however, 
that  it  merits  a  clofe  attention  ;  and  we  entertain  great 
hopes  of  its  being  one  day  completed,  by  including  this 
fingle  exception. 

At  the  fame  time,  it  mult  be  owned,  that  it  gives  no 
extenfion  of  knowledge  ;  for  it  can  have  no  greater  ex- 
tenlion  than  the  phenomena  on  which  it  is  founded,  and 
cannot,  without  rifle  of  error,  be  applied  to  an  untried 
cafe,  of  a  kind  diflimilar  in  its  nature  to  the  phenomena 
on  which  it  is  founded.  We  doubt  not  but  that  its  in¬ 
genious  author  would  have  faid,  that  a  bit  broken  off 
frem  the  north  pole  of  a  magnet  would  be  wholly  a 
north  pole,  if  he  had  not  known  that  the  fad  was 
otherwife. 

But  this  hypothefis  greatly  aids  the  imagination  in 
conceiving  the  procefe  of  the  magnetical  phenomena. 
The  more  we  ftudy  them,  the  more  do  they  apoear  to 
refemble  the  protrufion  of  a  fluid  through  the  parts  of 
an  obflruding  body.  It  proceeds  gradually.  It  may 
be,  as  it  were,  overdone,  and  regorges  when  the  propel¬ 
ling  caufe  is  removed.  The  motion  is  aided  by  what 
we  know  to  aid  other  obftruded  motions.  As  a  fluid 
would  be  conllipated  in  all  protuberances,  fo  the  facul¬ 
ty  of  producing  the  phenomena  is  greater  in  all  fuch  ii- 
tuations,  &c.  See.  This,  joined  to  the  impoflibility  of 
tpeaking,  with  clearnefs  of  conception,  of  the  propaga¬ 
tion  of  powers  without  the  protrufion  of  fomething  in 
which  they  inhere,  gives  it  a  hold  of  the  imagination 
which  is  not  cafily  fhaken  off. 

To  fay  that  nothing  is  explained  when  the  attrac¬ 
tion  of  the  fluid  is  not  explained,  and  that  this  is  the 
main  queflion,  gives  us  little  concern.  We  offer  no  ex¬ 
planation  of  this  attradion,  more  than  of  the  attradion 
of  gravity.  There  is  nothing  contrary  to  the  laws  of 
human  intelled,  nothing  inconfiftent  with  the  rules  of 
reafoning,  in  faying,  that  things  are  fo  conftitnted, 
that  when  two  particles  are  together,  they  feparate, 
although  we  are  ignorant  of  the  immediate  caufe  of 
their  reparation.  Thofe  who  think  that  all  motion  is 
performed  by  impuliion,  and  who  explain  magnetifm 
by  a  flream  of  fluid  circulating  round  the  magnet, 
mult  have  another  fluid  to  impel  this  fluid  into  its  cur- 
vilineal  path  ;  for  they  infill,  that  the  planets  are  fo 
impelled.  Then  they  mud  have  a  third  fluid  to  de¬ 
fied  the  vertical  motions  of  the  fecond,  and  fo  on  with¬ 
out  end.  This  is  evident,  and  it  is  abfurd.  But  we 
have  faid  enough  in  the  article  Impulsion,  Suppl.  to 
(hew  that  all  hypothecs  framed  on  purpofe  to  explain  ac¬ 
tion  e  dijlanti  by  impulfion  are  illogical  ;  becaufe  im- 
pulfion  requires  explanation  as  much  as  the  other,  and 
neither  the  one  nor  the  other  will  ever  be  refolved  into 
any  thing  but  the  fiat  of  the  Allwife  Author  of  the 
univerfe. 
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^  ‘  c  conclude  with  defiring  the  reader  to  remark,  that  «7 
the  explanation  which  we  have  given  of  the  magnetical The  Frece“ 
phenomenais  independent  of  the  hypothefis  of  AEpi- ?ing  the.ory 
nus,  Or  any  hypothefis  whatever.  We  have  narrated  apothefi,.  “ 
variety  of  very  diftingnifhable  fads,  and  have  marked 
their  didindions.  We  have  been  able  to  reduce  them 
to  general  clafles;  and  even  to  groupe  thofe  claffes  into 
others  dill  more  general;  and  at  lad,  to  point  out 
one  which  is  difcoverable  in  them  all.  This  i&  giving 
a  philosophical  theory,  in  the  drided  fenfe  of  the  word; 
becaufe  we  fhew,  in  every  cafe,  the  modification  of 
the  general  fad  which  allots  it  this  or  that  particular 
place  in  the  claflGfication.  Thus  we  have  fhewn  that 
the  polarity  or  diredive  power  of  magnets  h  only  a  mo¬ 
dification  of  the  general  fad  of  attradion  and  repulfiom 
Dr  Gilbert's  theory  of  terrejlrial  magnetifm  is  indeed  a 
hypothefis,  and  we  enounced  it  as  fuch.  It  only  claims 
probability,  and  we  apprehend  that  a  very  hi^h  degice 
of  credit  will  be  given  to  it. 

We  hope  tHt  many  of  our  readers  will  have  their 
curiofity  excited  by  the  account  we  have  given  ofiEpi- 
mis’s  theory.  'Fo  fuch  we  earnedly  recommend  the  fe- 
rious  pern fal  of  his  book  Pent  amen  Theories  Eleftricitatis 
et  Magnet  if  mi)  Autl.  F.  JEphw ,  Petropoli,  17^9.  Van 
Swinden  has  inehided  a  ve*-y  good  abltrad  of  it  in  his 
2d  volume  Sur  f* Fleet r idle,  written  by  Proftfibr  SteD- 
lehner  of  Ratifbon  or  Jngoldadt.  The  mathematical 
part  is  greatly  fimplified,  and  the  whole  is  prefented  in 
a  very  clear  and  accurate  manner.  Mr  Van  Swinden  is 
a  profefied  foe  to  all  hypothefes  ;  but  he  is  not  mode¬ 
rate,  and  we  wilh  that  wc  could  fay  that  he  is  candid. 

He  attacks  every  thing ;  and  takes  the  opportunity  of 
every  analog)"  pointed  out  by  iEpinus  between  magne¬ 
tifm  and  elcdlricity  to  repeat  the  fir  It  fentence  of  his 
diflertation,  namely,  that  magnetifm  and  ele&ricity  are 
not  the  fame;  a  thing  that  jEpinus  alfo  maintains.  But 
he  even  charges  iEpinus  with  a  miilake  in  his  funda¬ 
mental  equations,  which  invalidates  his  whole  theory. 

He  fays  that  AEpinus  has  omitted  one  of  the  acting 
forces  affumed  in  his  hypothefis.  This  is  a  moll  ground- 
lefs  charge  ;  and  we  own  that  we  cannot  conceive  how 
Van  Swinden  could  fall  into  fuch  a  miltake.  We  are 
unwilling  to  call  it  intentional,  for  the  mere  purpofe  of 
raifing  a  man  of  It  raw  to  knock  him  down  again. 

Abbe  Haiiy  of  the  French  Academy  has  alfo  publifhed 
an  abridgment  of  AEpinus’s  theory,  with  many  excellent 
remarks,  tending  to  clear  the  theory  of  the  only  defedl 
that  has  been  found  in  it.  This  work  was  much  ap¬ 
proved  of,  and  recommended  by  the  Academy.  We 
have  not  had  the  good  fortune  to  fee  a  copy  of  it.  8g 

The  reader  cannot  but  have  remarked  the  clofe  analo-  Analogy  of 
gy  between  the  magnetical  phenomena  and  thofe  of  indu-m  K  aifm 
ced  eledlricity  ;  indeed,  all  the  phenomena  of  attradliou  a:ui  eie<ari* 
and  repulfion  are  the  fame  in  both.  The  mechanical0  ty‘ 
compolition  of  thofe  adtions  produces  a  directive  power 
and  a  polarity,  in  eledhical  as  well  as  in  magnetical  bo¬ 
dies.  We  can  make  an  eledfcrical  needle  which  will  ar¬ 
range  itfelf,  with  refpedl  to  the  overcharged  and  under¬ 
charged  ends  of  a  body  eledlrified  by  mere  polition,  jufl 
as  a  compafs  needle  is  arranged  by  a  magnet.  We  can 
touch  a  Hick  of  fealing  wax  in  the  manner  of  the  double 
touch,  fo  as  to  give  it  poles  of  conliderable  force  and 
durability.  As  a  red  hot  Heel  bar  acquires  permanent 
poles  by  quenching  it  near  a  magnet,  fo  melted  wax 
acquires  them  by  freezing  in  the  neighbourhood  of  a 
U  pofitivc 
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pofitive  and  negative  ele&ric.  Some  have  inferred  a 
famenefs  of  origin  of  thefe  two  fpecies  of  powers  from 
thofe  various  circumftances  of  refemblance  ;  but  the 
original  caufes  feem  to  be  diftin<5t  on  many  accounts. 
Electricity  is  common  to  all  bodies.  ’The  caufe  of 
magneMfm  can  operate  only  on  iron.  Although  light¬ 
ning  or  an  electrical  (hock  gives  polarity  to  a  needle, 
we  need  not  infer  the  identity  of  the  caufe,  becaufe  the 
polarity  which  it  gives  is  always  the  fame  with  that  gi¬ 
ven  by  great  heat ;  and  there  is  always  intenfe  heat  in 
this  operation.  The  phenomenon  which  looks  the  moll 
like  an  indication  of  identity  of  the  origin  of  electricity 
and  magnetifm  is  the  direction  of  the  rays  of  the  aurora 
borealis — thty  converge  to  the  fame  point  of  the  hea¬ 
vens  to  which  the  elevated  pole  of  the  dipping  needle 
directs  itftlf.  But  this  is  by  no  means  a  fufficient  foun¬ 
dation  for  eftablifhing  a  famenefs.  Electricity  and 
magnetifm  may,  however,  be  related  by  means  of  fome 
powers  hitherto  unknown.  But  we  are  decidedly  of 
opinion,  that  the  electric  and  magnetic  fluid  are  totally 
different,  although  their  mechanical  actions  are  fo  like 
that  there  is  hardly  a  phenomenon  in  the  one  which  has 
not  an  exact  counterpart  in  the  other.  But  we  fee 
them  both  operating,  with  all  their  marks  of  diflinc- 
tion,  in  the  fame  body  ;  for  iron  and  loadftones  may  be 
electrified,  like  any  other  body,  and  their  magnetifm 
fuffers  no  change  or  modification.  We  can  fet  thefe 
two  forces  in  oppofition  or  compofition,  juft  as  we  can 
oppofe  or  compound  gravity  with  cither.  While  the 
iron  filings  are  arranging  themftlves  round  a  magnet, 
the  mechanical  action  of  electricity  may  be  employed 
either  to  promote  or  binder  the  arrangement.  They  are 
therefore  diflinct  powers,  inherent  in  different  fubjects. 

But  there  are  abundance  of  other  phenomena  which 
fhew  this  diverfity.  There  is  nothing  in  magnetifm  like 
ever,  efi’edba  body  overcharged  or  undercharged  in  teto.  There  is 
caufe*  *amc  nothing  which  indicated  the  prefence  of  the  fluid  to  the 
other  ftnfes  —  nothing  like  the  fpark,  the  fnap,  the  vi- 
fible  diffipation  ;  becaufe  the  magnetic  fluid  enters  into 
no  union  with  air,  or  any  tiling  but  iron.  There  is  no¬ 
thing  rcfembling  that  inconceivably  rapid  motion  which 
we  fee  in  electricity;  the  quickeft  motion  of  magnetifm 
feems  inferior  (even  beyond  comparifou)  with  the  How¬ 
ell  motion  along  any  eledlric  conductor.  Therefore 
there  is  no  pofUbility  of  difeharging  a  magnet  as  we 
difeharge  a  coated  plate.  Indeed,  the  refemblance  be¬ 
tween  a  magnet  and  a  coated  plate  of  glafs  is  exceed¬ 
ingly  fi  ght.  The  only  refemblance  is  between  the 
magnet  and  an  inconceivably  thin  ftratum  of  the  glafs, 
which  ftratum  is  pofitive  in  one  fide  and  negative  in  the 
other.  The  only  perfedl  refemblance  is  between  the 
induced  magnetifm  of  common  iron,  and  the  induced 
eledlricity  of  a  condudlor. 

The  following  feem  the  moil  inftrudlive  differtations 
on  magnetifm,  either  as  valuable  colledlions  of  obferva. 
lions,  or  as  judicious  reafonings  from  them,  or  as  the 
fpecnlations  of  eminent  or  ingenious  men  concerning 
the  nature  of  magnetifm. 

C  rilbertus  de  Magnete,  Lond.  »  600,  fol. 

JEpini  Tentamen  Theorire  Magn.  et  Eledlr. 
Eberhard's  Tentam.  Theor.  Magnetifmi,  1720. 
Diflertations  fur  Paimant,  par  du  Fay,  1728. 
Mufchenbroek  Diflert.  Phyfico  Experimentalis  de 
Magnete. 

Pieces  qui  ont  emporte  le  prix  de  V Acad,  des  Sciences 


s9 

They  are 
not,  hew- 


a  Paris  fur  la  ineiileure  conftructlon  des  BoufToIes  de  de¬ 
clination.  Recueil  des  pieces  conrounees,  tom  v 

Epleri  opufeuh,  tom.  iii.  continens  Theonam  Mag¬ 
netic,  Berlin,  1751. 

iEpini  Oratio  Academics,  1758. 

ALpini  item  Comment.  Petrop.  nov.  tom.  x. 

Anton.  Brugmanni  tentam.  Phil,  de  materia  Magne¬ 
tics,  Francqucrse,  1765. 

There  is  a  German  tranflation  of  this  work  by  Ei* 
fenbach,  with  many  very  valuable  additions. 

Scarella  de  Magnete,  2  tom  fol. 

Van  Swindtn  Tentamina  Magnetics,  4to. 

Van  Swindtn  fur  V Analogic  entre  les  phenomene* 
Eledlriques  et  Magnetiques.  3  tom.  8vo. 

Differtation  fur  les  Aimans  artificielles  par  An- 
theanme. 

Experiences  fur  lc3  Aimans  artificielles  par  Nicholas, 
Fufs,  1782. 

Efiai  fur  l’Origine  des  Forces  Magnetiqucs  par  Mr 
P  revolt. 

Snr  les  Aimans  artificielles  par  Rivoir,  Paris  1^52. 

DifTcrtutio  de  Magnetifmo  par  Sam.  Klingenftier  et 
Jo.  Brander,  Holm.  1752. 

Defcription  des  Courants  Magnetiqucs,  Stra(bou**g, 
1  75  3* 

Traitc  de  PAiman  par  Dalance,  Amfl.  1687. 

Befides  thefe  original  works,  we  have  feveral  differU- 
tions  on  magnetical  vortices  by  Des  Cartes,  Bernoulli, 
Euler,  Du  Tour,  &c.  publifhed  in  the  colledlions  of  the 
works  of  thofe  authors,  and  many  diflertations  in  the 
memoirs  of  different  academies;  and  there  are  many 
popular  treatifes  by  the  traders  in  experimental  philo- 
iophy  in  London  and  Paris.  Dr  Gown  Knight,  the 
peifon  in  Europe  who  was  moft  eminently  (killed  in  the 
knowledge  of  the  phenomena,  alfo  publifhed  a  difl’erta- 
tion  in  titled,  sin  attempt  to  explain  the  Phenomena  of 
Nature  by  two  principles ,  At  t  ration  and  Rep u ft on, 
Lond.  174*,  4to,  in  which  he  has  included  a  theory 
of  magnetifm.  It  is  a  very  cui ions  work,  and  fho.ild 
be  ltudied  by  all  thofe  who  have  recourfe  without  Lruple 
to  the  agency  of  invifible  fluids,  when  they  are  tired  of 
patient  thinking.  They  would  there  fee  what  thought 
and  combination  are  neceftaiy  before  an  invifible  fluid  can 
be  really  fitted  for  performing  any  office  we  choofe  to 
afligii  it.  And  they  w  ill  get  real  inilruction  as  to  what 
fervices  we  may  expect  ot  fuch  agents,  and  from  what 
talks  they  mtifl  be  excluded.  The  Do£lor’s  theory  of 
magnetifm  is  very  unlike  the  reft  of  the  performance  ; 
for  he  does  not  avail  himftlf  of  the  vaft  apparatus  of 
propofitions  which  he  had  eftablifhed,  and  adopts  with¬ 
out  any  nice  adjuftment  the  mod  common  notions  of 
an  impuifive  vortex.  Both  the  production  and  mainte¬ 
nance  of  this  vortex,  and  its  mode  of  operation,  are  ir¬ 
reconcilable  with  the  acknowledged  laws  of  imoultion. 

Si  quid  novijli  ret  ins  ijlis ,  carulidus  imperti  —ft  non 
his  uters  vice  urn. 


APPENDIX. 


We  have  been  favoured  with  the  following  inveftiga-  Inveft.f 
tion  of  the  curves,  to  which  a  needle  of  indefinite  mi-  tion  of  tltfl 
mitenefs  will  be  a  tangent,  by  Mr  Playfair,  Profeffor  of1Iiao‘ e,K 
Mathematics  ia  the  Uaiverfity  of  Edinburgh. 

Two 


curve. 


MAGN 

Two  magnctical  poles  being  given  in  pofition,  the 
force  of  each  of  which  is  fuppofed  to  be  as  the  wth 
power  of  the  pittance'  from  it  reciprocally,  it  is  required 
to  find  a  curve,  in  any ’point  of  which  a  needle  (indefi¬ 
nitely  fhort)  being  placed,  its  direction,  when  at  reit, 
may  be  a  tangent  to  the  curve  ? 

1  Let  A  and  B  (fig.  ^5.)  be  the  poles  of  a  magnet, 
C  any  point  in  the  curve  required  ;  then  we  may  fup- 
pofe  the  one  of  thefe  poles  to  a&  on  the  needle  only  by 
repnlfion,  and  the  other  only  by  attraction,  and  the  di- 
retlion  of  the  needle,  when  at  reft,  will  be  the  diagonal 
of  a  parallelogram,  the  fides  of  which  reprefent  thefe 
forces.  Therefore,  having  joined  AC  and  BC,  let  AD 

be  drawn  parallel  to  BC,  and  make  :  :AC 

:  AD;  join  CD,  then  CDF  will  touch  the  curve  in  C. 

2.  Hence  an  exprtilion  for  AF  may  be  obtained. 

Acn1 

For,  by  the  conftrudtion,  AD  zz  — ,  andfinceBC 

;  AD  :  :  BF ;  FA,  and  BC  —  AD  :  AD  :  :  AB  :  AF, 
AB  X  ACm+l 

we  have  AF  —  + 1 _ AC;”+I* 

3.  A  fluxionary  expreflion  for  AF  may  alfo  be  found 

in  terms  of  the  angles  CAB,  ABC.  In  CF  take  the 
indefinitely  fmall  part  CH,  draw  AH,  BH,  and  from 
C  draw  CL  perpendicular  to  AH  and  CK  to  BH. 
])raA'  alfo  BC  and  AM  at  right  angles  to  FH.  Let 
file  angles  CAB  zz  ?,  and  CBA  r=  then  CAH 
zz  and  CBH  zz  —  i ;  alfo  CL  zz:  AC  X  and  CK 
zz  —  BC  X  4.  Now  HC  :  CL:  :  AC  :  AM  = 
AC2  X ;  .  BC2  X  * 

Tic — 5  an<^  *or  ^ie  ^ame  reaf°n  bc  =  — — j  — • 

Therefore  fince  AF  :  FB  :  :  AM  :  BC,  AF  :  FB  :  : 

AC2  X  i  BC2  X  i  j  AT,  AT,  r  .2  . 

—g-Q — .  —  — JJq'  ,  and  AF  :  AB  ;  :  fin.  4,  1  :  — 

fm.  42  f.  —  fin.  ^4;  vvlierefore  if  AB  zz  a,  AF  ~ 
—  a  *  fin.  4* 

4  fin.  12  +  i  fin-  42* 

4.  If  this  value  of  AF  be  put  equal  to  that  already 
found,  a  fluxionary  equation  will  be  obtained,  by  the 
integration  of  which  the  curve  may  be  conflrud- 

AB  X  ACW4X 


ed.  Becaufe  AF  zz 


B  <?  ™  + 1 

BC  =r 


a  fin.  v  j 

AC  zz  - — - — :>  and 

fm.  (f  +  +) 

have  by  fubflitution  AF  zz 


AfH1  ’ 

a  fin.  $ 


and  fince 


fir.  (  T  +  t  )’ 
a  fin.  4  1 

'»+  1  —  fin.  4 


a  7  fin.  xt2 


Hence,  fin.  ?2  X  4  fin.  4  1  + 

i  lin.  f2  p  fm.  42 

P  fin  v  3  rr  —  fin.  41  X  f  fin.  ?  1  +  fin.  4  m  4  3, 

and  therefore  4  fin.  4  ;”~"1  =  —  ?  fin.  $  m~l  ;  and  alfo, 

J  4  fin*  ^  m—i  + f  <p  f-n<  ?  tn~‘  =  C. 

5.  Tlvcfe  fluents  are  eafily  found  when  m  is  any 
whole  pofitive  number. 

If  m  zz  1 ,  we  have  4  -|T  zz  0. 

in  zz  2,  4  f,n-  4  +  t  fin.  P  —  0. 

m  zz  3,  xl  fin.  4*  +  f  fin  r2  zz  0 . 

m  zz  4,  4  fin.  4*  +  j  fin.  **  zz  0 ,  &c. 

Therefore,  &c- 

Alfo  if  m  zz  I,  7  +  4  =  C. 

m  —  2 ,  cofi.f  +  cof.  4  zz.  C. 

m  —  3,  — fin.  2 2  ? — f  n. 2^  +  24  —  C. 

m  zz  4,  cof.  3?  —  9 cof.  /’  +  cof  34 — 9 

cef.  4  zz.  C,  &c.  &c. 
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The  firft  of  the  above  equations  belongs  to  a  fegment 
of  a  circle  dtferibed  upon  AB,  which  therefore  would 
be  the  curve  required  if  the  magnetical  force  were  in- 
verfelv  as  the  diftances. 

If  the  magnetical  force  be  inverfely  as  the  fquare  of 
the  diflar.ee,  that  is,  if  m  zz:  2,  cof.  r  +  cof  4  is  equal 
to  a  con  flan  t  quantity.  Hence  if,  befide  the  points  A 
and  B,  any  other  point  be  given  in  the  curve,  tnc 
whole  may  be  deferibed.  For  inflance,  let  the  point 
E  (%•  36.)  be  given  in  the  curve,  and  in  the  line  DE 
which  biiedts  AB  at  right  angles.  Deferibe  from  the 
centre  A  a  circle  through  E,  viz.  QER  ;  then  Al) 
being  the  cofine  of  DAE  to  the  radius  AE,  the  fum  of 
the  cofines  of  p  X  ^  will  be  everywhere  (to  the  fame  ra¬ 
dius)  ==  2  AD  =  H  B.  Therefore  to  find  E,  the 
point  in  which  any  other  line  AN,  making  a  given  angle 
with  AB,  meets  the  curve,  draw  from  N,  the  point  in 
which  it  meets  the  circumference  of  the  circle  QJiR, 

NO,  perpendicular  to  AB,  fio  that  AO  may  be  the  co¬ 
fine  of  NAO,  and  from  O  toward  A  take  OP  _=  AB, 
then  AP  will  be  the  cofine  of  the  angle  ABE  ;  f > 
to  find  BE',  draw  PQ^ perpendicular  to  AP,  meeting 
the  circle  in  Qj  join  and  draw  BE'  parallel  to 

AQ^,  meeting  AE'  ui  E',  the  point  E'  is  in  the  curve. 

In  this  w'ay  the  other  points  of  the  curve  may  be 
found.  ; 

The  curve  will  pafs  through  B,  and  will  cut  AB  at 
an  angle  of  which  the  cofine  zz:  RB.  If  then  E  be 
fnch,  that  AL  AB.  the  curve  will  cut  A  B  at  right 
angles.  If  E"  be  more  remote  from  A,  the  curve  will 
make  with  AB  an  obtufe  angle  toward  D  ;  in  other 
cafes  it  will  make  with  it  an  acute  angle. 

A  conflrinffioii  fo  me  what  more  expeditious  may  be 
had  by  defenbing  the  fimicircle  ALB,  cutting  AE  in 
F,  and  AE'  in  N,  and  defenbing  a  ciicle  round  A, 
with  the  diflance  AL  2AF,  cutting  AE'  in  b .  If 
AG  be  applied  in  the  fernicircle  AFh  zz  N  b,  AG 
mu'll  cut  AN  in  a  point  E  of  the  curve,  becaufe  AN 
-j-  BG  rz  2  AF,  and  AN  and  GB  are  cofines  of  the 
angles  at  A  and  B. 

As  the  lines  AN  and  BG  may  be  applied  either  a- 
bove  or  below  AB,  there  is  another  fitnation  of  their 
iRterfe&ion  E\  Thus  A  n  being  applied  above,  and 
B g  below,  the  interfi&ion  is  in  e\  The  curve  has  a 
branch  extending  below  A  ;  and  if  D  e  be  made  zz  DE, 
and  B  e  be  drawn,  it  will  be  an  aflymptote  to  this 
branch.  There  is  a  fimilar  branch  below  B.  But  thefe 
portions  of  the  curve  evidently  fuppofc  an  oppolite  di- 
re&ion  of  one  of  the  two  magnetic  forces,  and  there¬ 
fore  have  no  conneftion  with  the  pofition  of  the  needle. 

We  omitted  the  inferting  in  its  propei  place,  nc  63.  Addition  to 
a  hypothefis  of  the  celebrated  aft ronoiner  Tobias  Mayer  u°  65. 
of  Gottingen,  by  which  the  dire&ion  of  the  mariner’s 
needle  in  all  parts  of  the  earth  may  be  determined,  lie 
fuppofes  that  the  earth  contains  a  veiy  powerful  mag¬ 
net  of  inconfiderable  dimenfions,  which  arranges  the 
needle  according  to  the  known  laws  of  mv-giictifm. 

The  centre  of  this  magnet  was  diflant  from  tire  centre 


of  the  earth  about  480  Englifli  mil 


i  70,  and  a 


line  joining  thefe  centres  inteifeded  the  eaitlBs  fmfacc 
in  a  point  lituated  in  17'  N.  Eat.  and  18}  £,  Long, 
fiom  London.  The  axis  of  the  magnet  is  perpendicu¬ 
lar  to  this  line,  and  the  plane  in  which  it  lies  is  inclined 
about  1  i°  to  the  plane  of  the  meridian,  the  north  end 
of  the  axis  lying  on  the  eall  lide  of  that  meridian. 

U  2  From 
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From  thcfe  data,  it  will  be  found  that  the  axis  of  this 
magnet  cuts  the  fuiface  of  the  earth  about  the  middle 
of  the  eaftern  fhore  of  Baffin’s  Bay,  and  in  another 
point  about  800  miles  8.S.W.  of  thefouthern  point  of 
New  Zealand.  ProfeFor  Lichtenberg  of  Gottingen, 
who  gives  this  extract  from  the  manufcript,  fays,  that 
the  hypothecs  is  accompanied  by  a  confiderablc  lift  of 
variations  and  dips  calculated  by  it,  and  compared  with 
obfervations,  and  that  the  agreement  is  very  remark¬ 
able.  He  gives  indeed  a  dozen  inftauces  in  very  diffe¬ 
rent  regions  of  the  earth.  But  we  fufpedt  that  there  is 
fome  error  or  defedl  in  the  data  given  by  him,  becaufe 
the  annual  changes,  which  he  alfo  gives,  are  fuch  as  are 
inconliftent  with  the  data,  and  even  with  each  other. 
He  fays,  that  the  diftance  from  the  centre  increafes 
about  four  miles  annually,  and  that  thence  arifes  an  an¬ 
nual  diminution  of  8  minutes  in  the  latitude  and  14  in 
the  longitude  of  that  point  where  the  ftraight  line  join¬ 
ing  the  centres  meets  the  furface.  It  can  have  no  fuch 
confequence  He  fays  alfo,  that  the  above  mentioned 
inclination  of  the  places  increalts  8  minutes  annually. 
The  compound  force  of  the  magnet  is  faid  to  be  as  the 
fquare  root  of  the  diftance  inveifely.  We  are  at  a  lofs 
to  underftand  the  meaning  of  this  circumftance;  becaufe 
Mayer’s  hvpothefis  concerning  the  law  of  magnetic  ac¬ 
tion  is  exceedingly  different,  as  related  by  Mr  Lichten¬ 
berg  from  the  fame  manufcript.  But  it  was  our  duty 
to  communicate  this  notice,  though  imperfect,  of  the 
{peculations  of  this  celebrated  mathematician.  Sec 
Exlibcn  s  Elem.  of  Nat .  Phil .  publifhed  by  Lichten- 
berg  1784,  p.645. 

Addition  to  T  ^  t0  n° 

n°  64.  Let  HZOF  (ng.  37.)  be  the  plane  of  a  magnetic 
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meridian,  Hn'O  the  plane  of  the  horizon,  and  NS  the 
portion  of  the  magnetic  needle  in  any  place,  when  it  is 
at  liberty  to  fettle  in  the  true  magnetic  direction.  The 
angle  HON  is  the  inclination  or  dip  of  the  needle.  Let 
Z  n  F  be  a  vertical  circle,  in  which  a  well  conftrudled 
dipping  needle  can  freely  play  up  and  down.  This 
needle  cannot  place  itfelf  in  the  magnetic  diredlion,  be¬ 
caufe  it  can  only  move  in  a  vertical  plane.  Its  north 
point  is  impelled  in  the  direction  ti  o>  and  its  fouth 
point  in  the  diredlion  s />,  both  of  which  are  parallel  to 
NS.  By  the  laws  of  mechanical  equilibrium,  it  cannot 
reft,  except  in  fuch  a  pofnion  that  the  forces  n  0  and  sp 
are  in  a  plane  perpendicular  to  the  plane  Z  n  F.  In 
any  other  pofition,  theie  would  be  a  force  impelling  the 
needle  toward  that  fide  on  which  n  0  makes  an  acute 
angle  with  the  tangent  rnt  of  the  vertical  circle. 
Therefore  the  fpherical  triangle  N«F  is  right  angled 
in  //,  and  Cof.  NF//  :  R  Tan.  n  F  :  Tan.  N  F,  zz 
Tan.  HN  :  Tan.  n  n.  Therefore 

Tan.  n'n  =  =  Tan.  HN  X  See.  H 

L01.  ri  n 

Therefore,  in  any  place,  the  real  inclination  of  the  mag- 
netical  direction  to  the  horizon  is  different  from  what 
is  pointed  out  by  a  dipping  needle  when  it  is  in  a  plane 
which  declines  from  the  magnetic  meridian  ;  and  the 
tangent  of  the  obferved  dip  of  the  needle  exceeds  that 
of  the  inclination  of  the  magnetic  diredlion  in  the  pro¬ 
portion  of  radius  to  the  cofine  of  the  deviation  HC  n , 
or  the  proportion  of  the  fecant  of  this  angle  to  the  ra¬ 
dius.  If  therefore  the  dipping  needle  play  in  a  mag¬ 
netic  eaft  and  weft  ciicle,  it  will  (land  perpendicular  to 
the  horizon. 
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Male-  MALESHERBKS  (Chriftian  William  de  Lamoig- 

0ierbcP‘  non)  was  born  December  the  6th  1721.  At  the  age 
of  24  lie  became  a  counfcllor  of  Parliament,  and  fix 
years  afterwards  chief  prefident.of  the  cour  des  aides. 
He  remained  in  that  important  fiuiation  during  a  pe¬ 
riod  of  25  years,  and  dilplayed  on  many  occalions 
proofs  of  lirmnefs,  eloquence,  and  wifdcm. 

When  the  prince  of  Conde  was  font  by  the  king  in 
1768  to  filence  the  magitlrates  who  oppofed  the  taxes, 
Malefherbes  replied  to  him,  “  Truth.  Sir,  muft  indeed 
be  formidable,  fince  fo  many  efforts  are  made  to  pre¬ 
vent  its  approach  to  the  throne.”  About  the  fame  time 
that  he  became  prefideiit  of  the  cour  des  aides ,  he  was 
appointed  by  his  father,  then  chancellor  of  France,  fu- 
perintendant  of  the  prefs  ;  an  office  of  the  greateft  im¬ 
portance,  of  which  the  principles  which  Malefherbes  had 
imbibed  from  D’Alembert  rendered  him  very  ill  quali¬ 
fied  to  difeharge  the  duties.  He  was  what  the  French 
called  a  philofopher  ;  a  term  with  them  of  the  fame  im¬ 
port  with  a  naturalift,  who  openly  denies  revealed  re¬ 
ligion,  and  has  no  adequate  notions  of  the  moral  attri¬ 
butes  of  God.  The  confequence  was,  that  when  the 
authors  of  impious  and  immoral  books  were  brought 
before  him  in  his  official  capacity  to  undergo  examina¬ 
tion,  he  appeared  to  them  as  advifing,  affifting,  and  pro- 
telling  them,  againft  that  very  power  which  was  veiled 
in  himfelf;  and  they  were  commonly  difmifted  with 
thi3  fenfelefs  obfervation,  that  all  books  of  whatever 
tendency  fhould  be  confidcred  merely  as  objefls  of  com - 
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merce.  Had  it  not  been  for  the  prote£ling  influence  of  Male- 
Malefherbes,  the  Encyclopedic ,  of  which  the  publication  Lerbei. 
was  frequently  fufpended  (fee  Diderot  in  this  Supple - 
went),  would  piobafily  have  been  altogether  fupprelfed; 
and  the  works  of  Ronfleau  and  Raynal,  which  fo  power¬ 
fully  contributed  to  that  revolution  in  which  he  was 
overwhelmed,  would  certainly  not  have  fpread  fo  rapid¬ 
ly  over  the  kipgdom  of  France.  It  was  he,  faid  D’A¬ 
lembert,  who  broke  the  Jhackles  of  literature. 

In  vain  will  it  be  replied,  that  he  left  the  fame  liber¬ 
ty  to  the  religious  as  to  the  impious  writers  ;  for  that 
was  not  always  firstly  true.  The  Abbe  i'iarruel  has 
brought  the  teftiniony  of  D’Alembert  himfelf  to  prove, 
that  it  was  much  againft  his  will  that  Malefherbes  dif¬ 
fered  works  refuting  the  fophiflers  to  appear  ;  and,  as 
he  very  properly  obferves,  what  a  minifter  allows  with 
reludlance,  he  finds  abundant  means  of  preventing. 

In  1 775  he  refigned  the  office  of  chief  prefident  of 
the  cour  des  aides ,  and  was  appointed  minifter  and  fe- 
cretary  of  ftate  in  the  place  of  La  Vrilliere.  Thus 
placed  in  the  centre  of  a  frivolous  yet  brilliant  court, 
Malefherbes  did  not  in  the  leaft  deviate  from  his  former 
fimplicity  of  life  and  manners;  but,  in  lieu  of  comply¬ 
ing  with  the  eftablifhed  etiquette  which  required  ma- 
giftrates,  when  they  became  minifters  of  ftate,  to  ex¬ 
change  their  fable  habit  and  head-drefs  for  a  coloured 
fuit,  bag-wig,  and  fword,  he  retained  his  black  coat 
and  magifterial  peruke  !  This  is  recorded  by  a  panegy- 
xift  to  his  honour ;  but  we  perceive  not  the  honour 

which 
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I  Tale-  which  it  refle&s  on  him.  It  furely  requires  no  great 
I ir^' '  ^  powers  of  abflradlion  to  difcover,  that  a  coloured  coat, 
v  hag- wig,  and  fword,  are  not  in  themfclves  more  frivo¬ 

lous  or  contrary  to  nature,  than  a  black  coat  and  enor¬ 
mous  peruke  ;  and  if  the  manners  of  a  country  have 
appropriated  thefe  different  diefes  to  different  Nations 
in  life,  the  individual  mull  be  a&uated  by  a  very  ab- 
furd  kind  of  pride,  who  fets  up  his  own  caprice  againfl 
the  public  opinion. 

As,  when  invefled  with  the  power  to  reflrain  within 
jud  limits  the  freedom  of  the  prefs,  it  was  his  chief  aim 
to  encourage  and  extend  that  freedom;  fo,  when  raifed 
to  an  office  which  gave  him  the  unlimited  power  of  if- 
filing  lettres  de  cachet ,  it  was  their  total  iuppreffion  that 
became  the  carliefl  objed  of  his  mofl  ardent  zeal.  T  ill 
that  time  lettres  de  cachety  being  confidered  as  a  part  of 
the  general  police,  as  well  as  of  the  royal  prerogative, 
were  iiTued  not  only  at  the  will  of  the  minifler,  but 
even  at  the  pleaffire  of  a  common  clerk,  or  perfons  flill 
more  infignificant.  Malefherbes  began  by  relinquishing 
himlelf  this  ablnrd  and  iniquitous  privilege.  He  dele¬ 
gated  the  right  to  a  kind  of  tribunal,  compofed  of  the 
mofl  upright  magistrates,  whofe  opinion  was  to  be  un¬ 
animous,  and  founded  upon  open  and  well  dUblifhed 
fads.  He  had  but  one  more  objed  to  attain,  and  that 
wa.>  to  fubfiitute  a  legal  tribunal  in  the  place  of  that 
which  he  had  eftablifhed  ;  and  this  objed  he  was  upon 

I  the  point  of  accomplishing,  when  the  intrigues  of  the 
court  procured  the  dtfmiffion  of  Turgot ;  and  Maltfher- 
bes,  in  confequence,  refigned  on  the  12th  of  May 
1776.  For  this  part  of  his  condud  lie  is  intit  led  to 
praife,  which  we  feel  not  ourfelves  inclined  to  with¬ 
hold  from  his  memory.  Even  M.  Barrutl  admits,  that 
he  had  many  moral  virtues,  and  that  he  difplayed  real 
benevolence  when  alleviacing  the  rigours  of  imprifon- 
ment,  and  remedying  the  abufe  of  lettres  de  cachet;  but 
3 Vance,  fays  he,  (hall  neverthelefs  demand  of  him  her 
temples  that  have  been  deftroyed  ;  for  it  was  he  who, 
above  all  other  minifler?,  abufed  his  authority  to  efb- 
blifh  in  that  kingdom  the  reign  of  impiety. 

After  this  epoch  he  undertook  fever?.!  journeys  into 
different  parts  of  France,  Holland,  and  Switzerland, 
where  lie  collided  with  zeal  and  tafle  ohjeds  of  every 
kind  interefting  to  arts  and  fciences.  A 3  he  travelled 
with  the  fimphcity  and  economy  of  a  man  of  letters, 
who  had  emerged  from  obfeurity  for  the  purpofc  of 
making  obfervations  and  acquiring  knowledge,  he  by 
that  means  was  enabled  to  referve  his  fortune  for  im¬ 
portant  occafior.s,  in  which  it  might  procure  him  in¬ 
formation  on  interefting  fubjtds.  He  travelled  fiowly, 
and  frequently  on  foot,  that  his  obfervations  might  be 
the  more  minute;  and  employed  part  of  his  tiuic  in 
fuitably  arranging  them.  Thefe  obfervations  formed  a 
valuable  collection  of  intertiling  matter  relative  to  the 
arts  and  fciences,  but  which  has  been  almoft  totally  de- 
flroyed  by  the  fury  of  revolutionifls,  who  have  done  as 
much  prejudice  to  the  iuterefls  of  fcience  as  of  huma¬ 
nity. 

Returning  from  his  travels,  Malefherbes  for  feveral 
years  enjoyed  a  philofophic  leifure,  which  he  well  knew 
how  to  dired  to  ufeful  and  important  objeds.  The 
two  treatifes  which  he  compofed  in  the  years  1785  and 
J786  on  the  civil  flate  of  the  proteflants  in  France  are 
well  known.  The  law  which  he  propofed  in  thefe,  was 
only  preparatory  to  a  more  extenfive  reform;  and  thefe 
treatifes  were  to  have  been  followed  up  by  another 


work,  the  plan  of  which  he  had  already  laid  down,  when  Male- 
affairs  growing  too  difficult  to  be  managed  by  thofe  ^erbe*. 
who  held  the  reins  of  government,  they  were  compelled 
to  call  him  to  their  councils.  They  did  not,  however, 
affign  him  the  diredion  of  any  department,  and  intro* 
duced  him  merely  (as  fubfequent  events  have  {hewn)  to 
cover  their  tranfadions  under  a  popular  name,  and  p3fs 
them  on  the  world  as  ads  in  which  he  had  taken  part. 
Malefherbes  accepted  their  overtures  merely  to  fatisfy 
the  delire  he  felt  to  reveal  fome  ufeful  truth*  ;  but  it 
was  not  tor  that  pnrpofe  that  they  had  invited  him  to 
their  councils.  Thofe  who  preiided  at  them  took  um¬ 
brage  at  his  firfl  efforts  to  call  their  attention  to  the 
voice  of  truth  and  wifdom  ;  and  fucccedcd  fo  well  in 
their  oppofition,  that  he  was  reduced  to  the  neceffity  of 
delivering  in  writing  the  counftl  w  hich  he  v/ifhed  to  of¬ 
fer.  Such  was  the  origin  of  two  treatifes  relative  to 
the  calamities  of  France,  and  the  means  of  repairing 
them.  He  tranfmitted  thefe  treatifes  to  the  king,  who 
never  read  them  ;  nor  was  he  ever  able  to  obtain  a  pri¬ 
vate  audience  although  a  miniilcr  of  (late. 

Such  is  the  account  of  his  laR  condud  in  office  # 
which  is  given  by  his  friends  ;  and  as  we  have  not  read 
his  treaties  on  the  calamities  of  France,  we  have  no 
nght  to  controvert  it.  From  his  known  principles, 
however,  we  are  intitled  to  conclude,  that  his  plans  of 
reformation  were  fimilar  to  thofe  of  Neckar,  the  off- 
fpring  rather  of  a  head  teeming  with  viiionary  theoiies, . 
than  of  the  enlightened  mind  of  a  practical  tlatefman, 
or  the  corrupt  heart  of  a  Jacobin  confpirator. 

Perceiving  the  inutility  of  his  endeavours,  difgufted 
with  what  he  thought  the  repeated  errors  of  the  go¬ 
vernment,  and  deprived  of  every  means  of  expofihgp 
them,  or  preventing  their  fatal  tffeds;  after  frequent  fo- 
iicitations,  he  at  length  obtained  leave  to  retire.  He 
repaired  to  his  eflate  at  Malefherbes,  and  from  that  mo¬ 
ment  entirely  devoted  his  time  to  thofe  occupations 
that  had  ever  formed  the  chief  pleafure  of  his  life.  He 
palfed  the  evenings  and  a  great  part  of  the  night  in 
reading  and  Rudy. 

In  this  tranquil  Rate  lie  was  paffing  the  evening  of 
his  days  amidft  his  woods  and  fields,  when  the  horrors 
of  the  Revolution  brought  him  again  to  Paris.  During 
the  whole  of  its  progrfcfs,  he  had  his  eyes  conftantly  fix¬ 
ed  011  his  unhappy  fove  reign,  and,  fubduing  bis  natural 
fondiiufs  of  retirement,  went  regulaily  to  couit  every 
Sunday,  to  give  him  proofs  of  hi«>  refpect  and  attach¬ 
ment.  He  impofed  it  as  a  duty  on  hirnfelf  to  give  the 
rr millers  regular  information  of  the  defign3  of  the  regi¬ 
cide  faction  *  ;  and  when  it  was  determined  to  bring  *  p 
th«  king  to  trial,  he  voluntarily  offered  to  be  the  d£ m/kc^s,  * 
fender  of  his  mailer,  in  his  memorable  letter  of  the  1  ith  vol.  iii.  * 
of  December  1792,  that  eternal  monument  of  his  loy-  chap.  31* 
alty  and  a  fie  61  ion.  His  offer  was  accepted and  he 

pleaded  the  caufe  of  the  monarch  with  a  flrength  of  ar¬ 
gument  that  nothing  could  have  refilled  but  the  blood- 
thirfty  minds  of  a  den  of  Jacobins.  “  What  French¬ 
man  (fays  a  valuable  writer),  what  virtuous  man,  of  any 
country,  can  ever  forget  that  affedling  feene,  when  the 
refpedtable  old  man,  penetrating,  for  the  firfl  time,  in¬ 
to  the  prifon  of  the  Temple,  melted  into  tears,  on  find¬ 
ing  hirnfelf  prefTed  in  the  anws  of  his  king  ;  and  that 
flill  more  affedting  feene,  when,  entrufled  with  the  mofl 
agonizing  commiffion  that  a  fubjedt  could  poffibly  have 
to  his  fovereign,  he  threw  hirnfelf  at  the  feet  of  the  in¬ 
nocent  vidiiro,  while,  fuffocated  with  his  fobs,  his  voice, 
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till  re- animated  by  the  courage  of  the  vlrtuoue  Louis 
was  inadequate  to  announce  tht  ratal  fentcnce  of  death** 

Having  difeharged  this  painful  and  hazardous  duty  he 
once  more  returned  to  his  country  rcfidence,  and  refu¬ 
med  his  tranquil  com  fe  of  life.  But  this  tranquillity  was 
of  fhort  duration.  About  a  twelvemonth  afterwards,  in 
the  month  of  December  1793,  three  worthy  members  of 
the  Revolutionary  Committee  of  Paris  came  to  refute 
with  him,  his  fon-in  law,  and  his  daughter,  and  appre¬ 
hended  the  two  latter  as  criminals.  Left  alone  with  his 
grandchildren,  Malefheibes  endeavoured  to  coniole  the 
red  of  his  unfortunate  family  with  the  hopes  which  he 
himfelf  was  far  from  entertaining,  when,  the  next  day, 
the  new  formed  guards  arrived  to  apprehend  him,  and 
the  whole  of  his  family,  even  the  youngeft  infants.  This 
circurnflance  fpread  a  general  condensation  throughout 
the  whole  department  V  for  there  was  hardly  a  man  in 
France,  a  few  ex  jtfuits  excepted,  who  did  not  revere  the 
.mild  virtues  of  the  lad  friend  of  the  unfortunate  king. 

In  this  calamity  Malefherbes  p^eferved  the  undiflurb- 
ed  equanimity  of  virtue.  His  affability  and  good  bu- 
-mour  never  forfook  him,  and  lu3  converfation  was  as 
ufual ;  fo  that  to  have  beheld  him  (without  noticing  his 
wretched  guards),  it  feemed  that  lie  was  travelling  for 
his  pleafure  with  his  neighbours  and  friends.  He  was 
conduced  the  fame  night  to  the  prifon  of  the  Madelo- 
jiette  with  his  grandfon  Louis  Lepelletier,  at  the  fame 
time  that  his  other  grandchildren  were  feparated  into 
Afferent  prifons.  This  feparation  proving  extremely 
afflicting  to  him,  lie  earneflly  folic i ted  againit  it  ;  and  at 
length,  on  his  repeated  entreaties,  they  all  met  together 
once  more  at  Port- Libre.  They  remained  there  but  a 
fhort  period.  The  fon  in  law  of  Malefherbes,  the  vir¬ 
tuous  Lepelletier  Rafambo,  the  fir  ft  of  them  who  was 
nrreited,  was  ordered  into  another  prifon,  and  facriliced 
a  few  days  after.  Malefherbes  liimfelf,  his  daughter, 
bis  grand -daughter,  and  her  liufband,  were  foon  after 
«<11  brought  to.  the  guillotine.  They  approached  it 
with  fortitude  and  ferenity.  It  was  then  that  his 
daughter  addrefled  thefe  pathetic  words  to  Mademoi¬ 
selle  Sombreuil,  who  had  faved  the  life  of  her  own  fa- 
J her  on  the  2d  of  September  :  “  You  have  had  the  ex¬ 
alted  honour  to  preferve  your  father — I  have,  at  lealt, 
the  confolation  to  die  with  mine .” 

Malefherbes,  ft  ill  the  fame,  even  to  his  laft  moments 
exhibited  to  his  relations  an  example  of  fortitude.  ITe 
converfed  with  the  perfons  that  were  near  him  without 
1  (flowing  the  lead  attention  on  the  brutalities  of  the 
wretches  who. tied  his  hands.  As  he  was  leaving  the 
prifon  to  afeend  the  fatal  cart,  he  Humbled  againft  a 
itone,  and  made  a  faffe  (lep.  “  See  (find  he  finding), 
how  bid  an  omen!  A  Roman  in  my  filiation  would 
have  been  font  back  again/ 0  He  pa. fled -through  Pa¬ 
r’s,  afcended  the  fcaffoid,  and  fubrm’tted  to  death  with 
the  fame  unfhaken  courage.  He  died  at  the  age  of 
72  years,  4  months,  and  15  days.  He  had  only  two 
daughters,  and  the  fon  of  one  of  them  alone  remains  to 
faceted.  From  tills  account  of  Maldherbes’s  behaviour 
at  his  tail  moments,  we  are  inclined  to  believe  that  his 
Intentions  were  better  than  fome  parts  of  his  p radical 
conduct  ;  and  we  know,  that  having  dilpelled  the  vain 
Millions  of  philofophifm,  he  acknowledged  his  pall  er¬ 
rors  ;  exclaiming,  in  the  accents  of  grid,  “  That  Life 
ghilofopliy  (to  which  I  confds  I  was  myielf  a  dupe) 


has  plunged  us  into  the  gnlph  of  deftruclior,  and,  by  Maknzza 
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an  inconceivable  magic,  has  fafeinated  the  eyes  of  the 
nation,  and  mode  us  iaerifice  reality  to  a  mere  phantom. 

For  the  fimple  words  political  liberty ,  France  has  loft 
that  foetal  freedom  which  (he  pofleiled  in  cvciy  rtfped, 
in  a  higher  degree,  than  any  other  nation  !  How  truly 
great  did  the  king  appear  in  his  la'l  moments!  Ail 
their  efforts  to  degrade  him  were  vain  ;  his  uulbaken 
virtue  triumphed  over  their  wickednefs.  It  is  true,  then, 
that  religion  alone  transfufes  fulficient  courage  into  the 
mind  of  man,  to  enable  him  to  fupport,  with  fo  much 
dignity,  fuch  dreadful  trials' f.  t  BertraniP 

MALGUZZARY,  in  the  language  of  Bengal,  ^”'7 
paymer.t  of  revenue  ;  the  revenue  itfelf. 

MALPHAGHINO  (John),  otherwife  called  John 
de  Ravenna,  from  the  place  of  his  birth,  was  born  in  the 
year  1352,  of  a  family  diltinguifhed  neither  by  riches 
nor  nobility.  His  father,  however,  committed  him  to 
the  care  of  Donatus  the  grammarian,  an  intimate  friend 
of  Petrarch,  who  at  that  time  taught  the  Latin  tongire 
with  great  applaufe  at  Venice.  Donatus  thought  he  dif- 
covered  fuch  happy  difpofitions  in  young  Malphaghino, 
that  lie  recommended  him  to  Petrarch,  not  only  as  an 
excellent  afliftant  to  facilitate  his  labours,  by  reading  or 
tranferibing  for  him,  but  as  a  youth  of  the  moft  pro- 
mi  fing  talents,  and  worthy  of  being  formed  under  the 
infpedion  of  the  greatell  man  of  the  fourteenth  century. 

It  appears  from  fome  of  Pctrarclfs  letters,  for  it  is 
from  thefe  chiefly  we  can  obtain  information  refpediug 
John  de  Ravenna,  that  lie  fully  anfwered  the  expecta¬ 
tions  formed  of  him  ;  and  that  he  even  gained  the  fa¬ 
vour  and  affedtion  of  his  patron  fo  much,  that  he  loved 
him  and  treated  him  as  if  he  had  been  his  own  fon.  In 
a  letter  to  John  de  Certaldo  (a),  Petrarch  highly  ex¬ 
tols  him,  not  only  for  his  genius  and  talents,  but  alfo 
for  his  prudent  and  virtuous  condud.  ‘‘  He  pofLffes 
(fays  he)  what  is  very  rare  in  our  times,  a  great  turn 
for  poetry,  and  a  noble  defire  to  become  acquainted 
with  every  ufeful  and  ornamental  part  of  knowledge. 

He  is  favoured  by  the  Mules,  and  already  attempts 
verfes  of  his  own  ;  from  which  one  can  foretcl,  that,  if 
his  life  be  fpared,  and  if  lie  goes  on  as  hitherto,  fome- 
thing  great  may  be  expeded  from  him.0 

Not  long,  however,  after  this  panegyric  was  written, 
young  Malphaghino  conceived  an  inluperable  defire  to 
fee  the  world  ;  and,  notwitlillanding  all  Petrarch’s  re- 
monftrances,  perfUMd  in  his  refoiution  of  quitting  him. 
Petrarch’s  paternal  care  and  regard  for  his  pupil  appear, 
on  this  occ-dion,  in  the  moft  favourable  light,  as  may  be 
feen  in  his  letters  to  Donatus;  and  his  whole  behaviour, 
though  the  young  man  infilled  on  leaving  him,  without 
aligning  a  fufticient  reafon  for  his  precipitate  and  un¬ 
grateful  coniud,  does  as  much  honour  to  his  head  as  to 
Ilia  heart. 

The  precipitation  with  which  John  de  Ravenna  car¬ 
ried  his  plan  into  execution  was  not  likely  to  make  it 
anfwer  his  expectations.  He  departed  without  taking 
with  him  letters  of  recommendation  which  Petrarch  of¬ 
fered  him  to  his  friends.  He,  however,  purfned  his 
journey  over  the  Appenines,  a  mid  it  continual  rain,  gi¬ 
ving  out  that  he  had  been  difiniffed  by  Petrarch  ;  but, 
though  he  experienced  from  many  a  coiripaflion  to 
which  he  was  not  entitled  by  his  condud.  he  now  begun 
to  awaken  from  his  dream.  Pie  proceeded  therefoie  to 
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A 


. 


m 

' 

->!•  a 


■ 


■ 


.  . 


■ 


■  ■ 

* 

■  ■ 


M  A  L  [ 

Pifa,  in  order  to  procure  a  veflel  to  carry  him  back  to- 
wards  Pavia  :  but  being  difappointed,  while  his  money 
wafted  as  much  as  his  patience  decreafed,  he  fuddenly 
rcfolved  to  travel  back  aerofs  the  Appenines.  When 
he  dele ended  into  the  Ligurian  plains,  he  attempted 
to  wade  through  a  river  in  the  ditlridl  of  Parma,  which 
was  much  fwelled  by  the  rains  ;  and  being  carried  by 
the  force  of  the  ftream  into  a  whirlpool,  he  would  have 
loft  lib  life,  had  he  not  been  faved  by  fome  people  who 
were  accidentally  patting  that  way.  After  tfcaping 
this  danger,  he  arrived,  pemiyiefs  and  famifned,  at  the 
houfe  of  his  former  patron,  who  happened  then  not  to 
be  at  home  ;  but  he  was  received  and  kindly  entertained 
by  his  fervants  till  their  miller  returned. 

Petrarch,  by  his  intreaties  and  paternal  admonitions, 
retained  the  young  man  at  his  houfe  for  about  a  year, 
and  prevented  him  from  engaging  in  any  more  romantic 
adventures;  but,  at  the  end  of  that  period,  his  de/ire 
for  rambling  again  returned  ;  and  as  Petrarch  found 
that  all  attempts  to  check  him  would  be  friiitlefs,  he 
gave  him  letters  of  recommendation  to  two  of  his 
friends,  Hugo  de  St  Severino  and  Fraiicifcus  Brunus, 
at  Rome.  To  the  former  of  thefe,  Petrarch  fays, 
u  This  youth  of  rare  talents,  but  fl ill  a  youth,  after 
propofing  to  liimfelf  various  plans,  lias  at  length  embra¬ 
ced  the  nobleft  ;  and  as  he  once  travelled,  he  is  now  de- 
lirous  of  doing  lo  again,  in  order  to  gratify  his  thirft  of 
knowledge.  He  has,  in  particular,  a  ftrong  inclination 
for  the  Greek  language  ;  and  entertains  a  wifh  wlrch 
Cato  fir  ft  conceived  in  his  old  age.  This  wifh  I  have 
endeavoured  for  fome  year's  to  fubdue  ;  fometimes  by 
intreaties,  at  other  times  by  admonition  ;  fometimes  by 
reprefenting  how  much  he  is  ft  ill  deficient  in  the  Ro¬ 
man  language  ;  and  fometimes  by  laying  before  him  the 
difficulties  which  muft  attend  him  in  his  journey,  efpe- 
cially  as  he  once  before  left  me,  and  by  want  was  ob¬ 
liged  to  return.  As  long  as  that  unfortunate  excursion 
was  frefh  in  his  memory  he  remained  quiet,  and  gave 
me  hopes  that  his  i chiefs  fpirit  could  be  overcome  and 
reft  rained.  But  now,  ftnee  the  remembrance  of  his 
misfortunes  is  almoft  obliterated,  he  again  f?ghs  after 
the  world  ;  and  can  be  retained  neither  by  force  nor 
perfuafion.  Excited  by  a  deftre  which  betrays  more 
ardour  than  prudence,  he  is  rcfolved  to  leave  his  coun¬ 
try,  friends,  and  relation*,  his  aged  father,  and  me  whom 
lie  loved  as  a  father,  and  whofe  company  he  preferred 
to  a  refidence  at  home,  and  co  liallen  to  you  whom  he 
knows  only  1  y  name.  This  precipitation  even  lias  an 
appe;:rarce  of  prudence.  The  young  man  ftrft  vvifhed 
to  viiit  Conftantinople ;  but  when  I  told  him  that 
Greece,  at  prefent,  is  as  poor  as  it  was  formerly  rich  in 
learning,  he  gave  credit  to  my  affertion,  and  at  any  rate 
altered  his  plan*  which  he  could  not  carry  into  execu¬ 
tion.  He  is  now  de  (irons  of  traveriing  Calabria,  and 
the  whole  coaft  of  Italy,  diftinguifhed  formerly  by  the 
name  of  Magna  Graecia,  beeaufc  I  once  told  him  that 
there  were  in  that  quarter  feveral  men  well  flailed  in  the 
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Greek  language,  particularly  a  monk,  Barlaam,  and  one 
Leo,  or  Leontius,  with  whom  I  was  intimately  accuaint- 
ed,  and  of  whom  the  hrft  had  been  fome  time  my  feho- 
lar.  In  confequence  of  this  propofal,  he  begged  me  to 
give  him  a  recommendatory  letter  *o  you,  as  you  have 
confiderable  influence  in  that  pait  of  the  country.  This 
requelt  I  granted,  in  hopes  that  the  young  man,  by  his 
genius  and  talents,  will  afford  you  fatisfaction  equal  to 
the  fervice  which  yon  may  render  to  him.”  In  his  let¬ 
ter  to  Brunus,  Petrarch  exprefTes  hiinfelf  as  follows  : 
“  He  is  a  young  man  who  willies  to  Le  the  world  as  I 
formerly  did  ;  but  I  never  reflect  on  it  without  horror. 
He  is  dettrous  cf  feeing  Rome  ;  and  this  defire  I  cannot 
condemn,  as  I  myfelf  have  fo  often  vilitcd  that  city,  and 
could  flill  revifit  it  with  pleafure.  I  fufpedl,  however, 
that  he  will  venture  on  a  more  extenfive  ocean,  and  that 
he  imagines  to  had  a  fortune  where  he  will,  perhaps,  meet 
with  a  fh ip w^eck  At  any  late,  he  is  defirous,  he  fays, 
of  putting  his  fortune  to  a  trial.  I  wifh  it  may  be  fa¬ 
vourable  ;  fhould  it  be  adverfe,  he  is  flill  at  liberty  to 
return  to  my  peaceful,  though  fmall,  haven  ;  for  I  hang 
out  a  light,  during  the  day  as  well  as  the  night,  to 
guide  tliofe  who  quit  me  through  youthful  folly,  and 
to  enable  them  to  find  their  way  back.  The  ardour 
by  which  he  is  impelled  muft  not  be  aferibed  fo  much 
to  him  as  to  his  age,  and  is  in  itfelf  commendable.  If 
I  am  not  much  deceived,  the  young  man  love9  me  and 
virtue  in  general.  He  is  unftcady,  but  modefl ;  and  de- 
ferves  that  all  good  men  fhould  contribute  to  his  pro- 
fperity  as  far  as  they  can.” 

From  the  letters  of  Petrarch,  there  is  reafon  to  be¬ 
lieve,  that  John  de  Ravenna  lived  with  him  only  about 
three  year9  in  all  ;  and  that  he  had  not  attained  to  the 
full  age  of  manhood  when  he  left  him.  It  appears  alfo, 
for  this  circumilance  is  very  obfeure,  that  after  he  quit¬ 
ted  him,  he  wandered  about  a  confiderable  time  before 
he  was  fo  fortunate  as  to  meet  with  a  prote&or  and  pa¬ 
tron,  at  whofe  houfe,  as  he  wrote  to  Petrarch,  he  at  Hft 
found  a  permanent  afylum.  How  long  he  remained 
with  his  patron,  whom  fome  believe  to  have  been  Car¬ 
dinal  Philip,  and  what  happened  to  him  till  the- death 
of  Petrarch  in  1374,  and  for  foine  years  after,  is  un¬ 
known.  The  literary  monuments  of  the  fourteenth  and 
fiftecinh  centuries  fay  nothing  farther  of  him  till  his  ap-> 
pearance  at  Padua  ;  where,  according  to  the  teilimouy 
of  Sicco  (b),  one  of  the  moil  celebrated  of  his  fcholars, 
he  not  only  taught  the  Roman  Eloquence,  but  alio  the 
fcience  of  moral  philofophy,  with  fuch  fuccefs  and  ap- 
pUluv,  and  improved  his  fcholars  fo  much  by  his  life  and 
example,  that,  according  to  univerfal  opinion,  he  far  ex¬ 
celled  all  the  proftffors  of  thofe  fciences  who  had  ever 
before  appeared.  That  lie  was  here  of  confiderable  fer¬ 
vice  in  reviving  the  ftudy  of  the  Latin  language,  and  of 
the  works  of  the  ancient  Romans,  was  acknowledged  by 
all  his  fcholars,  and  is  confirmed  by  the  following  tefti- 
mony  of  Blond  us  (c). 

“  About  the  fame  period,  Ravenna  produced  tlir.t 
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(b)  Adoltfcens  turn  ego  poctaa,  et  inftituta  Tullii  audiebam.  Legebat  tunc  hac  in  civitate  Padua,  literarum 
nutrice,  Johannes  Kaverinas  vir  et  fanftimoina  morum,  et  ftudio  ifto  excellens,  atque  fi  poteft  line  invidin,  dici  et* 
terrs,  qui  magiftri  artiVhujus  in  terra  Italia  ufqnam  degerent  et  doiliflimi  haberentur,  quantum  reeordari  videor, 
omnium  judicio  praeferendus.  Hoc  namque  a  praiceptoie  non  eloquentia  modo,  quam  ex  ordine  legerit  fed  mores 
etiam,  ac  quasdam  ber.e  honefteque  vivendi  ratio  cum  doclrina  turn  exemplis  diLebatur.  —  Sicco  Kolenionusy  A p* 
Mehus,  1.  c.  p.  } 

(c)  Blondi  Flavii  Forlivienfis  Italia  illuftrata.  Bas.  1559*  fol.  p.  346. 
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Malphag-’ learned  grammarian  and  rhetorician  Johannes,  of  whom 
hmo.  Leonardus  Aretinus  ufed  to  lay,  that  lie  fir  It  introdu- 
ced  into  Italy,  after  a  long  period  of  barbarifm,  the 
dudy  of  the  Latin  language  and  eloquence,  now  fo  flou- 
rifhing  ;  a  circumdance  which  deferves  to  be  enlarged 
on  in  the  prefent  work.  Thofe  well  acquainted  with 
Roman  literature  know,  that  after  the  periods  of  Am- 
brofe,  Jerom,  and  Augudine,  there  were  none,  or  very 
Few,  who  wrote  with  any  elegance,  unlefs  we  add  to 
thefe  good  writers,  St  Gregory,  the  venerable  Bede, 
and  St  Bernard/  Francis  Petrarcha  was  the  fird  who, 
with  much  genius,  and  flill  greater  care,  recalled  from 
the  dull  the  true  art  of  poetry  and  of  eloquence.  He 
did  not  attain  to  the  flowers  of  Ciceronian  eloquence, 
with  which  many  are  adorned  in  the  prefent  century  ; 
but  this  was  owing  rather  to  a  want  of  books  than  of 
talents.  Though  he  boaded  of  having  found  at  Ver- 
celli  Cicero’s  letters  to  Lentnlus,  he  was  unacquainted 
with  the  books  of  that  great  Roman  De  Orators,  Quin 
tilian’s  InAitutes,  the  Orator ,  the  Brutus ,  and  other 
writings  of  Cicero.  John  de  Ravenna  was  known  to 
Petrarch  both  in  hig  youth  and  in  his  old  age.  lie 
was  not  more  converfant  with  the  ancients  than  Pe¬ 
trarch  ;  and,  as  far  as  I  know,  left  no  woiks  behind 
him.  By  his  excellent  genius,  however,  and,  as  Leo¬ 
nardus  Aretinus  fays,  by  the  particular  difpenfation  of 
Gcd,  he  was  the  preceptor  of  this  Leonardus,  of  Pe¬ 
trus  Paulus  Vergerius,  of  Annebonus  de  Padua,  of  Ro¬ 
bert  Rofli,  of  James  Argtli  of  Florence,  of  Poggius 
and  Guarino  of  Verona,  of  Viftoiinus,  Sicco,  and  other 
men  of  lefs  note,  whom  he  incited  to  the  dudy  of  bet¬ 
ter  knowledge,  and  to  imitate  Cicero,  if  he  could  not 
form  them  or  tnftruft  them  completely. 

“  About  the  fame  time,  Manuel  Chryfoloras,  a  man 
as  virtuous  as  learned,  came  from  Condantinople  to  Ita¬ 
ly,  and  indrufted  in  the  Greek  language,  partly  at  Ve¬ 
nice  and  partly  at  Florence  and  Rome,  all  the  before 
fnentioned  fcholars  of  John  de  Ravenna.  After  he  had 
continued  this  indruftion  for  fome  years,  thofe  unac¬ 
quainted  with  the  Greek  language,  and  the  ancient 
Greek  writers,  were  confidered  in  Italy  as  more  igno¬ 
rant  than  thofe  unacquainted  with  the  Latin.  A  great 
many  young  men  and  youths  were  inflamed  with  an  en- 
thulialtic  ddire  for  the  works  of  the  ancient  Greeks 
and  Romans.  At  the  time  of  the  council  of  Condance, 
in  the  beginning  of  the  fifteenth  century,  many  of  my 
countrymen  endeavoured,  by  fearching  the  neighbour¬ 
ing  cities  and  convents,  to  difeover  fome  cf  tli£  Roman 
manuferipts  which  had  been  lod.  Poggius  firlt  unco¬ 
vered  a  complete  copy  of  Quintilian,  which  was  foon 
followed  by  the  letters  of  Cicero  to  Atticus.  As  our 
youth  applied  to  the  ihidy  of  thefe  works  with  the 
utmod  diligence,  that  celebrated  grammarian  and  rhe¬ 
torician  Cafparinus  de  Bergamo,  opened  a  fchool  at 
Vtmce,  fuperior  to  the  former,  and  in  which  young  per- 
foi  were  encouraged  to  dudy  the  ancient  languages 
and  writers.  About  the  fame  time  flonrifhed  Petrus 
Paulus  Vergerus,  Leonerdus  Aretinus,  Robert  Rofli, 
Ja  os  Angeli,  Poggius,  and  Nicolaus  de  Medici,  whom 
A  ret  in  had  long  indrufted.  Gnarinus  alfo  had  begun 
to  infiruft  many  at  Venice,  and  Viftorinus  at  Mantua, 
when  Philip  III.  Duke  of  Milan,  recalled  Cafparinu3 
as  his  fubjeft,  from  Venice  to  Padua  and  Milan.  The 
iucreafing  dudy  of  ancient  literature  was  much  promo¬ 
ted  by  Gerard  Landriano  bifhop  of  Lodi,  difeovering 
under  fome  ruin3  an  old  copy  of  Cicero,  written  in  cha- 
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rafters  fcarcely  legible,  which,  among  other  rhetorical  Malphas 
writings  of  that  great  Roman,  contained  the  whole  hno. 
books  De  Oratore>  with  his  Brutus  and  Orator .  This  ^ 
faved  Cafparinus  the  trouble  of  fupplying  the  books  of 
Cicero  De  0  rat  ore,  as  he  had  attempted  to  fupply  the 
works  of  Quintilian.  As  no  one  was  found  in  all  Mi¬ 
lan  who  could  read  this  old  manufeript  of  Cicero,  an 
ingenious  young  man  of  Verona,  named  Cafmus,  was 
fo  fortunate  as  fird  to  tranferibe  the  books  De  Oratore9 
and  to  fill  all  Italy  with  copies  of  a  work  which  was 
umverfally  fought  for  with  the  utmod  avidity.  I  my- 
felf,  in  my  youth,  when  I  went  to  Milan  on  the  bufi- 
nefs  of  my  native  city,  tranferibed,  with  as  much  ar¬ 
dour  as  fpeed,  the  Brutus  of  Cicero,  and  fent  copies  of 
my  tranlcription  to  Guarinus  at  Verona,  and  to  Leo¬ 
nard  JuRinhni  at  Venice  ;  by  which  means  this  work 
was  foon  diiperfed  all  over  Italy.  By  thefe  new  works 
eloquence  acquired  new  fire;  and  hence  it  happens,  that 
in  our  age  people  fpeak  and  write  better  than  in  the 
time  of  Petrarch.  The  dudy  of  the  Greek  language, 
befides  the  abundance  of  new  and.ufeful  knowledge 
which  it  difclofed,  was  attended  with  this  great  advan¬ 
tage,  that  many  attempted  to  tranflate  Greek'  works 
into  Latin,  and  thereby  improved  their  dyle  much  more 
than  they  could  have  done  without  that  praftice.  Af¬ 
ter  this  period,  ichools  for  teaching  the  ancient  langua¬ 
ges  incieafed  in  Italy,  and  flourfihed  more  and  more. 

Mod  cities  had  fchools  of  this  kind  ;  and  it  gives  one 
pleafure  to  obferve,  that  the  fcholars  excelled  their  ma- 
ders,  not  only  when  they  left  them,  but  even  while  they 
were  under  their  tuition.  Of  the  fcholars  of  John  der 
Ravenna,  two  of  the  olded,  Guarinus  and  Viftorinus, 
the  former  at  Venice,  and  the  latter  at  Mantua,  Vero¬ 
na,  Florence,  and  Ferrara,  indrufted  an  immenfe  num¬ 
ber  of  pupils ;  and  among  thefe,  the  Princes  of  Ferrara 
and  Mantua.  George  of  Trebilonde,  when  he  leftured 
at  Rome,  had  for  his  auditors,  befides  Italians,  many 
French,  Spaniards,  and  Germans,  among  whom  fome- 
times  there  were  men  of  rank  and  eminence.  Francif- 
cus  Philtlphus,  who  had  been  taught  at  Condantinople 
by  Chryioloias  himfelf,  indrufted  a  great  many  young 
men  and  youths  in  the  Greek  and  Latin  languages  at 
Venice,  Florence,  Siena,  Bologna,  and,  lad  of  all,  at 
Milan.”  In  the  above  quotation,  the  (hare  which  John 
de  Ravenna  had  in  reviiing  and  diffufing  a  knowledge, 
not  only  of  the  Roman,  but  alfo  of  the  Grecian  litera¬ 
ture,  is  lo  clearly  reprefented,  that  no  farther  tedimony 
is  neceflary  to  edahlifh  his  claim  to  celebrity. 

After  John  de  Ravenna  had  taught  at  Padua,  lie  re¬ 
moved  for  the  like  purpofe  to  Florence  ;  where,  as  ap¬ 
pears,  he  ir.flrufted  young  people  for  fome  time,  with¬ 
out  being  exprtfsly  invited  by  the  government,  and 
without  being  publicly  paid  for  his  labours.  In  the 
beginning  of  his  refidence  at  Florence,  he  feems  to  have 
been  recommended  by  Colucius  to  the  learned  Charles 
de  Malateda.  “  There  lives  here  at  prefent  (fays  Co¬ 
lucius,  in  one  of  his  letters)  a  teacher  of  great  meiit, 

John  de  Ravenna. — He  is  (continues  he)  of  mature 
age  ;  irreproachable  in  his  manners,  and  fo  difpofed  in 
general,  that  if  you  receive  him,  as  I  hope  and  wifh, 
among  the  number  of  your  intimate  friends,  you  will 
find  him  an  agreeable  and  incomparable  afiHlant  to  you 
in  your  labours  and  dudies.  What  can  be  more  defi- 
rable  to  you  than  to  poflefs  a  man  who  will  lucubrate 
and  labour  for  you  ?  and  who,  in  a  fhort  time,  can  com¬ 
municate  to  you  what  you  could  not  obtain  by  your 

own 
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own  exertions  without  great  difficulty,  I  do  not  know 
Ivialt  w^et^er  you  will  find  his  like  in  all  Italy  ;  and  I  there- 

_ y _ ,_j  fore  wifh,  that,  if  you  confide  in  my  judgment,  you  will 

receive  John  de  Ravenna  in  the  room  of  your  late  learn¬ 
ed  friend  James  de  Alegretti.”  It  is  not  known  whe¬ 
ther  John  de  Ravenna  went  to  refide  with  Malatella  or 
not.  It  is,  however,  certain,  that  the  former,  in  1397 
(the  fame  year  in  which  Manuel  Chryfoloras  came  to 
Florence),  was  invited  thither  by  the  mngiftrates  of 
that  city,  with  the  promife  of  an  annual  falary,  to  in- 
flru6t  young  people  in  the  Roman  language  and  elo¬ 
quence  ;  that  John  de  Ravenna,  at  the  period  when  h,e 
entered  into  this  honourable  engagement,  was  45  years 
of  age  ;  and  that  the  fcholars  of  John  de  Ravenna  were, 
at  the  fame  time,  fcholars  of  Chryfoloras.  Saluratus 
Colucins,  in  all  probability,  was  the  caufe  of  this  invita¬ 
tion,  as  he  was  acquainted  with  the  fervices  of  John 
de  Ravenna,  and  knew  how  to  appreciate  them.  “  We 
know  (fays  he,  in  one  of  his  letters  to  John  de  Raven¬ 
na),  and  all  who  refpeft  you  know  alfo,  that  none  of 
the  moderns,  or  even  ancients,  approached  fo  near  to 
Cicero  as  you  ;  and  that  to  the  moft  wonderful  beauty 
and  powers  of  fpeech,  yon  join  the  deepefl  knowledge.” 
John  de  Ravenna,  like  Chryfoloras,  and  moil  of  the 
teachers  of  the  Greek  and  Roman  languages  in  the  be¬ 
ginning  of  the  fifteen  century,  was,  no  doubt,  engaged 
at  firft  only  for  a  few  years  ;  when  thefe  were  elapfed, 
the  engagement  was  renewed,  perhaps  for  the  lall  time, 
in  1412,  and  he  was  bound,  befides  teaching  the  Ro¬ 
man  eloquence,  to  read  publicly,  and  explain  in  the  ca¬ 
thedral,  on  feftivals,  the  poems  of  Dante.  John  de  Ra¬ 
venna  did  not  long  furvive  the  above  renewal  of  his  en¬ 
gagement  ;  for  an  anonymous  writer,  who,  in  1420,  fi¬ 
ll  ifhed  /l  Guide  to  Letter-writing,  according  to  the  Prin¬ 
ciples  of  John  de  Ravenna ,”  fpeaks  of  his  preceptor  as 
of  a  man  not  then  in  exigence.  . 

MALI1.  See  Brewing  ( Encycl. ),  where  a  full  ac¬ 
count  is  given  of  Sir  Robert  Murray’s  method  of  malt¬ 
making,  together  with  fome  valuable  obfervatious  on 
malt  by  Mr  Richardfon  of  Hull.  In  a  late  edition  of 
this  latter  gentleman’s  Theoretic  Hints  on  Brewing ,  we 
are  told,  that  Mr  Edward  Rigby  of  Norwich  is  of  opi¬ 
nion,  that  the  mere  exliccation  of  corn  is  not  the  only 
object  obtainable  by  drying  it  on  the  kiln,  but  that  fome 
portion  of  the  faccharum  of  malt  is  the  effect  of  that 
procefs.  “  The  operation  of  kiln  drying  the  malt  (fays 
Mr  Rigby)  is  as  follows: — The  grain  is  fpread  thick 
upon  a  floor  made  of  flat  bricks  (tiles),  or  iron  plates, 
which  are  full  of  perforations  ;  immediately  under  this 
floor  is  the  oven  or  furnace,  in  which  is  a  large  fire 
made  of  coahs ,  cinders,  or,  in  fome  places,  billet  wood  ; 
a  current  of  air,  at  the  mouth  of  the  furnace,  keep^  up 
the  combuftion  ,of  the  coaks,  and  the  air  which  is  phlo- 
gHlicated  by  their  burning,  and  which,  in  a  common 
fire  place,  rffes  up  the  chimney,  paffes,  in  this  inftance, 
through  the  apertures  in  the  floor,  and  penetrates  the 
whole  ftratum  of  malt  before  it  can  pafs  into  the  exter¬ 
nal  air.  Under  thefe  circumllances,  it  is  evident,  that 
the  interftices  of  the  malt  mud  be  filled  with  phlogiflic 
air ;  and  as  the  grain  ufually  remains  in  this  fituation 
about  two  days,  it  is  obvious,  that  if  it  have  the  power 
of  abforbing  phlogifton,  it  certainly  mud  do  it  when 
fo  long  in  conta&  with  it.  And  that  the  malt  does 
really  imbibe  fome  of  this  principle,  is  not  only  probable 
on  the  general  ground  of  the  truth  of  the  preceding 
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theory,  but,  I  believe,  it  will  be  found,  that  the  phlQ-  Malt, 
gidicated  air  which  rifts  from  the  burning  fubftances 
itnderneath,  is  corrc&eci  in  pafling  through  tljc  malt  ; 
for  without  its' being  meliorated  by  this-or  fome  other 
caufe,  it  is  evident 'that  the  air  in  the  kiln-chamber, 
more  efpeci^lly  the  lower  flrata  of  it,  mud  be  noxious, 
and  probably  even  fo  much  fo  as  to  be  unfit  forrefpira- 
tion  and  combullion.  But  fo  far  from  this  being  the 
cafe,  I  am  informed,  that  workmen  will  lie  and  fleep 
many  hours  on  the  malt  iq  thb  fituatipn  without  differ¬ 
ing  any  inconvenience.'  And  after  mentioning  this,  it 
is  fcarcely  neceflary  to  add,  that  I  find  alfo,  by  experi¬ 
ment,  that  a  candle  will  burn  perfe&ly  well  in  the  air 
which  is  immediately  on  the  furface  of  the  malt. 

“  Were  heat  alone  diffident  for  the  pnrpofe  of  com¬ 
pleting  the  operation  of  malting,  it  certainly  might  be 
applied  in  a  much  more  cheap  way  than  is  at  prefent 
done  ;  for  the  floor  on  which  the  grain  is  laid  might, 
unqueflionably,  be  heated  equally  without  there  being 
perforations  in  it,  as  with  them.  In  which  cafe,  one 
kind  of  fuel  would  be  as  good  as  another  ;  and,  conle- 
quently,  the  prefent  expeuce  of  previoufly  burning  the 
coals,  to  convert  them  into  coaks  or  cinders,  mimht  be 
faved.  * 

“  But,  admitting  that  the  application  of  phlogiflon 
to  the  malt,  as  well  as  heat,  is  requifite  in  this  opera¬ 
tion,  the  neccifity  of  thefe  perforations  becomes  evident, 
and  alfo  the  propriety  of  previoufly  burning  the  coals 
in  fuch  a  way,  that  all  the  water,  and  thofe  other  hete¬ 
rogeneous  particles  which  compofe  fmoke  and  foot,  may 
be  diflipated  ;  for  thefe,  merely  as  fuch,  would  obvi- 
oufly  contribute  little  to  the  phljgillication  of  the  malt, 
and  would  evidently  impart  fome  offenfive  flavour,  if 
not  fome  obnoxious  quality  to  it. 

“  Reafoning  from  the  abo^e  premifes  (Mr  Rigby 
concludes),  it  would  feem,  that  as  all  the  farinaceous  ' 
parts  of  the  barley  are  feldom  diffolved  in  brewing,  and 
the  grains  which  arc  left  have  ufually  the  difpofition  to 
become  four,  thereby  manifefling  fome  of  the  acid  prin¬ 
ciple  to  be  flill  e Killing  in  them,  it  is  not  improbable 
but  fome  further  faccharine  matter  might  be  obtained 
from  the  grain  by  another  expofure  to  phlogifticated 
air,  or,  in  other  words,  by  being  once  moie  laid  on  the 
kiln.”  f 

This  is  indeed  fo  far  from  being  improbable,  that  we 
think  it  mull  infallibly  be  the  cafe.  Sugar,  it  is  well 
known,  confifts  of  oxygen,  hydrogen,  and  carbon  (fee 
Ch EtorsTR. y  in  this  Supplement,  n°  466-)  ;  but  from  the 
difpofition  of  the  grain?  to  become  four,  it  is  plain,  that 
after  the  procefs  of  brewing  they  flill  retain  much  oxy¬ 
gen  ;  and  the  azotic  gas,  which  is  here  called  phlogifti- 
catcd  air,  there  is  every  reafon  to  believe  contains  both 
hydrogen  and  carbon.  Thefe,  therefore,  uniting  until 
the  oxygen  of  the  gra  ins,  mu  ft  make  an  addition  to  the 
faccharine  matter.  This  has,  indeed,  been  found  to  be 
the  fa6t  by  Mr  Richardfon,  who,  in  confequence  of  Mr 
Rigby’s  fuggeftion,  was  induced  to  brew  a  fmall  brew¬ 
ing  of  malt,  of  ten  quarters  only,  and  flopping  the  pro¬ 
cefs  when,  according  to  his  general  pradlice,  one  extract 
was  Hill  due,  he  Ordered  the  grains  to  be  laid  upon  one 
of  his  malt-kilns,  and  cinders  to  be  applied  the  fame  as 
for  drying  of  malt.  This  was  continued  for  two  days 
and  a  half,  when  the  grains,  being  pcrfe&ly  dried,  were 
put  into  facks,  and,  when  cold,  returned  again  into  the 
mafti-tun.  The  event,  in  fome  meafure,  juflified  Mr 
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Mamma-  Rigby’s  cxpe&ation  ;  for  the  produce  of  fermentable 
,  lukec.  matter  was  confiderably  more  than  he  had  reafon  to 
V  -'conc|LUic  would  havebkn  the  cafe,  had- the  extradl  been 
made  in  immediate  fuccefiion,  as  it  would  have  been  in 
the  ordinary  courfe  of  his  pra&ice.  He  attempts,  in¬ 
deed,  to  account  for  it  in  a  way  very  different  from 
our3  ;  but  though  we  have  the  higheft  confidence  in  Mr 
Richardfon  as  an  experienced  brewer,  we  (mi4  feme- 
times  beg  leave  to  think  for  ourfelves  as  chemifts.  Like 
a  man  of  fenfe,  however,  and  a  man  of  fcience,  he  fays, 

(i  I  am  fo  well  finished  with  the  event  of  this  experi¬ 
ment,  that  I  Ihall  probably  be  inclined,  on  fome  future 
oceafion,  to  repeat  it,  in  vaiious  Rages  of  the  procefs. 
The  fine  lively  froth  on  the  fuvface  of  the  wort,  in  the 
linderback,  added  to  its  tranfparency  and  good  flavour, 
are  circum fiances  which  induce,. m^.  to  jthatik  Mr  Rigby 
for  the  hint,  which,  it  is  not  improbable,  may  be  ap¬ 
plied  to  fume  ufeful  purpofe,  in  certain  fituations  which 
fometimes  occur  in  the  brewing  trade.’’ 

MAMMALUKKS,  Mamalucs,  Manejoucs ,  or 
Mamluhs,  were  a  dynafty  that  reigned  for  a  confiderable 
time  in  Egypt,  and  of  which  fome  account  has  been 
given  in  that 'article  (  EncycL).  A  fuller  account  of 
them  mud,  however,  be  acceptable  to  our  readers,  as, 
fince  the  expedition  of  Buonapaite,  they  have  attra&ed 
the  attention  of  all  Europe. 

They  were  firil  introduced  into  Egypt,  as  we  have 
Anujacohin  already  obferved,  by  Saladine,  who,  when  he  had  it  in 
Frvieiv,  contemplation  to  befiege  Jerufalem,  very  naturally  en- 
win's  deavoured  to  colled  the  mo  l  forcible  means  to  accom- 
plifh  fo  defirnble  an  end  ;  and,  in  confluence,  obferving 
that  the  ancient  inhabitants  of  Egypt  were,  from  their 
effeminate  mode  of  education,  and  the  quiet  and  tran¬ 
quil  habits  of  their  lives,  much  fitter  for  thofe  occupa¬ 
tions  in  which  they  delighted,  namely,  the  arts,  mer¬ 
chandize,  and  mechanics,  than  military  tatties  and  mill, 
tary  toil,  he  refolvtd,  as  little  as  poffible,  to  employ  or 
depend  upon  them. 

This  resolution  Simulating  him  to  procure  a  hardier 
race  of  foldiers,  he  therefore  commiflioned  agents  to 
treat  with  the  Circafiians,  by  the  Lake  of  Maeotis,  near 
Tavvrica  Cherfonefas,  whence,  about  the  year  11.7  b, 
they  pnrehafed  more  th^n  a  thoufimd  Haves.  Men  inu¬ 
red  to  hardihip,  nurtured  in  the  lap  of  toil  and  danger/ 
and  bred  from  their  infancy  to  war,  which  was  to  them 
rather  an  inftrn&  than  a  fcience,  as  the  continual  incur- 
fions  of  the  Tartars  rendered  felf* defence,  in  their  fixa¬ 
tion,  abfolutely  neceffary. 

*  Thefe  Haves  Saladine  trained  to  military  difeipline, 
and,  at  the  fame  time  that  he  made  them  renounce 
Chriftianity,  had  them .inftru&ed  in  the  Mahometan  re¬ 
ligion  ;  and  although  he  prohibited  them  from  marry, 
ing,  he  allowed  them  an  unbounded  licence  with  refped 
to  defukory  gallantry.  What  progrefs  they  made  in 
the  do&r.ines  of  the  Alcoran,  whether  the  tenets  of 
that  facred  volume  fcffe&uallv  eradicated  all  their  firfl 
principles,  is  uncertain  ;  but  it  is  certain,  that  in  tame 
they  became  excellent  foldiers,  and  that  the  military 
glory  of  Saladine,  which  was  feebly  fupported  by  the 
native  Egyptians,  expanded  in  the  hands  of  the  Marne-, 
loucs,  -  who  extended  their  conqueHs  on  every  fide,  uni 
til,  pervading  the  Holy  Land,  they  entered  in  the  plain 
of  Afkclon.  .  ;  - 

Thefe  Mameloucs,  who  were  continually  adding  to 
their  numbers,  in  procefs  of  time  became  naturalized 


to  the  country  ;  and,  as  it  has  been  obfeived,  they  ex*  Mirr.au 
celled  the  Egyptians  in  flrength  of  body,  in  military  ^es* 
difeipline,  in  their  Ikill  in  hoiftmanfhip,  and  in  courage; 
fo  they,  by  the  liberality  of  their  generals,  and  the  plun¬ 
der  of  cities  and  provinces,  alfo  excelled  them  in  wealth. 

In  fad,  their  mode  of  education  fitted  them  for  the 
moll  dangerous  and  adventurous' enterprifes',  and,  from 
being  the  Haves,  enabled  them  in  time  to  become  the 
mailers  of  even  the  Turks,  by  whom  they  had  original¬ 
ly  been  pnrehafed. 

After  the  death  of  Saladine,  who  left  the  kingdom 
to  his  brother,  they  role  to  ft  ill  greater  importance  than 
they  had  acquired  during  his  reign,  and  continued,  if 
not  abfolutely  to  govern,  yet,  likd  the  Roman' foldiers 
in  the  time  of  Periinax,  Alexander,  and  Valerian,  to 
awe  the  monarch. 

This  influence  continued  through  the  reigns  of  five 
fucctffive  Caliphs,  until  that  of  Melachfal?.,  the  laft  of 
the  pollerity  of  Saladine,  who  being  at  war  with  the 
Arriftians,  arid,  at  the  Came  time,  wifhing  to  reprefs  the 
enormous  power  of  the  Mameloucs,  put-chafed  Haves 
,frorn  all  the  furrounding  countries,  whom,  in  imitation 
of  his  anceftor,  he  armed  and  appointed  to  defend  his 
dominions.  The  event  of  this  meafure  was  exactly 
what  might  have  been  expected.  Melachfala  was,  in 
confequence  of  a  confpiracy  betwixt  his  new  and  Iris  old 
foldiers,  fiain;  and  TurqueVnenu3,  the  leader  of  this  mu¬ 
tiny  an  l  rebellion,  hailed  by  the  title  of  Great  Suhau 
of  Egypt.  With  him  began  the  governmeht  of  the 
Mameloucs,  about  the  year  1250;  which'had  the  next 
year  gathered  filch  flrength,  that  it  was  thought  rieceffa- 
ry,  in  order  to  reprtfs  thofe  exuberances  to  which  new 
formed  governments  arc  liable,  and  bring  it  nearer  to  a 
fyftem,  to  caufe  the  following  articles,  in  the  form  ot  a 
charter,  to  be  fubferibed  to  by  their  principal  leaders, 
as  an  ad  of  the  whole  people  : — “  ill,  That  the  Sul¬ 
tan  Hrowld  be  chofen  from  the  body  of  Mameloucs;  2dly, 

Thai  none  Hiould  be  admitted  into  the  order*  that  were 
by  birth  either  Jews  or  Turks,  but  only  Chtiftian  cap¬ 
tives  ;  jdly,  rritat  the  native  Egyptians  Hiould  not  be 
permitted  to  nfe,  or  have,  any  weapons,  except  the  in- 
liniments  of  agriculture.” 

Turqirerneuus,  as  is  frequently  the  piadice  with  thofe 
tlrat  experience  a  Hidden  elevation,  endeavoured  to  kick 
down  the  ladder  by  which  he  had  been  railed ;  or,  in 
other  words,  his  carriage  was  fo  haughty  and  difdainful 
to  his  former  companions,  that  he  was  by  them,  or  ra¬ 
ther  by  one  of  them  named  Clotho,  fuddtnly  Hain  ;  for 
which  the  murderer  was  rewarded  with  his  feeptre. 

After  him  fucceeded  a  long  race  of  princes,  many  of 
whom  Were  as  eminent  for  their  talents  as  for  their  va¬ 
lour  ;  among  whom,  the  name  of  Caitbeius  has  been 
tranfmitted  to  us  as  that  of  the  greateft  ltatcimari  and 
general  of  his  age  ;  but,  as  every  one  who  confiders  the 
materials  of  which  the  government  was  compofed,  mud 
rather  wonder  that  it  exifted  To  long,  than  tlrat  it  fhould, 
through  almoft  the  whole  courfe  of  its  operation,  he 
exp(  fed  to  all  the  various  evils  and  diftreffes  arifirrg 
from  a  long  train  of  feditiou  and  tumults,  fo  he  mull 
lament  that  it  fhould  expire  in  the  reign  of  one  of  their 
wifeft  and  heft  monarch**  :  yet  it  is  Come  confolau6n  to 
refled,  that  Campfon,  the  laft  Sultan  of  the  Marne* 
loucs,  was  not  murdered  by  his  own  fubjetfs,  but  having 
for  many  y*ears  governed  the  kingdoms  of  Egypt,  Ju¬ 
dea,  and  Syria,  in  a  manner  that  has.  excited  the  praife 
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of  tilt  htfloric  pen,  he,  oppreffed  with  age  and  difeafe, 
and  eijc  lingered  with  .his,  armour,  funk  upon  the  held 
of  battle,  and,  with  hi*  lalt  breath,  yielded  the  victory 
to  the  fortunate  Selim. 

With  this  monarch,  who  expired  January  2Q,  1516, 
ended  the  government  of  the  Mameloucs,  after  it  had 
continued  276  years;  fo,r  although  an  attempt  wa$ 
made  by  Tomumby  to  get  himfelf'  declared  'Sultan,  in 
which  attempt  he  actually  fucceeded  fo  far  as  to  be  in- 
vetted  with  tire  title,  yet  lie  was  foon  after  defeated  by 
the  victorious  Selim.  He  was  then  forfaken  by  his 
troops,  taken  and  executed  ;  while  the  Mameloucs,  bro¬ 
ken  and  difptrfed,  it  was  the  policy  of  Selim  to  rally, 
and,  by  offers  too  tempting  to  be  by  them  refuted,  en¬ 
gage  in  his  fervice-  The  ufc  of  thefe  foldiers  foon  be¬ 
came  fufScIently  apparent  to  theTurkifh  Emperors,  to 
(Emulate  them  to  augment  their  number,  enlarge  their 
fphere  of  aCtion,  and  combine  thc/n  clofer  tp  the  fiate, 
by  the  allowance  of  dill  greater  privileges  and  advanta¬ 
ges  than  they  had  before  enjoyed. 

The  Beys  were  oidained  to  be  chofen  from  among 
them  ;  and  the  Pafha,  or  chief  governor  for  the  Forte, 
was  to  (hare  his  power  vyRIivtliofe  Beys,  and  even  to 
continue  in  office  no  longer  than  fliould  be  agreeable  to 
their  collective  will.  At  firfl  the  power  of  the  Pafha 
was  very  extendve  ;  but,  by  the  intrigues  and  ambi¬ 
tion  of  the  Beys,  it  has  been  reduced  almoil  to  a  cy¬ 
pher.  It  was  rather  of  a  civil  than  military  nature.  He 
was  always  prefident  of  the  Divan,  which  was  held  in 
the  cafLle  where  he  refided.  But  that  council  now  com¬ 
monly  meets  in  the  palace  of  one  of  the  chief  Beys,  ex¬ 
cept  when  a  firman  or  mandate  is  received  from  Conttan- 
tinople,  when  the  Bey6  are  fnmmoned  to  the  cattle,  to 
hear  the  commands  of  the  Ponte.  The  few  who  attend, 
as  foon  as  the  reading  is  finilhed,  anfwer,  as  is  ulual, 
u  Efm/itia  w a  tanrn u  We  have  heard,  and  we  obey.” 
On  leaving  the  caftle,  their  geperal  voice  is  “  Efmana 
wa  a'lvfuui ,”  We  have  heard,  and  fhall  difobey,” 

In- the  year  1791,  Salah  Aga,  9  Have  of  Murad  Bey, 
was  deputed  from  the  government  of  Egypt  to  nego¬ 
tiate  their  peace  with  the  Porte.  lie  carried  prefents 
of  horfes,  rich  (luffs,  & c.  A  fpontancous  tribute,  which 
the  Porte  was  in  no  condition  to  enforce,  implied  obli¬ 
gation  on  the  part  of  the  latter,  fie  was  well  received, 
and  afterwards  was  appointed  JVaquil  es  Sultan,  agent 
or  attorney  to  the  Sultan  -in  Cairo.  It  is  probable, 
this  office  was  given  him  to  incline  him  to  fecond  the 
efforts  of  the  Court  in  difuniting  the  Beys ;  but  it  was 
ineffectual.  Thefe  had  formerly  experienced  the  evils 
of  divifion,  and  now  were  united  by  common  jntereft, 
grown  rich,  and  well  provided  with  (laves  ;  fo  that  no 
tribute  has  fince  that  time  found  its  way  to  Conttanti- 
nople. 

The  Mameloucs  remain,  as  they  have  ever  been,  mi¬ 
litary  flaves,  imported  from  Georgia,  Circaffia,  and  Min* 
greln.  A  few  have  been  pnfoners,  taken  from  the 
Auftrians  and  Ruffians,  who  have  exchanged  their  reli¬ 
gion  for  an  ettablilhment.  The  Beys  give  general  or¬ 
ders  to  their  agents  at  Conttantinopl-e,  to  purchafe  a 
certain  number  every  year;  and  many  are  brought  to 
Egypt  by  private  merchants  on  fpeculation.  When 
the  fupply  proves  inefficient,  or  many  have  been  ex¬ 
pended,  black  ;0aves  from  the  -interior .of  Africa  are  fnb> 
ilituted,  and,  if  found  docile,  are  armed  and  accoutred 
like  the  red.  j 


’Particular  attention  is  paid  to  the  education  of  thefe 
favoured  flaves.  They  are  inttru&ed  in  every  exercife  (ukes. 
of  agility  01  lhtngth,  and  are,  in  general,  diitingnifhed 
by  the  grace  and  beauty  of  their  perfons.  The  grati¬ 
tude  of  the  difciples  is  equal  ,to>  the  favour ; of  their  ma¬ 
tters,  whom  they  never  quit  in  the  hour  of  danger.  If 
they  have  a  difpofition  for  learning,  they  are  tai/ght  the 
nfe  of  letters,  and  fome  ot  them  are  excellent  lcribes  ; 
but  the  greater  part  neither  can  read  nor  write.  A 
flriking , example  of  which  .deficiency  is  obfervable  in 
Murad  Bey  himfelf.  . 

The  inferior  Mameloucs  conttantly,  appear  in  the  mi¬ 
litary  'drefs,  and  are  commonly  armed  with  a  pair  of 
pillols,  a.fabre,  and  a  dagger.  They  wear  a  peculiar 
cap  of  a  greenifh  hue,  around  which  .is  wreathed  a  tur¬ 
ban.  The  red  of  their  drefs  reft  mbles  th?t  of  other 
Mohamedan  citizens,  and  is  rettri&ed  to  no  particular 
colour  ;  but  another  Angularity  is,  their  large  drawers 
of  thick  Venetian  cloth,  of  a  crirnfon  colour,  to  which 
are  attached  their  flippers  of  red  leather.  On  horfc- 
back  they  add  to  their  arms  a  pair  of  lavge  horfe  pi- 
fols,  and  the  dubbus  or  battle  axe.  In  battle,  many 
of  them  wear  an  open  helmet,  and  the  ancient  ring  ar¬ 
mour  of  interwoven  links,  of  it  eel,  worn  under  part  of 
their  drefs,  and  thus  concealed.  Thefe  are  dear  ;  fome- 
times  coiling  500  piaitres,  or  about  L.  go.  Some  of 
them  are  made  at  Corillantmople,  others  in  Perfia.  Their 
horfes  are  of  the  fint  it  Arabian  breed,  and  are  often 
purchafed  at  three  or  four  pudes,  L  1  to  to  L.  200 
llerling. 

1  hey  have  no  pay,  as  they  eat  at  a  table  in  the  lioufe 
of  their  mailer  the  Bey,  Caffief,  or  other  officer.  Any 
military  officer  may  purchafe  a  flave,  who  becomes,  ipfo 
facto,  a  Mamelouc.  The  name,  from  maid,  to  poflefs, 
implies  merely  a  perfon  who  is  the  property  of  .another. 

After  a  proper  education,  the  candidate  thus  eoidlitn- 
ted  a  Mamelouc,  receives  a  prefer t  of  a  horfe  and  arms 
from  his  mailer,  together  w  ith  a.fuit  of  clothes  ;  which 
is  renewed  every  year  in  the  month  Ramadan.  The 
generoiity  of  their  matters,  and  rewards  or  extortions 
from  others,  afford  them  fupplies  of  money,  cither  for 
avarice  or  debauchery.  Some  of  them,  admitted  to  pe¬ 
culiar  favour  by  the  Beys,  as  chafnadais,  or  purte-bear- 
ers,  8c c.  acquire  great  wealth.  1  hey  are  rather  gay 
and  thoughtlefs  than  infolert,  fond  of  ihovv,  and  un¬ 
principled  in  their  means  of  acquiring  it.  They  feldom 
marry  till  they  Require  tome  office. 

Though  born  of  Chriilian  parents,  they  feem  liighly 
fatisfied  with  their  condition,  which  they  have  been 
known  to  refufe  to  exchange  for  freedom.  The  ma¬ 
jority  are  regarded  by  die  Arabs  as  Utile  llridl  in  the 
principles  or  duties  of  Mchamedifm.  Jt  is  worthy  of 
remark,  that  though  the  Mameloucs,  in  general,  be 
ttrong  and  pcrfonable  men,  yet  the  few  v\  ho  marry  very 
feldom  have  children.  As  the  fun,  even  of  a  Bey,  is 
not  honoured  with  any  particular  coniideration,  the  wo¬ 
men,  peihaps,  procure  abortions.  Of  eighteen  Beys, 
with  whofe  htilory  Mi  Browne  was  well  acquainted* 
two  only  had  any  children  living. 

Hardy,  capable  of  every  fatigue,  of  .undaunted  cou¬ 
rage,  and  eminent  (kill  111  horfe  man  ill  ip  and  the  ufc  of 
the  fabie,  the  Mameloucs.  n.ay  be  rcgaided  as  by  far 
the  bett  troops  in  the.  Eail.  But  in  a*  regular  battle,  > 
conducted  by  manoeuvres,  and  large  or  rapid  move-  < 
mer.ts,  they  are  equally  inferior  to  European  troops. 
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Mamma-  Being  diftinguifhed  by  favouritifm  or  merit,  the  Ma- 
Man*  me^ouc  becomes  a  Caftief,  and  in  time  a  Bey.  The 
an*  chief  caufe  of  preference  arifes  from  political  adnerence 
to  fome  powerful  leader. 

The  government  of  Cairo,  and  Egypt,  in  general, 
i$  vetted  in  24  Beys;  each  of  whom  is  nominally  choferi 
by  the  remaining  23,  but,  in  fad,  appointed  by  onfe  of 
the  moll  powerful.  The  Yenk-tchery,  Aga,  and  fove- 
ral  other  officers,  are  enumerated  among  the  *4  Beys. 

Befidesbeing  governors  of  certain  diltrids  of  Eg^pt, 
feveral  of  the  Beys  receive  other  dignities  from  the 
Porte  :  Such  are  the  Shech  el  Bellad  or  governor  of 
the  city  ;  the  Defterdar,  or  accountant-general ;  the  E- 
mir  el  Hadj,  or  leader  of  the  facred  caravan  ;  and  the 
Emir  es  Said,  or  governor  of  the  Upper  Egypt.  Thefe 
two  latt:  offices  are  annual.  Thefe  officers  have  alfo  re¬ 
venues  allotted  them  by  the  Porte,  ill  defined,  and  li¬ 
able  to  much  abufe. 

Of  the  other  Beys,  each  appoints  all  officers  and  go¬ 
vernors  within  his  didrid,  putting  into  it  fome  flave  of 
his  own,  who  is  compelled  to  render  an  account  of  the 
receipts,  of  which  a  great  part  paffes  to  fupport  the 
grandeur  of  his  mader.  An  opulent  Bey  may  have 
from  6co  to  1000  purfes  annually  ;  the  revenue  of  Mu* 
tad  Bey  more  than  doubles  that  fum.  The  inferior 
Beys  may  have  3^0  purfes,  or  L.  15,000. 

Every  Bey  tits  in  judgment  on  cafes  of  equity.- 
Thefe  perfonages  are  very  obfervant  of  their  refpedive 
jurifdidions  ;  ani  no  Bey  will  imprifon  a  man  liberated 
by  another.  Though  fometimes  too  impetuous,  they 
neverthelefs  difpkiy  great  acutenefs  and  knowledge  cf 
charaders.  This  goveinment,  at  lead,  pofftdes  every 
advantage  of  publicity,  as  every  Bey  is  a  magiftrate. 

MAN,  has  been  confidered  in  a  great  numberof  par¬ 
ticulars  under  the  title  Man  ( Ettcyxl .)  ;  but  a  reference 
was  made  from  that  article  to  the  article  Variftms  of 
the  Human  Species ,  which  was,  after  all,  omitted  entirely. 

Perhaps  enough  has  been  faid  on  the  varieties  of  the 
human  fpecies  in  the  articles  Complexion  and  Ne* 
gro  ( EncyJ. )  ;  but  as  infidel  ignorance  is  perpetually 
pretending,  that  the  diminutive  Icelan  1  ~  the  ugly 
Efquimaux,  the  woolly-headed  Negro,  and  the  copper- 
coloured  American,  could  not  have  defeended  from  one 
original  pair,  either  of  European  complexion  or  of  Hin¬ 
doo  fymmetry —  it  may  not  be  improper,  in  this  place,  to 
fhew  the  weaknefs  of  tlm  popular  objedion  to  the  Mo- 
faic  lriftory  of  the  origin  of  man.  This  has  been  donfc 
’in  fo  fatisfadory  a  manner  by  Profeflbr  Blumenbach, 
that  we  have  nothing  to  do  but  lay  his  obfeivations  be¬ 
fore  our  readers,  convinced,  as  w.e  arc,  that  they  are  in¬ 
telligible  to  every  capacity,  and  that  they  will  carry 
convidion  to  all  who  are  not  the  flaves  of  prejudice. 
fbit.  Mag.  “  Some  late  writers  on  natmfcl  hiftory  (fays  the  Pro  - 
vol.  iii.  fdfor)  ftem  doubtful  whether  the  numerous-  dittind 
p*  aS4-  Taces  of  men  ought  to  be  confidered  as  mere  varieties,, 
which  have  arifen  from  degeneration,  or  as  fo  many  fpe¬ 
cies  altogether  different.  The  carrfe  of  this  feems  chief¬ 
ly  to  be,  that  they  took  too  narrow  a  view  in  their  re- 
fearches  ;  feleded,  perhaps,  two  race3  the  moll  different 
from  each  other  poffible,  and,  overlooking  the  inter¬ 
mediate  races  that  formed  the  conrieding  links  between 
them,  compared  thefe  two  together  ;  or,  they  fixed 
their  attention  too  much  on  man,  without  examining 
other  fpecies  of  animals,  and  comparing  their  varieties 
and  degeneration  with  thofe  of  the  human  fpecies.  The 


firft  fault  is,  when  one,  for  example,  places  together  a  t  Ma 
Senegal  negro  and  an  European  Adonis,  gnd  a£  the  * 
fame  time  forgets  that  there  is  not  one  of  the  bodily 
differences  of  thefe  two  beings,  whether  hair,  colour* 
features,  &c.  which  doert  not  gradually  run  into  the 
fame  thing  of  the  other,  by  fuch  a  variety  of  fhades,  that 
no  phyfiologift  or  natural  iff  is  able  to  ellablifh  a  certain 
boundary  between  thefe  gradations,  and  confeqtiently 
between  the  extremes  themfelves. 

“  The  focorid  fault  is,  when  people  reafon  as  if  man 
were  the  only  organifed  being  in  nature,  and  confider 
the  varieties  in  his  fpecies  to  beftraiige  and  problemati¬ 
cal,  without  refle&ing  that  all  tliefe  varieties  are  not 
more  ftriking  or  more  uncommon  than  thofe  with  which 
fo  many  thoufartds  of  other  fpecies  of  organifed  beings 
degenerate,  As  it  were,  before  otir  eyes.” 

As  what  we  have  faid  under  the  articles  Complexion 
and  Nfe  gro  may  be  fufficient  to  warn  mankind  again  ft 
the  fiift  error,  and  at  the  fame  time  to  refute  it,  we  ha- 
ften  to  refute  the  fecond  by  oilr  author’s  compfcrifon  be¬ 
tween  the  human  race  and  that  of  fwine. 

“  More  reafon3  (lays  he)  than  one  have  induced  me 
to  make  choice  of  fwine  for  this  comparison  ;  but,  in 
particular,  becaufe  they  have  a  great  fimil^rity,  in  many 
refpefts,  to  man  :  not,  however,  in  the  form  of  their 
-entrails,  as  people  formerly  believed,  and  therefore  ftu- 
died  the  anatomy  of  the  human  body  purpofely  in 
fwine  ;  fo  that,  even  in  the  laft  century,  a  celebrated 
difpute,  which  arofe  betw'een  the  phyficians  of  Heidel¬ 
berg  and  thofe  of  Durlach,  refpe&ing  the  pofition  of 
the  heart  in  man,  wAs  determined,  in  conference  of  or¬ 
ders  from  government,  by  infpe&ing  a  fow,  to  the  great 
tiiumphfof  the  party  which  really  was  in  the  wrong. 

Nor  is  it  becaufe  in  the  time  of  Galen,  according  lo  re¬ 
peated  aflertiens,  human  flefh  was  faid  to  have  a  tafte 
perfectly  fimilar  to  that  of  fwine  ;  nor  becaufe  the  far, 

And  the  tanned  hides  of  both,  are  very  like  to  each 
other  ;  but  becaufe  both,  in  regard  to  the  economy  of 
their  bodily  ftrudhire-,  taken  on  the  whole,  fhew  unex¬ 
pectedly,  on  the  firft  view,  as  well  as  on  elofer  examina¬ 
tion,  a  very  ftriking  limilitude. 

“  Both,  for  example,  are  doineftic  animals  ;  both  om- 
tiivora ;  both  are  difperfed  throughout  all  the  four  quar¬ 
ters  of  the  world  ;  and  both  confequently  are  expofed, 
in  numerous  ways,  to  the  principal  caufes  of  degenera¬ 
tion  anting  from  climate,  mode  of  life,  nourishment* 

&c.  ;  both,  for  the  fame  reafon,  are  fubjtft  to  many 
difeafes,  and,  what  is  particularly  worthy  of  remark,  to 
difeafes  rartly  found  among  other  animals  than  men  and 
fwine,  fuch  as  the  ftone  in  the  bladder ;  or  to  difeafes 
exclntively  peculiar  to  thefe  two,  fuch  as  the  worms 
found  in  mealled  fwine. 

iih  Another  reafon  (continues  he)  why  I  have  made 
choice  of  fwine  for  the  prefent  companion  is,  becaufe 
the  degeneration  and  defeent  from  the  original  race- 
are  far  more  certain  in  thtfe  animals,  and  can  be  bet¬ 
ter  traced,  than  in  the  varieties  of  other  domeftic  ani¬ 
mals.  For  no  naturalift,  I  believe,  has  carried  his  feep- 
ticifm  fo  far  as  to  doubt  the  defeent  of  the  domeftic 
fwine  from  the  wild  boar  ;  which  is  fo  much  the  more 
evident,  as  it  is  well  known  that  wild  pigs,  when  caught, 
may  be  ealily  rendered  as  tame  and  familiar  as  domeftic 
fwine  :  and  the  contrary  alfo  is  the  cafe  ;  for  if  the  lat¬ 
ter  by  any  accident  get  into  the  woods,  they  as  readily 
become  wild  again ;  fo  that  there  are  inftances  of  fuck 
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Man.  animals  being  (hot  for  wild  fwine  ;  and  it  has  not  been 

‘~v~rr/  till  they  were  opened,  and  found  caflrated,  that  people 
were  led  to  a  difeovery  of  their  origin,  and  how,  and  at 
what  time,  they  ran  away.  It  is  well  ascertained,  that, 
before  the  difeovery  of  America  by  the  Spaniards, 
fwine  were  unknown  in  that  quarter  of  the  world,  and 
that  they  were  afterwards  carried  thither  from  Europe. 
All  the  varieties,  therefore,  through  which  this  animal 
has  fince  degenerated,  belong,  with  the  original  Euro¬ 
pean  race,  to'  one  and  the  fame  fpecies  ;  and  fince  no 
bodily  difference  is  found  in  the  human  race,  as  will 
presently  appear,  either  in  regard  to  ftature,  colour,  the 
form  of  the  cranium,  &c,  which  is  not  obferved  in  the 
fame  proportion  among  the  fwine  race,  while  no  one, 
on  that  account,  ever  doubts  that  all  thtfe  different 
kinds  are  merely  varieties  that  have  arifen  from  degene¬ 
ration  through  the  influence  of  climate,  &c.  this  com- 
parifon,  it  is  to  be  hoped,  will  filence  thofe  fctptics  who 
have  thought  proper,  on  account  of  thefe  varieties  in 
the  human  race,  to  admit  more  than  one  fpecies. 

“  With  regard  to  ftature,  the  Patagonians,  as  is  well 
known,  have  afforded  the  greateft  employment  to  an- 
thropologifts.  The  romantic  tales,  however,  of  the  old 
travellers,  who  give  to  thefe  inhabitants  of  the  fouthern 
extremity  of  America  a  ftature  of  ten  feet  and  more, 
arc  fcarcely  worth  notice  ;  and  even  the  more  modell 
relations  of  later  Englifh  navigators,  who  make  their 
height  from  fix  to  feven  feet,  have  been  doubted  hy 
other  travellers,  who,  on  the  fame  coaft,  foughtfor  fueh 
Children  of  Enoch  in  vain.  But  we  fhall  admit  every 
thing  faid  of  the  extraordinary  lize  of  thefe  Patagonians 
by  Byron,  Wallis,  and  Carteret  ;  the  firft  of  whom  af- 
figns  to  their  chief,  and  feveral  of  his  attendant?,  a 
height  of  not  lefs  than  feven  feet,  as  far  as  could  be  de¬ 
termined  by  the  eye  ;  the  fecond,  who  afferts  that  he 
a&ually  meafured  them,  gives  to  the  greater  part  of 
them  from  5  feet  io  inches  to  6  feet  ;  to  fome  6  feet 
5  inches,  and  6  feet  6  ;  hut  to  the  tailed,  6  feet  7  inch¬ 
es  :  and  this  account  is  confirmed  by  the  laft- mentioned 
ef  the  above  circumnavigators.  Now,  allowing  this  to 
be  the  cafe,  it  is  not  near  fnch  an  txcefs  of  ltature  as 
that  obferved  in  many  parts  of  America  among  the 
fwine,  originally  carried  thither  from  Europe;  and  of 
th(fe  I  fhall  mention  in  particular  thole  of  Cuba,  which 
2re  more  than  double  the  lize  of  the  original  ilock  in 
Europe. 

“  The  natives  of  Guinea,  Madagafcar,  New  Holland,. 
New  Guinea,  &c.  are  black;  many  American  tribes 
are  reddilh  brown,  and  the  Europeans  are  white.  A11 
equal  difference  is  obferved  among  fwine  in  different 
countries.  In  Piedmont,  for  example,  they  are  black. 
When  I  paffed  (fays  our  author)  through  that  country, 
during  the  great  lair  for  fwine  at  Saienge,  I  did  not 
fee  a  fingle  one  of  any  other  colour.  In  Bavaria,  they 
are  reddifh  brown  ,*  in  Normandy,  they  are  all  white. 

“  Human  hair  is,  indeed,  fomewhat  different  from 
fwine’s  briftles  ;  yet,  in  the  prefent  point  of  view,  they 
may  be  compared  with  each  other.  Fair  hair  is  foft, 
and  of  a  lilky  texture;  black  hair  iscoarfer,  and  among 
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feveral  tribes,  fucli  as  the  Abyflinians,  Negroes,  and  the  Man, 
inhabitants  of  New  Holland,  it  is  woolly,  and  moft  fo  Manding, 
among  the  Hottentots.  In  the  hke  manner,  among  the  '* 

white  fwine  in  Normandy,  as  l  was  allured  by  an  in¬ 
comparable  ohferver,  Sulzer  of  Rornebmg,  the  hair 
on  the  whole  body  is  longer  and  fofter  th;ui  among  o- 
thtr  fwine  ;  and  even  the  briftles  on  the  back  art*  veiy 
little  different,  but  lie  flat,  and  are  only  longer  than  the 
hair  on  the  other  parts  of  the  body.  They  cannot, 
therefore,  be  employed  by  the  brufti  maker?.  The  dif¬ 
ference  between  the  lia-'r  of  the  wild  boar  and  the  do- 
meftic  fwine,  particularly  in  regard  to  the  foftcr  part 
between  the  ilroug  briftles,  is,  as  is  well  known,  ‘ftill 
greater. 

“  The  whole  difference  between  the  cranium  of  a 
Negro  and  that  of  an  European,  is  not  in  the  leaft  de¬ 
gree  greater  than  that  equally  ftriking  difference  which 
exifts  between  the  cranium  of  the  wild  boar  and  that  of 
the  domeftic  fwine.  Thofe  who  have  not  obferved  this 
in  the  animals  themfelves,  need  only  to  catt  their  eye 
on  the  figure  which  Daubenton  has  given  of  both. 

I  Ih all  pals  over  (lays  our  author)  lefs  national  va¬ 
rieties  which  may  be  found  among  fwine  as  well  as 
among  men,  and  only  mention,  that  i  have  been  allured 
by  Mr  Sulzer,  that  the  peculiarity  of  having  the  bone 
of  the  kg  remarkably  long,  as  is  tire  cafe  among  the 
Hindoos,  has  been  remarked  with  regard  to  the  fwine 
in  Normandy.  ‘  They  ftand  very  long  on  their  hind 
legs  (fays  he,  in  one  of  his  letters)  ;  their  back,  there¬ 
fore,  is  higheft  at  the  rump,  forming  a  kind  of  inclined 
plane;  and  the  head  proceeds  in  the  fame  direction, 
fo  that  the  fnout  is  not  far  from  the  ground.’  I  ftiall 
here  add,  that  the  fwine,  in  fome  countries,  have  dege¬ 
nerated  into  races  which  in  Angularity  far  txcced  every 
thing  that  has  been  found  ftrange  in  bodily  variety 
among  the  human  race.  Swine  with  folid  hoofs  were 
known  to  the  ancients,  and  large  herds  of  them  are 
found  in  Hungary,  Sweden,  Sc c.  In  the  like  manner, 
the  European  Swine,  firft  carried  by  the  Spaniards,  in. 

1 509,  to  the  ifland  of  Cuba,  at  that  time  celebrated  for 
its  pearl  fifhery,  degenerated  into  a  monftrous  race, 
with  hoofs  which  were  half  a  fpan  in  length.” 

Prom  thefe  fa£ls,  our  author  concludes,  that  it  is  ab- 
furd  to  allow  the  vaft  variety  of  fwine  to  have  descend¬ 
ed  from  one  original  pair,  and  to  contend  that. the  va¬ 
rieties  of  men  are  fo  many  diftinCt  fpecies. 

HANDING,  a  large  Hate  in  the  interior  of  Africa,, 
of  which  the  only  fat  if  factory  account  that  we  have 
is  by  Mr  Park,  who,  for  feveral  months,  was  liofpi- 
tably  entertained  in  Kamalia,  one  of  its  towns,  fituated 
in  120  40'  N,  Lat.  and  6°  40'  \V\  Long,  .’j  he  go¬ 
vernment  of  Manding  appeared  to  our  author  to  be  a 
fort  of  republic,  or  rather  an  oligarchy.  Every  town 
is  indeed  governed  by  a  chief  magiftrate  called  Manfa, 
which  ufually  fignifies  king  ;  but  the  chief  power  of  the 
ftate,  in  the  laft  refort,  is  lodged  in  the  affembly  of  thefe 
manfas  (a).  The  cafe,  however,  is  different  in  other 
countries,  which  are  occupied  by  people  who  have  emi¬ 
grated  from  Manding  ;  for  in  all  the  Mandingo  Hates 
_ _  near 


(a)  Mr  Park,  for  the  moft  part,  writes  with  remarkable  pcrfpicuity  *  but  we  are  not  fure  that  here  we  have 
not  miftaken  his  meaning.  He  fays,  that  the  chief  power  of  the  ftate  is  lodged  in  the  affembly  of  that  whole 
body  ;  but  we  think,  that  by  the  whole  body  muft  be  meant  the  body  of  Manfas ,  othetwife  the  government 
could  not  be  called  an  oligarchy.  ® 
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the  government  is  monarchical, 


Miindng.  near  the  Gambia,  ....  0  . 

v1  the  power  of  the  fovercign  is  by  no  means  unlimited. 

As  Mr  Park’s  route  was  confined  to  a  trad  of  conn- 
try,  bonnded  nearly  by  the  .  1 2th  and  1 5th  parallels  of 
latitude,  the  donate  througbout  the  whole  was  nearly 
the  fame  as  that  of  Manding,  and  extremely  hot  :  Yet, 
where  the  country  afeended  into  hills,  he  found  it  com- 
paratively  cool  and  pleafant ;  though  none  of  the  di- 
ftrids  which  he  traverfed  coul  i  be  called  mountainous. 
About  the  middle  of  June,  the  hot  and  ftihry  atmo- 
ipliere  is  agitated  by  violent  gulls  of  wind  (called  torn a- 
does ),  accompanied  with  thunder  and  tain.  I  hefe  ufher 
in  what  is  denominated  the  rainy  feafon  ;  which  conti¬ 
nues  until  the  month  of  November.  During  this  time, 
the  diurnal  rains  are  very  heavy  ;  and  the  prevailing 
winds  are  from  the  fouth-weft.  The  termination  of  the 
rainy  feafon  is  likewife  attended  with  violent  tornadoes; 
after  which  the  wind  fliifts  to  the  north-eaft,  and  conti¬ 
nues  to  blow  from  that  quarter  during  the  relt  of  the 

year.  . 

When  the  wind  fets  in  from  tbs  north-eafl,  it  pro¬ 
duces  a  wonderful  change  in  the  face  of  the  country. 
The  grafs  foon  becomes  dry  and  withered  ;  the  rivers 
fubfide  very  rapidly,  and  many  of  the  trees  fhed  their 
leaves.  About  this  period  is  commonly  felt  the  bar - 
matt  an ,  a  dry  and  parching  wind,  blowing  fi  cm  the 
north  ea (l,  and  accompanied  by  a  thick  fmoky  haze; 
through  which  the  fun  appears  of  a  -dull  red  colour. 
This  wind,  in  palling  over  the  great  defer t  of  Sahara, 
acquires  a  very  flrong  attraction  for  humidity,  and 
parches  up  every  thing  expofed  to  its  current.  It  is, 
however,  reckoned  very  falutary,  particularly  to  Iaiio- 
peans,  who  generally  recover  their  health  during  its  con¬ 
tinuance.  .  The  truth  of  this  our  author  experienced 
both  at  Kamalia  and  Pifania,  when  he  bad  been  biought 
to  the  very  brink  of  the  grave  by  ficknefs. 

Whenever  ihe  grafs  is  fufFiciently  dry,  the  negroes 
,  rct  it  on  fire;  but  in  Ludamar,  and  other  Moorifh 
countries,  this  pradice  is  not  allowed  ;  for  it  is  upon 
the  withered  flubble  that  the  Moors  feed  their  cattle 
until  the  return  of  the  rains.  The  burning  of  the  giafs 
in  Manding  exhibits  a  feene  of  terrific  grandeur.  "  In 
the  middle  of  the  night  (fays  Mr  Park),  1  could  fee  the 
plains  and  mountains,  as  far  as  my  eye  could  reach,  va¬ 
riegated  with  lines  of  lire  ;  and  the  light  rcfleded  on 
thtTlky,  made  the  heavens  appear  in  a  blaze.  In  the 
day  time,  pillars  of  frnoke  were  fecn  in  every  dircdion  ; 
while  the  birds  of  prey  were  obferved  hoverirg  round 
the  conflagration,  and  pouncing  clown  upon  the  fnakes, 
lizards,  and  other  reptiles,*  which  attempted  to  tfcape 
from  the  flames.’"  This  annual  burning  is  foon  followed 
by  a  frefh  and  fweet  verdure,  and  the  country  is  there¬ 
by  tendered  more  healthful  and  pleafant. 

Though  many  fpecies  of  the  edible  roots,  which 
o  10 w  in  the  Well  India  lflands,  aie  found  in  Africa, 
yet  our  traveller  never  faw,  in  any  part  of  his  journey, 
either  the  fugar  cane,  the  coffee,  or  the  cocoa  tice  ;  nor 
could  lie  ltaiii,  on  inquiry,  that  they  were* known  to 
the  natives.  Lhe  pine-apple,  and  the  thousand  othei 
delicious  fruits  which  the  induftry  of  civilized  man  (im¬ 
proving  the  bounties  of  nature),  has  brought  to  fo  great 
perfedion  in  the  tropical  climates  of  America,  are.  here 
equally  unknown.  He  obferved,  indeed,  a  few  orange 
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tho"  there  by  fome  of  the  white  traders,  hef  could  not  pofi- 


Mandicj 


and  banana  trees,  near  the  mou 
whether  they  were 


th  of  the  Gambia  ;  but 
indigenous,  or  were  formerly  planted 


lively  learn. 

Concerning  property  in  the  foil,  it'  appeared  to  Mr 
Park,  that  the  lands  in  native  woods  were  confidered  a9 
belonging  to  the  king,  or  (where  the  government  was 
not  monarchical)  to  the  (late.  When  any  individual 
pf  free  condition  had  the  mean.,  of  cultivating  more 
land  than  he  actually  poflWTed,  he  applied  to  the  chief 
man  of  the  diftrid,  who  allowed  him  an  cxtenfion  of 
territory,  on  condition  of  forfeiture  if  the  lands  were  not 
brought  into  cultivation  by  a  given  period.  The  con¬ 
dition  being  fulfilled,  the  foil  became  veiled  in  the  pof- 
feffor  ;  and,  for  aught  that  appeared,  defeended  to  hia 
heirs. 

The  Mandingoes  are  a. very  gentle  race  of  people  ; 
cheerful  in  their  difpofitions,  inquifitive,  credulous, 
fimple,  and  fond  of  flattery.  The  men  are  commonly 
above  the  middle  fize,  well  fhaped,  flrong,  and  capable 
of  enduring  great  labour  ;  the  women  arc  good  natured, 
fprightly,  and  agreeable.  The  drefs  of  both  fexes  is 
compofed  of  cotton  cloth  of  their  own  manufadure  ; 
that  of  the  men  is  a  loofc  frock,  not  unlike  a  furplice, 
with  drawers  which  reach  half  way  dowrn  the  leg  ;  and 
they  wear  fandals  on  their  feet,  and  white  cotton  caps 
on  their  headd.  The  womens  drefs  confifls  of  two  pieces 
of  cloth,  each  of  which  is  about  fix  feet  long  and  three 
broad  ;  one  of  thefe  they  wrap  round  the  waill,  which, 
hanging  down  to  the  ancles,  anfwers  the  purpofe  of  a 
petticoat ;  the  other  is  thrown  negligently  over  the  bo- 
tom  and  ihoulders.  Both  men  and  women  among  the 
Mandingoes  fee m  to  have  an  invincible  propenfity  to 
commit  depredations  on  the  property  of  unproteded. 
ft  rangers  ;  whilll  fuch  is  the  good  nature  of  thofe  poor 
heathens,  that  they  will  readily  fympathife  in  thefuffer- 
ings,  relieve  the  diilrefles,  and  contribute  to  the  perfonal 
fafety,  of  the  very  ilranger*  whom  they  are  bent  upon 
plundering. 

Among  the  Mandingoes,  the  parental  and  filial  affec¬ 
tion  is  remarkably  flroi  g  between  the  mother  and  her 
child  ;  but  not  fo  between  the  father  and  his  children. 
This,  as  Mr  Park  oblerves,  is  eaiily  accounted  for.  The 
fyflem  of  polygamy,  while  it  weakens  the  father’s  at¬ 
tachment,  by  dividing  it  among  the  children  of  different 
waves,  concentrates  all  the  mother’s  jealous  tendernefs 
to  one  point,  the  piotediou  of  her  own  offspring.  He 
perceived,  with  great  fatisfadioii  too,  that  the  maternal 
folici tilde  extended,  not  only  to  the  growth  and  fecuri- 
ty  of  the  perfon,  but  alfo,  in  a  certain  degree,  to  the 
improvement  cf  the  mind  of  the  infant  ;  lor  one  of  the 
full  leffons,  in  which  the  Miiidingo  women  inftrud  their 
children,  is  the  practice  of  truth. 

The  Mandirgo  women  1  tic kle  their  children  until 
they  are  able  to  walk  of  themfelve'j.  Thtee  years  nnr- 
fing  is  not  uncommon  ;  and  dining  this  period,  the 
hufbaud  devotes  his  whole  attention  to  his  other  waves. 
To  this  practice  it  is  owing,  that  the  family  of  each 
wife  is  feldom  very  numerous.  Few  women  have  more 
than  five  or  fix  children.  As  foon  as  an  infant  is  able 
to  walk,  it  is  permitted  to  run  ai>out  with  great  free¬ 
dom.  I  lie  mother  is  not  over  folieitous  to  preferve  it 
from  flight  falls,  and  other  trifling  accidents.  A  little 
pradice  foon  enables -a  child  to  take  care  of  itfelf,  and 
experience  ads  the  part  of  a  nurfe.  As  they  advance 
in  life,  the  girls  are  taught  to  fpin  cotton,  and  to  beat 
corn,  and  are  infti  uded.  in  other  domeftic  duties;  and 
'  '  the 
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fanrlinjr.  the  boys  arc  employed  in  the  labours  of  the  field.  Both 
V~*'  fexes,  whether  Bumreens  or  Kafirs,  on  attaining  the  age 
of  puberty,  are  circnmcifed.  This  painful  opeiation  is 
cot  confidered  by  the  Kafirs  fo  much  in  the  light  of  a 
religious  ceremony,  as  a  matter  of  convenience  and  uti¬ 
lity.  They  have,  indeed,  a  fuperllitious  notion,  that  it 
contributes  to  render  the  marriage Hate  prolific. 

When  a  young  mail  takes  a  fancy  to  a  young  girl, 
and  withes  to  marry  her,  it  is  by  no  means  confidered 
as  neceffary  that  he  fhotild  make  an  overture  to  the  girl 
hcrfelf.  The  firft  objedl  is  to  agree  with  the  parents, 
concerning  the  recompenee  to  be  given  them  for  the 
lofs  of  the  company  and  fervices  of  their  daughter.  The 
value  of  two  flaves  is  a  common  price,  unltfs  the  girl  is 
thought  very  handfome  ;  in  which  cafe,  the  parents  will 
raife  their  demand  very  confiderably.  Jf  the  lover  is 
rich  enough,  and  willing  to  give  the  fum  demanded,  he 
then  communicates  his  wifhes  to  the  damfel  :  but  her 
confent  is  by  no  means  neceffary  to  the  match  ;  for  if 
the  parents  agree  to  it,  and  eat  a  few  holla  nuts ,  which 
are  prefented  by  the  fuitor  as  an  earned  of  the  bargain, 
the  young  lady  mud  either  have  the  man  of  their  choice, 
or  continue  unmarried,  for  fhe  cannot  afterwards  be  gi¬ 
ven  to  another.  If  the  parents  fhould  attempt  it,  the 
lover  is  then  authorifed,  by  the  laws  of  the  country,  to 
feize  upon  the  girl  as  his  Dave.  At  the  celebration  of 
a  marriage,  no  religious  ceremony  feems  to  be  pradlifed. 

A  feledl  number  of  people  are  indeed  invited  to  the 
wedding,  and  feaded  ;  but  confummation  conditutes  the 
marriage  ;  for  towards  the  morning,  the  new  married 
couple  are  always  didurbed  by  the  women,  who  af. 
femble  to  infpedl  the  nuptial  fheet  (according  to  the 
manners  of  the  ancient  Hebrews,  as  recorded  in  Scrip¬ 
ture),  and  dance  round  it.  This  ceremony  is  thought 
indifnenfably  neceffary  ;  nor  is  the  marriage  confidered 
as  valid  without  it. 

The  Mandirigoes,  and  indetjd  all  the  negro  dates,  whe¬ 
ther  Pvlahomedan  or  Pagan,  allow  a  plurality  of  wives. 

The  corTfqnence  is,  that  the  wives  frequently  quarrel 
nmong  themfelves.  When  this  happens,  the  hufband 
decides  between  them  ;  and  fometimes  finds  it  neceffary 
to  adminiftcr  a  little  corporal  chaflifenient  before  tran¬ 
quillity  can  be  redored.  'But  if  any  one  of  the  ladies 
complains  to  the  chief  of  the  town,  that  her  hufband  has 
linjuftly  pirnifhed  her,  and  fhewn  an  undue  partiality  to 
lome  other  of  his  wives,  the  affair  is  brought  to  a  pu¬ 
blic  trial.  In  thefe  palavers,  however,  which  are  con- 
dueled  chiefly  by  married  men,  our  author  was  inform¬ 
ed,  that  the  complaint  of  the  wife  is  not  always  confi¬ 
dered  in  a  very  ferious  light  ;  and  the  complainant  her- 
felf  is  fometi.mes  convicted  of  flrife  and  contention,  and 
left  without  remedy.  If  fhe  murmurs  at  the  decifion 
of  the  court,  the  magic  rod  of  Mumbo  Jumbo  foon  puts 
an  end  to  the  bufinefs.  See  Mumdo  Jumbo  in  this  SuppL 
A  child,  among  them,  is  named  when  it  is  feven  or 
Oght  day3  old.  The  ceremony  commences  by  (having 
the  infant’s  head;  and  a  difh  called  dega ,  made  of  pound¬ 
ed  corn  and  four  milk,  is  prepared  for  the  guefls.  If 
the  parents  are  rich,  a  fhtep  or  a  goat  is  commonly  ad¬ 
ded.  1  his  feafl  is  called  ding  boon  lee ,  <{  the  child’s 
head  (having.”  During  Mr  Park’s  flay  at  Kamalia, 

»  be  was  prefent  at  four  different  feafls  of  this  kind,  and 
the  ceremony  was  the  fame  in  each,  whether  the  child 
belonged  to  a  Bufhreen  or  a  Kafir.  The  fchoolmafler, 
who  officiated  as  pi'itfl  on  thofe  cccafions,  and  who  is 
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necefiV.rily  a  Bufhrcen,  fiifl  fald  a  long  prayer  over  the 
deg  a  ;  during  which,  every  perfon  prefent  took  hold  of 
the  brim  of  the  calabafh  with  his  right  hand-  After 
this,  ihe  fchoolmafler  took  the  child  in  his  arms,  and 
fa.d  a  ftcond  prayer;  in  hich  he  repeatedly  foliciud 
the  bit  fling*  of  God  upon  the  cbi!df  and  upon  all  the 
company.  When  this  prayer  was  ended,  he  whilptrrd 
a  few  fentencts  in  the  child’s  tar,  and  fpit  three  times 
in  its  face  ;  after  which  he  pronounced  its  name  aloud, 
and  returned  the  infant  to  the  mother.  Tin’s  part  of  the 
ceremony  being  ended,  the  father  of  the  child  divided 
the  deg  a  into  a  number  of  balls,  one  of  which  he  diflri- 
buted  to  tvery  peifon  pretent.  And  inquiry  was  then 
made,  if  any  peifon  in  the  town  was  dangeroufiy  fick  ; 
it  being  utual,  in  fuch  cafes,  to  fend  the  party  a  large 
portion  of  the  dega ,  which  is  thought  to  poffcfs  great 
medical  virtues. 

The  Manaingoes  have  no  artificial  method  of  divi¬ 
ding,  time.  They  calculate  the  v ears  by  the  number  of 
rainy  ft afons.  They  portion  the  year  into  moons ,  and 
reckon  the  days  by  fo  many  funs.  The  day  they  di¬ 
vide  into  morning,  mid  day,  and  evening  ;  and  further 
fubdivfde  it,  when  nccefiary,  by  pointing  to  the  fun’s 
place  in  the  heavens.  Our  author  frequently  inquired 
of  ibme  of  them,  what  became  of  the  fun  during  the 
night,  and  whether  we  fhould  fee  the  fame  fun,  or  a 
different  one,  in  the  morning  ?  But  that  fubjedl  ap¬ 
peared  to  them  as  placed  beyond  the  reach  of  human 
invefligation  ;  they  had  never  indulged  a  conjcdlure, 
nor  formed  any  hypothefis,  about  the  matter-  The 
moon,  by  varying  her  form,  has  more  attracted  their 
attention.  On  the  firft  appearance  of  the  new  moon, 
which  they  look  upon  to  be  newly  created,  the  Pagan 
natives,  as  well  as  Mahomcdans,  fay  a  fhort  prayer;  and 
this  feems  to  be  the  only  vifiblc  adoration  which  the 
Kafirs  offer  up  to  the  Supreme  Being.  This  prayer  is 
pronounced  in  a  whifper;  the  party  holding  up  his  hands 
before  his  face  :  its  purport  is  to  return  thanks  to  God 
for  his  kindnefs  thiough  the  exillence  of  the  pad  moon, 
and  to  folk  it  a  continuation  cf  his  favour  during  that 
of  the  new  one.  At  the  conclufion,  they  fpit  upon 
their  hands,  and  rub  them  over  their  faces.  Great  at¬ 
tention  ib  paid  to  the  changes  of  this  luminary  in  its 
monthly  couTe  ;  and  it  is  thought  very  unlucky  to  be¬ 
gin  a  journey,  or  any  other  work  of  confequence,  in 
the  lad  quarter.  An  eclipfe,  whether  of  the  fun  or 
moor,  is  fuppofed  to  be  effc&ed  by  witchcraft.  The 
liars  are  very  little  regarded  ;  and  the  whole  fludy  of 
ailronomy  appears  to  them  as  a  ufeltfs  purfuit,  and  at¬ 
tended  to  by  fuch  perfons  only  as  deal  in  magic. 

Their  notions  of  geography  are  equally  puerile.  They 
imagine  that  the  woild  is  an  extended  plain,  the  termi¬ 
nation  of  which  no  eye  has  difeovered  ;  it  being,  they 
fay,  overhung  with  clouds  and  darknefs.  They  dtferibe 
the  fea  as  a  large  river  of  fait  water,  on  the  farther 
fhore  of  which  13  fituaied  a  country  called  Tobaubo  doo  ; 

“  the  land  of  the  white  people.”  At  adiflance  from 
Tobaubo  doo,  they  deferrbe  another  country,  which 
they  allege  is  inhabited  by  cannibals  of  gigantic  iize, 
called  Kftomu 

Mr  Park  fays  he  has  convcrfed  with  all  ranks  and 
conditions  of  negroes  on  the  fubjeel  of  their  faith,  and 
that  he  can  piomuince,  without  the  fmalieft  fhadow  of 
doubt,  that  the  belie f  of  one  God,  and  of  a  future  Hate 
of  reward  and  pimifinr.ent,  is  entire  and  univerfal  among 

them. 
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Minding,  them.  It  is  remarkable,  however,  that,  except  on  the 
1  in  ■  -  appearance  0f  a  new  moon,  as  before  related,  the  Pagan 
natives  do  not  think  it  neceflary  to  offer  up  prayers  and 
fupplications  to  the  Almighty.  They  reprefent  the 
Deity,  indeed,  as  the  creator  and  preferver  of  alt  things; 

•  but  in  general  they  confider  him  as  a  Being  fo  remote, 
and  of  fo  exalted  a  nature,  that  it  is  idle  to  imagine  the 
feeble  fupplications  of  wretched  mortals  can  reverfe  the 
decrees,  and  change  the  purpofes,  of  unerring'  vvifdom. 
The  concerns  of  this  world,  they  believe,  are  committed 
by  the  Almighty  to  the  fnperintendance  and  direction 
of  fubordinate  foirits,  over  whom  they  fuppofe  that  cer¬ 
tain  magical  ceremonies  have  great  influence.  A  white 
fowl,  fufpended  to  the  branch  of  a  particular  tree,  a 
fnake’s  head,  or  a  few  handfuls  of  fruit,  are  offerings 
which  ignorance  and  fuperftition  frequently  prefent,  to 
deprecate  the  wrath,  or  to  conciliate  the  favour,  of  thefe 
-tutelary  agents. 

The  Mandingoes  feldom  attain  extreme  old  age.  At 
forty,  moll  of  them  become  grey  haired,  and  covered 
with  wrinkles  ;  and  but  few  of  them  furvive  the  age  of 
fifty- five,  or  fixty.  Yet  their  difeafes  appeared  but 
few  ;  fevers  and  fluxes  being  the  moll  common,  and  the 
mod  fatal.  For  thefe  they  generally  apply  faphies,  i.  e. 
charms,  to  different  parts  of  the  body  ;  though  fome- 
times,  on  the  firft  attack  of  a  fever,  the  patient  is,  with 
•great  fuccefs,  placed  in  a  fort  of  vapour  hath.  The 
other  difeafes  which  prevail  among  the  negroes,  are  the 
yaws,  the  elephant  infs,  and  a  leprojy  of  the  very  word 
kind,  together  with  the  Guinea  worm,  which  they  at¬ 
tribute  to  bad  water. 

When  a  perfon  of  confequence  dies,  the  relations  and 
neighbours  meet  together,  and  manifed  their  forrow  by 
loud  and  difrnal  hovvlmg3.  A  b.uilock  or  goat  is  killed 
for  fuch  perfons  as  come  to  affiff  at  the  funeral ;  which 
generally  takes  place  in  the  evening  of  the  fame  day  on 
which  the  party  died.  The  negroes  have  no  appropriate 
burial  places,  and  frequently  dig  the  grave  in  the  floor 
-of  the  deceafed’s  hut,  or  in  the  (hade  of  a  favourite 
tree.  The  body  is  d reded  in  white  cotton,  and  wrap¬ 
ped  up  in  a  mat.  It  is  carried  to  the  grave,  in  the  dufk 
of  the  evening,  by  the  relations.  If  the  grave  is  with¬ 
out  the  walls  of  the  town,  a  number  of  prickly  bufhes 
are  laid  upon  it,  to  prevent  the  wolves  from  digging  up 
the  body ;  but  our  author  never  obferved  that  any  done 
was  olaced  over  the  grave  as  a  monument  or  rpemorial. 

With  refpedl  to  employment,  the  men  cultivate  the 
ground,  or  catch  fith  in  large  rivcis  ;  while  the  women 
manufacture  cotton  cloth.  It  is  only  the  fpinning  and 
the  dyeing,  however,  that  are  performed  by  the  women  ; 
for  the  web,  which  is  feldom  more  chan  four  inches 
broad,  is  wove  by  the  men  in  a  loom  made  exactly  upon 
the  fame  principle  as  that  of  Europe.  As  the  arts  of 
weaving,  dyeing,  fewing,  &c.  may  eafily  be  acquired, 
thofe  who  exercife  them  are  not  confidered  in  Africa  as 
following  any  particular  profeflion  ;  for  almod  every 
flave  can  weave,  and  every  boy  can  few.  The  only  ar- 
tids  which  are  didindly  acknowledged  as  fuch  by  the 
negroes,  and  who  value  themfelves  on  exerciling  appro¬ 
priate  and  peculiar  trades,  are  the  manufacturers  of 
leather  and  of  iron.  The  fird  of  thefe  are  called  Kar - 
ranked  (or  as  the  word  is  fometimes  pronounced  Gann - 
gay).  They  are  to  be  found  in  almod  every  town,  and 
they  frequently  travel  through  the  country  in  the  exer¬ 
cife  of  their  calling.  They  .tan  and  drefs  leather  with 


very  great  expedition,  by  deeping  the  hide  firft  in  a  Mending 
mixture  of  wood  afties  and  water,  until  it  parts  with  the 
hair  ;  and  afterwards  by  ufing  the  pounded  leaves  of  a  \ 

tree,  called  goo ,  as  an  aflringent. 

The  manufacturers  in  iron  are  not  fo  numerous  as 
the  Karranheas ;  but  they  appear  to  have  dudied  their 
bufinefs  with  equal  diligence.  The  negroes  on  the 
coad  being  cheaply  fupplied  with  iron  from  the  Eu¬ 
ropean  traders,  never  attempt  the  manufacturing  of  this 
article  themfelves  ;  but  in  the  inland  parts,  the  natives 
fimelt  this  ufeful  metal  in  fuch  quantities,  as  not  only  to 
fupply  themfelves  from  it  with  all  neceflary  weapons  and 
indruments,  but  even  to  make  it  an  article  of  commerce 
with  fome  of  the  neighbouring  dates.  During  our  au¬ 
thor’s  day  at  Kamalia,  there  was  a  fmelting  furnace  at 
a  fliort  diftance  from  the  hut  where  he  lodged,  and  the 
owner  and  his  workmen  made  no  fecret  about  the  man¬ 
ner  of  conducting  the  operation  ;  and  readily  allowed 
him  to  examine  the  furnace,  and  afiift  them  in  breaking 
•the  iron-done.  The  procefs  it  is  needlefs  to  deferibe  ; 
though  it  be  proper  to  obferve,  that  thfe  mafs  of  metal 
obtained  by  it  was  rather  deel  than  iron.  Mod  of  the 
African  blackfmiths  are  acquainted  alfo  with  the  me¬ 
thod  of  fmelting  gold,  in  w  hich  procefs  they  ufe  an  al¬ 
kaline  fait,  obtained  from  a  ley  of  burnt  corn-dalks  eva¬ 
porated  to  drynefs.  They  like  wife  draw  the  gold  into 
wire,  and  fotm  it  into  a  variety  of  ornaments,  fome  of 
which  are  executed  with  a  great  deal  of  tade  and  in¬ 
genuity. 

The  reader  will  obferve,  that  in  the  cxtra&s  which 
we  have  made  from  Mr  Park’s  intending  travels,  the 
terms  African  and  Negro  are  frequently  ufed  as  if  all 
Africans  and  Negroes  were  Mandingoes.  The  rtaion 
is,  that  the  Mandingoes  were  not  only  the  mod  numer¬ 
ous  tribe  which  he  vifited,  but  were  alfo  fpread  over  all 
that  traCf  of  country  which  he  traverfed. 

MANIANA,  a  fmall  negro  kingdom  lying  between 
I  2°  and  1 40  North  Lat.  and  between  the  meridian  of 
Greenwich  and  i°  and  30'  Wed  Long.  Its  inhabi¬ 
tants,  as  Mr  Park  was  informed  by  a  variety  of  people 
in  many  different  kingdoms,  are  remarkable  for  cruelty 
and  ferocity  ;  carrying  their  refentment  to  their  enemies 
fo  far  as  never  to  give  quarter,  and  even  indulging  them¬ 
felves  with  banquets  of  human  flefh.  Hence  the  inha¬ 
bitants  cf  Bambarra,  who  carried  on  with  them  a  long 
arid  bloody  v/ar,  and  mufl  of  courfe  be  well  afeertained 
of  the  fact,  call  them  Mu  ilummulo,  which  fignifies  mea- 
eate-s. 

M  \NURE  is  fo  effential  to  agriculture,  that  the 
want  of  it,  or  an  improper  manner  of  ufing  it,  is  the 
principal  caufe  of  the  derility  of  a  country.  We  have 
therefore  treated  of  manures  and  their  action  at  fome 
length  in  the  article  Agriculture  in  the  Encyclo¬ 
pedia  ;  but  as  the  theoretical  part  of  that  difquifition 
reds  in  a  great  meafure  on  the  do6lririe  of  phlogidon, 
which  is  now  exploded,  it  may  not  be  improper  to  re¬ 
fume  the  fubjedt  here.  Experience  however  being,  af¬ 
ter  all,  the  only  guide  which  the  farmer  can  fafely  and 
confidently  follow,  in  dead  of  amufing  our  leaders  with 
theories  of  our  own,  we  fhall  lay  before  them  the  obfer- 
vations  of  a  man  who  feems  to  have  united  theory  with 
pra&ice.  #  #  Mm 

“  The  ufe  of  manures  (fays  M.  Parmenticr*)  has 0ftbeh 
been  known  in  all  ages,  but  we  are  yet  far  from  having  Society  tj. 
any  clear  and  precife  ideas  of  the  nature  of  the  juices,?'7*"^ 

3  which  ^ 
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which  are  de  (lined  for  the  nourifhment  of  vegetables, 
and  of  the  manner  in  which  they  are  tranfmitted  to  their 
oigans.  The  writers  on  agriculture,  who  have  endea¬ 
voured  to  explain  thefe  matters,  perceiving  falts  in  moll 
plants,  were  perfuaded  that  thefe  falts,  by  the  help  of 
water  and  heat,  paffed,  in  a  faline  form,  through  the 
vegetable  filter.  Thefe  fir  11  philofophers  did  not  hefi- 
tate  to  confider  every  thing  that  has  been  done  by  the 
induftry  of  man,  to  improve  the  nature  of  land,  and  its 
productions,  as  merely  forming  refervoirs  of  thefe  falts, 
which  they  confidered  as  the  principle  of  fertility.  This 
opinion  was  fo  well  eflablifhed  among  the  improvers  of 
land,  that,  to  this  day,  many  of  them  have  no  object  in 
view,  in  their  operations,  but  to  difengage  falts  ;  and, 
when  they  attempt  to  explain  certain  phenomena  which 
take  plaec  in  their  fields  or  orchards,  they  talk  confi¬ 
dently  about  the  nitre  of  the  air ,  of  rain,  of  flow,  of 
Jew,  and  fogs  ;  of  the  flits  of  the  earth ,  of  Jung,  of 
marie ,  of  lime,  of  chalk ,  &c.  and  make  life  of  thofe  vague 
terms,  oil,  fulphur,  fpirit,  &c.  which  ought  henceforward 
to  be  banifhed  from  our  elementary  books  on  agri¬ 
culture. 

“  Among  the  authors  who  have  attacked,  and  com¬ 
bated  with  mod  fuccefs,  the  opinion  that  the  fruitful- 
nefs  of  foils,  and  the  aliment  of  vegetables,  refide  in  fa- 
line  fubftances,  mud  be  reckoned  Eller  and  Wallerius. 
Thefe  philofophers  examined,  by  every  means  which 
chymiflry  at  that  time  could  furnifh,  the  various  kinds 
of  earth  proper  for  cultivation,  and  alfo  thofe  fubftances 
which  have  always  been  confidered  as  the  molt  power¬ 
ful  manures,  without  being  able  to  obtain,  from  any  of 
them,  any  thing  more  than  mere  atoms  of  fait. 

“  Animated  with  the  fame  zeal,  and  taking  advan¬ 
tage  of  the  inftru&ions  found  in  their  writings,  I  thought 
it  neceffary  to  determine,  by  experience,  whether,  as  has 
been  afTerted,  there  really  exilt  neutral  falts  in  earths  ; 
and  alfo,  whether  thofe  earths  are  more  fertile  in  pro¬ 
portion  to  the  quantity  of  fueh  falts  they  contain. 
With  this  view,  I  lixiviated,  by  means  of  diftilled  water, 
many  fpecics  of  cultivated  earths,  taken  in  various  Hates, 
from  frefh  earth  to  that  which  had  been  impoverilhed 
by  the  growth  of  feveral  crops  ;  I  alfo  tried  dung,  redu* 
ced  more  or  lefs  into  the  date  of  mould  ;  and  likewife 
the  moll  a&ive  manures,  fueh  as  the  offal  of  animal  fub- 
ffances  rotted  by  putrefaction  ;  but  in  none  of  thefe, 
however  carefully  analyzed,  were  found  any  falts  in  a 
free  date.  They  contain  indeed  the  materials  proper 
for  forming  falts,  but  if  they  contain  any  ready  formed, 
it  is  merely  by  accident. 

“  The  refearches  of  Kraft,  and  thofe  of  Aldon,  were 
pot  attended  with  different  refults.  Having  Town  fome 
oats  in  afhes,  not  lixiviated,  and  in  fand  drongly  im¬ 
pregnated  with  potafh  and  with  faltpetre,  and  having 
found  that  the  oats  did  not  grow,  they  concluded  that 
neutral  falts,  and  alkalies,  not  only  retarded  the  growth 
of  vegetables,  but  that  they  abfolutely  prevented  it.  It 
is  well  known  that  in  Egypt  there  are  didrids  where 
the  earth  is  entirely  covered  with  fea-falc,  and  thefe  di- 
diiCts  are  quite  barren.  It  is  probably  owing  to  this 
property  of  fea*falt,  that  the  Romans  were  accudomed 
to  fcatter  large  quantities  of  it  over  fields  where  any 
great  crime  had  been  committed,  and  of  which  they 
wifhed  to  perpetuate  the  remembrance,  by  rendering  the 
part  barren  for  a  certain  time. 

“  The  idea  that  falts  had  great  influence  in  vfgeta- 
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tion,  ought  to  have  been  greatly  weakened  by  the  fol¬ 
lowing  Ample  refle&ion.  Suppofmg  that  falts  exifled 
in  garden  mould,  they  would  be  very  foon  diffolvtd  by 
the  rain,  and  carried  away,  towards  the  lower  ft  rata  of 
the  earth,  to  a  depth  to  which  the  longed  roots  would 
not  reach.  Indeed  the  famous  experiment  ofVanhel- 
mont  would  have  been  fufficient  to  have  dedroyed  the 
above  opinion,  if  it  did  not  generally  happen  that  wc 
are  no  fooner  fet  free  from  one  error  than  we  fall  into 
another  not  lefs  extraordinary.  The  furprifing  effects 
of  vegetation  brought  about  by  the  overflowing  of  wa¬ 
ter,  and  in  the  neighbourhood  of  fait  marihes,  and  the 
infinite  number  of  inhaling  capillary  tubes  obferved  up¬ 
on  the  furface  of  vegetables,  led  to  an  opinion  that  the 
air  and  water,  abfoibtd  by  the  roots  and  leaves  of  plants, 
weie  only  vehicles  loaded  with  faline  matter,  analogous 
to  the  vegetables  nourifhed  by  them. 

“  To  the  experiment  of  Vanhelmont,  which  was  re¬ 
peated  by  many  accurate  obfervere,  fucceeded  thofe  of 
modern  philofophers ;  from  which  it  clearly  appeared, 
that  plants  could  grow,  and  pioduce  fruit,  in  the  air  of 
the  atmofphere,  and  in  diftilled  water,  alfo  in  pure  fand, 
in  powdered  glafs,  in  wet  mofs  or  fponge,  in  the  cavity 
of  fkfhy  roots,  &c.  and  that  plants  which  had  nothing 
but  the  above-mentioned  fluids  for  their  nouriihment, 
gave,  when  fubmitted  to  chymical  analyfis,  the  fame 
produ&s  as  thofe  which  had  undergone  their  proccfs  of 
vegetation  ill  a  foil  perfectly  well  manured.  It  was  alfo 
obferved,  that  the  mod  barren  foils  were  rendered  fer¬ 
tile  when  they  were  propeily  fupplied  with  water  by 
canals ;  and  the  efficacy  of  irrigation  was  repeatedly 
evinced  in  different  ways:  from  thefe  observations  was 
formed  the  following  fyftem,  that  water  rifes  in  plants 
in  the  form  of  vapour,  as  in  diflillation  ;  that  air  in¬ 
troduces  itfelf  into  their  pores  ;  and  that,  if  falts  contri¬ 
bute  to  the  fruitfulnefs  of  foils,  it  is  only  in  confequence 
of  their  containing  the  two  fluids  above  mentioned  in 
great  abundance. ” 

Our  author,  after  making  many  experiments  upon 
various  foils  and  falts,  and  after  attending  minutely  to 
the  piocefs  of  vegetation,  thinks  himfclf  warranted  to 
maintain,  “  that  faline  fubftances  have  no  fenfible  effe&s 
in  promoting  vegetation,  except  inafmuch  as  they  are 
of  a  deliquefeent  nature,  have  an  earthy  bafis  ealily  de- 
compofed,  and  are  ufed  only  in  fmall  quantity.  In  thofe 
circum (lances  they  have  the  power  of  attracting,  from 
the  immenfe  refervoir  of  the  atmofphere,  the  vapours 
which  circulate  in  it  ;  thefe  vapours  they  retain,  along 
with  the  moifture  that  is  produced  from  rain,  fnow, 
dew,  fog,  Sc c.  which  moifture  they  prevent  from  run¬ 
ning  together  in  a  mafs,  or  from  being  loft,  either  by 
exhaling  into  the  air  of  the  atmofphere,  or  by  filtering 
itfelf  through  the  inferior  ftrata  of  the  earth,  and  there¬ 
by  leaving  the  roots  of  vegetables  dry  ;  they  diftribute 
that  moifture  uniformly,  and  tranfmit  it,  in  a  ftate  of 
great  divifion,  to  the  orifices  of  the  tubes  deftined  to 
carry  it  into  the  texture  of  the  plant,  where  it  is  after¬ 
wards  to  undergo  the  laws  of  affimilation.  As  every 
kind  of  vegetable  manure  poffeffes  a  vifeous  kind  of 
moifture,  it  thereby  partakes  of  the  property  of  deli¬ 
quefeent  falts.  In  fhort,  the  preparation  of  land  for 
vegetation  has  110  other  objeCl  in  view  but  to  divide  the 
earthy  particles,  to  foften  them,  and  to  give  them  a 
form  capable  of  producing  the  above  mentioned  effeCls. 
It  is  fufficient,  therefore,  that  water,  by  its  mixture 
'Y  with 
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Manure*  with  the  earth  and  the  manure,  be  divided,  and  fpread 

-  out  fo  as  to  be  applied  only  by  its  furface,  and  that  it 

keep  the  root  of  the  plant  always  wet,  without  drown¬ 
ing  it,  in  order  to  become  the  effential  principle  of  ve¬ 
getation.  But  as  plants  which  grow  in  the  fhade,  even 
in  the  beft  foil,  are  weakly,  and  as  the  greater  part  of 
thofe  which  are  made  to  grow  in  a  place  that  is  per¬ 
fectly  dark  neither  give  fruit  nor  flowers,  it  cannot  be 
denied  that  the  influence  of  the  fun  is  of  great  import¬ 
ance  in  vegetable  economy. 99 

Such  was  the  opinion  which  our  author  gave  of  the 
mamier  in  which  falts  ad  in  vegetation,  at  a  time  when 
it  was  not  known  that  air  and  water  (which  had  been 
fo  long  confidered  as  elements),  far  from  being  fimple 
fubllances,  are  capable  of  being  decompofed  by  a  great 
variety  of  operations  both  of  nature  and  art ;  and  no¬ 
thing  was  wanting  to  complete  his  theory,  but  to  know 
that  air  and  water  ad  their  part  in  vegetation  only  in 
a  flate  of  decompofition  ;  and  that  if  earth  well  manu¬ 
red  is  a  better  matrix  than  water  itfelf,  it  is  becaufe  fuch 
earth  has  the  power  of  converting  the  water  into  gafes 
whicl)  are  eafily  abforbed,  and  which,  while  their  ab- 
forption  takes  place,  communicate  to  the  plants  a  mo¬ 
tion  and  heat  which  they  received  when  taking  the 
form  of  gas,  and  which  they  lofe  when  they  enter  again 
into  combination  ;  whence  it  is  natural  to  conclude, 
that  this  motion  and  this  heat  muff  neceffarily  develope 
themfelves  in  feeds,  and  maintain  the  vital  action  in 
plants. 

What  is  a  vegetable,  confidered  chemically,  accord- 
ing  to  the  prefent  flate  of  our  knowledge  ?  It  is,  fay 
the  chemifts,  a  compound  of  hydrogen,  oxygen,  and 
caibon,  the  proportions  of  which  vary  according  to  the 
ugents  which  have  concurred  to  its  developement,  and 
according  to  the  matrix  which  received  and  aflimilated 
them,  in  order  to  create  thofe  combinations  which  are 
varied  to  infinity,  by  their  forms  and  properties,  and 
known  by  the  generic  terms  of  fait,  oil,  and  mucilage. 
It  appears,  therefore,  needlefs  to  feek  thefe  combina¬ 
tions  in  the  different  fubllances  which  are  ufed  for  ma¬ 
nure,  when  we  wifh  to  determine  the  nature  of  them, 
and  explain  their  manner  of  ading  in  vegetation  ;  be¬ 
caufe,  fuppoling  it  true  that  thefe  falts,  thefe  oils,  or 
thefe  mucilages,  exifl  in  their  combined  flate,  nothing 
but  their  conftituent  elements,  namely,  hydrogen,  oxy- 
gen,  and  carbon,  can  poffibly  have  any  adion. 

The  fuperiority  of  animal  fubflances,  as  manures, 
and  the  remarkable  luxuriance  of  thofe  plants  which  are 
watered  with  putrid  water,  prove  inconteflibly,  that  the 
putrid  flate  is  favouiable  to  vegetation,  and  that  every 
fubftance  which  is  liable  to  enter,  to  a  certain  degiee, 
into  that  flate,  conti ibutes  very  powerfully  thereto. 
The  mofl  aerated  waters  are,  in  this  cafe,  the  mofl  be¬ 
neficial.  It  is  obferved  that  rain,  particularly  in  (lormy 
weather,  quickens  vegetation  fo  much,  that  the  garden¬ 
ers  in  the  neighbourhood  of  Paris  are  often  obiged  to 
drench  their  plants  with  water  taken  from  their  well?, 
which,  in  confequence  of  its  rawnefs,  or  its  want  of  air, 
retards  the  vegetation  of  the  plants;  either  becaufe  it 
precipitates  the  meteorifed  or  eledrified  water,  or  be¬ 
caufe,  by  being  mixed  with  the  other  water,  it  dimi- 
nifhes  its  fertilizing  quality  ;  whereas,  in  fummer,  this 
fame  well  water,  by  being  expofed  to  the  fun  for  fome 
days,  acquires  a  fmell  like  that  of  dale  eggs,  lofes  its 
rawnefs,  and  becomes  very  fit  for  accelerating  vegeta¬ 


tion.  An  atom  of  vegetable  or  animal  matter  is, ,  at  Manure 
that  time,  fufficient  to  biing  about  more  quickly  this  «r"* 
date  of  putrefadion  ;  while  thefe  fame  fubllances,  by 
being  employed  in  certain  proportions,  far  from  ading 
as  a  leaven  on  the  liquids  which  hold  them  in  folmion, 
preferve  thofe  liquids,  or  at  leaft  make  them  more  flow 
to  change. 

Salts  and  dung,  therefore,  are  not  merely  decompo¬ 
fed  by  the  power  of  vegetation  ;  by  furnifhing  the  re- 
fults  of  their  decompofition,  they  alfo  ad  in  the  manner 
of  leavens,  the  adion  of  which  is  fcarccly  perceptible  in 
cold  or  dry  weather  ;  but  when  they  are  heated  by  the 
fun,  and  fufficiently  penetrated  with  moiffuie,  they  very 
foon  enter  into  a  fort  of  fermentation,  fuffering  the  va¬ 
rious  gafes  with  which  they  are  provided  to  efcape. 

Thus  manures  may  be  confidered  as  decompofing  infirm 
ments,  provided  by  nature,  and  prepared  by  art,  to  ad 
upon  water  fo  as  to  bring  it  to  a  proper  flate  of  atte¬ 
nuation.  The  fubflances  which  enter  into  the  compo- 
fition  of  plants  are,  therefore,  nothing  but  products  of 
the  decompofition  of  air  and  water,  and  combinations  of 
the  conflitnent  principles  of  thefe  two  fluids,  determi¬ 
ned  by  the  power  which  prefides  in  the  feed,  and 
which  thence  has  paffed  into  the  plant. 

It  is  now  eafy  to  account  for  the  efifeds  of  charcoal- 
powder,  flraw,  &c  which  are  made  ufe  of  to  cover 
ground  during  long  droughts  with  undoubted  benefit  ; 
they  are  mechanical  means  of  preventing  the  diffipation 
of  moiflure,  and  of  determining  it  to  take  the  form  of 
thofe  gafeous  fluids  which  have  fuch  powerful  effed  in 
vegetation.  As  water  is  compofed  of  hydrogen  and 
oxygen,  it  is  not  furprifing  that,  when  afTiffed  by  the 
influence  of  the  fun,  and  that  of  eledricity,  it  is  capable 
of  forming,  almofl  by  itfelf,  the  folids  and  fluids  of  ve* 
getables  ;  taking  from  the  atmofphere  the  carbon  it 
(lands  in  need  of,  to  give  them  their  moll  effential  cha¬ 
rade  rs.  We  fay  their  moft  effential  charaders  ;  for 
thofe  terrelliial  plants  which  have  grown  in  air  and  wa¬ 
ter  do  not  abound  in  principles,  and  their  offspiing, 
when  they  have  any,  is  by  no  means  vigorous.  We 
fee  alfo,  that  plants  which  are  naturally  of  an  aquatic 
nature,  have  in  general  but  little  fmell,  becaufe  the  me¬ 
dium  in  which  they  live  and  grow  fuinifhes  only  a  finally 
quantity  of  carbon,  in  proportion  to  the  hydrogen  and 
oxygen,  which  are  the  conllituent  principles  of  water. 

This  is  the  reafon  why,  in  cold  and  wet  years,  flowers 
are  lefs  odoriferous,  fruit  lefs  full  of  flavour,  and  more 
difficult  to  be  preferved.  The  germ  of  their  reproduc¬ 
tion  is  weak  ;  and  they  are,  if  the  expreffion  may  be 
ufed,  in  a^fort  of  dropiy  ;  that  is  to  fay,  they  are  loaded 
with  the  principles  which  conflitute  water,  and  even 
with  water  itfelf. 

Thefe  obfervations,  to  which  more  might  be  added, 
may  ferve  to  explain  why  vegetation  is  flow  and  weak 
in  a  foil  which  is  too  much  charged  with  faline  matter, 
while  it  is  rendered  quick  and  vigorous  by  a  fmall  quan¬ 
tity  of  this  fame  matter  ;  and  why  earth,  which  is  per- 
feftly  lixiviated,  and  watered,  from  time  to  time,  with 
diflifled  water  only,  is  capable  of  giving  to  bitter  plants 
their  bitternefs,  to  fweet  ones  their  fweetnefs,  to  acid 
ones  their  acidity,  to  aromatic  ones  their  fpicinefs,  and 
to  poifonous  ones  their  deleterious  qualities  ;  in  fhort, 
why  the  inherent  characters  of  plants  are  more  flrongly 
marked,  in  proportion  as  the  foil  in  which  they  grow 
is  furnifhed  w'ith  natural  or  mechanical  means  to  pro¬ 
duce 
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limirt.  dace  a  quantity  of  gas  necefTary  to  the  formation  of  the 

■~v  fubftances  on  which  thofe  chambers  depend. 

If  a  nitrous  or  marine  plant  can,  even  when  growing 
in  a  foil  deftitute  of  nitre  or  fea-falt,  occafion  the  pro¬ 
duction  of  thefe  falts,  it  mull  be  allowed  that  fuch 
plants  would  vegetate  more  ftrongly,  and  contain  more 
of  fuch  falts,  if  they  grew  in  foils  more  abounding  in 
materials  proper  to  form  them.  Thus,  the  different 
fpecies  of  famphire,  glaffwort,  fea  wrack,  See .  flourifh  on 
the  borders  of  the  fea,  fuch  foils  being  ftrongly  impreg¬ 
nated  with  the  fluids  necefTary  to  form  the  muriatic 
gas  and  fea  fait  which  enter  into  the  compofition  of 
thofe  plants  ;  while  the  fun  flower,  pellitory,  See.  fuc¬ 
ked  beft  in  earth  which  is  mixed  with  the  ruins  of  old 
•buildings,  in  which  the  materials  for  the  produdion  of 
■nitrous  gas,  and  even  of  nitre  itfelf,  are  very  abundant. 
In  fhort,  the  organization  of  thefe  plants  is  a  real  ela- 
boratory  for  forming  the  forementioned  falts. 

Thofe  plants  which,  for  their  vegetation,  require  the 
moll  afliftance  from  the  foil  and  manure,  are  very  apt 
to  contract  a  dilagrecable  talle,  if  either  the  foil  or  ma¬ 
nure  are  capable  of  fupplying  the  principles  from  which 
it  is  acquired.  Tl  he  clafs  tetradynamui ,  particularly  all 
forts  of  cabbages  (which  contain  fulphur  ready  form¬ 
ed),  contrad  a  bad  tafte  in  a  foil  compofed  of  mud  and 
dung,  becaufe  thefe  fubftanccs,  as  they  are  decompofed, 
furnifh  a  great  quantity  of  hepatic  gas,  or  of  fulphurifed 
hydrogen  gas  ;  yet  plants  of  another  clafs  may  grow  in 
the  fame  foil,  clofe  by  the  cabbages,  without  partaking 
even  in  the  fmalleft  degree  of  the  bad  tafle  of  the  lat¬ 
ter.  The  plants  laft  mentioned,  when  growing  in  he¬ 
patic  gas,  retain  only  fo  much  of  it  as  is  fufEcient  for 
the  produdion  of  the  fubftances  of  which  they  are 
formed  ;  the  overplus,  which  could  riot  be  aflimilated, 
is  thrown  out  by  the  excretory  veffels,  after  undergoing 
thofe  modifications  which  the  digeftive  juices  and  orga¬ 
nization  of  the  plant,  and  the  Hate  of  the  atmofphere, 
have  produced. 

#  Thus  we  fee  that  thofe  plants  which  abound  mod  in 
oily,  falinc,  and  mucilaginous  principles,  are  generally 
Inch  as  require  a  foil  well  manured.  Tobacco,  for  in- 
flance,  gives  foity  pounds  of  alkaline  fait  or  potafli  from 
every  hundred  weight  of  allies  :  this  plant  may,  by  be- 
ing  buried  in  the  ground,  be  converted  into  a  very 
powerful  manure  ;  while  other  plants,  which  thrive  in 
a  middling  foil,  and  appear  as  vigorous,  are,  in  genend, 
fuch  as  have  not  fo  great  a  quantity  of  principles  in 
their  compofition,  and  when  thrown  on  the  dunghill, 
and  left  to  rot,  furnifli  very  little  manure.  From  fuch 
obfervation3,  it  may  perhaps  not  be  impofUble  hereafter 
to  judge,  by  the  analyfis  of  a  plant,  not  only  whether  it 
requires  a  large  or  a  fmall  quantity  of  manure,  but  like- 
wife  what  kinds  of  foil  and  manure  are  mod  fit  to  pro¬ 
mote  its  vegetation:  wild  plants  alfo  may  feive  to  {hew 
the  nature  of  the  foil  which  they  feem  mod  to  flourilh 
in. 

Befides  the  phyfical  action  of  manures,  they  have  a 
very  evident  mechanical  action.  When  mixed  with 
earth,  in  a  certain  proportion,  they  not  only  render  it 
more  permeable  to  water,  but  the  roots  of  plants  can, 
with  greater  cafe,  acquire  their  proper  lize  and  form  in 
it:  In  other  cafes,  manures  tend  to  unite  that  earth 
which  is  too  loofe,  and,  by  rendering  it  more  tena¬ 
cious,  they  prevent  the  water  from  being  loft,  and  the 
roots  from  becoming  dry.  Thofe  manures  which  are 
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called  warm  are  fuited  to  cold  lands,  not  only  becaufe  Manure*, 
they  render  them  lef3  compact,  but  alfo  becaufe  they 
take  off  a  pan  of  that  moifture  which  fuch  lands  always 
have  in  too  great  quantity.  Cold  manures,  on  the 
other  hand,  by  their  vifeid  quality,  give  tenacity  to  dry 
and  hot  foils,  attracting  and  retaining,  for  a  longer 
time,  the  moifture  which  comes  in  their  way.  The 
nature  of  the  foil  muft  therefore  determine  what  kind 
of  manure  it  ftands  in  need  of,  and  alfo  whether  culti¬ 
vating  it  by  means  of  oxen  or  by  horfes  is  prefer¬ 
able  ;  for  the  manures  produced  from  thefe  two  animals 
have  thofe  oppoftte  qualities  which  we  have  above  de¬ 
fer  ibed.  By  fuch  obfervations,  we  {hall  perhaps  be 
able  to  refolve  a  qneftion,  respecting  which  the  fenti- 
ments  of  cultivators  in  many  parts  of  the  kingdom  are 
much  divided. 

It  cannot,  however,  be  denied,  that  the  earth  is  able 
of  itfelf  to  ferve  as  a  bafts  and  fupport  to  plants,  and 
that  it  has  an  action  more  or  lefs  evident  upon  air,  up¬ 
on  water,  and  upon  dung.  There  is  a  well-known  me¬ 
thod  of  diftinguifhing  clay  from  other  ear'lis  ;  by  mere¬ 
ly  breathing  upon  it,  a  fmell  is  immediately  perceived, 
fufHciently  ftrong  to  lhew  that  a  decompofition  and  frelh 
combination  have  taken  place.  In  fummer,  after  a 
drought  of  fome  days  continuance,  there  always  arifes 
in  the  fields  a  particular  fmell  during  a  ihovvcr  of  rain  ; 
and  there  is  no  kind  of  vegetable  manure  which,  when 
mixed  with  earth,  does  not  fend  forth  a  fmell.  This 
proves,  that  the  nature  of  the  foil  muft  have  an  infliil 
ence,  not  only  upon  air  and  upon  water,  but  alfo  upon 
the.  effect  of  manures  ;  and  that  before  we  {peak  of 
their  power,  we  fhould  always  fpeeify  what  kind  of  earth 
they  were  applied  to  ;  becaufe  when  manures  and  earth 
are  mixed  together,  there  enfucs  an  action  and  reaction  * 
more  or  lefs  favourable  to  vegetation.  - 

Having  examined  to  what  degree  air  and  water  enter, 
in  fubftauce,  into  the  veffels  of  plants,  and  having  {hewn 
that  the  principal  action  of  earth,  of  falts,  and  of  ma¬ 
nures,  confifts  in  preparing,  elaborating,  and  decompo- 
fing  thefe  two  fluids,  and  in  giving  to  the  products  of 
their  decompofition  the  forms  they  require,  to  accom- 
plifti  the  purpofe  of  nature  in  vtgetation,  our  author 
makes  fome  obfervations  upon  the  particular  effects  of 
certain,  fubftances  ufed  for  improving  land,  fuch  as 
marl,  lime,  chalk,  and  wood'afhes  ;  which  are  ufually 
applied  either  to  an  exhaufted  foil,  in  order  to  reftove 
it,  or  to  a  drooping  plant,  with  a  view  to  give  it 
ftrength.  Of  the  efficacy  of  thefe  fubftances  no  one 
doubts,  but  it  does  not  appear  that  vve  are  equally  a- 
greed  refpecting  their  manner  of  acting. 

Marl  (a  manure  whole  effects  are  well  known,  and 
which  is  found  to  be  of  the  greateft  benefit  in  thofe  di¬ 
stricts  where  it  can  be  piocured  in  fufficient  quantity) 
is  capable  of  acting  in  the  fame  manner  as  the  1110ft  fer¬ 
tile  foil,  when  the  principles  of  which  it  is  compofed, 
namely,  clay,  fand,  calcareous  earth,  and  magnefian 
earth,  are  juftly  proportioned  to  each  other.  But  it  is 
fometimes  compact  and  tenacious,  becaufe  it  contains  a 
fupci abundant  portion  of  clay,  and  at  other  times  po¬ 
rous  and  friable,  becaufe  it  contains  too  much  fand,  and 
therefore  is  not  in  general  ftt  for  vegetation  by  itfelf. 

Thefe  confiderations  ought  always  to  be  our  guide 
when  we  mean  to  employ  marl  as  a  manure. 

It  has  been  fuppofed  that  to  marl  was  a  fort  of  tech¬ 
nical  cxpreffion,  intended  to  denote  the  bringing  toge-  * 
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ther  or  dividing  the  earthy  particles  by  means  of  clay 
or  fand.  It  appears  to  our  author,  that  neither  of  the 
above  operations  can  properly  be  called  marling ;  be- 
caufe,  in  either  cafe,  all  we  do  is,  to  put  the  foil  into  a 
fituation  to  receive  and  to  profit  by  the  influence  of  the 
atmofphere,  and  that  of  the  manures  made  ufe  of.  The 
peculiar  principle  of  marl  is,  that  part  of  it  which,  like 
lime,  a&s  very  powerfully  upon  the  different  aeriform 
fluids,  is  eafily  reduced  to  powder,  tfTervtfces  with  a- 
cids,  and  fends  forth  a  quantity  of  air- bubbles  w  hen  wa¬ 
ter  is  poured  upon  it.  Now  this  matter,  which  in  a 
particular  manner  does  the  office  of  manure,  refides 
neither  in  clay  nor  in  fand.  Upon  the  pioportion  of  it 
depends  the  duration  of  the  fertility  it  produces  ;  con- 
fequently  it  is  of  importance,  when  we  make  ufe  of 
marl,  to  know  which  of  its  conflituent  parts  it  contains 
in  the  greatefl  proportion,  otherwife  in  fome  cafes  we 
fhould  only  add  one  common  kind  of  earth  to  another. 
Hence  our  author  infers,  that  for  a  chalky  foil  clay  is 
the  proper  manure,  and  that  in  fuch  a  foil  a  clay  bot¬ 
tom  is  of  more  value  than  a  gold  mine. 

“  Wood-afhes,  as  a  manure,  may  be,  in  fome  refpefts, 
compared  to  rnarl;  at  leafl  they  contain  the  fame  earths 
as  thofe  which  generally  enter  into  the  compofition  of 
marl,  but  they  contain  a  greater  quantity  of  faline  fub* 
fiances,  proceeding  from  the  vegetables  of  which  they 
are  the  refidue*,  and  from  the  procefs  made  ufe  of  in 
their  combuftion  ;  a  procefs  which  fr.creafes  their  acti¬ 
vity,  and  fhould  render  us  careful  in  what  manner  and 
for  what  purpofes  we  employ  them.  Wood  afhes, 
when  fcattered  over  fields,  at  proper  times  and  in  pro¬ 
per  quantities,  deftroy  weeds,  and  encourage  the  vege¬ 
tation  of  good  plants.  But  do  the  allies  produce  this 
efftCl  by  a  fort  of  corrofive  power  ?  I  cannot  (fays  our 
author)  think  it  ;  for  in  that  cafe  all  kinds  of  plants 
would  indiferiminately  be  a&ed  upon  by  them,  and  to 
a  certain  degree  deflroyed. 

“  Befides,  the  afhes  of  frefh  wood  are  feldom  em¬ 
ployed  until  they  have  been  lixiviated,  in  which  flate 
they  are  deprived  of  their  cauflic  principle  ;  thofe  allies 
which  are  mofl  commonly  made  ufe  of  for  manure  are 
produced  either  from  wood  that  has  been  floated  in  wa¬ 
ter,  or  from  turf,  or  from  pit- coal,  and  contain  little  or 
no  alkaline  fait. 

“  It  appears  much  more  probable  that  allies,  when 
laid  upon  ground,  deftroy  the  weeds  by  a  well-known 
effeft,  namely,  by  feizing  with  eagernefs  that  moifture 
which  ferved  to  produce  thofe  weeds,  and  which  in  a 
fuperabundant  quantity  is  neceflaiy  to  their  exiftence 
and  fupport.  Whereas  thofe  plants  which  have  a  firm¬ 
er  texture  and  a  longer  root,  which  are  rendered  ftrong 
by  age  and  by  having  withftood  the  rigour  of  winter, 
and  which  are  in  fadt  the  plants  of  which  the  fields  are 
compofed,  do  not  fuffer  any  damage  from  the^  applica¬ 
tion  of  the  afhes ;  but,  on  the  contrary,  by  being  freed 
from  the  fuperfluous  weeds  which  ftifled  them,  and 
robbed  them  of  a  part  of  their  fuftenance,  they  receive 
a  quantity  of  nourifhment  proportioned  to  their  wants. 
The  date  of  relaxation  and  languor  to  which  they  were 
reduced  by  a  fuperabundance  of  water,  leaves  them,  the 
foil  gets  its  proper  confidence,  and  the  grafs,  corn,  & c. 
acquiring  the  ftrength  and  vigour  which  is  natural  to 
them,  foon  overcome  the  mofs,  rufhes,  and  other  weeds; 
thus  a  good  crop,  of  whatever  the  field  confiftsof,  is  pro¬ 
duced.  It  is  in  the  above  manner  that  wood  afhes  ad, 


whenever  in  the  fpring  it  is  necefiary  to  apply  them  to 
meadows,  corn  fields,  &c.  the  plants  of  which  are  ftifled 
and  weakened  by  a  luxuriant  vegetation  of  weeds,  the 
ufual  confequence  of  mild  and  wet  winters. 

u  When  wood  afhes  produce  an  effed  different  from 
what  is  above  deferibed,  it  is  either  becaufe  they  happen 
to  contain  too  much  alkaline  fait,  or  that  they  are  laid 
on  the  ground  in  too  great  quantity,  or  that  the  fields 
to  which  they  are  applied  were  not  fufficiently  wet  to 
reft  rain  their  adion  ;  for  when  they  are  fcattered  upon 
cold  foils,  and  buried  by  the  plough  before  the  time  of 
fovving,  they  are,  like  lime,  of  great  fervice.  The  laft- 
mentioned  fubftance  is  very  efficacious  in  other  circum- 
ftanccs  ;  and  there  is  a  well-known  method  of  ufing  it, 
pradifed  by  the  Germans,  as  follows  :  A  heap  of  lime 
is  formed  by  the  fide  of  a  heap  of  poor  earth,  and  wa¬ 
ter  is  poured  upon  the  lime  ;  the  earth  is  then  thrown 
over  it,  and  becomes  impregnated  with  the  vapours 
which  elcape  from  the  lime  while  it  is  flaked.  The 
earth,  after  being  thus  aerated,  may  be  feparated  ;  and 
although  no  lime  remains  mixed  with  it,  is,  by  the  ope¬ 
ration  juft  deferibed,  rendered  capable  of  giving  a  luxu¬ 
riant  vegetation  to  whatever  plants  may  he  put  into  it. 

“  It  is  pofiible,  therefore,  to  auate  earth  as  well  as 
fluids  ;  for  thi$  purpofe,  by  mixing  it  with  certain  fub- 
ftances,  during  their ‘decompofition,  we  nuiii  attach  to 
it  the  principles  of  which  thofe  fubftauces  are  compo¬ 
fed  ,-  from  which  there  refults  a  matter  fo  loaded  with 
gas,  as  to  form  a  more  compound  fubftance,  and  one 
which  lias  acquired  new  properties.  The  Arabians,  for 
example,  who  take  great  pains  to  improve  their  land, 
are  accuftomed  to  make  large  pit 6,  which  they  fill  with 
animals  which  happen  to  die:  thtfc  pits  they  after- 
waids  cover  with  calcareous  or  clayey  earth  ;  and  after 
fome  time  thefc  earths,  which  of  themfelves  arc  llerile, 
acquire  the  properties  of  the  riche  ft  manures. 

“  The  foregoing  obfervations  may  at  leaft  be  confi- 
dered  as  proving,  that  thofe  fubftances  which,  when 
employed  frefh  and  in  too  great  quantity,  are  molt  pre¬ 
judicial  to  vegetation,  have,  on  the  contrary,  an  advan¬ 
tageous  tiiedt,  when  they  are  previoufly  made  to  under¬ 
go  a  fermentation  ;  or  when  they  are  mixed  with  earth 
or  water,  in  a  proportion  adapted  to  the  end  propofed. 
The  grafs  of  fitlds  in  which  cattle  or  poultry  go  to 
feed,  after  the  firft  or  fecond  crop  of  hay,  appears  to  be 
dried  by  the  urine  and  dung  of  thofe  animals  ;  as  if  fire 
had  been  applied  to  it ;  whereas  thefe  fame  excremen- 
titious  fubftances,  when  combined  with  earth,  or  dilu¬ 
ted  with  water,  are  capable,  without  any  other  prepa¬ 
ration,  of  performing  the  office  of  good  manure. 

“  But  if  animal  fecretions,  when  applied  m  fubftance 
to  plants,  were  capable  of  a&ing  upon  them,  as  is  af¬ 
firmed,  in  filch  a  way  as  to  corrode  or  burn  them,  how 
could  feed  which  lias  been  fwallowed,  and  efcaped  the 
a£tion  of  the  digeftive  powers,  be  prolific  when  thrown 
out  by  the  animal,  after  having  remained  fo  long  in  its 
dung  ?  yet  we  often  fee  oats,  fo  circumftanced,  grow 
and  produce  feed.  Is  it  not  more  confident  with  ex¬ 
perience  and  obfervation  to  fuppofe,  that  thefe  excre- 
mentitious  fubftances,  being  ftill  endowed  with  animal 
heat,  and  with  an  organic  motion,  diffufe  round  plants 
in  vegetation  a  deleterious  principle  or  inflammable  gas, 
which  deftroys  them  ;  for  foon  after  their  application, 
the  foliage  of  the  plant  grows  yellow,  dries  up,  and 
the  plant  withers,  unlefs  there  happens  a  fliower  of  rain 
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which  revives  it.  When  thefe  fubdances  are  diluted, 
by  being  mixed  with  water  and  earth,  they  lofe  that 
principle  which  is  fo  deflru&ive  to  vegetable  life,  and 
an  incipient  fermentation  augments  their  power  as  a 
manure,  fo  that  they  may  be  immediately  made  ufe  of 
without  any  apprehenfion  of  injury  from  their  ededls. 

“  It  appears,  therefore,  that  any  operation  npon  ex- 
crementitious  fubftances,  by  which  they  are  dried  and 
reduced  to  powder,  cannot  be  praCtifed  without  depri¬ 
ving  thofe  fubitances  of  a  great  part  of  fuch  of  their 
principles  as  are  ealily  evaporated,  and  upon  which 
their  fluidity  depends  ;  thefe  principles,  when  diluted 
with  water,  and  confined  by  being  mixed  with  earth, 
are  capable  of  increafing  the  produce  of  the  foil.  Such 
is  the  way  in  which  the  hufbandmen  in  Flanders  make 
ufe  of  this  kind  of  manure,  in  the  cultivation  of  a  kind 
of  rape  or  cole  feed,  which  is  to  them  a  very  important 
branch  of  agricultural  induftry  and  commeice  ;  and 
they  never  obferve  that  the  fap  carries  up  any  of  thofe 
principles  which  give  fuch  manure  its  offenlive  fmell ; 
nor  do  they  obferve,  that  the  fodder  produced  from 
fields  fo  manuied,  whether  eaten  frefh  or  dry,  is  difa- 
greeable  to  their  cattle.  The  excrements  of  all  animals 
would  be  injurious  to  plants,  if  applied  too  frefh,  or  in 
too  great  quantity ;  and  a  gardener  could  not  com¬ 
mit  a  greater  fault,  than  to  put  more  than  a  certain 
quantity  of  them  into  the  water  he  means  to  make  ufe 
of  to  water  his  young  plants;  in  fhort,  this  kind  of  ma¬ 
nure  is  to  be  ufed  in  a  very  fparing  manner;  and  he  that 
is  too  prodigal  of  it  will  find,  to  his  cod,  that  excefs, 
even  of  that  which  is  otherwife  beneficial,  becomes  an 
evil. 

“  It  mull  certainly  be  allowed,  that  excrementitious 
fubflarces  are  a  very  advantageous  manure  for  cold  foils, 
and  fuited  to  moil  vegetable  produ&ions  ;  a  long  expe¬ 
rience  of  their  effe&s  over  a  large  tra<5t  of  country,  and 
the  acknowledged  intelligence  of  the  Flemifh  farmers, 
ought  to  be  confidered  as  fufficient  to  overcome  the 
prejudice  that  has  been  raifed  againfl  this  fort  of  ma¬ 
nure.  Suppofing  that  the  bad  effedts  which  have  been 
attributed  to  it,  when  ufed  in  the  ft  ate  in  which  it 
is  taken  out  of  privies,  &c.  are  not  the  offspring  of  a 
prejudiced  imagination,  they  may  have  arifen  from  its 
having  been  made  ufe  of  at  an  improper  time,  or  in  too 
great  quantity  ;  or  from  its  having  been  applied  to  a  foil 
and  for  the  cultivation  of  plants  to  which  it  was  not 
adapted ;  for  we  know  that  the  excefs  of  any  kind  of 
manure  changes  the  fmell  and  tafle  of  plants,  and  the 
lame  effedi  is  produced  by  watering  them  too  frequent¬ 
ly.  Striking  examples  of  this  change  are  feen  in  the 
flrawberry  ar.d  in  the  violet,  when  fuch  as  have  grown 
in  the  woods  are  compared  to  thofe  produced  fiom 
fome  of  our  over- manured  gardens  ;  alfo  in  the  lettuce, 
and  fome  other  plants,  when  thofe  raifed  for  fale  by  the 
gardeners  about  Paris  are  compared  to  thofe  of  fome 
particular  kitchen  gardens.  In  the  markets  of  fome 
cities,  the  carrots,  turnips,  and  potatoes  of  the  fields, 
are  preferred  to  the  fame  kind  of  roots  cultivated  by 
the  gardeners  (a)  ;  for  though  the  lad  are  of  a  larger 
fize,  they  have  not  fo  good  a  flavour.  Some  vege¬ 
tables,  therefore,  are  like  certain  wild  fpecies  of  the 


animal  kingdom  ;  they  refill  every  kind  of  culture,  as  Manure, 
thofe  animals  refill  every  effort  to  tame  them. 

u  Although  experience  has  taught  the  Flemifh  far¬ 
mers,  that  excrementitious  fubflances  are  more  adtive  in 
their  natural  flate  than  when  dried,  yet  it  cannot  be  de¬ 
nied  that  drying  them,  and  reducing  them  into  powder, 
is  fometimes  very  advantageous,  becaufe  in  that  flate 
they  are  much  lefs  offenlive,  are  eafily  tranfported  to 
any  diflance,  and  may  be  ufed  when  moil  convenient 
or  moft:  proper.  In  many  cities  the  inhabitants  pay  to 
have  their  privies  emptied  :  in  other  places,  thofe  who 
empty  them  pay  for  their  contents  ;  and  it  would  aflo- 
nifh  any  one  to  be  told  how  great  a  revenue  is  produced 
in  the  city  of  Lifle  in  Flanders  by  the  fale  of  this  kind 
of  manure.  I  am,  however  (lays  our  author),  far  from 
thinking  that  it  is  right,  in  all  cafes,  to  employ  it  in 
the  above  mentioned  flate  of  concentration  ;  it  would 
be  better,  in  my  opinion,  to  follow  the  example  of  the 
Flemifh  farmers,  who  ufe  it  the  firfl  year  for  the  culti¬ 
vation  of  plants  for  oil,  or  for  hemp  or  flax  ;  and  the 
fecond  year  for  the  bell  kinds  of  grain  :  thus  obtaining 
two  crops,  inftead  of  one,  without  any  farther  prepara¬ 
tion  of  the  land.  What  is  Paid  above  may  be  applied 
alfo  to  the  manures  produced  from  the  dung  of  cattle, 
poultry,  &c.  (particularly  to  pigeons  dung,  the  mod 
powerful  manure  of  its  kind),  all  which,  by  beingdried 
and  powdered  before  they  are  ufed,  lofe  a  great  portion 
of  their  activity.  From  thefe  obfervations  another  fadl 
may  be  deduced,  namely,  that  manure  fhould  not  be 
taken  from  the  place  where  it  has  bten  thrown  together 
until  the  feafon  of  the  year  and  the  date  of  the  land  are 
fueh  that  it  may  be  put  into  the  ground  as  foon  as  it  is 
brought  to  it.  In  fome  didridl3  a  very  injurious  cudom 
prevails  of  carrying  the  manure  into  the  fields,  and  lea¬ 
ving  it  there  formed  into  fmall  heaps,  expofed  for  fome 
days  to  the  elements ;  during  which  time,  either  the 
fun  and  wind  dry  up  its  natural  moidure,  leaving  a  mafs 
which  is  much  lefs  adlive  ;  or  the  rain  diflolves  and  car¬ 
ries  away  the  extradlive  part  impregnated  with  the  fait. 

This  kind  of  brine,  which  is  the  mod  powerful  part  of 
the  manure,  penetrates  the  earth  to  a  confiderable  depth, 
and  Ihews  (by  the  thick  tufts  which  arife  in  thofe  pla¬ 
ces,  and  which  produce  more  draw  than  grain)  that 
manure  ought  to  he  put  into  the  ground  as  foon  as  it  is 
brought  to  it,  becaufe  it  then  pofFeffes  its  full  force  and 
edtdt,  and  confequcntly  would  be  then  ufed  to  the 
greated  advantage. 

“  We  have  always  at  hand  the  means  of  compofing, 
from  a  great  variety  of  vegetable  and  animal  fubdances, 
fuch  manures  as,  when  brought  into  a  proper  date,  and 
mixed  with  land,  contribute  to  its  fertility.  Chemidry 
alfo  offers  to  11s  a  number  of  fubdances,  which,  although 
when  ufed  feparately  they  tend  to  diminifh  the  fertili- 
fing  quality  of  the  earth,  are  yet  capable,  by  being 
combined,  of  forming  excellent  manures  ;  fuch,  for  in- 
dance,  is  that  faponaceous  combination  which  is  produ¬ 
ced  from  a  mixture  of  potafh,  oil,  and  earth.  What  an 
advantage  it  would  be,  if,  indead  of  being  fparing  of 
manure,  the  inhabitants  of  the  country  would  endea¬ 
vour  to  increafe  the  number  of  thefe  refources,  and  to 
render  them  more  beneficial,  by  employing  them  in  a 

more 


(a)  We  believe  they  are  univerfally  preferable* 
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Manure,  more  effectual  manner. 

Maoinna.  })efore  [t  was  known  that  the  refnfe  of  apples  and  pears, 
after  they  are  prtffed  (and  which  ufed  to  be  thrown  a- 
way  as  ufelefs),  is  capable  of  forming  as  valuable  a  ma¬ 
nure,  in  cyder  and  peiry  countries,  as  the  refufe  of 
grapes  does  in  wine  countries.” 

From  what  has  been  obferved,  our  author  concludes, 
that  manures  aft,  in  many  circumdance3,  like  medi¬ 
cines,  and  confequently  that  the  fame  fort  of  manure 
cannot  be  adapted  to  every  fixation,  and  every  kind- of 
foil ;  we  mufl  therefore  take  care  to  make  proper  di- 
ilinftions  between  them.  Whoever  fhall  pretend  that 
any  particular  kind  of  manure  may  be  ufed,  with  equal 
benefit,  in  grafs  land,  corn-fields,  vineyards,  orchards, 
kitchen  gardens,  See.  ought  to  be  claffed  amongd  thofe 
quacks  who  undertake  to  cure  all  perfons  with  the  fame 
remedy,  without  any  regard  to  their  age,  conftitution, 
Sec.  It  is  probably  from  not  having  paid  fnfficient  at¬ 
tention  to  the  forementioned  diftinftions,  that  fome  au¬ 
thors  have  found  fault  with  particular  manures,  while 
others  have  fpoken  too  highly  in  their  favour.  He 
thinks,  however,  and  we  agree  with  him,  that  we  are 
dill  in  want  of  a  courfe  of  comparative  experiments  up¬ 
on  the  various  kinds  of  manures,  confidered  according 
to  their  influence  with  refpeft  to  different  foils,  fixa¬ 
tions,  and  productions.  If  this  part  of  rural  economy 
were  better  underdood,  w^e  lhould  perhaps  fee  many 
places  in  a  ftate  of  cultivation,  which,  on  account  of  the 
bad  quality  of  their  foil,  have  hitherto  .refilled  all  our 
endeavours  to  render  them  fertile. 

Perhaps  it  would  not  be  proper  to  difmifs  this  fub- 
jeft  without  noticing  Mr  Middleton’s  obfervations  on 
various  kinds  of  manure,  which  were  published  in  the 
Tranfaftions  of  the  Society  of  Arts  for  the  year  1799. 
This  gentleman  *  agrees  with*  Mr  Parmentier  in  recom¬ 
mending  the  excrementitious  matter  of  privies •-  as  the  mod 
powerfubof  all  manures  on  fome*  kinds  of  foil ;  but  he 
•differs  from  him,  and  We  believe  from  mod  writers  on 
agriculture,  when,  he  .affirms,  that  wood.  njhes>  when 
fpread  onThe  grafs  in  February  or  March,  are  of  very 
little  fervice,  and  that  the  afhes  of  coal  and  even  of  peat 
are  of  none  upon  any  kind  of  land.  He  likewife  affirms 
foot  to  be  of  very  little  value  as  a  manure,  foapmalers 


vajle  to  be  of  none,  or  rather  to  be  hurtful  ;  and  he"  probably  belonged  to  a  chief ;  and  great  was  hisfurprife 


ieems  to  confxler  malt-dujl ,  including  the  dud  from  the 
tnalt-kiins,  to  be,  after  the  foil  of  privies,  one  of  the 
mod  powerful  manures.  He  affirms,  from  his  own  ex¬ 
perience,  that,  with  refpeft  to  fertilifing  power,  the 
foil  of  privies,  compared  with  farm-yard  dung,  is  in  the 
proportion  of  five  to  one. 

MAOU  ANA,  one  of  that  cluder  of  iflands  in  the 
{South  Sea  which  were  difeovered  by  M.  Bougainville, 
and  by  him  named  Navigators  Iflands.  It  was  viflted 
by  Pa  Peroufc  in  1787,  who  deferibes  it  as  exceedingly 
rich  in  every  animal  and  vegetable  produftion  neceffary 
to  the  fudenancc  of  man.  The  two  frigates  which  lie 
commanded  had  no  fooner  approached  the  fliore,  than  he 
difeovered  at  the  bottom  of  each  creek  a  number  of  vil¬ 
lages,  from  whence  came  innumerable  canoes,  laden  with 
'hogs,  cocoa  nuts,  and  other  fruits,  which  were  purcha¬ 
sed  for  glafs  ware.  This  was  in  the  evening  ;  and  next 
jr.orning  the  commerce  was  renewed  in  the  mod  friendly 
manner.  As  early  as  the  dawn  of  day,  the  iflanders 
.  had  furrounded  the  two  frigates  with  200  canoes  full 
of  different , kinds  of  provifion,  which  they  would  ex* 


to  fee  a  large  cabin  of  lattice- work,  as  well  executed  as 
any  of  thofe  in  the  environs  of  Paris.  The  bed  archi¬ 
tect  could  not  have  given  a  more  elegant  curve  to  the 
extremities  of  the  elliplis  that  terminated  the  building  ; 
while  a  row  of  pillars,  at  five  feet  didance  from  each 
other,  formed  a  complete  colonnade  round  the  whole. 
The  pillars  were  made  of  trunks  of  trees  very  neatly 
wrought,  and  between  them  were  fine  mats  laid  over 
one  another  with  great  art,  like  the  feales  of  a  fiffi,  and 
drawing  up  and  down  with  cords,  like  our  Venetian 
blinds.  The  red  of  the  houfe  was  covered  with  leaves 
of  the  cocoa  palm. 

This  charming  country  combines  the  advantages  of  a 
foil  fruitful  without  culture,  and  of  a  climate  which 
renders  clothing  unneceffary.  The  trees  that  produce 
the  b^ead-fruit,  the  cocoa-nut,  the  banana,  the  guava, 
and  the  orange,  hold  out  to  thefe  fortunate  people  an 
abundance  of  wholefome  food  ;  while  the  fowls,  hogs, 
and  dogs,  which  live  upon  the  furplus  of  thefe  fruits, 
afford  them  an  agreeable  variety  of  viands.  What  cold 
imagination  could  feparate  the  idea  of  happinefs  from 

fo 
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How  many  years  had  paffed  change  only  for  beads — I11  their  edimation  diamonds  of  Maouani 

the  fird  water.  Axe6,  cloth,  and  all  other  articles  of  * 
commerce,  they  difdained.  Abounding  in  real  bleffings, 
they  were  delirous  of  obtaining  fuperfluities  alone. 

Two  boats,  filled  with  empty  cafks,  were  fent  afliore 
for  frefh  water  ;  and  Peroufe  lnmfelf  accompanied  them 
in  his  pinnace.  A  line  of  foldiers  was  poded  between 
the  beach  and  the  Indians,  who  amounted  to  about 
200,  including  a  great  many  women  and  children.  The 
French  commander  prevailed  upon  them  all  to  fit  down 
under  cocoa  trees,  that  Were  mot  more  than  eight  toifes 
didant  from  the  (hips  boats.  Each  of  them  had  by  him 
fowls,  hogs,  parrots,  pigeons,  or  fruit,  and  all  wifhed  to 
fell  them  at  once,  which  occafioned  fome  confufion. 

The  women,  fome  of  whom  were  very  pretty,  offer¬ 
ed  their  favours,  as  well  as  their  fowls  and  fruit,  to  all 
thofe  who  had  beads  to  give  them  ;  and  foon  tried  to 
pafs  through  the  line  of  foldiers,  who  oppofed  but  a 
feeble  reffidance  to  their  attempts.  Europeans  who 
.have' made  a  voyage  round  the  world,  efpeciafly  French- 
>men,  have  no  arms  to  ward  off  fimilar  attacks.  Ac¬ 
cordingly  the  fair  favages  found  little  difficulty  in  break¬ 
ing  the  ranks  ;  the  men  then  approached  ;  and  the  con¬ 
dition  was  growing  .general  ;  when  Indians,  who  feem- 
ed  to  be  chiefs,  made  their  appearance  with  dicks  in 
their  hands,  and  redored  order,  every  one  returning  to 
his  pod,  and  the  traffic  beginning  anew,  to  the  great 
fatisfaftion  of  both  buyers  and  fellers. 

While  all  this  was  paffing  with  the  greated  tranquil¬ 
lity,  and  the  calks  were  filling  with  water,  Peroufe 
thought  he  might  venture  to  the  didance  of  200  yards 
to  vilit  a  charming  village,  fituated  in  the  midd  of  a 
wood,  or  rather  of  an  orchard,  all  the  trees  of  which 
were  loaded  with  fruit.  The  houfes  were  placed  upon 
the  circumference  of  a  circle,  of  about  1 50  toifes  in  dia¬ 
meter,  the  interior  forming  a  vad  open  fpace,  covered 
with  the  mod  beautiful  verdure,  and  (haded  by  trees, 
which  kept  the  air  delightfully  cool.  Women,  children, 
and  old  men,  accompanied  him,  and  invited  him  into  their 
houfes.  They  fpread  the  lined  and  frefhed  mats  upon  a 
floor  formed  of  little  cliofen  pebbles,  and  raifed  about  two 
feet  above  the  ground,  in  order  to  guard  againfl  humi¬ 
dity.  lie  went  into  the  handfomefl  of  thefe  huts,  which 
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faOUafra>  fo  enchanting  a  place!  But  Maouana  Is  not  the  abode 
Mafon.  of  innocence.  No  arms  were  indeed  perceived  ;  but  the 

— v -  bodies  of  the  Indians,  covered  over  with  fears,  proved 

that  they  were  often  at  war,  or  elfe  quarrelling  among 
themfelves  ;  while  their  features  announced  a  ferocity 
that  w3s  not  perceptible  in  the  countenances  of  the 
women.  Natu-e  had,  no  doubt,  damped  this  chara&er 
on  their  faces,  by  way  of  /hewing,  that  the  half  fava^e, 
living  in  a  ftate  of  anarchy,  is  a  more  mifehievous  being 
than  the  moil  ferocious  of  the  brute  creation. 

Of  their  ferocity  and  their  treachery,  Pcroufe  had 
too  foon  the  mod  complete  evidence.  M.  de  Langle, 
the  fecond  in  command,  went  afhore  for  frefh  water, 
accompanied  by  fixty  Frenchmen,  officers,  failors,  and 
foldiers.  They  were  received  with  an  air  of  good  hu¬ 
mour  by  crowds  of  people  waiting  on  the  beach  with 
immenfe  quantities  of  fruit  and  hogs  ;  but  this  calm  was 
of  fhort  duration.  The  Indians  picked  a  quarrel  with 
them,  pelted  them  with  Hones,  thrown  with  great  dex¬ 
terity  and  with  equal  force  ;  and  it  was  with  difficulty 
that,  of  the  lixty-one,  forty-nine  reached  the  /hips,  many 
of  whom  were  feverely  wounded.  Among  the  killed 
were  De  Langle,  and  Lamanon  the  naturaliH  (See  La¬ 
ta  anon  in  this  SuppL).  Peroufe  deferibes  the  men  of 
Maouana  as  of  gigantic  ftature,  and  of  great  mufcular 
ftrength.  See  Navigators  IJlamls  in  this  SuppL 
MASON  (the  Rev.  William)  was  a  man  of  fuch 
eminence  both  as  a  poet  and  as  a  fcholar,  that  a  more 
particular  account  of  his  life  and  of  his  ftudies  fhould  be 
publifhed  than  our  fcanty  materials  enable  us  to  give. 
He  was  born  at  Hull,  where  his  father  po/Te/Ted  the  vi¬ 
carage  of  St  Trinity  ;  but  where  he  received  his  fchool 
education  we  have  not  been  able  to  learn.  At  the  pro¬ 
per  time  he  was  admitted  into  St  John’s  College,  Cam¬ 
bridge  ;  where  he  took  the  degrees  of  B.  A.  and  M.  A. 
and  in  1747,  he  obtained  a  fellow/hip  in  Pembroke 
Hall.  It  was  there  that  he  contracted  an  intimate 
friendfhip  with  Gray  the  poet,  and  with  Mr  Hurd,  now 
Bi/hop  of  Worcefter.  When  the  former  of  thefe  gen¬ 
tlemen  died,  Mr  Mafon  took  upon  himfelf  the  office  of 
editor  of  his  works  and  guardian  of  his  fame;  and  upon 
the  promotion  of  the  latter  to  the  fee  of  Litchfield  and 
Coventry,  he  expreffied  his  fatisfa&ion  in  fome  beautiful 


verfes,  which  we  read  at  the  time,  but  do  not  recoiled 
where. 

In  1754  he  entered  into  holy  orders,  and  was  pa¬ 
tronized  by  the  then  Earl  of  Holdernefs,  who- obtained 
for  him  the  appointment  of  chaplain  to  the  king,  and 
prefented  him  with  the  valuable  redory  of  Alton  in 
Yorkfli’re.  He  was  fome  time  afterwards  made  precen¬ 
tor  of  York  Cathedral,  when  he  publi/hed  a  fmall  vo¬ 
lume  of  church  mufic,  which  has  alternately  met  with 
oppofition  and  applaufe.  In  our  opinion  fome  of  his 
anthems  are  unrivalled.  L. 

h  wasnatural  for  the  precentor  of  a  cathedral  church, 
who  was  likewife  a  poet,  to  turn  his  attention  to  facred 
nuilic;  and  Mafon  had  been  a  poet  from  his  early  years. 
His  FJfrida  and  Caraftacus ,  two  tragedies  on  the 
Grecian  model,  were  both  publi/hed  before  the  year 
1757*  Thefe  two  dramas,  in  the  opinion  of  Dr 
Hurd,  do  honour  to  modern  poetry,  and  are,  accord-, 
ing  to  him,  a  fufficient  proof  of  the  propriety  of  re¬ 
viving  the  chorus  on  the  Britifh  Itage.  In  this  fenti- 
ment  few  critics,  we  believe,  will  agree  with  his  Lorri- 
;  but  the  tragedies  have  certainly  great  merit,  and 


»75  ]  M  A  S 

tranfeend  perhaps  every  poem  of  the  fame  caft  in  our  Ma 
own  or  any  other  modern  tongue.  In  the  firft,  the 
language  is  elegant  and  fweet ;  in  the  latter,  it  is  daring 
and  fublimc.  1  he  author  himfelf  always  confidered  the 
former  as  the  moll  perfect  ;  and  Johnfon,  whofe  critical 
judgment  will  not  be  ralhly  queftioned,  feems  to  have 
been  of  the  fame  opinion.  Johnfon’s  partiality  to  Ox¬ 
ford,  as  is  well  known,  made  him  embrace  every  oppor¬ 
tunity  of  turning  into  ridicule  Cambridge  men  and  Cam¬ 
bridge  .  poems  ;  but  while  he  boailed  of  having  fpent 
hours  in  burlefqning  Caradacus  for  the  anuifement  of 
his  Oxford  friends,  he  confe/fed  that  Elfrida  was  too 
beautiful  to  be  hurt  by  ridicule.  The  voice  of  the 
public,  however,  feems  to  give  the  preference  to  the 
latter,  and  to  confider  it  as  /landing,  like  Dryden’s  ce¬ 
lebrated  ode,  without  a  rival.  In  both  are  fentiments 
and  expreffions  which  wrould  do  honour  to  the  genius  of 
Shakefpeare;  and  CaraCtacus,  in  the  Greek  verfion  of  Mr 
Glafs,  would  not  have  difgraced  an  Athenian  theatre. 

Bcfides  his  two  tragedies,  Mr  Mafon  publifhed  many 
other  poems.  His  Englilh  Garden  is  univerially  read 
and  admired,  being  unqueHionably  the  fineft  poem  of 
the  kind  that  has  appeared  fince  the  days  of  Thomfon  \ 
though  fome  have  affe&ed  to  confider  it  as  treating  the 
fubjed  rather  with  profeffional  /kill  than  with  poetical 
genius.  That  there  are  in  it  a  few  profaic  expreffions 
we  /hall  not  controvert  ;  for  fuch  feem  infeparable  from 
didadic  poetry ;  but,  taken  as  a  whole,  where  /hall  we 
find  its  equal  ?  His  elegies,  particularly  that  on  the 
death  of  his  wife,  and  that  on  the  demife  of  Lady  Co¬ 
ventry,  have  been  generally  read  and  extoiled,  though 
not  more  than  they  deferve,  as  fuperior  in  claffic  ele¬ 
gance  to  any  thing  of  the  kind  in  the  Englifh  tongue, 
and  expreffing  a  manlinefs  and  tendernefs  of  the  pathe¬ 
tic,  rarely  found  in  the  mod  poli/hed  elegies  of  Roman 
writers.  The  fplendor  of  genius,  and  accuracy  of  judo-e- 
ment,  confpicuous  in  his  dramas,  are  equally  difplayed 
in  his  charafter  as  a  lyric  writer.  His  quarry  wai  bold 
and  impetuous,  and  he  never  fwept  the  ground  with  an 
ignominious  flight.  In  his  Sappho  and  Phaon  lie  has 
happily  imitated  the  ll>le  of  Dryden  and  Metaftafio  ; 
and  at  Ins  death  lie  was  employed  on  a  poem  in  which 
he  propofed  to  meafure  his  ilrength  with  Dryden. 

We  have  reafon  to  believe  that  this  ingenious  man 
was  not  only  a  poet  and  a  muiical  performer,  but  the 
inventor  of  the  falhionable  inftrumenc  the  Piano  Forte. 

We  cannot  indeed  at  prefent  bring  evidence  of  this 
fadt ;  but  we  have  inlfitnted  fuch  inquiries  as,  we  hone, 
fhall  enable  us  to  afeertain  the  truth  under  the  article 
Piano  Forte . 

Poetry  and  mufic,  and  the  duties  of  his  office,  might 
be  fuppofed  to  have  employed  all  his  time  ;  but,  unfor¬ 
tunately,  he  caught  the  alaim  which  in  1769  wa3  fprtad 
over  the  nation  by  the  expulfion  of  Mr  Wilkes  from 
the  Houfe  of  Commons,  and  immediately  in  rolled  liim- 
felf  among  the  fupporters  of  the  Bill  of  Rights.  The 
decifion  of  the  Houfe,  which  pronounced  Mr  Luttera! 
duly  ele&ed  in  oppofuion  to  Mr  Wilkes,  he  confidered 
as  a  grofs  violation  of  the  rights  of  the  people  ;  and 
though  he  Purely  did  not  approve  of  the  conduct  of  the 
exiled  member,  he  joined  with  other  freeholders  in 
Yorkibire  in  a  petition  to  the  king  that  he  would  dif. 
folve  the  parliament. 

being  now  leagued  with  the  oporffition,  lie  joined  in 
fome  violent  clamours  for  a  parliamentary  reform.  In 
*  the 
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Mafon.  the  year  1779.  when  the  city  of  London,  and  feme 
'  other  commercial  towns,  agreed  to  p  re  fen  t  their  pen- 
tions  to  oarliament  for  a  more  economical  expenditure 
of  the  public  money,  and  a  more  equal  reprefentat.on 
of  the  people,  Mr  Mafon  came  forward,  and  took  an 
adlive  part  in  promoting  thefe  defigns,  as  one  who  was 
convinced  of  their  importance  and  neceffity.  When 
the  county  of  York  afTembled,  on  the  30th  of  Decem¬ 
ber  1779,  and  refolved  unanimonfly,  “  that  a  committee 
of  correfpondence  flrould  be  appointed,  for  the  effec¬ 
tually  promoting  the  objett  of  the  petition  then  agreed 
to  and  alfo  to  prepare  a  plan  of  aflbeiation  to  fupport  that 
laudable  reform,  and  fuch  other  meafures  as  may  con- 
duce  to  rellore  the  freedom  of  parliament ,”  he  was  cho- 
fen  upon  the  committee,  and  was  coufulted  with,  or  at- 
filled  in  drawing  up  thofe  various  high-fpinted  refolutions 
and  addreffes  to  the  public,  for  which  the  Y orklhire  com¬ 
mittee  was  fo  celebrated ;  and  which  was  afterwards  gene¬ 
rally  adopted  by  the  other  alfociated  bodies  of  reformers. 
This  part  of  his  conduft  is  furely  entitled  to  no  praife. 
Thinking  as  we  do  of  the  parliamentary  reformers,  we 
cannot  but  regret  that  a  man  of  Mr  Mafon’s  talents 
and  virtues  flrould  have  embaiked  in  their  dangerous 
purfuits ;  and  though  we  perceived  lefs  hazard  in  thofe 
purfuits  than  we  do,  we  ihould  Hill  conlider  them  as  un- 
fuitable  to  the  character  of  a  clergyman.  Our  author, 
however,  was  of  a  different  opinion.  In  reply  to  a  cen- 
fure  oalfed  by  a  dignified  clergyman  on  the  political 
condua  of  himfelf  and  fome  of  his  reverend  brethren, 
he  publilhed,  without  his  name  indeed,  a  fuinted  de¬ 
fence  of  their  proceedings  and  defigns  in  fome  of  the 
country  papers.  The  York  committee,  too,  at  its  next 
meeting,  refolved,  “  that  a  Proteftant,  by  entering 
into  holy  orders,  does  not  abandon  his  civil  rights, 
they  alfo  refolved,  “  that  the  thanks  of  the  committee 
be  given  to  thofe  reverend  gentlemen  who,  thus  prefer¬ 
ring  the  public  good  to  their  own  private  emoluments, 
have  flood  forth  the  firm  friends  to  the  true  interdls  of 

their  country.”  ,.  r,f 

Mr  Mafon,  however,  fhowed,  by  his  fublequent  con¬ 
dua,  that  however  earneftly  he  might  wife  for  what  he 
doubtlefs  confidered  as  an  expedient  reform  in  the  com- 
mons-houfe  of  Parliament,  he  was  firmly  attached  to  the 
Britilh  conftitution.  He  was  indeed  a  whig  ;  but  lie  was 
a  whig  of  the  old  fchool.  In  the  beginning  cf  1794, 
when  the  reformers  had  betrayed  the  principles  of 
French  democrates,  lie  defertea  them,  and  ranged  him¬ 
felf  under  the  banners  of  the  fervants  of  the  crown  ;  and 
for  this  condua,  which  was  certainly  confident,  he  has 
been  plentifully  traduced  by  our  Jacobin  journaliils  as 
an  alarmill,  who  not  only  deferted  Ins  old  friends,  but 
aferibed  to  them  a  certain  degree  of  guilt  and  political 

The  death  of  this  great  and  good  man,  which  hap¬ 
pened  in  April  1797.  wa3  occaf.oncd  neither  by  age 
nor  by  inveterate  difeafe.  As  he  was  ftepping  into  Ins 
chariot,  his  foot  flipped,  and  hislhin  grazed  again  A  the 
llep.  This  accident  had  taken  place  feveral  days  before 
he  paid  the  proper  attention  to  it  ;  and  on  April  the 
3d  a  mortification  enfued,  which,  in  the  fpacc  of  forty- 
eight  hours,  put  a  period  to  his  life. 

That  fit-  was  a  fcholar  and  a  poet  of  high  eminence 
is  univcrfally  acknowledged  s  and  we  are  allured,  that 
his  pofthumous  work9,  when  publifhed,  will  not  detradt 
from  his  living  fame.  In  private  life,  thongh  he  afted- 
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ed  perhaps  too  much  the  faftidious  manners  of  Mr  Mifoniy 
Gray,  whofc  genius  he  eftimated  with  a  degree  of  en- 
thufiafm  amounting  almoft  to  idolatry,  his  charadler 
was  diftinguilhed  by  philanthropy  and  the  mod  fervid 
f riendfhips ;  and  he  may  be  confidered  as  a  man  who 
merits  to  be  ranked  with  the  ablell  fupporters  of  Britifh 
liberty  and  Britifh  morals. 

Free  MASONRY,  is  a  fubjed  which,  after  the  co¬ 
pious  detail  given  in  the  Encyclopedia  of  its  lodges,  and 
wardens,  and  grand  mafters,  we  flrould  not  have  refu¬ 
med  in  tli  is  place,  but  to  warn  our  countrymen  again  it 
the  pernicious  fnperftrudures  which  have  been  raifed 
by  the  French  and  Germans  on  the  fimple  fyftem  of 

Britifh  mafonry.  .  . 

Much  falfehood  is  current  refpeding  the  ongin  and 
antiquity  of  the  mafonic  afiociations.  That  the  Dio- 
nyfiacs  of  Afia  Minor  were  a  fociety  of  architeds  and 
engineers,  who  had  the  exclnlive  privilege  of  building  ^ 
temples,  ftadia,  and  theatres,  under  the  myiterious  tu¬ 
telage  of  Bacchus,  feems  to  be  unqueltionable.  u  We 
are  alfo  certain,  that  there  was  a  iimilar  trading  affocia- 
tion  during  the  dark  ages  in  Chriftian  Europe,  which 
monopolized  the  building  of  great  churches  and  caftles, 
and  enjoyed  many  privileges  under  the  patronage  of  the 
various  fovereign3.  Circumftanees  (fays  Dr  Robifon), 
which  it  would  be  tedious  to  enumerate  and  difeufs, 
continued  this  affociation  longer  in  Britain  than  on  the 
continent  but  there  is  no  good  evidence,  that,  ante¬ 
rior  to  the  year  1648,  any  man  fought  ad  million  into  it, 
who  was  not  either  a  builder  by  profeffion,  or  at  leaft 
fit  ill  ed  111  the  fcience  of  architedure.  At  that  period, 
indeed,  Mr  Aflimolc,  the  famous  antiquary  (fee  Asm- 
mole,  Encycl. ),  was  admitted  into  a  lodge  at  Warring¬ 
ton,  together  with  his  father-in-law  Colonel  Mainwar- 
ing  ;  and  thefe  are  the  firft  diflind  and  unequivocal  in- 
flances  that  we  have  in  Britain  of  men  unconne&cd 
with  the  operative  mafons  being  received  into  their  my- 
fterious  fraternity.  The  fecrecy,  however,  of  the  lodges, 
made  them  fit  places  for  the  meetings  of  the  royalills; 
and  accordingly  many  royalills  became  free  mafons. 
i<  Nay,  the  ritual  of  the  mailer’s  degree  leems  to  have 
been  formed,  or  perhaps  twilled  from  its  original  in  di¬ 
lution,  fo  as  to  give  an  opportunity  of  founding  the 
political  principles  of  the  candidate,  and  of  the  whole 
brethren  prefent.  For  it  bears  fo  e?.fy  an  adaptation  to 
the  death  of  the  king,  to  the  overturning  of  the  vene- 
rable  conftitution  of  the  Englilh  government  of  thiee 
orders  by  a  mean  democracy,  and  its  re-eftabhthment  by 
the  efforts  of  the  loyalifts,  that  thi*  would  ftart  into 
every  perfon’s  mind  during  the  ceiemonial,  and  could 
hardly  fail  to  fhew,  by  the  countenances  and  behaviour 
of  the  brethren,  how  they  were  affe&ed.” 

This  fuppofition  receives  much  countenance  from  the 
well  known  fad,  that  “  Chailes  II.  was  made  a  mafon, 
and  frequented  the  lodges.  It  is  not  unlikely,  that  be- 
fides  the  amufement  of  a  vacant  hour,,  which  was  al¬ 
ways  agreeable  to  him,  he  had  pleafure  in  meeting  with 
his  loyal  friends,  and  in  the  occupations  of  the  lodge, 
which  recalled  to  his  mind  their  attachment  and  fervices. 

His  brother  and  fucceffor  James  II.  was  of  a  more  fern 
011s  and  manly  caft  of  mind,  and  had  little  pleafure  in 
the  frivolous  ceremonies  of  mafonry.  He  did  not  fre¬ 
quent  the  lodges.  •  But,  by  this  time,  they  were  the 
refort  of  many  perfons  who  were  not  of  the  profeffion, 
or  members  of  the  trading  corporation.  Ibis  circum- 

ftance, 


MAS  [  i 

:afoRry.  (lance,  m  all  probability,  produced  tbe  denominations 
r'p~'  of  free  and  accepted  mafons.  A  perfon  who  has  the  pri¬ 
vilege  of  working  at  any  incorporated  trade,  is  faid  to 
be  a  freeman  of  that  trade.  Others  were  accepted  as 
brethren,  and  admitted  to  a  kind  of  honorary  freedom  ; 
as  is  the  cafe  in  many  other  trades  and  incorporations, 
without  having  (as.  far  as  we  can  learn  for  certain)  a 
legal  title  to  earn  a  livelihood  by  the  exercife  of  it.” 

It  was  not  till  fome  years  after  this  period  that  the 
’lodges  made  open  profeflion  of  the  cultivation  of  gene¬ 
ral  benevolence,  and  that  the  grand  aim  of  the  fraternity 
was  to  enforce  the  exercife  of  all  the  focial  virtues. 
The  eftablifhment  of  a  fund  for  the  relief  of  unfortu¬ 
nate  brethren  did  not  take  place  till  the  very  end  of  the 
lalt  century  ;  and  we  may  prefume,  that  it  was  brought 
about  by  the  warm  recommendations  of  fome  benevolent 
members,  who  would  naturally  enforce  it  by  add  relies  to 
their  aflembled  brethren.  Hence  the  probable  origin  of 
thofe  philanthropic  difeourfes,  which  are  occafionally 
delivered  in  the  lodges  by  one  of  the  brethren  as  an 
official  talk. 

The  boafied  philanthropy  of  mafons  ferves,  however, 
another  purpofe.  TL  he  inquilitive  are  always  prying 
and  tcazing,  eager  to  difcovtrthe  fecretsof  their  neigh¬ 
bours  ;  and  hence  the  brethren  are  induced  to  fay,  that 
univerfal  beneficence  is  the  great  aim  of  the  order,  for 
it  is  the  only  point  on  which  they  are  at  liberty  to 
fpeak.  1  hey  forget,  that  univerfal  beneficence  and 
philanthropy  are  inconfiftent  with  the  exclulive  and  mo¬ 
nopolizing  fpirit  of  an  afibeiation,  which  not  only  con¬ 
fines  its  benevolence  to  its  own  members  (like  any  other 
charitable  affociation),  but  hoards  up  in  its  bofom  in- 
eftimable  fecrets,  whofe  natural  tendency,  they  fay,  is 
to  form  the  heart  to  this  generous  and  kind  conduft, 
and  infpire  us  with  love  to  all  mankind.  The  profane 
world  cannot  fee  the  beneficence  of  concealing  from  pu¬ 
blic  view  a  principle  or  a  motive  which  fo  powerfully  in¬ 
duces  a  mafon  to  be  good  and  kind.  The  brother  fays, 
that  publicity  would  rob  it  of  its  force  ;  and  we  mull 
take  him  at  his  word  :  and  our  curiofity  is  fo  much  the 
more  excited,  to  learn  what  are  the  fecrets  which  have 
fo  fingular  a  quality,  for  they  mull  be  totally  unlike 
the  principles  of  fcience,  which  produce  their  effeds 
only  when  made  public. 

From  this  account  of  mafonry,  it  would  appear  to 
have  been  at  firfl  a  loyal  afiociation,  and  as  fucli  it  was 
carried  over  from  England  to  the  continent  ;  for  all  the 
mafons  abroad  profefs  to' have  received  their  myfteries 
from  Great  Britain.  It  was  firfl  tranfported  into  France 
by  the  zealous  adherents  of  King  James,  who,  together 
with  their  unfortunate  mafler,  took  refuge  in  that  coun¬ 
try  ;  and  it  was  cultivated  by  the  French  in  a  manner 
flirted  to  the  tafte  and  habits  of  that  highly  polifhed 
and  frivolous  people.  To  the  three  fimple  Britifh  de¬ 
grees  of  apprentice ,  fellow-crafty  and  mafler ,  they  gradu¬ 
ally  added  degrees  innumerable,  all  decorated  with  liars 
and  ribbons  ;  and  into  their  lodges  they  introduced  the 
impieties  and  feditious  dodrines  of  Voltaire  and  the 
other  philofoph ills.  Indeed,  if  the  account  which  the 
Abbe  Barruel  gives  of  mafonry  be  juft,  it  mufl  be  ad¬ 
mitted,  that  even  the  fecretsof  the  moll  ancient  lodges, 
though  in  one  fenfe  harmlefs  and  juft,  are  fo  expreffed, 
that  they  may  be  eafily  twifled  to  very  dangerous  pur- 
pofes.  This  author  was  advanced  by  a  few  friends  to 
the  degree  of  mafler,  without  being  obliged  to  take  the 
Suppl.  Vol.  II.  Parti. 
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oath  of  fecrecy ;  and  being  furnifbed  with  the  figns,  he  Mafonry. 
got  admiiTion  into  a  lodge,  where  he  heard  the  fecret 
regularly  communicated,  with  all  the  ordinary  forms, 
to  an  apprentice.  <£  It  would  be  ufelefs,  fays  he,  to  de- 
fcribe  the  ceremonials  and  trials  on  fuch  occafions  ;  for 
in  the  firfl  degrees,  they  are  nothing  more  than  the  play 
of  children.  The  grand  objed  was  the  communication  of 
the  famous  fccret,  when  the  candidate  was  ordered  to 
approach  nearer  to  the  venerable.  At  that  moment, 
the  brethren,  who  had  been  armed  with  fwords  for  the 
occafion,  drawing  lip  in  two  lines,  held  their  fwords 
elevated,  leaning  the  points  towards  each  other,  and 
formed  what  in  mafonry  is  called  the  arch  of  Jleel.  The 
candidate  palled  under  this  arch  to  a  fort  of  altar  eleva¬ 
ted  on  two  Heps,  at  the  fnrtheft  end  of  the  lodge.  The 
mailer,  fcated  in  an  arm  chair,  or  a  fort  of  throne,  be¬ 
hind  this  altar,  pronounced  a  long  difeourfe  on  the  invi¬ 
olability  of  the  fccret  which  was  to  be  imparted,  and  on 
the  danger  of  breaking  the  oath  which  the  candidate 
was  going  to  take,  lie  pointed  to  the  naked  fwords, 
which  were  always  ready  to  pierce  the  breaft  of  the 
traitor  ;  and  declared  to  him  that  it  was  impoffible  to 
efcape  their  vengeance.  The  candidate  then  fwore, 

“  that,  rather  than  betray  the  fccret,  he  confented  to 
have  his  head  cut  off,  his  heart  and  entrails  toin  out, 
and  his  allies  caft  before  the  winds. 99  Having  taken 
the  oath,  the  mafler  faid  the  following  words  to  him  : 

“  My  dear  brother,  the  fecret  of  mafonry  confifts  in 
thefc  words,  equality  and  liberty;  all  men  are  equal 
and  free  ;  all  men  are  brethren .”  The  inafter  did  not 
utter  auother  fy liable,  and  every  body  embraced  the  new 
brother  equal  and  free .  The  lodge  broke  up,  and  we 
gayly  adjourned  to  a  mafomc  repait.” 

In  the  Britifh  lodges,  the  author  admits,  that  no 
other  interpretation  is  given  to  this  famous  fecret,  than 
that,  as  all  men  are  children  of  one  common  parent, 
and  creatures  of  the  fame  God,  they  are  in  duty  bound 
to  love  and  help  each  other  as  brethren  ;  but  lie  con¬ 
tends,  that  in  France  it  was  differently  interpreted; 
and  he  fupporta  his  opinion  by  the  following  arguments: 

.  On  the  12th  of  Augull  1792,  Louis  XVI.  was  car¬ 
ried  a  piifoner  to  the  tower  of  the  temple ,  fo  called  be- 
caufe  it  formerly  belonged  to  the  knights  templars. 

On  that  day,  the  rebel  aflerribly  decreed,  that  to  the 
date  of  liberty  the  date.  of  equality  fhould  be  added  in 
future  in  all  public  ads  ;  and  the  decree  itfelf  was  da¬ 
ted  the  fourth  year  of  liberty ,  the  fir  It  year  and  firft  day 
of  equality.  it  was  on  that  day,  for  the  firfl  time,  that 
the  fecret  of  free-mafonry  was  made  public  ;  that  fe¬ 
cret  fo  dear  to  them,  and  which  they  preferved  with  all 
the  folermiity  of  the  moll  inviolable  oath.  At  the  read¬ 
ing  of  this  famous  decree,  they  exclaimed,  “  We  have 
at  length  fucceeded,  and  France  is  no  other  than  an  im- 
menfe  lodge.  The  whole  French  people  arc  free  ma¬ 
fons,  and  the  whole  umverfe  will  foon  follow  their  ex¬ 
ample.” 

“  I  witnefTed  (fays  our  author)  this  enthuliafm  ;  I 
heard  the  converfations  to  which  it  gave  rife  ;  I  law 
mafons,  till  then  the  moft  leferved,  who  freely  and  open¬ 
ly  declared,  *  Yes,  at  length  the  grand  objed  of  free- 
mafonry  is  accomplifiied,  equality  and  liberty  ;  all 
men  are  equal  and  brothers  ;  all  men  are  free.  That  was 
the  whole  fubftance  of  our  dodrine,  the  objed  of  our 
wilhes,  the  whole  of  our  grand  fecret  !n 

This  is  a  very  ferious  charge  againft  the  original  fe- 
Z  cret 
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Mafonry.  cret  of  mafonry,  as  it  was  underftood  in  France  ;  and 
'  though  the  author  does  not  bring  it  dire&ly  againft  the 
fame  fecret  as  underftood  in  Britain,  he  yet  feems  to 
fay,  that  in  all  lodges,  the  following  queftion  is  put  to 
the  candidate  before  he  is  entrufted  with  any  fecret 
“  Brother,  are  you  difpofed  to  execute  all  the  orders  of 
the  grand  mafter,  though  you  were  to  reee.ve  contrary 
orders  from  a  king,  an  emperor,  or  any  other  fovereign 
whatever  ?”  And  as  the  brother  is  obliged  to  promiie 
this  unlimited  obedienee,  it  is  eafy  to  conceive  how  much 
a  traiterous  confpiracy  may  be  promoted  by  means  ot 
mafon  lodges.  The  allegorical  ftory  whieh  is  told  at  the 
conferring  of  the  degree  of  mafter,  is  eaoable  of  various 
and  even  contrary  interpretations  ;  for  though  in  this 
country  it  was  originally  rendered  fubfervient  to  the 
purpofes  of  the  roynlifts,  in  the  oecuh  lodges  on  the 
continent  it  has  been  made  the  vehiele  of  treason  and 

When  the  degree  of  mafter-mafon  is  to  be  conferred, 
the  lodge  is  hung  round  with  blaek.  In  the  middle  is 
a  coffin  eovered  with  a  pall,  the  brethren  handing  round 
it  in  attitudes  denoting  forrow  and  revenge.  When  the 
new  adept  is  admitted,  the  mafter  relates  to  him  the 
following  hiftory  or  fable  :  , 

“  Adoniram  prefided  over  the  payment  of  the  work¬ 
men  who  were  building  the  temple  by  Solomon’s  or¬ 
ders.  They  were  three  thoufand  workmen.  1  hat  each 
one  might  receive  his  due,  Adoniram  divided  them  into 
three  claffes,  apprentices,  fellow- crafts,  and  matters. 
He  entrufted  each  clafs  with  a  word,  figns,  and  a  gripe, 
by  whieh  they  might  be  recognifed.  Eaeh  elafs  was 
to  preferve  the  greateft  fecreey  as  to  thefe  figns  and 
words.  Three  of  the  fellow-crafts,  wilhmg  to  know 
the  word,  and  by  that  means  obtain  the  falary,  of 
mafter,  bid  themfelves  in  the  temple,  and  eaeh  polled 
liimfelf  at  a  different  gate.  At  the  ufual  time  when 
Adoniram  came  to  (hut  the  gates  of  the  temple,  the 
f  rit  of  the  three  met  him.  and  demanded  the  word  of 
the  majlers ;  Adoniram  retefed  to  give  it,  and  received 
a  violent  blow  with  a  ftiek  on  h:s  head.  He  flies  to 
another  gate,  is  met,  challenged,  and  treated  in  a  fimilar 
manner  by  the  fecor.d  :  flying  to  the  third  door,  he  is 
killed  bv  the  fellow-craft  potted  theie,  on  his  refilling 
to  betray  the  word.  His  affaffins  buried  him  under  a  heap 
of  rubbiffi,  and  marked  the  fpot  with  a  braneh  of  acacia. 

“  Adoniram’s  abfenee  gave  great  nneafmefs  to  Solo¬ 
mon  and  the  matters.  He  is  fought  for  every  where  :  at 
length  one  of  the  matters  difeovers  the  eorpfe,  and,  ta- 
king  it  by  the  finger,  the  finger  parted  from  the  hand ; 
he  Took  it  by  the  wrift,  and  it  parted  from  the  arm  ; 
when  the  matter,  in  aftonifhment,  eried  out,  Mac  Benue  ; 
whieh  the  craft  interprets  by  “  the  fcjh  part,  from  the 

“  Left:  Adoniram  fhould  have  revealed  the  word,  the 
rnafters  convened  and  agreed  to  change  it,  and  to  lub- 
llitute  the  words  Mac  Benac ;  facred  words,  that  free- 
rnafons  dare  not  pronounee  out  of  the  lodges,  and  there 
eaeh  only  pronounces  one  fyllable,  leaving  his  neighbour 
to  pronounee  the  other.” 

The  hiftory  finifhed,  the  adept  is  informed,  that  the 
object  of  the  degree  he  has  juft  received  is  to  recover 
the  word  loft  by  the  death  of  Adoniram,  and  to  re¬ 
venge  this  martyr  of  the  rriafonic  fecreey.  The  gener- 
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all ty  of  mafons,  looking  upon  this  hiftory  as  no  more  Mafonry, 
than  a  fable,  and  the  ceremonies  as  puerile,  give  them-  '—y—J 
felves  very  little  trouble  to  fearch  farther  into  thefe 
my  fieri es. 

Thefe  fports,  however,  aftfume  a  more  ferrous  afped 
when  we  arrive  at  the  degree  of  eled  (Bln).  This  de¬ 
gree  is  fubdivided  into  two  parts  ;  the  firft  has  the  re- 
venging  of  Adoniram  for  its  objed,  the  other  to  recover 
the  word,  or  rather  the  facred  dodrine  which  it  ex- 
preffed,  and  whieh  has  been  loft. 

In  this  degree  of  eled,  all  the  brethren  appear  dreffed 
in  blaek,  wearing  a  breaft-piece  on  the  left  fide,  on 
which  i3  embroidered  a  death's  head,  a  bone,  and  a 
poignard,  encircled  by  the  motto  of  Conquer  or  die.  The 
lame  motto  is  embroidered  on  a  ribband  which  they 
wear  in  faltier.  Every  thing  breathes  death  and  re¬ 
venge.  The  candidate  is  ltd  into  the  lodge  blindfolded, 
with  bloody  gloves  on  his  hands.  An  adept  with  a 
poignard  in  his  hand  thieatens  to  run  him  through  the 
heart  for  the  erime  with  whieh  he  is  accufed.  After  va¬ 
rious  frights,  he  obtains  his  life,  on  condition  that  he  will 
revenge  the  father  of  mafonry  in  the  death  of  his  affaffm. 

He  is  Ihewn  to  a  dark  eavern.  He  is  to  penetrate  into 
it  ;  and  they  call  to  him,  Strike  all  that  fhall  oppofe 
you  ;  enter/defend  yourfelf,  and  avenge  our  mafter  ;  at 
that  priee  you  fhall  receive  the  degree  of  eled.  A 
poignard  in  his  right  hand,  a  lamp  in  his  left,  he  pro¬ 
ceeds  ;  a  phantom  oppofes  his  paffage  ;  he  hears  the 
fame  voice  repeat,  Strike,  avenge  Hiram,  there  is  his 
aflaftin.  He  (bikes,  and  the  blood  flows.— Strike  off 
his  head,  the  voiee  repeats  ;  and  the  head  of  the  eorpfe 
is  lying  at  his  feet.  He  feizes  it  by  the  hah  (a),  and 
triumphantly  carries  it  baek  as  a  proof  of  his  vidory  ^ 
fhovvs  it  to  eaeh  of  the  brethren,  and  is  judged  worthy 
of  the  new  degree. 

Our  author  fays,  that  he  has  queftioned  divers  ma¬ 
fons  whether  this  apprenticeihip  to  ferocity  and  murder 
had  never  given  them  the  idea,  that  the  head  to  be  cut 
off  was  that  of  kings  ;  but  they  all  affirmed  that  fuch 
an  idea  had  never  occurred  to  them  till  the  French  re¬ 
volution  had  convinced  them  of  the  fad.  At  this  in¬ 
deed  we  are  not  furprifed.  The  aflaftin  of  Hiram  is 
no  where  faid  to  have  been  a  king ;  and  why  fhould  the 
young  eled  have  fuppofed,  that  when  ftabbing  that  af- 
faftin,  he  was  training  to  be  a  regicide  ?  The  eere- 
mony,  however,  is  certainly  ferocious  in  the  higheft  de¬ 
gree,  and  obvioufly  ealeulated  to  reconcile  the  mafon3 
of  the  occult  lodges  to  the  pradiee  of  affaftination  at  the 
eommand  of  their  luperiors;  and  when  it  is  remembered, 
that  they  are  bound  to  pay  obedience  to  thofc-  unfeen  fu- 
periois  even  againft  their  lawful  fovereigns,  the  atrocities 
of  the  revolution  would  naturally  make  them  interpret 
this  (hocking  ceremony  as  it  is  interpreted  by  the  Abbe* 

It  was  the  fame  with  refped  to  the  religious  part  of 
this  degree,  where  the  adept  is  at  or.ce  pontiff  and  fa- 
crificer  with  the  reft  of  the  brethien.  Vefted  in  the 
ornaments  of  the  priefthood,  they  offer  bread  and  wine, 
aeeordirg  to  the  order  of  Melchifedec.  The  iecret  ob¬ 
jed  of  this  ceremony  is  to  re-eftablifh  religious  equa¬ 
lity,  and  to  exhibit  all  men  equally  priefts  and  pontiffs, 
to  reeal  the  brethren  to  natural  religion,  and  to  per- 
fuade  them  that  the  religion  of  Mofes  and  of  Chrilt  had 
violated  religious  equality  and  liberty  by  the  diitindion 

of 


(a)  The  reader  may  eafily  conceive  that  this  eorpfe  is  no  more  than  a  mannikin  containing  bladders  full  of  blood. 
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afrnry  of  priefts  and  laity.  It  was  the  revolution  again  which 
opened  the  eyes  of  many  of  the  adepts,  who  then  owned 
that  they  had  been  dupes  to  this  impiety,  as  they  had 
been  to  the  regicide  eflay  in  the  former  part. 

Our  author  treats  the  fraternity  of  the  occult  lodges 
through  the  higher  degrees  of  Scotch  mafonry,  thofe 
of  the  Rohcrucians,  and  that  of  the  knights  Kadofch  ; 
and  fums  up  his  account  in  the  following  terms : 

.  “  In  the  two  firft  degrees,  that  is  to  fay,  in  thofe  of 
apprentice  and  fellow-craft ,  the  fed  begins  by  throwing 
out  its  equality  and  liberty.  After  that,  it  occupies 
the  attention  of  its  novices  with  puerile  games  of  frater¬ 
nity  or  mafonic  repafts ;  but  it  already  trains  its  adepts 
to  the  profoundefl  fecrecy  by  the  moft  frightful  oaths. 

“  In  that  of  mafler,  it  relates  the  allegorical  hiftory 
of  Adoniram,  who  is  to  be  avenged  ;  and  of  the  word, 
which  is  to  be  recovered. 

“In  the  degree  of  elefl,  it  trains  the  adepts  to  ven¬ 
geance,  without  pointing  out  the  perfon  on  whom  it  is 
to  fall.  It  carries  them  back  to  the  time  of  the  pa¬ 
triarchs,  when,  according  to  them,  men  knew  no  reli¬ 
gion  but  that  of  nature,  and  when  every  body  was  e- 
qually  prieft  and  pontiff.  But  it  had  not  as  yet  declared 
that  all  religion  revealed  fince  the  time  of  the  patriarchs 
was  to  be  thrown  afide. 

“  This  laft  myftery  is  only  developed  in  the  Scotch 
degrees.  There  the  brethren  are  declared  free  :  The 
word  fo  long  fought  for  is,  Deifm;  it  is  the  worfhip  of 
Jehovah,  fuch  as  was  known  to  the  philosophers  of  na¬ 
ture.  The  true  mafon  becomes  the  pontiff  of  Jeho¬ 
vah  ;  and  fuch  is  the  grand  myftery  by  which  he  is  ex¬ 
tricated  from  that  darknefs  in  which  the  prophane  are 
involved. 

“  Iu  the  degree  Rofa  Cruris,  he  who  wrefled  the 
word ,  who  deflroyed  the  worfhip  of  Jehovah,  is  Chriit 
himfelf,  the  author  of  Chriflianity  ;  and  it  is  on  the  Gof- 
pel  2nd  on  the  Son  of  Man  that  the  adept  is  to  avenge 
the  brethren,  the  pontiffs  of  Jehovah. 

“  At  length,  on  his  reception  as  Kadofch,  he  learns 
that  the  afiaflin  of  Adoniram  is  the  king,  who  is  to  be 
killed  to  avenge  the  grand  maflerMolay,  and  the  order 
of  the  mafons  fucceffors  of  the  knights  templars.  The 
religion  which  is  to  be  deflroyed  to  recover  the  word, 
or  the  true  dodrine,  is  the  religion  of  Chrift,  founded 
on  revelation.  This  word  in  its  full  extent  is  equality 
and  liberty ,  to  be  eflablifhed  by  the  total  overthrow  of 
the  altar  and  the  throne. 

“  Such  are  the  incipient  degrees,  the  procefs,  and 
the  whole  fyflem  of  mafonry  ;  it  is  thus  that  the  fed, 
by  its  gradual  explanation  of  its  twofold  principle  of 
e  qua  lily  and  liberty,  of  its  allegory  of  the  founder  of 
mafonry  to  be  avenged,  of  the  word  to  be  recovered, 
leading  the  adepts  from  fecret  to  fecret,  at  length  ini¬ 
tiates  them  into  the  whole  Jacobinical  code  of  revolu¬ 
tion, *’ 

If  this  account  of  mafonry  be  not  greatly  exagger¬ 
ated,  what  are  we  to  think  of  thofe  men  among  our- 
felves,  who,  fince  rhe  publication  of  the  Abbe  Barrnel’s 
book  and  Dr  Robifon’s,  have  displayed  a  zeal  for  the 
propagation  of  their  rnyftenes,  by  which  they  Teemed 
not  to  be  formerly  actuated,  and  to  which  the  impoit- 
ar.ee  of  the  bufinefs  that,  by  their  own  account,  is 
tradaded  in  the  ledges,  cannot  be  thought  to  bear  an 
adequate  proportion  ?  It  is  not  enough  to  fay  that  Bri- 
tifh  mafonry  is  harmlefs,  and  that  the  equality  and  li¬ 
berty  taught  in  our  lodges  are  the  equality  and  liberty 
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taught  in  the  bible.  Without  diredly  queftioning  this 
afkrtion,  we  only  beg  leave  to  put  our  countrymen  in 
remembrance,  that  biench  and  German  mafonry,  as  it 
was  derived  from  Britain,  mud  have  been  originally  as 
harmlefs  as  our  own  ;  and  to  call  their  attention  to  the 
monftrous  fuperftrudures  of  impiety  and  rebellion  which 
in  thefe  countries  have  been  raifed  upon  our  foundation. 
Have  there  been  no  fymptoms  of  fedition  and  irreligion 
amorg  us,  fince  the  commencement  of  the  French  re¬ 
volution,  that  we  fhould  be  fo  confident  that  the  equa¬ 
lity  and  liberty  of  our  lodges  will  never  degenerate  into 
the  equality  and  liberty  of  the  French  Jacobins  ?  This 
cannot  be  laid  ;  for  it  lias  been  proved,  that  there  are 
ieveral  occult  lodges  in  Britain;  and  what  fecurity  have 
we,  or  what  fecurity  can  we  receive,  that  their  number 
will  not  increafe  ?  The  legiflature  indeed  has  lately  laid 
fomc  falutary  reftraints  on  the  meetings  of  mafons  ;  but 
fuch  is  the  nature  of  thefe  meetings,  that  nothingcan  ef- 
fedually  fecure  us  againft  the  introdudion  of  the  higher 
myfteries,  but  the  voluntary  fhutting  up  for  a  time  of 
all  lodges.  This  has  been  done  by  the  honell  mafons 
in  Germany ;  and  why  may  it  not  be  done  by  the  ma¬ 
fons  in  Britain  ?  The  fund  for  the  relief  of  poor  breth¬ 
ren  may  furely  be  managed  without  fecrecy  ;  the  figns 
and  gripe  may  be  communicated  without  the  word,  or 
exading  a  promife  of  implicit  obedience  ;  and  the  relin- 
quifhing  of  the  joys  of  a  focial  hour  would  be  no  great 
facrifice  to  the  peace  of  a  country. 

But  is  Britifh  mafonry  really  fo  harmlefs  as  the 
younger  mafons  wifli  us  to  believe  ?  The  writer  of  thefe 
refledion3  was  never  initiated  in  its  myfteries,  and 
therefore  cannot,  from  his  own  knowledge,  fay  what  is 
their  tendency  ;  but  he  has  no  hefitation  to  affirm,  be- 
caufe  he  believes  himfelf  able  to  demonllrate,  that  it  is 
grofsly  immoral  to  promife  implicit  obedience  to  un¬ 
known  fuperiors,  or  to  fvvear  that  one  will  keep  invio¬ 
late  a  fecret,  to  the  nature  of  which  he  is  an  abfolute 
ftranger.  He  hopes,  indeed,  and  is  inclined  to  believe, 
that,  in  the  decent  lodges  of  Britain,  the  candidate  is 
allured,  before  he  is  required  to  take  the  oath,  that  the 
fecret  to  be  communicated,  and  the  obedience  which  he 
is  to  pay,  militate  in  no  refped  againtl  the  civil  govern¬ 
ment  or  the  religion  of  his  country  ;  but  Hill  if  the  fe¬ 
cret  contain  information  of  value,  it  is,  in  his  opinion, 
finful  to  keep  it  a  iecrct ;  and  he  cannot  conceive  upon 
what  principle  a  native  of  Britain  can  promife  unlimit¬ 
ed  obedience  to  any  human  being.  The  myfteries  of 
mafonry  mull  relate  to  fomething  which  is  either  im¬ 
portant  and  laudable  ;  frivolous,  though  innocent ;  or 
dangerous  and  immoral.  To  confine  to  a  fed  any  in¬ 
formation  which  is  laudable  and  important,  is  furely 
not  to  adl  the  part  of  genuine  philanthropes  ;  to  ad- 
minifter  the  moll  tremendous  oaths  in  the  midft  of  fri¬ 
volous  amufements,  is  to  violate  one  of  the  moft  facred 
precepts  of  our  holy  religion  ;  and,  as  no  man  will  pre¬ 
tend  to  vindicate  dangerous  and  immoral  myfteries,  ma¬ 
fonry  appears,  in  every  point  in  which  it  can  be  placed, 
an  affociation  which  no  good  Chriftiau  will  think  him¬ 
felf  at  liberty  to  encourage. 

MASUA1 1  (Sec  Massuah,  EncycL)  is  in  latitude 
15°  35'  5"  north,  and  in  longitude  yy  36'  30"  eail  of 
Greenwich.  On  the  22dof  September  1769  Mr  Bruce 
found  the  variation  of  the  needle  at  Mafuah  to  be  12° 
48'  weft. 

MATMAI,  or  Matsiimai,  is  the  largeft  of  the  Ku¬ 
rile  inlands  ;  and  if  it  be  not  independent,  is  trioutary 
Z  2  to 
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II 

Matmai* 
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Mayrtfga,  to  Japan.  The  capital  town  of  the  fame  pame,  Mat 
May°w- ,  mai,  is  fituated  on  the  fea-Thore,  on  the  fouth-weft  fide. 

It  was  built  and  is  inhabited  by  the  Japanefe.  It  is  a 
fortified  place,  furnifhed  with  artillery,  and  defended  by 
a  numerous  garrifon.  The  ifland  of  Matmai  is  the  place 
of  exile  for  perfons  of  diltin&ion  at  Japan  :  it  is  fepa- 
rated  from  that  empire  by  only  a  narrow  channel,  but 
which  is  confidered  as  dangerous,  becaufe  the  capes, 
which  proje&  on  both  fides,  render  the  navigation  dif¬ 
ficult  The  people  are  faid  to  be  fenfible  to  friend- 
fhip  hofpitablc,  generous,  and  humane. 

MAYORGA  (Martin  de).  See  Don  Martin ,  Sc c. 
in  this  Suppl. 

MAYOW  (John),  wliofe  difeoveries  in  chemiflry 
have  aftonifhed  the  fcientific  part  of  the  public,  defend¬ 
ed,  lays  Wood,  from  a  genteel  family  living  at  Bree  in 
the  county  of  Cornwall  His  father  was  probably  a 
younger  fon,  bred  to  bufinefs ;  for  our  author  was  born 
in  Fleet- ft reet,  London,  in  the  parifh  of  St  Dunftan’s  in 
the  Weft.  At  what  fchool  he  received  the  rudiments  of 
his  education,  a  circumftance  which  the  biographers  of 
men  eminent  in  the  republic  of  letters  fhould  never  omit, 
we  have  not  been  able  to  learn;  but  on  the  27th  of 
September  1661,  when  he  had  juft  completed  his  16th 
year,  he  was  admitted  a  fchohr  of  Wadliam  college,  Ox¬ 
ford.  Some  time  afterwards,  on  the  recommendation* 
of  Henry  Coventry,  Efq;  one  of  the  fecretaries  of  ftate, 
he  was  chofen  probationer  fellow  of  All-fouls  college. 
As  Wood  informs  11s  that  he  had  here  a  Legifds  place , 
an  expreflion  by  which  we  underftand  a  law  fellowihip, 
it  is  not  wonderful  that  he  took  his  degrees  in  the  civil 
Jaw,  though  phyfic  and  the  pliyfical  fciences  were  the 
favourite  obje&s  of  his  ftudy.  He  was  indeed  an  emi¬ 
nent  phyfician,  pra&ifing  both  in  London  and  in  Bath, 
but  in  the  latter  city  chiefly  in  the  fummer  months,  till 
the  year  1679,  w^en  he  died,  fome  time  during  the 
month  of  September,  in  the  houfe  of  an  apothecary  in 
York-ftreet,  Covent  Garden,  and  was  buried  in  the 
church  of  that  parifh  He  had  been  married*  fays  Wood, 
a  little  before  his  death,  not  altogether  to  bis  content ; 
and  indeed  he  muft  have  been  very  difeontented,  if  he 
chofe  to  die  in  the  houfe  of  a  friend  rattier  than  in  his 
own.  He  pnbtifhed,  “  Tra&atus  quinque  medico  phy- 
Jici,  1.  De  fain  it  ro  ;  2.  De  refprratione  *r  3.  De  refpira*- 
tione  foetus  in  utero  et  ovo  ;  4.  De  motu  mufculari  et 
fpiritibus  animatibus  ;  5.  De  Rachitide.”  Thefe  were 
publifhed  together  in  8vo  at  Oxford,  in  1674;  but 
there  is  an  edition  of  two  of  them,  “  De  refpiratione,” 
and  “  De  Rachitide,,,  publifhed  together  at  Leyden  in 
J  67 1  - 

The  fame  of  this  author  has  been  lately  revived  and. 
extended  by  Dr  Beddoes,  who  publifhed,  in  J790, 
“  Chemical  Experiments  and  Opinions,  extra&ed  from 
a  work  publifhed  in  the  laft  century,”  8vo;  in  which  he 
gives  to  Mayow  the  higheft  credit  as  a  chemift,  and 
aferibes  to  him  fome  of  the  greateft  modern  difeoveries 
refpe&ing  air,  giving  many  extra&s  from  the  three  firft 
of  I113  treatifes.  His  chief  difeovery  was,  that  oxygen 
gas,  to  which  he  gave  the  name  of fre  air ,  exifts  in  the 
nitrous  acid,  and  in  the  atmofphere  ;  which  he  proved 
by  fuch  decifive  experiments,  as  to  render  it  impofiible 
to  explain  how  Boyle  and  Hales  could  avoid  availing 
themfelves,  in  their  refearches  into  air,  of  fo  capital  a 
difeovery.  Mayow  alfo  relates  his  manner  of  paffing 
aeriform  fluids  under  water,  from  veffel  to  veffel,  which 


is  generally  believed  to  be  a  new  art.  He  did  not  col-  Mean, 
left  dephlogifticated  air  in  vefTels,  and  transfer  it  from  Meafure 
one  jar  to  another,  but  he  proved  its  exiftence  by  find- 
ing  fubftances  that  would  burn  in  vacuo,  and  in  wrater 
when  mixed  with  nitre  ;  and  after  animals  had  breath¬ 
ed  and  died  in  vefTels  filled  with  atmofpheric  air,  or  af¬ 
ter  fire  had  been  extingnifhed  in  them,  there  was  a  re- 
fiduum  which  was  the  part  of  the  air  unfit  for  refpira- 
tion,  and  for  fupporting  Hre  ;  and  he  further  fhewed, 
that  nitrous  acid  cannot  be  formed,  but  by  expofing  the 
fubftances  that  generate  it  to  the  atmofphere.  Mayow 
was  undoubtedly  no  common  man,  efpecially  ftnce,  if 
the  above  dates  are  right,  he  was  only  34  at  the  time 
of  his  death.  But  he  was  not  fo  unknown  as  Dr  Bed- 
does  fnppofed  ;  for  fince  the  repetition  of  the  fame  dif¬ 
eovery  by  Pricftley  and  Scheele,  reference  has  frequent¬ 
ly  been  made  by  chemifts  to  Mayow  as  the  original  in¬ 
ventor  ;  thus  allowing  to  him  a  fpecies  of  merit,  to 
which  he  has  perhaps  but  a  doubtful  claim,  and  which, 
if  that  claim  be  well  founded,  muft  certainly  be  fhared 
between  him  and  Dr  Hooke.  Bee  Hooke  in  thi3 
Supplement. 

MEAN,  in  general.  See  Encycl 

Arithmetical  Mean ,  is  half  the  fum  of  the  extremes. 

So  4  is  an  arithmetical  mean  between  2  and  6,  or  be¬ 
tween  3  and  5,  or  between  i  and  7  ;  alfo  an  arithmeti¬ 
cal  mean  between  a  and  b  is  or  i  a  +  \  b. 

2 

Geometrical  Mean ,  commonly  called  a  mean  propor¬ 
tional,  is  the  fquare  root  of  the  produCf  of  the  two  ex¬ 
tremes  ;  fo  that,  to  find  a  mean  proportional  between 
two  given  extremes,  multiply  thefe  together,  and  ex- 
tradl  the  fquare  root  of  the  product.  Thus,  a  mean  pro¬ 
portional  between  1  and  9,  is  V  i  X  9  —  9  =  3  :  a 

mean  between  2  and  44  is  V^2  X  4I  =:  9  =  3  alfo; 

the  mean  between  4  and  6isV/4X6  =  y/  24;  and  the 


mean  between  a  and  b  is  V a  b. 

Harmonical  Mean .  Sec  Harmonical  Proportion *. 
Encycl. 

Mean  and  Extreme  Proportion,  or  Extreme  and  Mean. 
Proportion ,  is  when  a  line  or  any  quantity  is  fo  divided 
that  the  lefs  part  is  to  the  greater,  as  the  greater  is  to 
the  whole. 

Mean  Anomaly  of  a  Planet,  is  an  angle  which  is  al¬ 
ways  proportional  to  the  time  ol  the  planet’s  motion 
from  the  aphelion  or  perihelion,  or  proportional  to  the 
area  deferibed  by  the  radius  ve&or ;  that  is,  as  the 
whole  periodic  time  in  one  revolution  of  the  planet,  is- 
to  the  time  paft  the  aphelion  or  perihelion,  fo  is  360° 
to  the  mean  anomaly.  See  Anamoly,  Encycl 

Mean  Conjundion  or  Oppofition,  is  when  the  meam 
place  of  the  fun  is  in  conjunction,  or  oppofition,  with 
the  mean  place  of  the  moon  in  the  ecliptic. 

Mean  Dijlance  of  a  Planet  from  the  Sun,  is  an  arith¬ 
metical  mean  between  the  planet’s  greateft  and  leaft  di- 
ftances. 

Mean  Motion ,  is  that  by  which  a  planet  is  fuppofed: 
to  move  equably  in  its  orbit ;  and  it  is  always  propor¬ 
tional  to  the  time. 

Mean  Time,  or  Equal  Time ,  is  that  which  is  mea- 
fured  by  an  equable  motion,  as  a  clock  ;  as  diftinguifh- 
ed  from  apparent  time,  arifing  from  the  unequal  motion 
of  the  earth  or  fun. 

Universal  or  Perpetual  MEASURE,  is  a  kind 

of 
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ft  hqnic^of  meafure  unalterable  by  time  or  place,  to  which  the 

u  meafures  of  different  ages  and  nations  might  be  re¬ 
duced,  and  by  which  they  may  be  compared  and  efli- 
mated.  Such  a  meafure  would  be  very  ufefulif  it  could 
be  attained  ;  fince,  being  ufed  at  all  times,  and  in  all 
places,  a  great  deal  of  confufion  and  error  would  be 
avoided. 

It  has  been  attempted,  at  different  times  and  in  diffe¬ 
rent  countries,  more  efpecially  hy  the  French,  who, 
fince  the  commencement  of  their  revolutionary  govern¬ 
ment,  have  laboured  hard  to  obtrude  their  innovations 
in  arts  and  fcience,  as  well  as  in  politics,  upon  all  na¬ 
tions.  Propofals,  however,  have  been  made  by  foberer 
men  for  a  Randard  both  of  weights  and  of  meafures  for 
all  nations  ;  and  fome  of  the  mol!  rational  of  thefe  fhall 
be  noticed  under  the  word  Weights  in  this  Supple • 
1  merit . 

MECHANICS. — Our  readers  will  recollect  that 
in  the  article  Physics,  Encycl.  we  propofed  to  diflin- 
guifh  by  the  term  Mechanical  Philofophy  that  part  of 
natural  fcience  which  treats  of  the  local  motions  of  bo¬ 
dies.  and  the  caufes  of  thofe  phenomena.  And,  although 
all  the  changes  which  we  obferve  in  material  nature  are 
accompanied,  by  local  motion,  and,  when  completely  ex¬ 
plained,  are  the  effeds  (perhaps  very  remote)  of  thofe 
powers  of  matter  which  we  call  moving  forces ,  and  of 
thofe  alone,  yet,  in  many  cafes,  this  local  motion  is  not 
obferved,  and  we  only  perceive  certain  ultimate  refults 
of  thofe  changes  of  place.  This  is  the  cafe  (for  ex¬ 
ample)  in  the  folution  of  a  grain  of  filver  in  a  phial  of 
aquafortis.  In  the  beginning  of  the  experiment,  the 
panicles  of  filver  are  contained  in  a  finail  fpace  at  the 
bottom  of  the  phial  ;  but  they  aie  finally  raifed  from 
the  bottom,  and  uniformly  difleminated  over  the  whole 
fluid.  If  we  fix  our  attention  Readily  on  one  particle, 
and  trace  it  in  its  whole  progrefs,  we  contemplate  no¬ 
thing  but  a  particle  of  matter  aded  on  by  moving  for¬ 
ces,  and  yielding  to  their  adion.  Could  we  Rate,  for 
every  filiation  of  the  particle,  the  diredton  and  intern 
Rty  of  the  moving  force  by  which  it  is  impelled,  we 
could  confirud  a  figure,  or  a  formula,  which  would  tell 
us  the  precife  direction  and  velocity  with  which  it 
changes  its  place,  and  we  could  delineate  its  path,  and 
tell  the  time  when  it  will  arrive  at  that  part  of  the  veffel 
where  it  finally  reRs  in  perfed  equilibrium.  Newton 
having  done  all  this  in  the  cafe  of  bodies  aded  on  by  the 
I  moving  force  called  gravity,  has  given  us  a  complete  fy- 
ftem  '  f  mechanical  afitonorny.  The  philofopher  who  fhall' 
be  as  fortunate  in  afeertaining  the  paths  and  motions  of 
the  particles  of  filver,  till  the  end  of  this  experiment, 
will  efiablifii  afyfiem  of  the  mechanical  folution  of  111- 
ver  in  aquafortis  •,  and  the  theorems  and  formulae  which 
charaderife  this  particular  moving  force,  or  this  modi¬ 
fication  of  force,  Rating  the  laws  of  variation  by  a 
change  of  diRance,  will  be  the  complete  theory  of  this 
chemical  fad.  It  is  this  modification  of  moving  force 
which  is  ufually  (but  moR  vaguely)  called  the  chemical 
affinity,  or  the  elective  attraction  of  filver  and  aqua¬ 
fortis. 

But,  alas!  we  are,  as  yet,  far  from  having  attained 
this  perfedion  of  chemical  knowledge.  All  that  we 
have  yet  difeovered  is,  that  the  putting  the  bit  of  filver 
mto  the  fpirit  of  fait  will  not  give  occafion  to  the  exer¬ 
tion  of  this  moving  force  ;  and  wc  exprefs  this  obferva- 
tion,  by  calling  that  unknown  force  (unknown,  becaufe 
1  i 
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we  are  ignorant  of  the  law  of  its  adion)  an  affinity ,  an  Mechanic** 
elective  attradion.  And  wc  have  obferved  many  fuch 
eledions,  and  have  been  able  to  clafs  them,  and  to  tell 
on  what  occafion3  they  will  or  will  not  be  exerted  ;  and 
this  ferap  of  the  complete  theory  becomes  a  moR  valu¬ 
able  acquilltion,  and  the  clafitfication  of  thofe  feraps  a 
moR  cuiious,  and  extenlive,  and  important  fcience.  The 
chemical  philofopher  has  alfo  the  pleafurc  of  feeing  gra¬ 
dual  appi caches  made  by  ingenious  men  to  the  com¬ 
plete  mechanical  explanation  of  thefe  unfeen  motions 
and  their  caufes,  of  which  he  has  arranged  the  ultimate 
refults. 

i  he  ordinary  chemiR,  however,  and  even  many  mod 
acute  and  penetrating  enquirer0,  do  not  think  of  all 
thefe  motions.  Familiarly  cottverfant  with  the  refults, 
they  conlider  them  as  principles,  ar.d  as  topics  to  rea- 
fon  from.  They  think  a  chemical  phenomenon  fufti- 
ciently  explained,  when  they  have  pointed  out  the  affi¬ 
nity  under  which  it  is  arranged.  Thus  they  aferibe  the 
propagation  of  heat  to  the  ex  pan  five  nature  of  fire,  and 
imagine  that  they  conceive  clearly  how  the  tffed  ia 
produced.  But  if  a  mathematical  philofopher  fiiould 
fay,  “  What  is  this  which  you  call  an  expa-nfive  fluid  ? 

Explain  to  me  diRindly,  in  what  manner  this  property 
which  you  call  expanfivenefs  operates  in  producing  the 
propagation  of  heat.” — We  imagine  that  the  chemiR 
would  find  himfelf  put  to  a  Rand.  He  will  then,  peihaps 
for  the  firR  time,  try  to  form  a  difiind  conception  of 
an  expanfive  fluid,  and  its  manner  of  operation.  He  will 
naturally  think  of  air,  and  will  refled  on  the  manner  in 
which  air  adually  expands  or  occupies  more  room  ; 
and  he  will  thus  contemplate  local  morion  and  mechani¬ 
cal  preffiire.  He  will  find,  too  late,  that  this  gives  him 
no  affiiiance  ;  becaufe  the  phenomena  which  he  has 
been  accuRomed  to  explain  by  the  expanfivenefs  of  fluids 
have  no  refemblance  whatever  to  what  we  fee  rcfult 
from  the  adual  expanlion  of  air.  Experience  has  made 
him  acquainted  with  many  effeds  which  the  air  produ¬ 
ces  dining  its  expanfion  ;  but  they  are  of. a  totally  dif¬ 
ferent  kind  from  thofe  which  he  thought  that  he  had* 
fufficiently  explained  by  the  expanfivenefs  of  fire.  The 
only  refemblance  he  obferves  is,  that  the  air  and  the 
heat,  which  weie  formerly  perceived  only  in  a  fmalb 
fpace,  now  appear  in  a  much  larger  fpace.  The  ma¬ 
thematician  now  defires  him  to  tell  in  what  manner 
he  conceives  this  expanfivenefs,  or  this  adual  expanfion 
of  air  or  gas.  The  chemiR  is  then  obliged  to  confider 
the  air  or  gas  as  confiRing  of  atoms  or  particles,  w  hich 
muR  be  kept  in  their  prefent  fituation  by  an  external 
force,  the  moR  familiar  of  all  to  his  imagination,  name¬ 
ly,  preflure  ;  and  all  preffures  are  equally  fit.  PrefTurc 
is  a  moving  force,  and  can  only  be  oppofed  to  fuch  an¬ 
other  moving  force ;  therefore  expanfivenefs  fuppofes, 
that  the  particles  are  under  the  influence  of  fomething^ 
which  would  feparate  them  from  each  other,  if  it  were 
not  oppofed  by  fame  thing f  erf  eft  ly  of  the  fame  kind.  It 
cannot  be  oppofed  by  greennefs,  nor  by  loudnefs,  nor 
by  fear,  but  only  by  what  is  competent  to  the  produc¬ 
tion  of  motion  ;  and  it  may  be  oppofed  by  any  fuch 
natural  power  ;  therefore  by  gravity,  or  by  magnetifm, 
or  eledricity,  or  corpufeular  attradion,  or  by  an  elec¬ 
tive  attradion.  The  chemiR,  being  thus  led  to  the 
contemplation  of  the  phenomenon  in  its  moR  Ample 
Rate,  can  now  judge  with  fome  diRindnefs,  what  is  the 
nature  of  thofe  powers  with  which  expanfivenefs  can. 

he 
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Mcchsnke.be  brought  to  co-operate  or  combine  .  t  # 

— v —  will  he  be  able  to  fpeculate  on  the  means  for  explaining 
the  propagation  of  heat;  and  he  will  perceive,  that  the 
general  laws  of  motion,  and  of  tnc  action  of  moving 
forces  (doflrines  which  we  comprehended  under  the 
title  of  Dynamics,  SuppL),  unill  be  reforted  to  for  a 
complete  explanation  of  all  chemical  phenomena.  .  The 
fame  may  be  faid  of  the  phenomena  perceived  in  the 
growth  of  vegetables  and  animals  All  of  them  lead 
us  ultimately  to  the  contemplation  of  an  atom,  which 
is  charaderifed  by  being  fuiceptible  of  local  motion, 
and  requires  for  this  purpofe  the  agency  of  what  we 
call  a  moving  force. 

We  would  diftinguifh  this  particular  object  of  our 
contemplation  (confiding  of  two  conilituent  parts, 
the  atom  and  the  force,  related,  in  fad,  to  each  other 
bv  condant  conjun&ion)  by  the  term  mechanism.  We 
conceive  it  to  be  the  charadenilic  of  what  we  call  mat¬ 
ter  ;  and  we  would  confider  it  as  the  mod  fimple  me¬ 
chanical  phenomenon.  We  are  difpofed  to  think, 
that  this  moving  force  is  as  fnnple  and  uniform  as  the 
atom  to  which  it  is  related  ;  and  we  would  afcribe  the 
inconceivable  diverfity  of  the  moving  forces  which  we 
fee  around  us  to  combinations  of  this  univerfal  force  ex¬ 
erted  by  many  atoms  at  once  ;  and  therefore  modified 
by  this  combination,  in  the  very  fame  manner  as  we 
frequently  fee  thofe  feemingly  different  moving  forces 
combine  their  influence  on  a  fenfible  mafs  of  tangible 
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And  only  now  have  treated  the  fubjed  fyftenuttcally,  have  obferved,  M 
that  all  machines  derive  their  efficacy  from  a  few  fimple 
forms  and  difpofitions,  which  may  be  given  to  that 
piece  of  matter  called  the  tool ,  or  machine, 

which  is  interpofed  between  the  workman  or  natural  a* 
gent,  and  the  talk  to  be  performed,  which  is  always 
fomething  to  be  moved,  in  oppofition  to  refilling  prei- 
fures.  To  thofe 'fimple  forms  they  have  given  the  name 
of  mechanical  powers,  iimple  powers,  fimple  ma¬ 
chines. 

The  machine  is  interpofed  for  various  reaions. 

1.  In  order  to  enable  a  natural  power,  having  a  cer¬ 
tain  determinate  intenfity,  which  cannot  be  increased, 
to  balance  or  overcome  another  natural  power,  adting 
with  a  greater  intenfity.  v  For  this  purpofe,  a  piece  of 
folid  matter  is  interpofed,  conne&ed  in  fuch  a  manner 
with  firm  fupports,  that  the  preffure  exerted  on  the  im¬ 
pelled  point  by  the  power  occafions  the  excitement  of 
a  preflure  at  the  working  point,  which  is  equal  or  fu- 
perior  to  the  refinance,  arifing  from  the  work,  to  the 
motion  of  that  point.  Thus,  if  a  rod  three  feet  long 
be  fupported  at  one  foot  from  the  end  to  which  the  re- 
fi ftance  of  two  pounds  is  applied,  and  if  a  orefiuie  of 
one  pound  be  applied  to  the  other  end  of  the  rod,  per¬ 
pendicular  to  its  length,  the  cohefive  forces  which  con- 
nett  the  particles  of  the  rod  will  all  be  excited,  in  cer¬ 
tain  proportions,  according  to  tlieir  fituation,  and  the 
fupported  point  will  be  made  to  prefs  on  its  fupport  as 
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combine  their  mnuence  on  a  icmiuic  - r  ,  "  /  .  a  tr  „ 

matter,  rivin-r  it  a  fenfible  local  motion.  Having  form-  much  as  three  pounds  would  prefs  on  it  ;  and  a  preflure 
.  -  *  &  . ,  1  c. ...  _  -in  tl m*  direttinn  will  he  excited  at  the  workmer 


ed  fuch ^not ions,  we  would  fay  that. we  do  not  conceive 
either  the  atom  or  the  force  as  being  matter,  but  the 
two  thus  related.  And  we  would  then  fay,  that  what¬ 
ever  obje£l  of  contemplation  does  not  ultimately  lead 
us  to  this  complex  notion  is  immaterial;  meaning  by 


in  the  oppofite  direction  will  be  excited  at  the  working 
point,  equal  to  the  preflure  of  two  pounds.  The  re- 
li  fiance  will  therefore  be  balanced,  and  it  wall  be  over¬ 
come  by  increaling  the  natural  power  aiding  on  the 
long  divifion  of  the  rod.  this  is  called  a  lever. 


us  to  this  complex  notion  is  imma  1  erwvu;  ^  '“"6  ---  — -  is  ca  e  a 

the  epithet  nothing  more  than  the  negation  of  this  par-  loothed  wheels  and  pinions  are  a  perpetual  fucccliion 

licular  charafter  of  the  object. .  It  is  equivalent  to  fay-  of  levers  in  one  machine  or  mechanical  power.  . 

insr  that  the  phenomenon  docs  not  lead  the  mind  to  2.  The  natural  power  may  aft  with  a  certain  yeloci- 
the  confideiation  of  an  atom  actuated  by  a  moving  ty  which  cannot  be  changed,  and  the  work  requires  to 

force  •  that  is,  moved,  or  prevented  from  moving,  by  be  performed  with  a  greater  velocity.  A  machine  is 


an  oppofite  preffure  or  force 

Such  is  the  extenfion  which  the  difeoveries  of  lafl 
century"  have  enabled  us  to  give  to  the  ufe  of  the  term 
mechanifm,  mechanical  a£lion,  mechanical  caufe,  6cc. 

The  Greeks,  from  whom  we  have  borrowed  the 
term,  gave  it  a  much  more  limited  meaning  ;  confining 
it  to  thofe  motions  which  are  produced  by  the  inter- 
_ _ _ i  F mnnv  of  the  naturalillfi  o 


interpofed,  moveable  round  a  fixed  fupport,  and  the 
diflances  of  the  impelled  and  working  points  are  taken 
in  the  proportion  of  the  two  velocities.  Then  are  we 
certain,  that  when  the  power  adls  with  its  natural  ve¬ 
locity,  the  working  point  is  moving  with  the  vejocity 
we  defire. 

3.  The  power  may  ad  only  in  one  unchangeable  di- 


it  to  thole  motions  wmen  are  prouuccu  uy  me  nuu-  .v  -  r' . 7/  ™  ' -  .°  , 

vention  of  machines,  *  Even  many  of  the  naturaliils  of  itttion,  and  the  refinance  mutt  be  overcome  in  another 

,  .  _ _  *  1.  A  .1  n  nn'intifv  nt  /-nnla  imir  hr  hrntiornt 


the  prefent  day  limit  the  term  to  thofe  motions  wliicl 
are  the  immediate  confequences  of  impulfe,  and  which 
are  cafes  of  fenfible  motion.  Thus  the  cliemift  fays, 
.that  printers  ink  is  a  mechanical  fluid,  but  that  ink  for 
writing  is  a  chemical  fluid.  We  make  no  objedion  to 
the  diltmdion,  becaufe  chemiitry  is  really  a  vafl  body 
ot  real  and  important  fcience,  although  we  have,  as  yet, 
been  able  to  clafs  only  very  complicated  phenomena, 
and  are  far  from  the  knowledge  of  its  elements.  his 
diftindion  made  by  the  clic mills  is  very  clear,  and  very 
proper  to  be  kept  in  view  ;  but  we  fhould  be  at  a  lois 
for  a  term  to  exprefs  the  analogy  which  is  perceivable 
between  thtfe  fenfible  motions  and  the  hidden  motions 
which  obtain  even  111  the  chemical  phenomena,  unieis 
we  give  mechanifm.  a  flill  greater  extenfion  than  the  ef- 
.feds  of  percufTion  or  impuliion. 

Mechanics,  in  the  ancient  fenfe  of  the  word,  conhdere 
only  the  energy  o£  organa,  machines.  T.  he  authors  who 


diredion  As  when  a  quantity  of  coals  muft  be  brought 
from  the  bottom  of  a  pit,  and  we  have  no  power  at 
command  but  the  weight  of  a  quantity  of  water.  We 
let  the  water  pull  down  one  end  of  a  lever,  either  im¬ 
mediately  or  by  a  rope,  and  we  hang  the  coals  on  the 
Other  end,  while  the  middle  point  is  firmly  fupported. 
This  lever  may  be  made  perpetual,  by  lapping  the  ropes 
round  a  cylinder  which  turns  round  an  axis  firmly  fup- 
poited.  This  i»  a  fixed  pulley.  We  can  fet  unequal 
poweis  in  oppofition,  by  lapping  each  rope  round  a 
different  cylinder,  having  the  fame  axis.  This  io  a  wind¬ 
lass  o:  gin.  All  thtfe  forms  derive  their  energy  from 
the  lever  virtually  contained  in  them. 

Any  of  thtfe  three  purpofes  may  be  gained  by  the 
inter poli t ion  of  a  folid  body  in  another  way.  Inflead 
of  being  fupported  in  one  point,  rovmdwhich  it  is  move¬ 
able,  it  nui)  be  fupporttd  by  a  iolid  path,  along  which 
it  is  irpptllcd,  and  by  its  fhape  it  thrufts  the  refilling 

body 
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■  :  cJi»n'c'*  body  out  of  its  way.  This  is  the  cafe  with  the  wedge  taught  as  a  mechanic  power  of  great  efficacy  by  the  Medical, 

.  i-v  when  it  is  employed  to  force  up  a  fwagging  joift,  or  prefs  Proftffor  of  Natural  Pliilofiohv  at  Edinburgh  every  Medics 

things  itrougly  together.  If  this  wedge  be  lapped  or  feffon  of  the  college  for  tlufe  twenty  years  pall,  but - 'r~J 

formed  round  an  axis,  it  becomes  a  screw  or  a  spiral  he  never  thought  ot  putting  it  in  practice.  It  forms  a 

wiper.  L  his  is  alio  the  operation  of  the  balance  wheel  nroll  compendious  machine’ of  prodigious  newer,  and  is 

of  a  horizontal  or  cylinder  watch.  The  oblique  face  fufceptible  of  the  gresull  (Irength.  °  If  the  fame  mill- 
of  the  tooth  is  a  wedge,  which  thrufts  the  edge  of  the  tiplication  of  power  be  attempted  by  toothed  wheels, 
cylinder  out  of  its  way  The  pallet  of  a  clock  or  watch  pinions,  and  racks,  it  is  fcarcely  poffiblc  to  give  llrength 
is  alia  a  wedge,  a&ed  on  in  the  oppofite  direction.  enough  to  the  teeth  ci  the  racks,  and  the 'machine  be- 

Thefe  are  the  different  forms  in  which  a  folid  body  comes  very  cumber! .  mt  and  of  great  expence.  But 
is  interpofedas  a  mechanic  power.  All  Lie  reducible  to  Mr  Bramah’s  machine  may  be  made  abundantly  flrong 
the  lever  and  the  wedge.  in  very  fmall  compafs.  It  only  requires  very  accurate 

But  there  are  other  mechanic  powers  befides  thofe  execution.  We  give  it  all  piaffe ;  but  Mr  Bramah  is 
now  mentioned.  .  The  carmen  have  a  way  of  lowering  miltaken  when  he  piibliffies  it  as  the  invention  or  difeo- 
a  calk  of  liquor  into  a  cellar,  by  paffing  a  rope  under  very  of  a  new  mechanic  power  :  for  it  has  been  famU 
it,  making  the  end  faff  to  fome  (lake  clofe  to  the  liar  to  every  Undent  of  mechanics  and  hydrollatics  ever 
ground,  and  bringing  the  other  end  of  the  rope  round  fince  Boyle’s  firft  publication  of  his  hydroflatic  parte, 
the  cafk,  and  thus  letting  it  flip  down  in  the  bight  of  doxes. 

the  rope.  In  this  procefsthey  feel  but  half  of  its  weight,  MEDICAL  Jurispr  udence.  See  Medicina  Fo- 
the  other  half  being  fupported  by  the  end  of  the  rope  renfis  in  this  Suppl. 

that  is  fattened  to  the  ftake.  This  is  called  a  par-  MEDICI,  is  the  name  of  an  illuttrious  family  in  FIo- 
euckle  by  the  feamen.  A  hanging  pulley  is  quite  the  rence,  which  contributed  more  than  perhaps  any  other 
fame  with  this  more  artlefs  method.  The  weight  family  whatever  to  the  revival  of  letters  in  Europe.  To 
hangs  by  the  axis  of  the  pulley,  and  each  half  of  the  trace  this  family  from  its  origin^  or  even  to  give  bio¬ 
hanging  rope  carries  half  of  the  weight,  and  the  perfon  graphical  iketches  of  all  the  great  men  whom  it  produ- 
who  pulls  one  of  them  upwards  ads  only  againft  half  ced,  would  occupy  by  far  too  great  a  part  of  our  work; 
of  the  weight,  the  other  being  carried  by  the  hook  to  for,  during  fome  centuries,  almoft  every  individual  of 
which  the  handing  rope  is  fattened.  This  mechanical  the  houfe  of  Medici  was  diftinguifhed  among  his  con- 
power  does  not  (as  is  commonly  imagined)  derive  its  temporaries.  That  houfe,  after  having  rendered  it felf 
efficacy  from  the  pulley’s  turning  round  an  axis.  If  it  memorable  in  the  annals  of  Florence,  for  oppofing  the 
were  made  fall,  or  if  the  tackle,  rope  merely  patted  encroachments  of  the  nobles  on  the  liberties  of  the 
through  a  loop  of  the  rope  which  carries  the  weight,  people,  had  loft  much  of  its  influence  undir  the  arifto- 
it  would  ftill  require  only  half  of  the  weight  acting  on  cratic  government  of  the  Albizi,  when  it  was  raifed  to 
the  running  rope  to  balance  it.  The  life  of  the  motion  a  rank  fuperior  to  what  it  had  ever  held,  by 
round  an  axis  is  merely  to  avoid  a  very  great  fridion.  Giovanni  de  Medic/,  who  was  born  in  the  year  1360. 

When  the  two  hanging  parts  of  the  rope  are  not  paral-  This  man  determined  to  reftore  his  family  to  fplendour  ; 
lei,  but  inclined  in  any  angle,  the  force  nccefiary  for  ba-  but,  confcious  of  his  critical  fituation,  furrounded  as 
lancing  the  weight  is  to  the  weight  as  the  fide  is  to  the  he  was  by  powerful  rivals  and  enemies,  he  affeded  ra- 
diagonal  of  the  parallelogram  formed  by  the  diredions  tlier  a  fecure  privacy  than  a  dangerous  popularitv.  E- 
of  the  three  ropes.  Varignon  calls  this  the  funicular  ven  when  raifed  to  the  office  of  gonfalonier,  or  genera-- 
machine  or  power.  Our  Tailors  call  it  the  swigg.  liffimo  of  the  republic,  he  carefully  avoided  any  defire 

We  may  employ  xhcquaqua  vajum  preftiire  of  fluid!-  of  partaking  in  the  magiftracy,  and  feuned  to  be  entirely 
ty  with  great  efFed  as  a  mechanic  power.  Thus,  in  the  engiofled  by  merchandize,  which  he  extended  from  the 

hydroflatic  bellows  deferibed  by  Gravefande,  §  1451,  Eall  throughout  Europe.  This  condud,  as  on  one 

and  by  Defaguilliers,  the  weight  of  a  few  ounces  of  hand  it  threw  his  enemies  off  their  guard,  on  the  other, 
water  is  made  to  raife  feveral  hundred  pounds.  In  like  enabled  him  to  acquire  an  immenfe  fortune,  of  which  lie 
manner,  Dr  Wallis  of  Oxford,  by  blowing  with  a  pipe  made  a  proper  difpofltion  amongft  all  ranks  of  people, 
into  a  bladder,  raifed  64  pounds  lying  on  it.  Otto  Gue-  Many,  even  of  the  ruling  party,  either  gained  by  his 
rteke  of  Magdeburgh  made  a  child  balance,  and  even  liberality,  or  pleafed  with  his  amiable  and  retired  con- 
overcome,  the  pull  exerted  by  the  emperor's  fix  coach  dud,  propofed  to  the  feigniory  to  admit  him  into  the 
forfes,  by  merely  fucking  the  air  from  below  a  piflon.  magiftracy  ;  and  though  the  propofal  met  with  great 
Mr  Bramah,  ironmonger  in  Piccadilly,  London,  has  oppofition,  it  was  carried  in  the  affirmative, 
lately  obtained  a  patent  for  a  machine  ading  on  this  It  was  by  rafhly  declaring  for  the  plebeians  againft:  ' 

*  ^  Ma-  principle  as  a  prefs*.  A  piflon  of  one-fourth  of  an  inch  the  nobles  that  an  anceflor  of  Giovanni's  had  loft  to 

*  Jn  diameter,  forces  water  into  a  cylinder  of  1 2  inches  his  family  their  rank  in  the  ftate.  Giovanni,  refolving 

diameter,  and  by  this  intervention  raifes  the  piflon  of  not  to  fplit  on  the  fame  rock,  continued  to  afTcd  priva- 
the  cylinder.  A  boy,  atiing  with  the  fourth  part  of  cy  and  retirement,  accepting^  any  office  in  the  ftate  with 
his  ftrength  on  the  fmall  pitlon  by  means  of  a  lever,  the  utmoft  appearance  of  reludance,  and  never  attend- 
raifes  42  tons,  or  94,0 So  libs,  prt  fling  on  the  great  pi-  ing  at  the  Palazzo,  unlefs  particularly  fent  for  by  the 
fton.  It  is  very  furpriling,  that  this  application  of  the  feigniory.  Riling  by  tlieie  means  in  the  efteem  of  the 
quaqua  verfum  preffure  of  fluids  has  been  overlooked  for  people,  his  enemies  became,  of  conrfe,  unpopular  ;  and 
more  than  a  century,  although  the  principle  has  been  having  obtained  a  decided  fuperiority  over  his  opp*. 
inculcated  and  ledure  i  on  by  every  itinerant  teacher,  nents,  lie  now  ventured  to  procure,  that  thofe  taxes 
and  illuftrated  by  the  above  mentioned  experiment*  of  which  the  nobles  had  exaded  with  the  utmoft  feverity 
Gravelande  and  Wallis ;  nay,  it  has  been  exprefsiy  and  partiality  from  the  people  alone,  fhould  be  levied 
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Medici,  tipon  the  two  firft  orders,  in  common  with  the  plebei- 

•*— v— ~  ana ;  and  that  a  law  {hould  be  ordained,  by  which  per- 
fonal  property  might  be  taxed. 

Tile  nobles  feeing,  with  the  deepeft  concern,  their 
confequence  fo  fenfibly  wounded,  and  their  power  fo 
much  diminifhed,  held  feveral  confutations  in  piivate 
how  they  might  effeCl  his  ruin  ;  but  their  want  of  una¬ 
nimity  prevented  any  thing  decifive  from  being  carried 
into  execution.  The  people,  alarmed  for  the  fafety  of 
their  leader  and  patron,  offered  him  the  fovereignty, 
which  his  relations  and  friends  urged  him  to  accept  ; 
but  this  his  prudence  forbad  him  to  take,  as  with  the 
tide  of  lord  he  would  have  gained  alfo  that  of  tyrant. 
Thus,  by  bis  fingular  prudence,  he  died  pofftffed  of  all 
the  power  of  the  hate,  with  the  affe&ation  of  being  the 
moff  difinterefted  citizen  in  the  commonwealth.  His 
death  happened  in  the  year  1428. 

Giovanni  was  graceful  111  his  perfon,  and  his  affabili¬ 
ty  to  all  eftablifhed  his  charaCder  for  moderation.  His 
extenfive  knowledge  and  pleafantry  made  his  company 
eagerly  fought.  Ae  all  his  adions  were  placid  and  fe- 
rene,  he  wa9  not  in  want  of  that  trumpet  of  [edition, 
popular  declamation,  which  he  never  attempted.  Much 
to  his  honour,  his  elevation  was  not  procured  even  by 
the  banifhment  cf  a  Gngle  individual ;  a  circumftance 
until  then  unknown  in  Florence,  where  every  new  ad- 
miniftration  was  marked  with  the  ruin  of  families,  and 
by  fcaffolds  ffained  with  blood. 

“  The  maxims  (fays  Mr  Rofcoe)  which,  uniformly 
purfued,  raffed  the  houfe  of  Medici  to  the  fplendour 
which  it  afterwards  enjoyed,  are  to  be  found  in  the 
charge  given  by  thi9  venerable  old  man,  on  his  death¬ 
bed,  to  his  two  fons  Cofmo  and  Lorenzo.  «  I  feel 
(faid  he)  that  I  have  lived  the  time  preferibed  me.  I 
die  content,  leaving  you,  my  fons,  in  affluence  and  in 
health,  and  in  fuch  a  ftation,  that,  whilff  you  follow  my 
example,  you  may  live  in  your  native  place  honoured 
and  refpedled.  Nothing  affords  me  more  pleafure  than 
the  refle&ion,  that  my  conduft  has  given  offence  to  no 
one  ;  but  that,  on  the  contrary,  I  have  endeavoured  to 
ferve  all  perfons  to  the  beft  of  my  abilities.  I  advife 
yon  to  do  the  fame.  With  refpeCl  to  the  honours  of 
the  date,  if  you  would  live  with  fecurity,  accept  only 
fuch  as  are  bellowed  on  you  by  the  laws,  and  the  fa¬ 
vour  of  your  fellow- citizens  ;  for  it  is  the  exercife  of 
that  power  which  is  obtained  by  violence,  and  not  of 
that  which  is  voluntarily  given,  that  occafions  hatred 
and  contention.” 

Medici  (Cofmo  de),  the  eldeft  fon  of  the  preceding, 
was  horn  in  1389.  During  the  life-time  of  his  father, 
he  had  engaged  himfelf  deeply,  not  only  in  the  exten- 
five  commerce  by  which  the  family  had  acquired  its 
wealth,  but  in  the  weightier  matters  of  government. 
When  Giovanni  died  he  was  in  the  prime  of  life  ;  and 
though  his  complexion  was  fwarthy,  he  had  an  agree¬ 
able  perfon,  was  well  made,  of  a  proper  ffature,  and  in 
conveifation  united  a  happy  intermixture  of  gravity 
with  occafional  [allies  of  pleafantry  and  repartee.  His 
■conduCl  was  uniformly  marked  by  urbanity  and  kind- 
nefs  to  the  fnperior  ranks  of  his  fellow-citizens,  and  by 
a  conffant  attention  to  the  interelts  and  the  wants  of 
the  lower  clafs,  whom  he  relieved  with  unbounded  ge- 
nerofity.  By  thefe  means  he  acquired  numerous  and 
jealous  partizans  of  every  denomination  ;  but  he  rather 
confidered  them  a9  pledges  for  the  continuance  of  the 
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power  which  he  pofleffed,  than  as  inftruments  to  be  Media, 
employed  in  extending  it  to  the  ruin  and  fubjugation  of 
the  (late.  An  interchange  of  reciprocal  good  offices 
was  the  only  tie  by  which  the  Florentines  and  the  Me¬ 
dici  were  hound  ;  and  perhaps  the  long  continuance  of 
this  connection  may  be  attributed  to  the  very  circunv 
ftance  of  its  being  in  the  power  of  either  of  the  parties 
at  any  time  to  have  diffolved  it. 

But  the  prudence  and  moderation  of  Cofmo  could 
not  reprefs  the  ambitious  deiigns  of  thofe  rival  families, 
who  wifhed  to  poffefs  or  to  fharehis  authority.  In  the 
year  1433,  Rinaldo  de  Albizi,  at  the  head  of  a  power¬ 
ful  party,  carried  the  appointment  of  the  magiilracy. 

At  that  time  Cofmo  had  withdrawn  to  his  feat  in  the 
country,  to  avoid  the  diffurbances  which  he  faw  likely 
to  enfue  ;  but  at  the  requeft  of  his  fiiends  he  returned 
to  Florence,  where  he  was  led  to  expetf  fuch  a  union 
of  parties,  as  might  at  leaf!  preferve  the  peace  of  the 
city.  No  fooner  did  he  make  his  appearance  in  the  pa. 
lace,  where  his  prefence  had  been  requeued,  on  pre¬ 
tence  of  his  being  intended  to  {hare  in  the  adminiffra- 
tion  of  the  republic,  than  he  was  feized  upon  by  his  ad- 
verfariee,  and  committed  to  prifon. 

The  confpirators  were  divided  in  their  opinions  as  to 
the  difpofal  of  their  prifoner.  Mofl  of  them  inclined 
to  follow  the  advice  of  Peruzzi,  who  recommended  ta¬ 
king  him  off  by  poifon.  Cofmo,  confined  in  the  Al- 
berzettino,  a  room  in  one  of  the  turrets  of  the  Palazzo, 
could  hear  this  dreadful  confutation,  which  was  deter¬ 
mining,  not  in  what  manner  he  {hould  be  tried,  but  in 
what  manner  he  {hould  be  put  to  death  ;  and  finding 
that  he  was  to  die  by  an  infufion  of  poifon  fecretly  ad- 
miniffered  to  him,  a  fmall  portion  of  bread  was  the  only 
food  which  he  thought  proper  to  take. 

Cofmo  lived  in  this  manner  four  days  ;  and,  {hut  up 
from  all  his  kindred  and  friends,  he  foon  expedled  to 
be  numbered  with  the  dead  ;  but  here,  as  it  fornetimes 
happens,  he  found  relief  where  leaff  expe&ed,  from  the 
man  who  had  been  engaged  to  take  him  off.  Malavol- 
ta,  the  keeper  of  the  prifon,  either  from  compunction, 
diffatisfa&ion,  or  the  youth  and  misfortunes  of  the  il- 
luftrious  fufferer,  relented  ;  and  inftcad  of  pnrfning  any 
criminal  intentions  againff  the  life  of  Cofmo,  after  up¬ 
braiding  him  with  entertaining  fo  unworthy  an  opinion 
of  him,  declared  that  his  fears  were  entirely  groundlefs. 

To  convince  him  of  this,  he  fat  down,  and  partook  of 
every  thing  the  prifoner  chofe  to  eat  of.  The  expief- 
fions  of  gratitude,  together  with  his  mod  enga g:*g 
manners,  and  great  promiles,  entirely  won  Malavolta, 
who,  to  ingratiate  himfelf  (till  farther  in  the  good  opi¬ 
nion  of  Cofmo,  invited  Fargaccio,  the  moff  celebrated 
wit  in  Florence,  to  dine  with  him  the  next  day,  from 
the  idea  that  his  fprightly  mirth  would  contribute  to 
lighten  his  misfortunes. 

In  the  mean  time,  his  brother  Lorenzo,  and  his  cou- 
fin  Averardo,  having  raffed  a  eonfiderable  body  of  men 
in  Romagna  and  other  neighbouring  diftri&s,  and  be- 
ing  joined  by  the  commander  of  the  troops  of  the  re¬ 
public,  approached  towards  Florence  to  his  relief.  The 
apprehenfion,  however,  that  the  life  of  Cofmo  might 
be  endangered,  if  they  {hould  proceed  to  open  violence, 
induced  them  to  abandon  their  enterprife.  At  length 
Rinaldo  and  his  adherents  obtained  a  decree  of  the  ma- 
giftracy,  by  which  Cofmo  was  bantfhed  to  Padua  for 
ten  years,  his  brother  to  Venice  for  live  year3  ;  and  fe¬ 
veral 
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vcral  of  their  relations  and  adherents  fhared  the  fame 
fate 

Cofmo  received  this  determination  of  his  judges  with 
a  compofure  that  gained  him  the  companion  and  the  ad¬ 
miration  of  many  of  his  mod  inveterate  enemies.  He 
would  gladly  have  left  the  city  pnrfuant  to  his  fentence; 
but  he  was  detained  by  his  enemies  till  their  authority 
fhould  be  eftablifhed ;  and  it  was  not  till  he  thought  of 
bribing  the  gonfalonier,  and  another  creature  of  Rinal- 
do’s,  that  he  was  privately  taken  from  his  confinement, 
and  conduced  out  of  Florence. 

Padua,  to  which  he  waa  confined  by  his  fentence, 
was  in  the  dominions  of  Venice  ;  but  before  he  could 
reach  that  place,  he  received  a  deputation  from  the  fe¬ 
rrate,  the  purport  of  which  was  to  condole  with  him  for 
hi1?  misfortunes,  and  to  promife  him  their  prote&ion  and 
affiftancc  in  whatever  he  fhould  defire.  He  experienced 
the  treatment  of  a  prince  rather  than  that  of  an  exile. 
Nor  were  that  wife  people  without  good  reafons  for  fuch 
a  conduct.  Venice  had  long  regarded  Florence  as  her  ri¬ 
val  in  commerce,  and  hoped,  by  conferring  upon  Cofmo 
the  mod  flattering  d i ft i nations,  to  prevail  upon  him  to  re- 
fide  there  in  future  ;  prudently  fuppofing,  that  the  ma- 
nufa&ories  of  Florence,  and  the  great  commerce  the 
Medici  had  carried  on  throughout  Italy,  and  extended 
far  beyond  it  to  the  vvealthieft  kingdoms  in  Europe, 
would  become  their  own  by  enrolling  him  amongft  their 
fubje&s. 

The  readinefs  with  which  Cofmo  had  given  way  to 
the  temporary  clamour  raifed  againfl  him,  and  the  re- 
ln&ance  which  he  had  fhewn  to  renew  thofe  rencoun¬ 
ters  which  had  fo  often  deluged  the  Rreets  of  Florence 
with  blood,  gained  him  new  friends,  even  during  his  ex¬ 
ile.  The  utmofl  exertions  of  his  antagoniRs  could  not 
long  prevent  the  choice  of  fuch  magiflratcs  as  were 
known  to  be  attached  to  the  caufe  of  the  Medici ;  and 
no  fooner  did  they  enter  on  their  office,  than  Cofmo 
and  his  brother  were  recalled,  and  Rinaldo  with  his  ad¬ 
herents  were  compelled  to  quit  the  city.  This  event 
took  place  about  a  year  after  the  banifhment  of  Cofmo. 

The  fubfequent  conduct  of  this  great  man  (for  great 
all  allow  him  to  have  been)  has  been  painted  in  diffe¬ 
rent  colours  by  different  writers.  Mr  Noble,  after  Ma- 
chiavel,  compares  his  cruelties  to  his  fallen  foes  with 
thofe  of  Sylla  and  Oftavius  to  the  partizans  of  Marius 
and  Brutus  ;  whilft  Rofcoe  reprefents  his  conduct  as  irv 
a  high  degree  amiable  and  generous.  It  appears  to  us  evi¬ 
dent.  from  his  own  words,  that  he  had  exercifed  fome 
cruelties  on  his  exiled  enemies  ;  for  when  one  of  them 
wrote  to  him,  that  “  the  hen  was  hatching/’  he  replied, 

“  bhe  will  have  but  a  bad  time  of  it,  fo  far  from  her  nett.” 
When  fome  other  exiles  acquainted  him  that  “  they  were 
notaReep,”  he  anfwered,  “he  could  eafily  believe  that,  for 
he  thought  he  had  fpoiled  their  deeping.”  At  another 
time,  fome  of  the  citizens  remonftrated  with  him  upon 
the  odioufnefs  of  his  conduct  in  banifhing  fo  many  per- 
fons;  telling  him,  “the  republic  would  be  extremely 
weakened,  and  God  offended,  by  the  expulfion  of  fo 
many  good  and  pious  men  as  he  was  fending  into  ba- 
nifhment.”  His  anfwer  was,  “  It  would  be  better  for 
the  republic  to  be  weakened  than  utterly  ruined  ;  that 
two  or  three  yards  of  fine  cloth  made  many  a  one  look 
like  a  good  man  ;  but  that  Rates  were  not  to  be  govern¬ 
ed  or  maintained  by  counting  a  firing  of  beads*  and 
mumbling  over  a  few  Paler  tioJlersP 
Supfl.  Vol.  II.  Part  I. 
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From  this  time  the  life  of  Cofmo  de  Medici  was  an 
almofl  uninterrupted  feries  of  profoerity.  His  misfor¬ 
tunes  had  taught  him,  that  the  affe&ation  of  grandeur 
is  more  dangerous  in  a  free  Rate  than  nfurpation.  He 
adopted,  therefore,  the  drefs,  behaviour,  and  manners, 
of  a  private  citizen.  His  clothes  were  of  the  fame 
fafhion  and  materials  as  the  red  of  the  Florentines.  Tn 
the  Rreets  he  walked  alone  and  unguarded.  His  table 
was  fupplied  from  what  his  eftate  of  Mugcllo  produced, 
nor  had  he  one  fervant  more  than  was  abfolutely  necef- 
fary  ;  thus  endeavouring  to  unite  the  character  of  a 
prince  with  that  of  a  merchant,  and  a  private  Derfon  in 
a  republic. 

Whilft  he  rejedlcd  all  offices  in  the  magiftracy,  no 
bufinefs  was  tranfacled  without  its  being  firit  fettled  at 
Mugello  :  nor  did  he  contrafl  any  alliances  but  with 
the  fons  and  daughters  of  the  citizens  of  Florence  ;  yet 
all  foreign  princes  and  courts  paid  his  children  the  re- 
fpecl  due  only  to  thofe  of  fovercigns  ;  and  the  family 
of  Cofmo  received  educations  equal  to  thofe  of  the 
greatcR  potentates 

A  proper  judgment  may  be  formed  of  hi  immenfe 
traffic,  and  the  prodigious  advantages  accruing  from  it: 
For  though  a  private  citizen  of  Florence  only,  yet  he  pof- 
feRed  at  one  time  more  money  than  what  was  in  all  the 
trcafmies  of  the  different  fovereigns  in  Europe.  When 
Alfonfo  king  of  Naples  leagued  with  the  Venetians 
againR  Florence,  Cofmo  called  in  fuch  immenfe  debts 
from  thofe  places,  as  deprived  them  of  refomccs  for  car¬ 
rying  on  the  war.  During  the  conteil  between  the 
honfes  of  York  and  LancaRer,  he  furnifVd  Edward 
IV.  with  a  film  of  money  fo  great,  that  it  might  almoft 
be  confidered  as  the  means  of  fupporting  that  monarch 
on  the  throne. 

In  his  public  and  private  charities,  in  the  number 
and  grandeur  of  the  edifices  he  erefted,  not  only  in 
Florence,  but  in  the  mod  diftant  parts  of  the  world, 
and  in  the  foundations  which  he  endowed,  hefeemed  to 
more  than  vie  with  majefly.  He  fupplied  moR  of  the 
exigencies  of  the  Rate  from  his  private  purfe  ;  and  tlicie 
were  few  citizens  that  had  not  experienced  his  liberali¬ 
ty,  and  many  without  the  lead  application,  particularly 
the  nobles. 

But  in  nothing  did  his  munificence  produce  fo  much 
good  to  the  world,  or  acquire  fuch  honour  to  himfelf, 
as  when  it  was  exerted  for  the  promotion  of  fcience,  and 
the  encouragement  of  learned  men  ;  and  upon  nothing 
did  Cofmo  delight  fo  much  to  exert  it.  The  dudy  of 
the  Greek  language  had  been  introduced  into  Italy  to¬ 
wards  the  latter  part  of  the  preceding  century  ;  but  it 
had  again  fallen  into  negle&.  After  a  (hort  interval, 
an  attempt  was  made  to  revive  it,  by  the  intervention 
of  Emanuel  Chryfoloras,  a  noble  Greek,  who  taught 
that  language  at  Florence,  and  other  cities  of  Italy,  a- 
bout  the  beginning  of  the  1  uh  century.  His  difciples, 
who  were  numerous  and  refpeftable,  kept  the  flame 
alive  till  it  received  new  aid  from  other  learned  Greeks, 
who  were  driven  from  Confiantinople  by  the  dread  of 
the  Turks,  or  by  the  total  overthrow  of  the  Eadern 
Empire.  To  thefe  illudrious  foreigners,  as  well  as  to 
the  learned  Italians,  who  Riortly  became  their  fuccefsful 
rivals,  even  in  the  knowledge  of  their  national  liidory 
and  language,  Cofmo  afforded  the  mod  liberal  fupport 
and  prote£tion.  The  very  titles  of  the  works  of  an¬ 
cient  authors,  which  were  brought  to  light  by  his  mu- 
A  a  mficence> 
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Medici,  niflcence,  would  extend  this  article  beyond  its  proper  li- 

“ — v - jr, its.  Such,  indeed,  was  the  eftimation  in  which  thefe 

works  were  then  held  in  Italy,  that  a  manufcript  of  the 
hi llory  of  Livy,  lent  by  Cofmo  de  Medici  to  Alfonfo 
king  of  Naples,  with  whom  he  was  at  variance,  conci¬ 
liated  the  breach  between  them. 

As  the  natural  difpofition  of  Cofmo  led  him  to  take 
an  aXive  part  in  collecting  the  remains  of  the  ancient 
Greek  and  Roman  writers,  fo  he  was  enabled  by  his 
wealth,  and  by  his  extenfive  mercantile  intercourfc  with 
different  parts  of  Europe  and  of  Aha,  to  gratify  a  paflion 
of  this  kind  beyond  any  other  individual.  1  o  this  end 
he  laid  injunXions  on  all  his  friends  and  correfpondents, 
as  well  as  on  the  miffionaries  and  preachers  who  travel¬ 
led  into  the  remotefl  countries,  to  fearch  for  and  pro¬ 
cure  ancient  mannferipts,  in  every  language,  and  on 
every  fubjeX.  The  fituation  of  the  Eaflcrn  Empire, 
then  falling  into  ruins,  afforded  him  an  opportunity  of 
obtaining  many  ineflimable  works  in  the  Hebrew,  Greek, 
Chaldaic,  Arabic,  and  other  eaflern  languages.  From 
thefe  beginnings  arofe  the  celebrated  library  of  the  Me¬ 
dici  ;  which,  after  various  viciffitudes  of  fortune,  and 
frequent  and  confidcrable  additions,  has  been  preferved 
to  the  prefent  times  under  the  name  of  the  Bibliotheca 
jHedtceo  Laurentiana . 

Nor  was  Cofmo  a  mere  colleXor  of  books,  he  was 
himfelf,  even  in  old  age,  a  laborious  Undent.  Having 
been  flruck  with  the  fublime  fpeculations  of  Plato, 
which  he  had  heard  detailed  in  leases  by  a  Greek 
monk,  who  had  come  from  Conllantinople  to  the  coun¬ 
cil  of  Florence,  he  determined  to  found  an  academy  for 
the  cultivation  of  that  philofophy.  For  this  purpofe  he 
{defied  Mariilio  Ficino,  the  fon  of  his  favourite  phyfi- 
cian,  and  ddlined  him,  though  very  young,  to  be  the 
fupport  of  his  future  eflabliftunent.  The  education  of 
Ficino  was  entirely  direXed  to  the  Platonic  philofophy; 
nor  were  the  exoeXations  which  Cofmo  had  formed  of 
him  difappointed.  The  Florentine  academy  was  fome 
years  afterwards  eftablifhed  with  great  credit,  and  was 
the  firll  inilitution  in  Europe  for  the  purfuit  of  fcience, 
detached  from  the  fcholailic  method  then  univerfally 
adopted.  It  is  true,  the  fanciful  doXrines  of  Plato  are 
as  remote  from  the  puipofes  of  life  as  the  fubtleties  of 
Ariftotle  ;  but,  by  dividing  the  attention  of  the  learned 
between  them,  the  dogma3  of  the  Stagyrite  were  depri¬ 
ved  of  that  ferviie  refped  which  had  fo  long  been  paid 
to  them,  and  men  learned  by  degrees  to  think  for  them- 
felves. 

The  foftering  hand  of  Cofmo  was  held  out  to  art  as 
well  as  to  fcience  ;  and  architeXurc,  fculpture,  and 
painting,  all  flourifhed  under  his  powerful  proteXion. 
The  countenance  (hewn  by  him  to  thefe  arts  was  not 
fnch  as  their  profeffors  generally  receive  from  the  great. 
It  was  not  conceded  as  a  bounty,  nor  received  as  a  fa¬ 
vour,  but  appeared  in  the  friendfhip  and  equality  that 
f>  lb  lifted  between  the  artift  and  his  patron  ;  and  the 
fums  of  money,  which  Cofmo  expended  on  piXures,  fta- 
tues,  and  public  buildings,  appear  almoft  incredible. 

Cofmo  now  approa.ched  the  period  of  his  mortal  ex- 
iftence  ;  but  the  faculties  of  his  mind  remained  unim¬ 
paired-  About  twenty  days  before  he  died,  he  fent  for 


Ficino,  and  enjoined  him  to  tranflate  from  the  Greek  Medi 
the  treatife  of  Xenocrates  on  death.  Calling  into  his  ~r 
chamber  his  wife  and  his  fon  Piero,  he  entered  into  a 
narrative  of  all  his  public  tranfaXions;  in  which  he  gave 
a  full  account  of  his  extenfive  mercantile  connexions, 
and  adverted  to  the  ftate  of  his  domeftic  concerns.  To 
Pieio  he  recommended  a  ftriX  attention  to  the  educa¬ 
tion  of  his  fons  ;  and  requefted,  that  his  funeral  might 
be  conduXed  with  as  much  privacy  as  poflible.  He 
died  on  the  firft  of  Auguft  1464,  at  the  age  of  75 
years,  deeply  lamented  by  a  great  majority  of  the  citi¬ 
zens  of  Florence.  Their  efteem  and  gratitude  had  in¬ 
deed  been  fully  fliewn  fome  time  before,  when,  by  a 
public  decree,  he  was  honoured  with  the  title  of  Pater 
P atria ,  an  appellation  which  was  inferibed  on  his  tomb; 
and  which,  as  it  was  founded,  fays  Rofcoe,  on  real  me¬ 
rit,  has  ever  fince  been  attached  to  the  name  of  Cofmo 
de  Medici. 

Mkdici  (Lorenzo  de),  juftly  ftylcd  the  magnificent , 
was  the  grandfon  of  Cofmo,  and  about  16  years  of  age 
when  his  grandfather  died.  His  father  Piero  de  Medi¬ 
ci,  though  poflefTed  of  more  than  ordinary  talents,  as 
well  as  of  a  very  confiderable  fhare  of  worth,  was,  from 
various  circumftances,  little  qualified  to  maintain  the  in¬ 
fluence  which  his  family  had  gained  in  the  republic  of 
Florence.  From  very  early  life  he  had  been  tortured 
by  the  gout ;  and  almoft  uninterrupted  pain  had  made 
him  peevifh.  Such  a  difpofition  wa.i  not  calculated  to 
retain  the  afleXions  of  the  giddy  Florentines,  or  to  per- 
fuade  republicans  that  they  were  free,  while  they  fub- 
mitted  to  the  government  of  a  (ingle  individual.  All 
this  Cofmo  had  forefeen,  and  had  done  what  wifdom 
could  do  to  preferve  to  his  family  that  afcendency  in 
the  republic  which  he  had  himfelf  acquired.  He  ex¬ 
horted  Piero  to  bellow  the  utmoft  care  on  the  educa¬ 
tion  of  his  fons,  of  whofe  capacity  he  exprefied  a  high 
opinion  ;  he  recommended  to  him  Diotifalvo  Neron», 
a  man  whom  he  had  himfelf  raifed  from  obfeurity  to  ail 
eminent  rank,  as  a  counfellor,  in  whofe  wifdom  and  fide¬ 
lity  he  might  place  the  utmoft  confidence  :  and  to  bind 
the  inhabitants  of  Florence  to  the  houfe  of  Medici  by 
the  Itrongeil  of  all  ties,  he  had  diftributed  among  them, 
under  the  denomination  of  loans,  immenfe  fums,  which 
he  knew  they  would  not  foon  be  able  to  repay. 

Piero  paid  the  utmoft  deference  to  the  dying  injunc¬ 
tions  of  his  father.  He  had  himfelf  an  ardent  love  of 
letters  ;  and  under  the  eye  of  the  venerable  Cofmo,  he 
had  given  his  two  ions,  Lorenzo  and  Juliano,  the  beft 
pofiible  domeftic  education.  In  the  Greek  language, 
in  ethics,  and  in  the  principles  of  the  Ariftotelian  phi¬ 
lofophy,  Lorenzo,  the  eldeil,  had  the  advantage  of  the 
precepts  of  the  learned  Argyropylus  (a),  and  in  thofe 
of  the  Platonic  feX  he  was  fednloully  inftruXed  by 
Mariilio  Ficino  (fee  Ficinus,  EncycL)  ;  but  for  his  moil 
valuable  accomplifhments  he  was  not  indebted  to  any 
preceptor.  To  complete  his  education,  however,  it 
was  judged  expedient  that  he  (hould  vifit  fome  of  the 
principal  courts  of  Italy  ;  and  very  foon  after  the  death 
of  his  grandfather,  he  repaired  to  Rome,  Bologna,  Fer¬ 
rara,  Venice,  and  Milan,  where  he  gained  the  eiieem  0 i 
all  whofe  efteem  was  of  value. 

Thus 


(a)  This  man  had  fled  from  Conllantinople,  when  it  was  taken  by  the  Turks,  to  Florence,  where  he  was  pro¬ 
tected  by  Cofmo  de  Medici. 
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k  j  iici.  Thus  attentive  was  Piero  to  the  advice  of  his  father 
u  —  with  refpeCl  to  the  education  of  his  eldeil  fon  ;  nor  was 
he  lefs  attentive  to  it  in  the  choice  of  his  principal  coun- 
fellor.  He  minified  the  whole  of  his  affairs  into  the 
hands  of  Neroni,  and  gave  him  Cofmo’s  accounts  to 
pcrufe  and  fettle.  That  ambition,  which  perhaps  had 
lain  lurking  in  this  man’s  mind,  was  now  called  forth, 
and  he  bafely  formed  the  fclieme  of  ruining  the  fon  of 
his  patron,  by  building  upon  his  misfortunes  his  own 
future  grandeur.  For  this  purpofe,  he  lamented  the  abfo- 
lute  neceflity  there  was  for  an  immediate  call  upon  thofe 
who  were  indebted  to  Piero  as  Cofmo’s  reprefentative; 
telling  him,  that  a  delay  might  fubjeCl  him  to  the  great- 
eft  inconveniences.  Piero  confented,  though  with  re¬ 
luctance,  to  his  fuppofed  friend’s  advice.  The  refult 
was  fuch  as  Neroni  expe&ed.  Thofe  who  were  friends 
of  the  father  became  enemies  of  the  fon  ;  and  had  not 
Piero  difcovered  the  fuare,  and  defifted  from  fuch  ri¬ 
gorous  proceedings,  he  might  have  found,  when  too 
late,  that  in  fupporting  the  chara&er  of  the  merchant, 
he  had  forgotten  that  of  the  ftatefman  ;  for  all  the  ci¬ 
tizens  of  Florence  were  his  debtors. 

Soon  after  this,  an  attempt  was  made  to  aflaffinate 
Piero,  by  a  powerful  party  which  had  always  been  ini¬ 
mical  to  the  houfe  of  Medici  ;  but  it  was  defeated  by 
Lorenzo,  who  difplayed  on  that  occafion  a  fagacfty  and 
promptitude  of  mind  which  would  have  done  honour 
to  the  old  eft  ftatefrnan.  A  few  of  the  confpirators  were 
declared  enemies  to  the  ftate,  and  condemned  to  banifh* 
ment  ;  but  by  far  the  greater  part  of  them  were  par¬ 
doned  on  the  felicitation  of  Lorenzo,  who  declared, 
that  “  he  only  knows  how  to  conquer,  who  knows  how 
to  forgive.” 

In  the  year  1469  Piero  de  Medici  died  ;  and  Lo¬ 
renzo  fuccecded  to  his  authority  as  if  it  had  been  a  part 
of  his  patrimony,  being  requefted  by  the  principal  in¬ 
habitants  of  Florence,  that  he  would  take  upon  himfelf 
the  adminiftration  of  the  republic  in  the  fame  manner 
that  his  grandfather  and  father  had  done. 

In  the  month  of  December  1470,  a  league  was  fo- 
lemnly  concluded  between  the  pope,  the  king  of  Naples, 
the  duke  of  Milan,  and  the  Florentines,  againlt  Maho¬ 
met  II.  who  had  vowed  riot  to  lay  down  his  arms  till 
he  had  aboliftied  the  religion  of  Chrift,  and  extirpated 
all  his  followers.  The  pope,  however  (Paul  II.),  died 
on  the  26th  of  July  1471;  and  Sixtus  IV.  fucceeding 
to  the  chair  of  St  Peter,  Lorenzo  was  deputed  from 
Florence  to  congratulate  him  on  his  elevation.  Two 
more  oppoftte  chara&ers  can  hardly  be  conceived  than 
thofe  ot  Sixtus  and  Lorenzo.  The  former  was  cruel, 
treacherous,  and  fordid  ;  the  latter  was  merciful,  can¬ 
did,  and  generous.  Yet  fuch  inlianccs  of  mutual  good 
will  took  place  between  them  on  this  occafion,  that  Lo¬ 
renzo,  who,  under  the  diie&ion  of  his  agents,  had  a 
bank  eftablifhed  at  Rome,  was  formally  iavefted  with 
the  office  of  treafurer  of  the  Holy  See. 

Pifa  had  been  under  the  dominion  of  Florence  from 
tlie  year  1406,  and  it  had  acquired  fome  celebrity  on 
account  of  its  academy,  which  had  exifted  almoft  two 
centuries.  That  academy,  however,  had  fallen  into  de* 
cay;  and,  in  the  year  1472,  the  Florentines  nfolved 
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to  reftore  it  1 6  its  priftine  folendour.  Five  citizens,  Medici, 
of  whom  Lorenzo  de  Medici  was  one,  were  appointed  ***’ -\~* 
to  fuperir.tend  the  execution  of  their  purpofe  ;  but  Lo¬ 
renzo,  who  was  the  projector  of  the  plan,  undertook 
the  chief  management  of  it  ;  and,  in  addition  to  6000 
florins  annually  granted  by  the  ftate,  expended,  in  ef- 
feeling  his  purpofe,  a  large  fum  of  money  from  his  pri¬ 
vate  fortune.  In  doing  this,  he  only  imitated  the  ex¬ 
ample  of  his  father  and  grandfather  ;  for  in  the  courfe 
of  37  years,  reckoning  from  the  return  of  Cofmo  from 
banilliment,  this  illutirious  family  had  expended  on 
works  of  charity  or  public  utility  upwards  of  660,000 
florins.  “Some  perfons  (faid  Lorenzo)  would  perhaps 
be  better  pleafed  to  have  a  part  of  it  in  their  purle  ; 
but  I  conceive  that  it  has  been  of  great  advantage  to 
the  public,  and  well  laid  out,  and  am  therefore  perfect¬ 
ly  fatisfied.” 

In  the  year  1474,  Lorenzo  incurred  the  difpleafurc 
of  the  pope  for  oopofing  fome  of  his  encroachments  on 
the  petty  princes  of  Italy  ;  and  the  revenge  planned  by 
Sixtus  was  of  fuch  a  nature  as  would  have  difgraced, 
we  do  not  fay  a  Chriftian  biffiop,  but  the  rndeft  lavage. 

He  began  by  depriving  Lorenzo  of  the  office  of  tria- 
fnrer  of  the  Roman  See,  which  he  gave  to  the  Pazzi,  a 
Florentine  family,  who,  as  well  as  the  Medici,  had  a 
public  bank  at  Rome.  By  this  ftep  he  fecured  the  in- 
terelt  of  the  Pazzi,  who,  it  is  probable,  were  to  govern 
Florence  under  the  pope,  when  Lorenzo  and  Jnliano  de 
Medici  fhould  be  cut  off,  and  their  friends  and  adhe¬ 
rents  driven  from  the  republic.  The  principal  agent 
engaged  in  the  undertaking  was  Franfcfeo  Salviati  areh- 
bilhop  of  Pifa,  to  which  rank  he  had  lately  been  pro¬ 
moted  by  Sixtus,  in  oppolition  to  the  wiffies  of  the  xMe- 
dici.  The  other  confpirators  were  Giacopo  Salviati, 
brother  to  the  archbifhop  ;  Giaeopo  Poggio,  one  of  the 
fons  of  the  celebrated  Poggio  Bracciohni  (fee  Poggi- 
us,  EttcycL)  ;  Barnaulo  Bandini,  a  daring  libertine, 
rendered  dcipeiate  by  the  confequence  of  his  exceffes  ; 

Giovanni  Battilii  Monteficco,  who  had  diftinguilhed 
himfelf  as  general  of  the  pope’s  armies  ;  Antonio  Maf- 
fei,  a  priett  of  Vo! terra;  and  Stephano  de  Bagrnma,  ore 
of  the  apoftolic  feribes  ;  with  ftveral  others  of  inferior 
note.  The  cardinal  Riario,  then  at  Pifa,  was  like  wife 
an  inftrument  in  the  confpiiacy  ;  but  lie  can  hardly  be 
confidered  as  an  qgent,  for  he  was  kept  ignorant  of 
what  was  going  on,  and  enjoined  only  to  obey  whatever 
directions  lie  might  receive  Irom  the  archbifhop  of  Pifa. 

The  affaffination  of  the  illullrious  youths  was  fixed 
for  Sunday,  April  26.  1478  ;  the  place  the  cathedral 
of  Florence,  at  the  moment  the  hojt  was  to  be  elevated; 
and  their  murder  was  to  be  the  ftgnal  for  feizingaud  ex¬ 
pelling  from  the  walls  of  the  city  all  their  relations  and 
friends.  What  a  tranfaftion  this  for  one  who  pre  fumed 
to  ftyle  himfelf  the  vicar  of  Chrift,  the  common  lather 
of  Chriftendom,  to  patronize  ! 

The  fatal  day  arrived,  and  Lorenzo  was  already  in 
the  church  ;  but  Jnliano  remained  at  home,  occafioned 
by  a  flight  indifpoiition.  The  confpirators,  determining 
not  to  lofc  one  of  their  vi&ims,  went  to  invite,  to  in¬ 
treat  him,  to  go.  They  embraced  (b),  and  led  him,  by 
a  tender  violence,  to  the  cathedral.  Thc\figual  was 
A  a  1  given 


(u)  The  aflaftins  embraced  Jnliano,  to  difeover  whether  he  wore  any  fecret  armour,  that  they  might  know 
where  to  firike  with  the  fureft  aim. 
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given  by  the  elevation  of  the  confecrated  wafer  ;  and 
;  wliilft  the  people  fell  upon  their  knees  to  adore,  the 
affaffins  rofe,  and,  as  was  concerted,  two  of  them,  Fran- 
cifco  Pazzi  and  Barnardo  Bandini,  fell  upon  Juliano. 
The  latter  direded  his  po'griard  fo  truly,  that  it  enter¬ 
ed  into  the  bofom  of  the  unoffending  youth,  and  he  fell 
mortally  wounded  at  his  feet. 

In  a  moment,  as  muft  be  fuppofed,  all  was  confnfion. 
.Lorenzo,  alarmed,  put  himfelf  in  a  pofture  of  defence, 
when,  in  an  inftant,  Antonio  of  Volterra,  and  Stepha- 
no  a  prieft,  the  dependant  of  the  archbifhop,  who,  upon 
Giovanni  Battifti’s  declining  the  infamous  tafk,  under¬ 
took  his  dcftru&ion,  rufhed  upon  him  as  their  deftined 
prey.  The  contell  continued  fome  time.  Lorenzo  had 
received  a  wound  in  his  neck,  and  feemed  to  contend 
for  his  life  in  vain  ;  but  a  fervant,  whom  lie  had  lately 
relieved  from  prifon,  infpired  by  gratitude,  heroically 
threw  himfelf  between  his  beloved  lord  and  his  affalTins, 
receiving  in  his  body  thofe  weapons  that  were  aimed  at 
the  breall  of  Lorenzo.  This  fidelity  faved  him  ;  for 
by  one  vigorous  effort  he  broke  from  Antonio  and  Ste- 
phano,  and  with  a  few  friends  rufhed  into  the  facrifty, 
(hutting  the  doors  behind  them,  which  were  of  brafs. 
Apprehenfions  being  entertained,  that  the  weapon  which 
had  wounded  him  was  poifoned,  a  young  man  fucked 
the  wound,  endangering  his  own  life  to  fave  that  of  Lo¬ 
renzo. 

The  rage  of  the  people  to  fee  one  of  their  favourites 
expiring,  and  the  other  covered  with  blood,  was  inex* 
preffible.  The  cardinal  Riario  found  it  difficult  to  fave 
his  life  at  that  altar  which  he  had  flamed  by  fo  horrid 
a  deed,  and  to  which  he  then  fled  for  protection. 

Whilft  this  infamous  feene  was  acting  in  the  cathe¬ 
dral,  others  of  the  confpiratois  were  attempting  to  feize 
the  Palazzo  ;  but  with  no  better  fuccefs.  1  he  arch¬ 
bifhop  Salviatti,  who  had  undertaken  to  head  them, 
gave  the  magiftrates  fufpicion  by  thofe  violent  emotions 
which  agitated  his  whole  frame.  The  nine  fenatois 
who  compofed  the  magillracy,  including  the  gonfalo¬ 
nier,  who  had  been  appointed  by,  and  were,  in  other 
words,  the  privy  council  of  the  Medici,  immediately  at¬ 
tacked  thofe  who  intended  to  have  furpriftd  them  ;  and 
Salviatti  and  his  followers  had  no  fooner  gained  the  fe- 
cond  floor,  than  they  found  themfelves  prifoners. 

Jaccbo  Pazzi  foon  appeared  in  the  ftreet,  proclaim¬ 
ing,  with  exultation,  the  murder  of  Juliano  ;  and  invi- 
ting  the  Florentines  to  free  themfelves  from  the  Medi- 
cean  flavery  ;  but  perceiving  that  he  was  not  joined  by 
the  people,  the  magiftrates  fent  off  ico  horfe  to  the  ref- 
cue  of  Lorenzo.  'J  his  was  the  more  to  be  commended, 
becaufe  they  continued  to  be  affaulted  by  the  confpira- 
tors,  who,  finding  their  fituation  defperate,  forced  them- 
fclves  to  the  ground  floor,  determining,  if  poffible,  to  feize 
the  Palazzo.  The  magiftrates,  with  their  attendants, 
a&ed  with  fuch  refolution  and  valour,  that  as  often  as 
they  gained  an  entrance,  they  drove  them  back,  killing 
fome  of  the  affailants  upon  the  fpot,  others  they  threw 
out  of  the  window’s  upon  the  pavement ;  and  to  (trike 
an  awe  into  thofe  that  were  without,  they  had  the  bold 
nefs  and  virtue  to  hang  the  archbifhop  from  one  of  the 
windows,  dieffed  as  he  was  in  his  pontifical  robes,  with 
Poggio,  another  of  the  chief  confpiratory.  Florence 
refounded  in  every  part  with  the  exclamation — Medici, 
Medici  1  down  with  their  enemies  ! 

Lorenzo  was  liberated  from  that  part  of  the  cathe- 
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dral  to  which  he  had  fled,  and  conveyed  home  in  tri-  Mediei 
umph,  where  his  wounds  were  attended  to,  and  where  ' 
he  found  himfelf  furrounded  by  his  moft  valuable  friends, 
to  whom  he  was  endeared  by  the  (hocking  occurrences 
of  the  day.  His  partizans,  however,  did  not  foend 
their  time  only  in  lamentations  for  the  death  of  one  of 
the  brothers,  and  exultations  for.  the  prefervation  of  the 
other  ;  they  united  in  purfuing  the  confpirators,  fpa- 
ring  none  that  fell  into  their  hands.  Jacobo  Pazzi  w'as 
taken  flying  with  his  forces  into  Romania,  and  imme¬ 
diately  hung.  An  officer  of  the  pope’s,  who  command¬ 
ed  a  brigade  under  count  Hirronimo,  had  alone  the  fa- 
vour  of  decapitation.  Bandini  fled  privately  to  Pifa, 
thence  to  Naples,  and,  laftly,  to  Conftantinople  ;  but 
Mahomet,  to  oblige  Lorenzo,  feized,  and  fent  him  back ; 
and  he  was  hung  out  of  the  fame  window  from  which 
the  archbifhop  had  fuffered.  An  embaffy  was  fent  from 
Florence  to  thank  the  fultan  in  the  name  of  the  republic. 

Throughout  the  whole  of  this  juft  but  dreadful  re¬ 
tribution,  Lorenzo  had  exerted  all  his  influence  tef  re- 
flrain  the  indignation  of  the  populace.  He  entreated' 
that  they  would  relign  to  the  magiftrates  the  tafle  of 
afeertaining  and  of  puniftiing  the  guilty,  left  the  inno¬ 
cent  fhould  be  incautioufly  involved  in  deftru&ion  ;  and 
his  appearance  and  admonitions  had  an  inftantaneons  ef- 
fid.  By  his  moderation,  and  even  kindnefs  to  the  re¬ 
latives  of  the  confpirators,  he  fought  to  obliterate  the 
remembrance  of  paft  difturbances  ;  and  by  his  interfe¬ 
rence,  even  the  furvivors  of  the  Pazzi  were  reftored  to 
their  honours,  of  which  they  had  been  deprived  by  a  de¬ 
cree  of  the  ftate. 

The  generofity  and  moderation  of  Lorenzo  had  no 
effedl  on  the  temper  of  Sixtus,  who  folemnly  excommu¬ 
nicated  him,  the  gonfalonier,  the  magiftrates,  and  their 
immediate  fuccefTors  ;  and  in  the  bull  which  he  iffued 
on  this  occafion,  he  ftyles  Lorenzo  de  Medici  “  the, 
child  of  iniquity,  and  the  nurfling  of  perdition  !”  Not 
content  with  this  ebullition  of  relentment,  he  fufpended 
the  bifhops  and  clergy  of  the  Florentine  territories  from 
the  exercife  of  their  fpiritual  ftindions  ;  thus  laying  the 
w hole  republic  under  an  interdid.  This  had  been  a 
formidable  weapon  in  the  hands  of  his  predeceftors,  who* 
had,  by  means  of  it,  overawed  the  moft  powerful  mo- 
narclis  ;  but  the  general  character  of  Sixtus  was  fo  in¬ 
famous,  and  his  prefent  injuftice  fo  inanifeft,  that  by 
the  exertions  of  the  bifhop  of  Arezzo,  a  convocation 
was  held  in  the  cathedral  church  of  Florence,  in  winch 
Sixtus  was  accufed  o i  fornication  and  adultery ,  with  other 
infamous  vices  ;  declared  to  be  the  principal  inlligator 
of  the  confpiracy  againil  the  Medici ;  and  the  fentence 
of  excommunication  which  lie  had  fulminated  againfp 
Lorenzo  and  vhe  Florentine  magiftrates  was  called  in 
dir cd  terms,  the  “  execrable  maledidion  of  a  damned 
judge  (maledifiam  malediftionem  dammit  ijjimi judicis )  ! 

How  fuch  language  could  be  reconciled  to  the  no¬ 
tions  which  then  prevailed  of  the  fandtity  of  the  pope, 
and  the  plenitude  of  his  power  it  is  necolefs  to  inquire; 
but  the  reader  will  not  be  furprifed  that  the  prelates,  who 
made  ufe  of  it,  paid  no  regard  to  the  interdidof  Sixtus. 

.The.  pontiff,  however,  did  not  rekx-  from  Ins  purpofe. 
Whilft  he  brandifhed  with  one  hand  the  fpiritual  wea¬ 
pon,  which  the  Florentines  treated  with  fuch  contempt, 
in  the  other,  he  grafped  a  temporal  fword,  winch  lie  now 
openly,  as  he  had  before  fecretly,  aimed  at  the  breaft 
of  Lorenzo.  At  his  infligation  the  king  of  Naples 
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’did  difpatched  an  envoy  to  Florence,  to  require  the  citizens 

V" "*  to  banifh  Lorenzo  from  the  Tufcan  territories,  if  they 
would  not  incur  the  vengeance  both  of  him  and  of  the 
pope.  Thefe  threats  produced  not  the  intended  effcft; 
for  the  Florentines  avowed  their  firm  refolution  to  fuf 
fer  every  extremity,  rather  than  betray  the  man  whom 
they  confidered  as  guardian  of  the  republic.  War 
therefore  was  commenced;  and  the  republic  was  on  the 
point  of  being  ruined,  when  Lorenzo  taking  advantage 
of  a  tiuce,  threw  himfelf,  with  a  refolution  not  to  be 
equalled,  into  the  hands  of  the  king  of  Naples.  He 
judged,  perhaps,  that  any  ftipulations  for  h is  perfonal 
fafety  would  be  ufelefs  with  a  prince  who  had  fported 
with  honour,  juftice,  mercy,  and  the  rnoft  folemn  trea¬ 
ties.  But,  whilft  all  viewed  him  as  a  victim  who  had 
devoted  himfelf  to  fave  his  country,  he,  by  perfuafive 
eloquence,  obtained  of  this  crafty  perfidious  monarch  a 
feparate  peace,  and  returned  to  Florence  crowned  with 
a  i'nccefs  that  no  one  thought  poftihle,  and  where  he 
was  received  as  its  tutelar  deity.  The  pope,  however, 
continued  inflexible,  till  a  defeent  of  the  Turks  upon 
Italy  reftored  him  to  his  ftnfes,  and  made  him  willing 
to  receive  the  fubmifllon  of  Florence,  and  reconcile  its 
inhabitants  to  the  church. 

Soon  after  the  termination  of  the  hoftilities  between 
Sixtus  and  the  republic  of  Florence,  Lorenzo  began  to 
unfold  plans  for  fecuring  the  peace  of  Italy,  which  con¬ 
fer  the  higheft  honour  on  his  political  life.  To  eoun- 
terpoife  all  the  jarring  interefts  of  the  petty  ftates  of 
which  that  country  was  compofed,  to  reftrain  the 
powerful,  fuccour  the  weak,  and  to  unite  the  whole  in 
one  firm  body  which  might  be  able,  on  the  one  hand, 
fuccefsfully  to  oppofe  the  formidable  power  of  the 
Turks,  and,  on  the  other,  to*  repel  the  iiicirlions  of 
the  French  and  Germans,  were  the  important  ends 
which  this  great  man  propofed  to  accomplifh.  But 
before  he  engaged  in  thefe  momentous  undertakings,  he 
had  further  perfonal  dangers  to  encounter.  By  the  in 
fligation  of  Cardinal  Riaiio,  and  fome  Florentine  exiles, 
one  Battifla  Frafcobaldi,  with  only  two  afiiftants,  un- 
dertook  to  affaffinate  him  in  the  church  of  the  Carmeli, 
on  the  feftival  of  the  afeenfion  1481  ;  but  the  plot  was 
difeovered,  the  confpirators  executed,  and  Lorenzo 
henceforth  feldom  went  abroad  without  being  furround- 
ed  by  a  number  of  tried  friends. 

Lorenzo  was  now  at  liberty  to  profecute  his  bene¬ 
volent  purpofes ;  and  after  contributing  to  the  expulfion 
of  the  Turks  from  Italy,  he  fet  himftlf  in  good  earneft 
to  fupport  the  weak  Hates  againft  the  encroachments 
of  the  more  powerful.  This  neceffarily  embroiled  the 
republic  at  one  time  with  the  pope,  at  another  with 
the  king  of  Naples  ;  now  with  the  Venetians,  and  then 
with  the  Duke  of  Milan  :  but  when  fome  exclaimed 
againfl;  him  as  being  too  precipitate  in  involving  the 
republic  in  dangerous  and  expenlive  wars,  he  explained 
to  them  the  necefiity  of  maintaining  the  balance  of 
power,  if  they  would  preferve  the  independence  of  their 
own  Aate;  and  fo  completely  had  he  made  himfelf  matter 
of  this  fubjeft,  that  he  convinced  the  mod  inciedulous 
of  the  propriety  of  his  mtafures,  which,  in  1488,  intro¬ 
duced  general  tranquillity  into  Italy. 

At  this  period,  the  city  of  Florence  was  at  its  higheft 
degree  of  profperity.  The  vigilance  of  Xxrenzo  had 
leaned  it  from  all  apprehenflons  of  external  attack  ;  and 
Hs  acknowledged  difintereftednefs  and  moderation  had 
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almoft  extinguished  that  fpirit  of  internal  diflenfion  for  Medici, 
which  it  had  b^en  fo  long  remarkable.  The  Floren-  v~“ 
tines  gloried  in  their  illuftrious  citizen,  and  were  grati¬ 
fied  by  numbering  in  their  body  a  man  who  wielded  in 
his  hands  the  fate  of  nations,  and  attradted  the  refpedt 
and  admiration  of  all  Europe. 

Yet  amidft  public  affairs  fo  intricate  and  fo  momen¬ 
tous,  fuch  was  the  capacity  of  this  man’s  mind,  and 
fuch  his  verfatility  of  genius,  that,  for  the  greater  part 
of  his  life,  he  carried  on  a  commerce  as  extenfive  as  that 
of  his  grandfather,  whilft  he  afforded  ftill  greater  en¬ 
couragement  to  learning  and  learned  men.  Coftno  had 
greatly  promoted  the  ihidy  of  the  ancient  languages 
and  ancient  philofophy.  Lorenzo  did  the  fame  thing: 
but  he  did  much  more  ;  he  encouraged  the  cultivation 
of  his  own  tongue,  which  had  been  negletfted  fince  the 
age  of  Petrarca  ;  and  by  fetting  a  great  example  hirr- 
felf,  he  produced  a  race  of  Italian  poets,  which  have 
hardly  been  furpaffed  in  any  age  or  nation.  To  enumerate 
even  the  names  of  the  elegant  fcholat3  whom  he  Da- 
tronifed,  would  extend  this  article  far  beyond  its  limits. 

In  the  academy  ot  Pifa,  of  which  mention  has  been  al¬ 
ready  made,  the  ftudies  were  chiefly  confined  to  the 
Latin  language,  and  to  thofe  fcienccs  of  which  it  was 
the  principal  vehicle.  At  Florence  the  Greek  tongue 
was  taught  under  the  fan&ion  of  a  public  inftitution, 
either  by  native  Greeks  or  learned  Italians,  whole  fer- 
vices  wer£  procured  by  the  diligence  of  Lorenzo  de 
Medici,  and  repaid  by  his  bounty.  He  placed  Michael 
Angelo  at  the  head  of  an  academy,  which  he  ertdied 
for  painting  and  fculpture,  furnifhing  it  with  the  beft 
models  of  antiquity.  He  built  and  endowed  a  public 
library,  and  fent  Lafcaris,  of  imperial  defeent,  to  Con- 
ftantmople  moie  than  once,  to  procure  Greek  mann- 
feripts.  For  father  Moriano,  the  orator,  a  monaflery 
was  built ;  and  Florence  owed  many  of  her  fineft  edi¬ 
fices  to  him.  Politiano  and  Ficino  were  among  his 
rnoft  intimate  friends  ;  and  it  u>  not  perhaps  too  much 
to  fay,  that  he  did  more  for  letters  and  fcience  and  art 
than  any  other  individual  that  ever  exifled.  His  own 
acquirements  in  learning  were  great  ;  and  his  poetry, 
of  which  the  leader  will  find  many  fpecimens  in  the  ele¬ 
gant  work  of  Kolcoe,  was  exquilite. 

Is  it  furprilirg,  when  we  examine  Lorenzo’s  charac¬ 
ter,  that  all  Italy,  all  Chrittendom,  even  the  Maho¬ 
metans,  gave  him  the  rnoft  fiatttring  marks  of  appro¬ 
bation,  and  ilrove  who  fhould  oblige  him  rnoft,  by  pre- 
fenting  him  with  whatever  was  rare  and  valuable  ?  His- 
palace  was  conftantly  filled  with  men  famous  in  every 
elegant,  every  uieful  fcience,  and  the  neighbouring 
princes  flocked  to  it  as  to  the  temple  of  wiidom.  The 
celebrated  prince  of  Mirarsdola,  on  his  account,  chofe 
Florence  foi  his  rehdence,  and  died  there. 

To  a  molt  engaging  perfon  was  added  each  giace, 
and  every  acconiplilhment.  He  was  the  favourite  of 
the  ladies,  the  envy  of  the  men.  and  the  admiration  of 
both.  I  he  itatefman  of.  his  time  ;  unrivalled  in  chi¬ 
valry  ;  one  of  the  moft  eminent  orators  that  the  world’ 
has  produced.  His  poetic  merit,  with  his  judgment 
in,  and  patronage  of  that  art,  procured  him  the  title  of 
“  Father  of  the  Mu  feu.”  In  liberality  to  his  fellow- 
citizens,  as  well  as  in  every  other  iefpc<ft,  except  as  a 
general,  he  exceeded  even  Caeiar  himfelf;  and  had  not 
peace  been  his  dear  delight,  his  talents  would  have  made 
him  a  confummate  commander.  Yet  with  all  thefe  fu- 

perior 


ink  it  beneath 
erf  ns,  lcfs  wife, 
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[.ciioi  aceomplifhments,  lie  did  not  tf 
him  to  indulge  in  amufiments  v  liieli  p 
would  have  thought  an  impeachment  of  their  under- 
Handing,  ai  d  he  would  often  fetk  pleafurs  in  his  nurfery, 
Ipending  hours  there  in  all  the  frivolous  pranks  of 
childifh  diveifion.  In  fine,  “  the  gravity  of  his  life,  if 
compared  with  its  levity,  mud  make  him  appear  as  a 
compofition  of  two  different  perfons,  incompatible,  and, 
as  it  were,  impofTible  to  be  joined  with  the  other.” 

Lorenzo,  like  moil  other  great  men,  had  wifned  to 
fpend  his  lull  years  in  the  tranquillity  of  retirement. 
He  therefore  at  an  early  period  wound  up  his  mercan¬ 
tile  concerns,  and  divided  his  time  between  the  cares  of 
the  republic  at  Florence,  and  the  cultivation  of  his 
eilates  in  the  country.  He  wifned  even  to  dived  lnmfelf 
of  all  public  concerns,  and  get  his  fecond  fon  Giovanni 
admitted  into  holy  orders  at  the  age  of  feven  years,  that 
he  might  be  lit  for  eccltfiaflical  preferment  before  he 
fhould  be  depiived  of  the  piote£lion  of  his  father.  The 
young  eccleiiaftic,  who  afterwards  made  fuch  a  figure 
as-Leo  X  was  accordingly  appointed  by  Louis  XI.  of 
France,  abbot  of  Fonte  Dolac,  before  he  was  tight 
years  of  age;  and  by  Innocent  VIII.  a  cardinal,  when 
he  was  little  more  than  thirteen.  This  added  much  to  the 
influence  of  the  family,  not  only  in  the  Tufcan  dates,  but 
through  all  Italy  ;  and  Lorenzo  having  introduced  his 
eldeft  fon  into  public  life,  and  accomplifhed  a  marriage  be¬ 
tween  him  and  the  daughter  of  a  noble  family  at  Rome, 
thought  he  might  commit  the  affairs  of  the  republic  in 
a  great  mealure  to  Piero,  and  indulge  his  own  tafle  in 
the  conveifation  of  his  learned  friends.  This  dream  of 
felicity  however  was  not  realized.  Early  in  the  year 
i  492,  he  was  attacked  by  a  difeafe,  under  which  he  had 
long  laboured,  with  fuch  violence,  that  on  the  8th  of 
April  lie  died  in  the  midi!  of  hi3  weeping  friends,  after 
having  taken  of  them,  one  by  one,  an  affectionate  faie- 
vvel,  and  given  to  his  fon  Piero  much  fill ut ary  counfel, 
which  he  thought  not  fit  to  follow. 

The  chara&er  of  this  great  and  good  man  is  deve¬ 
loped  in  the  detail  which  we  have  given  of  his  condudl 
through  life  :  But  it  may  not  be  improper  to  add,  that 
fuch  was  the  love  and  veneration  of  the  citizens  to  him, 
that  the  phyfician,  who  had  attended  him  on  his  death¬ 
bed,  afraid  to  return  to  Florence,  left  the  houfe  in  a 
date  of  diffraction,  and  plunged  himfelf  into  a  well. 
Throughout  the  reli  of  Italy  the  death  of  Lorenzo  was 
regarded  as  a  public  calamity  of  the  mofl  alarming 
kind.*  Of  the  arch  which  fupported  the  political  fabric 
of  that  country  he  had  long  been  conlidered  as  the 
centre,  and  his  lofs  feemed  to  threaten  the  whole  with 
immediate  defiruction.  When  Ferdinand  king  of 
Naples  was  informed  of  the  event,  he  exclaimed,  “  This 

for  his  own  glory,  but  too 


long  enough 


man  has  lived 
Short  a  time  for  Italy.” 

MEDICJNA  tores  sis,  is  a  phrafe  ufed  in  Germany 
to  denote  thofe  parts  of  anatomical  and  phyfiological 
knowledge,  which  enable  phyficians  and  furgeons  to 
decide  ceitnin  caufes  as  judges  in  courts  of  jufiice.  In 
that  country  it  has  long  been  law  and  cuftom  (if  we 
mifiake  not,  by  the  Caraline  code  of  Charles  V.)  to  re¬ 
fer  cales  of  pr/ipiutig,  child  murder,  rape,  pregnancy,  tm - 
potency,  ideotiftn ,  See.  to  the  medical  faculty,  winch,  in 
the  univeifities  and  tome  other  great  towns,  is  conftilu- 
ted  into  a  kind  of  court  for  the  trial  of  I  nch  quel1  ions.  In 
this  country  there  arc  no  fuch  courts  ;  but  in  criminal 
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trials  medical  gentlemen  are  often  called  upon  to  deferibe  Mfdkin 
the  fymptoms  of  poifotiing ,  child-murder,  rape ,  &c.  and  t  Medina 
therefore  it  becomes  them  to  obtain  an  accurate  know-  ' 
ledge  of  thefe  iymptoms,  and  to  (fore  thcii  memories 
with  a  number  of  minute  fats,  to  which  they  may  have 
occafion  to  2pptal  when  giving  their  evidence. 

The  importance  of  this  fubjet  induced  the  pro  ft  (Tor 
of  the  inftitutes  of  phyfic  in  the  univerlity  of  Edinburgh 
to  refolve  lately  to  read  an  annual  courfc  of  leture;  on 
Medical  Jurisprudence.  This,  we  doubt  not,  will 
prove  a  valuable  courfe  ;  -for  though  it  is  hardly  con¬ 
ceivable  that,  under  the  head  medical  jurifprudence ,  any 
knowledge  can  be  communicated  which  a  well  educated 
phyfician ‘would  not  receflarily  have  acquired,  without 
attending  fuch  a  courfe;  yet  it  i?  very  obvious,  that  the 
recolletion  of  the  young  phyfician  may  receive  great 
aid  from  his  iiftening  to  the  well  arranged  letures  of  an 
accurate  profdTor.  From  thefe  ledhires  he  may  fiore 
his  mind  with  a  collet  ion  of  aphoiifms  which  fhall  be 
always  ready  on  the  day  of  examination;  or  the  lctures 
themfelves  may  be  delivered  in  quefiions  and  anfvvers 
with  all  the  formalities  of  a  criminal  court. 

We  have  heard  it  obferved,  that  to  attend  a  courfe 
of  fuch  letures  would  be  of  the  utmoft  advantage  to  all 
who  may  be  called  upon  to  ferve  as  jurymen  in  criminal 
trials  ;  but  of  the  truth  of  this  obfervation  we  are  more 
than  doubtful.  Perfons  who  are  only  half  infiruted 
are  always  conceited  of  their  own  attainments;  and  men 
not  acquainted  with  anatomy  and  phyfiology  cannot  be 
more  than  half  infiruted  by  the  ableft  com  fe  poffible  to 
be  given  of  medical  jurifprudence.  Such  perfons  in¬ 
deed  can  hardly  avoid  miltaking  the  fenfe  of  the  pro- 
feffor’s  language,  however  perfpicuous  that  language 
may  be.  Of  this  we  had  lately  a  very  finking  infiance. 

A  gentleman,  by  no  means  illiterate,  though  a  itranger 
to  anatomical  and  phyfiological  fcience,  was  expatia¬ 
ting  to  the  writer  of  this  article  upon  the  general  im¬ 
portance  of  medical  jurifprudence,  a  courfe  of  which, 
he  faid,  he  had  attended  for  the  foie  purpofe  of  qualify¬ 
ing  himfelf  for  difeharging  the  important  duties  of  a 
juryman.  Upon  being  alked  vvliat  he  had  learned  ?  he 
replied,  that  he  had  been  taught,  among  other  things 
which  we  thought  frivolous,  to  difeern,  from  the  fymp¬ 
toms  of  hanging ,  whether  the  dead  man  had  been  hang¬ 
ed  by  himfelf  or  by  another .  We  need  not  furely  ob- 
ferve,  that  no  fuch  lcflbn  was  ever  taught  in  any  uni- 
verfity,  or  by  any  medical  leturei ;  but  it  is  worthy  of 
confideration,  whether  letures  on  medical  juiifprudence 
may  not  have  the  moll  pernicious  effets  on  the  minds 
of  men  fo  little  qualified  as  this  gentleman  to  profit  by 
them.  To  the  regularly  educated  phyfician  and  fur- 
geon  fuch  ledtures  may  prove  ufcful ;  to  the  plain  citi¬ 
zen,  not  (killed  in  anatomy  and  phyfiology,  they  mull 
prove  dangerous;  as  their  only  tendency  is  to  make 
him  defpife  the  evidence  given  before  him  by  the  regu¬ 
lar  phyfician  or  furgeon  ;  to  place  implicit  confidence 
in  his  own  fnperficial  knowledge  ;  and  thus  to  decide 
at  random  on  the  life  or  death  of  his  fellow- creature: 


A  little  learning  is  a  dangerous  thing  ; 

Drink  deep,  or  tafte  not  the  Pierian  ipring. 

MEDINA,  the  capital  of  the  kingdom  of  Woolli  in 
Africa,  is  fituated  in  13°  40'  N.  Lat.  and  12°  40'  W» 
Long.  It  is  a  place  of  confiderable  extent,  and  may 
contain  from  800  to  1:00  houfes.  It  is  fortified  in  the 

common 


j  e<hifa, 
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common  African  manner,  by  a  furrounding  high  wall 
built  of  clay,  and  an  outward  fence  of  pointed  flakes 
and  prickly  buflies  ;  bat  the  walls  are  negle&ed,  and 
the  outward  fence  has  differed  conf deiably  from  the 
aftive  hands  of  bufy  honfewtves,  who  pluck  up  the 
flakes  for  firewood.  Mr  Park  paflbd  through  it  on  hi3 
route  eaflward,  and  was  treated  with  much  kindnefs 
both  by  the  king  and  the  people.  The  good  old  fove* 
reign  warned  him  of  the  dangers  he  was  about  to  en¬ 
counter,  and  endeavoured  to  perfuade  him  to  relinquifh 
all  thoughts  of  his  journey  eafiward  ;  but  when  he  could 
not  prevail,  he  gave  him  a  guide,  who  conducted  him 
in  fafety  to  Koojar,  the  frontier  town  of  the  kingdom 
towards  Bondou,  from  which  it  is  feparated  by  an  in¬ 
tervening  wilderncfs  of  two  days  journey.  Here  our 
author  was  prefented,  by  way  of  rtfrefhment,  with  a  li- 
cwon  which  tafted  fo  much  like  the  flrong  beer  of  his 
native  country  (and  very  good  beer  too),  as  to  induce 
him  to  inquire  into  its  compofition  ;  and  he  learned, 
with  fome  degree  of  furprife,  that  it  was  a£lually  made 
from  corn  which  had  been  previonfly  malted,  much  iu 
the  fame  manner  a8  barley  is  malted  in  Great  Britain  : 
a  root  yielding  a  grateful  bitter  was  ufed  in  lieu  of  hops, 
the  name  of  which  he  forgot  ;  but  the  corn  which 
yields  the  wort  is  the  holcus  fpicatus  of  botanifls. 

MEDUSA.  In  addition  to  the  different  fpecics  of* 
this  genus  of  vermes  deferibed  in  the  Encyclopedia,  that 
which  is  reprefented  in  two  different  attitudes,  fig.  1.  and 
2.  and  which  ftrongly  refembles  a  bagpipe  in  ihape,  may 
be  worthy  of  notice.  It  is  merely  a  white  tranfparent 
veficle,  furnifhed  with  feveral  blue  tentacles  yellowiih  at 
their  extremity  ;  its  long  tail,  which  is  alio  blue,  ap¬ 
pears  to  be  compofed  of  a  number  of  fmall  glandulmis 
grains,  flattened  and  united  together  by  a  gelatinous 
membrane.  The  upper  part  of  the  vehicle  exhibits  a 
kind  of  fcam  with  alternate  pun  An  res  of  tluee  diffe¬ 
rent  fizes  ;  its  elongated  part,  which  may  be  confidered 
as  the  head  of  the  animal,  is  terminated  by  a  fingie 
trunk,  the  exterior  edge  of  which  is  fringed  with  25  or 
26  tentacles,  much  fmaller  than  thole  which  originate 
from  the  infertion  of  its  long  tail,  and  the  number  of 
which  fometimes  amounts  to  3^.  By  means  cf  thtfe 
la  ft,  the  diameter  of  which  it  is  capable  of  incieafing  at 
pleafure  by  forcing  in  a  little  of  the  air  from  its  body, 
it  fixed  irltlf  to  the  fide  of  the  veffel,  in  which  it  was 
placed,  in  fuch  a  manner  as  that  the  extremity  of 
l  ane  of  its  tentacles  occupied  a  furhioe  of  two  or 
three  lines  from  its  body.  The  moil  moveable  part 
of  the  veficle  is  its  elongation,  or  the  head  of  the  ani 
mal,  as  it  is  bv  means  of  this  that  it  performs  its  diffe¬ 
rent  motions.  The  rounded  fubdance,  marked  by  the 
letter  P,  is  lituated  in  the  centre  of  the  larger  tentacles, 
which  are  firmly  fixed  to  the  body  of  the  animal  near 
its  tad  ;  and  is  only  an  affemblage  of  a  fe  w  minute  gela¬ 
tinous  globules,  from  the  middle  of  which  arife  other 
larger  globules,  with  a  finall  peduncle,  about  the  middle 
of  which  is  fixed  a  curved  bluiih  coloured  body,  which 
is  reprefented  magnified  in  two  politions  at  R.  Mar- 
tiniere,  the  naturalill,  who  accompanied  Peroufe  in  lua 
voyage  round  the  world,  met  with  this  animal  in  about 
the  20th  degree  of  lat.  and  179°  of  long,  call  from 
I  aris. 

MEGAMETER,  a  name  fometimes  given  to  the 
Micrometer,  which  fee,  Encycl. 
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ME  HALL,  in  the  language  of  Bengal,  a  place  or  Medial, 

dilfridl.  *  Meninfki. 

MENINSKT  (Francifcus),  a  mofl  celebrated  Ger-  4  ^ 

man  orientalift,  was  born  in  Lorraine,  then  fubjedl  to 
the  emperor,  in  the  year  1^23  ;  and  f  r  copioufnefs  of 
learning,  elegance  of  genius,  and  profound  knowledge 
of  languages,  particularly  thofe  of  the  Eall,  proved  un¬ 
doubtedly  one  of  the  principal  ornaments  of  the  age  in 
which  he  lived.  lie  fiudied  at  Rome  under  Giattino. 

When  he  was  about  30,  his  love  of  letters  induced  him 
to  accompany  the  Polifh  ambafTadorto  Conlbntinople, 
where  he  fiudied  the  Turkifh  language  under  Bobovius 
and  Ahmed,  two  very  fkilhil  teachers.  So  fuccc&ful 
was  he  in  this  fludy,  that  when  he  had  been  there  only 
two  years,  the  place  of  firil  interpreter  to  the  Polifh 
embaffy  at  the  Porte  was  promifed  to  him.  When  the 
place  became  vacant,  he  was  accordingly  appointed  to 
it,  and  obtained  fo  much  credit  by  his  conduit,  that, 
after  a  time,  he  was  fent  for  into  Poland,  and  again 
fent  out  with  full  powers  as  ambaflador  to  the  Porte. 

For  his  able  execution  of  this  office,  he  was  further  ho¬ 
noured,  by  being  naturalized  in  Poland;  on  which  occa- 
fion  he  added  the  Polifh  termination  of  Jhi  to  his  family 
name,  which  was  Menin.  Being  defirous  afterwards  to 
extend  his  fphere  of  adlion,  he  went  to  the  court  of  the 
emperor  a3  interpreter  of  oriental  languages  in  1661. 

Here  alfo,  as  in  other  infiances,  his  talents  and  beha¬ 
viour  obtained  the  highefi  approbation  ;  on  which  ac¬ 
count  he  was  not  only  fent  as  interpreter  to  feveral  im¬ 
perial  ambafradois  at  the  Poite,  but  was  intruded  in 
many  important  and  confidential  fervices;  and,  in  1669, 
having  paid  a  vifit  to  the  holy  fepulchre  at  Jerufalem, 
was  made  one  of  the  knights  of  that  order.  After  his 
return  to  Vienna  he  was  advanced  to  further  honours ; 
being  made  one  of  the  counfcllors  of  war  to  the  empe¬ 
ror,  and  firil  interpreter  of  oriental  languages.  At  Vi¬ 
enna  he  died  at  the  age  of  75,  in  the  year  1698.  His 
great  work,  1  .The  “Thefaurus  linguarum  orientalium,” 
was  pub! iihtd  at  Vienna  in  1680,  in  4  vols  folio;  to 
which  was  added,  in  1687,  another  volume,  intitled, 

“  Complemcntnm  Thefauri  linguarum  orientalium,  feu 
onomaiticum  LatinoTurcico- Arabico  Perficum.”  The 
former  volumes  having  become  extremely  fcarce,  partly 
on  account  of  the  deflruclion  of  a  great  pait  of  the  iai- 
preffion,  in  the  fiege  of  Vienna  by  the  Turks  in  1683, 
a  defign  was  formed  fome  time  ago  in  England  of  re¬ 
printing  the  work,  by  a  fociety  of  learned  men,  among 
whom  was  Sir  William  Jones.  But  as  this  undertaking, 
probably  on  account  of  the  vail  expence  which  mud 
have  been  incurred,  did  not  proceed,  the  emprtfs  queen 
Maria  l  here  fa,  who  had  heard  of  the  plan,  took  it  up* 
on  herfelf,  and  with  vail  liberality  furnifhed  every  thing 
neceiTary  for  its  completion.  In  confequence  of  this,  it 
was  begun  to  be  fplendidly  repnblifhed  at  Vienna  in 
1780,  with  th'S  title  :  u  Francilci  a  Mcfgnien  Meninfki- 
Lexicon  Arabico-Perfico-Tmcicuin,  adjedla  ad  fingulas 
voces  et  Phrafes  interpretatione  Latina,  ad  uiitatiore*, 
etiam  It alicd.>>  Of  this  edition  only  two  vols  Llio  are 
yet  publifhed,  extending  no  farther  than  %aL  the  ninth, 
letter  of  the  Arabic  alphabet,  which  is  about  a  third  of 
the  whole.  The  delay  of  the  red  is  much  to  be  la¬ 
mented.  In  this  edition,  fay  the  editors,  the  Lexicon 
of  Meninfki  may  be  laid  to  be  incrcafed,  diminiflied,  and 
amended.  Incrcafeiiy  becaufe  many  Arabic  and  PertSan 

wurda. 
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MenlnlVI,  words  arc  added,  from  Wankuli  and  Ferhengi,  the  bed 

Merchetta.  Arabic  and  Perfic  lexicographers  whom  the  Kalt  has 

L,“v“n  *  produced  ;  and  from  Herbelot  are  infer  ted  the  names 
of  kingdoms,  cities,  aud  rivers,  as  well  as  phraies  in 
common  life  among  the  Turks,  &c.  Dim  infixed,  be¬ 
came  many  ufelefs  fynonyma  are  omitted,  which  rather 
puzzled  than  affifted  the  fludent ;  as  well  as  all  the 
French,  Bolifh,  and  German  interpretations,  the  Latin 
being  conlidered  as  fufficient  for  all  men  of  learning. 
Amended*  with  refped  to  innumerable  typographical 
errors  ;  which,  however,  from  a  work  of  this  nature,  no 
care  can  oerhaps  altogether  exclude.  The  other  works 
of  Meninfki  were  occafioned  chiefly  by  a  violent  conteft 
between  him  and  a  man  named  J.  B.  Podefta,  in  which 
much  acrimony  was  employed  on  both  fides.  T.  hefe 
it  is  hardly  worth  while  to  enumerate,  but  they  may  all 
be  feen  in  the  account  of  his  life  from  which  this  article 
is  taken  (a).  It  fhould  he  obferved,  however,  that  in 
1674,  Podefta  publifhed  a  hook,  intitled,  “  Prodro- 
mus  novi  liaguarum  oriental ium  collegii,  juffu  Aug*.  &c. 
erigendi,  in  iTniv.  Viennenfl  to  which  IVieninflvi  op- 
pofed,  2.  “  Menir.fkii  Antidotum  in  Prodiomum  novi 
ling,  orient,  collegii,  Seed9  4^0-  But  fuch  was  the  cre¬ 
dit  of  his  antagouift  in  the  univertity,  that  foon  after 
there  came  out  a  decree  in  the  name  of  the  redor  and 
confiflory,  in  which  that  antidote  of  Meninfki’s  is  pro- 
feribed  and  prohibited,  for  fix  fpecific  reafons,  as  im¬ 
pious  and  infamous.  Meninfki  was  defended  again  ft 
this  formidable  attack  by  a  friend,  in  a  fmall  trad,  in- 
titled,  “  Veritas  defenfa,  feu  juftitia  eaufse  Dn.  F.  de 
M.  M.  [Meninfki]  contra  infame  decretum  Univerfita- 
tis  Viennenfis,  Anno  1674,  23  Novembris,  &c.  ah  A- 
mico  luci  expoiita,  Anno  i6q$,”  *n  which  this  friend 
■expofes,  article  by  article,  the  falfehood  of  the  decree, 
and  exclaims  ftrongly  againfl  the  arts  of  Podefla.  This 
tract  is  in  the  Britifh  Mirleum.  Podefta  was  oriental 
fecretary  to  the  emperor,  and  profefTor  of  thofe  langua¬ 
ges  at  Vienna;  but  is  deferibed  in  a  very  fatirical  man¬ 
ner  by  the  defender  of  Meninfki.  "  Podefta,  liatura 
Semi  Italus,  ftatura  nanus,  cxcutiens,  balbus,  imo  bar- 
dus  repertus,  aliifque  vitiis  ac  flultitiis  plenus,  adeoque 
ad  difeendas  linguas  orientales  inhabilis. A  lift  of  the 
works  of  Podefla  is,  however,  given  by  the  late  editors 
of  Meninfki. 

MERCHETTA,  or  Marchktta  Mulierum ,  13  com- 
monly  fuppofed  to  have  been  a  right  which,  during  the 
prevalence  of  the  feudal  fyftem,  the  lord  had  of  paffing 
the  firll  night  after  marriage  with  his  female  villain. 
This  opinion  has  been  held  by  the  greater  part  of  our 
?mtiquanans  ;  2nd  we  have  adopted  it  in  our  liiflory  of 
Scotland  publifhed  in  the  Ln  cyclopedia.  It  appears, 
however,  to  be  a  miftake.  That  there  was  a  cuftojn 
called  merchetta  mulierum ,  which  prevailed  not  only  in 
England,  Scotland,  Wales,  and  the  ifle  of  Guernfey, 
but  alfo  on  the  continent,  is  indeed  a  fad  unqueftion- 

'Archtologia,  able  ;  but  Mr  A  file  has  clearly  proved,  that,  inftead  of 

vol.  xii.  being  an  adulterous  connedlion,  the  merchetta  was  a 
compad  between  the  lord  and  nis  vafTal  for  the  redemp¬ 
tion  of  an  offence  committed  by  that  vaffaFs  unmarried 
daughter.  He  admits,  however,  that  it  denoted  like- 
wife  a  fine  paid  by  a  fuheman  or  a  villain  to  his  lord, 
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for  a  licence  to  marry  hla  daughte**  to  a  free  man  ;  arc! 
that  if  the  vafTal  gave  her  away  without  obtaining  fuch 
a  licence,  he  was  liable  to  pay  a  heavier  fine.  He 
quotes  two  authorities  in  fupport  of  his  opinion  from 
B  radon  ;  one  of  which  we  fhall  tranferibe,  as  being  a- 
lone  complete  evidence, 

“  Ric.  Burre  tenet  unum  mefuagium  et  debet  tellia • 
gium  fedam  curue,  et  merchet ,  hoc  modo,  quod fi  mari - 
tare  voluerit  fdiam  fuam  cum  quodam  liber 0  homine ,  extra 
villam,  faciei  pacem  domini  pro  m  aril  agio,  et  Ji  earn  mari - 

taverit  alicui  cujlumario  villt ,  nihil  debuit  pro  marita- 
>> 

gw. 

‘c  The  probable  reafon  of  the  enftom  (fays  Mr  Aflle) 
appears  to  have  been  this.  Perfons  of  low  rank,  rea¬ 
ding  on  an  eftate,  were  either  aferipti  glebe,  or  were 
fubjeded  to  fome  fpecies  of  fervitude  fimilar  to  the 
aferipti  glebe.  They  were  hound  to  refide  on  the  eftate, 
and  to  perform  feveral  fervices  to  the  lord.  As  women 
ueceffarily  followed  the  refidence  of  their  hufbands,  the 
confequence  was,  that  when  a  woman  of  low  rank  mar¬ 
ried  a  ftranger,  the  lord  was  deprived  of  pan  of  his 
live  flock  •,  he  therefore  required  a  fine  to  indemnify 
him  for  the  lefs  of  his  property.* 9  Further  particulars 
on  the  merchetta  are  to  be  found  in  the  Appendix  to 
vol.  1  (l  of  Sir  David  Dairy  mple’s  Annals  of  Scotland . 

MERIDIAN  Like,  an  arch,  or  part  of  the  meridian 
of  the  place,  terminated  each  way  by  the  horizon.  Or, 
a  meridian  line  is  the  interfedion  of  the  plane  of  the 
meridian  of  the  place  with  the  plane  of  the  horizon, 
often  called  a  north-and -fouth  line,  becaufe  its  diredion 
is  from  north  to  fouth. 

In  the  article  Astronomy  ( Encycl .),  n°  376  and 
377,  we  have  given  two  methods  of  drawing  a  meridian 
line  ;  but  it  may  he  proper  to  add,  in  this  place,  the 
following  improvement  of  the  former  of  thefe  from  Dr 
Hutton’s  Mathematical  Didionary.  “  As  it  is  not 
eafy  (fays  the  Dodor)  to  determine  prccifely  the  ex¬ 
tremity  of  the  fhadow,  it  will  be  bed  to  make  the  flile 
flat  at  the  top,  and  to  drill  a  fmall  hole  through  it,  no¬ 
ting  the  lucid  point  projeded  by  it  on  the  feveral  con- 
centiic  circles,  inftead  of  marking  the  extremity  of  the 
fhadow  itfelf  on  thefe  circles.” 

We  fhall  give  another  method  of  drawing  a  meridian 
line  from  the  fame  valuable  didionary. 

“  Knowing  the  fouth  quarter  pretty  nearly,  obferve 
the  altitude  EE  of  fome  ftar  on  the  eaft  fide  of  it,  and 
not  far  from  the  meridian  HZRN  :  then,  keeping  the 
quadrant  firm  on  its  axis,  to  as  the  plummet  may  ft  ill 
cut  the  fame  degiee,  dired  it  to  the  weftern  fide  of  the 
meridian,  and  wait  till  you  find  the  ftar  has  the  lame  al¬ 
titude  as  before,  as  fe.  Laftly,  hil’ed  the  angle  ECe, 
formed  by  the  interfedion  of  the  two  planes  in  which 
the  quadrant  has  been  placed  at  the  time  of  the  two  ob- 
fervations,  by  the  right  line  HR,  which  will  be  the  me¬ 
ridian  fought.” 

Magnetical  Meridian,  is  a  great  circle  paffing  thro’ 
or  by  the  magnetical  poles ;  to  which  meridians  the 
magnetical  needle  conforms  itfelf.  See  Magnetism, 
Suppl. 

MESOLABE,  or  Mf.30i,abium,  a  mathematical 
inflrument  invented  by  the  ancients,  for  finding  two 

mean 
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(a)  We  have  taken  this  article  from  the  Biographical  Didionary  ;  the  editors  of  which  took  it  from  the  life 
tjf  Meninfki  prefixed  to  the  new  edition  of  his  great  work. 
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mean  proportionals  mechanically,  which  they  could  not 
perform  geometrically.  It  confifts  of  three  parallelo¬ 
grams, moving  in  a  groove  to  certain'  interfedions.  Its 
figure  is  deferibed  by  Entocius,  in  his  Commentary  on 
Archimedes.  See  alfo  Pappus,  lib.  3. 

MESO- Logarithm,  a  term  ufed  by  Kepler  to  fig- 
nify  the  logarithms  of  the  cofines  and  cotangents. 

ME  SURAT  A,  a  feaport  of  the  kingdom  of  Tri¬ 
poli,  in  Africa.  A  caravan  proceeds  from  this  place  to 
Fezzan,  and  other  interior  parts  toward  the  fomh  of 
Africa.  It  is  260  miles  north  of  Mourzook.  E.  Ion. 
15.  5.  N.  lat.  31.  3. 

METALLIC  Tractors.  See  Perkinism  in  this 
SuppL 

ME  TO  NIC  Cycle,  called  alfo  the  Golden  Number , 
and  ljUricr  Cycle ,  or  Cycle  of  the  Moon ,  that  which  was 
invented  hy  Meton  the  Athenian  ;  bting  a  oeriod  of  19 
years.  See  Cycle,  Entycl. 

MHA  Rajah,  the  higliefl  title  of  Hindoos. 
MICROuOUS  TICS,  or  Microphones,  Infirn- 
ments  contrived  to  magnify  fmall  iounds,  as  microfcopes 
do  fmall  objeds. 

MICROCOSMIC  Salt.  See  Chemistry-TWoc, 
Suppl. 

MIDDLE  Latitude,  is  half  the  fum  of  two  given 
latitudes;  or  the  arithmetical  mean,  or  the  middle  be¬ 
tween  two  parallels  of  latitude.  Therefore, 

If  the  latitudes  be  of  the  fame  name,  either  both  north 
or  both  fouth,  add  the  one  number  to  the  other,  and 
divide  the  fum  by  2  ;  the  quotient  is  the  middle  lati¬ 
tude,  which  is  of  the  fame  name  with  the  two  given 
latitudes.  But 

If  the  latitudes  be  of  different  names,  the  one  north 
and  the  other  fouth  ;  fubtrad  the  lefs  from  the  greater, 
and  divide  the  remainder  by  2,  fo  fhall  the  quotient  be 
the  middle  latitude,  of  the  fame  name  with  the  greater 
of  the  two. 

MII)SUMMER-Day,  is  held  on  the  24th  of  June, 
the  fame  day  as  the  nativity  of  St  John  the  Baptift  is 
hdd. 

MILK,  or  Milk  yet,  property  in  Bengal. 

MILLS  of  various  kinds  are  deferibed  in  the  article 
Mechanics  ( Encycl. ) ;  and  he  who  fhall  ftudy  that  ar¬ 
ticle,  together  with  IV ater- IVoxKSy  and  Machinery, 
m  this  Supplement ,  will  have  a  fufficient  knowledge  of 
the  principles  upon  which  mills  muftbe  conftruded  fo  as 
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that  they  may  produce  their  proper ’effe&s.  The  fubjed  Mills, 
is  introduced  into  this  place  merely  to  put  it  into  the 
power  of  our  countrymen  to  adopt,  if  they  fhall  think 
fit,  the  improvements  which  have  been  made  in  the  ma¬ 
chinery  of  flour  mills  in  America. 

The  chief  of  thefe  con  lift  in  a  new  application  of  the 
ferew,  and  the  introdudion  of  what  are  called  elevators, 
the.  idea  of  which  was  evidently  borrowed  from  the 
chain  pump.  The  ferew  is  made  by  flicking  fmall  thin 
pieces  of  board,  about  three  inches  long  and  two  wide, 
into  a  cylinder,  fo  as  to  form  the  fpiral  line.  This  ferew 
is  placed  in  a  horizontal  pofition,  and  by  turning  on  its 
axis  it  forces  wheat  or  Hour  from  one  end  of  a  trough 
to  tne  other.  For  inftance,  in  the  trough  which  re¬ 
ceives  the  meal  immediately  corning  from  the  flones,  a 
ferew  of  this  kind  is  placed,  by  which  the  meal  is  for¬ 
ced  on,  to  the  diflnnce  of  fix  or  eight  feet,  perhaps,  in¬ 
to  a  refervoir  ;  from  thence,  without  any  manual  la¬ 
bour,  it  is  conveyed  to  the  very  top  of  the- mill  by  the 
elevators,  which  confifl  of  a  number  of  fmall  buckets 
of  the  fize  of  tea  cups,  attached  to  a  long  band  that 
goes  round  a  wheel  at  the  top,  and  another  at  the  bot¬ 
tom  of  the  mill.  As  the  band  revolves  round  the* 
wheels,  tlicfe  buckets  dip  into  the  refervoir  of  wheat  or 
flour  below,  and  take  their  loads  up  to  the  top,  where 
they  empty  themfelves  as  they  turn  round  the  upper 
wheel.  1  lie  elevators  are  incJofed  in  fquare  wooden 
tubes,  to  prevent  them  from  catching  in  anything,  and 
alfo  to  prevent  dull.  By  means  of’ thefe  two  fimple 
contrivances  110  manual  labour  is  required  from  the  mo¬ 
ment  the  wheat  is  taken  to  the  mill  till  it  is  converted 
into  flour,  and  ready  to  be  packed,  during  the  various 
procefles  of  fereening,  grinding,  fifting,  & c. 

That  this  is  a  confiderable  improvement  is  obvious  ; 
and  we  are  not  without  hopes  that  it  may  be  adopted. 

The  licentioufnefs  of  an  Englifh  mob  Inis  indeed  perfe- 
cuted  an  Arkwright,  expelled  the  inventor  of  the  fiv- 
fhuttle  from  his  native  country,  and  by  fuch  conduifl 
prevented  the  re-ere&ion  of  the  Albion  mills,  and  the 
general  eftablJfhment  of  faw-milU  through  the  kingdom; 
but  their  fovereignty  perhaps  will  not  be  ronfed  by  fo 
eafy  and  fimple  a  contrivance  as  this  to  ItfTtn  the  quan¬ 
tity  of  manual  labour.  For  an  account  of  the  Dutch 
oil-mill,  which  was  fomchow  omitted  in  its  proper  place 
in  the  Encyclopedia ,  fee  Oil- Mill  in  this  Supplement. 
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JS  a  fcience,  the  objecl  of  which  is  the  defeription  and 

arrangement  of  inorganic  bodies  or  minerals  ;  or  of  all 
the  bodies  which  belong  to  onr  globe,  excepting  animal 
and  vegetable  fubflances. 

Since  the  publication  of  the  article  Mineralogy, 
Encycl.  fcarcely  a  fingle  day  has  palled  without  the  difeo- 
very  of  fome  new  mineralogical  fa&,  or  the  dete&ion  of 
omeold  and  unfufpedled  error.  Thefe  improvements  can¬ 
not  be  overlooked  in  the  prefen t  Supplement.  But  they 
are  fo  numerous  in  every  part  of  the  fcicncc,  that  we 
can  hardly  notice  them  without  giving  a  pretty  com¬ 
plete  view  of  the  prefent  Hate  of  mineralogy.  This 
will  fcarcely  occupy  more  room,  and  mufl  be  much 
more  ufeful  as  well  as  entertaining,  ahan  an  undigefted 
.  Suppl.  Vol.  II.  Part  I. 


mnfs  of  annotations  and  remarks.  We  undertake  this 
talk  the  more  readily,  becaufe  in  the  article  Min  era- 
logy  in  the .  Encyclopedia,  the  improvements  of  Mr 
Werner  and  his  dilciples,  to  which  the  fcience  is  indebt¬ 
ed  for  a  great  part  of  its  prefent  accuracy,  have  been 
entirely  overlooked. 

The  object  of  mineralogy  is  twofold,  j.  To  defcnlc 
every  mineral  with  fo  much  accuracy  and  nreeilion,  that 
it  may  be  eafily  diftingnilhed  from  every  other  mineral; 
2.  To  arrange  them  into  a  fylkm  in  fuch  a  manner  that 
every  mineral  may  be  eafily  referred  to  its  proper  place, 
and  that  a  perfon  may  be  able,  merely  by  the  help  of 
the  fyftem,  to  difeover  the  name  of  any  mineral  what¬ 
ever.  When  thefe  two  objefis  are  accomplilhed,  mi- 

®  b  lieralogy. 
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Chap.  I 


Defrupdon  neralogy,  ftri&ly  fo  called,  !b  completed.  But  were  we 
of  Minerals.  here,  the  utility  of  the  fciencc,  if  it  would  be 

'  '  entitled  to  the  name  of  fcience,  could  hardly  be  confi- 

dered  as  very  great.  We  mull  therefore  apply  chemifry 
to  difcover  the  ingredients  of  which  minerals  are  com- 
pofed,  and  to  deteft,  if  poflible,  the  laws  which  thefe 
ingredients  have  obferved  in  their  combination.  Thus 
we  (hall  really  extend  our  knowledge  of  inorganic  na¬ 
ture,  and  be  enabled  to  apply  that  knowledge  to  the 
_  improvement  of  almoll  every  art  and  manufacture. 
Divifion  of  Mineralogy  naturally  divides  itfelf  into  three  parts, 
the  article.  The  f>f  treats  of  the  method  of  defcribing  minerals  ;  the 
fecund,  of  the  method  of  arranging  them  ;  and  the  third 
exhibits  them  in  a  fyftem  delcribed  and  arranged  ac¬ 
cording  to  the  rules  laid  down  in  the  two  firlt  parts. 
Thefe  three  parts  (hall  be  the  fubjeas  of  the  following 
chapters ;  and  we  (hall  finifh  the  article  with  a  chapter 
on  the  chemical  analyfis  of  minerals. 

Chap.  I.  Of  the  Description  of  Minerals. 

Nothing,  at  firft  fight,  appears  eafier  than  to  de- 
feribe  a  mineral,  and  yet,  in  reality,  it  is  attended  with 
a  great  deal  of  difficulty.  The  mineralogical  dekrip- 
tions  of  the  ancients  are  fo  loofe  and  inaccurate,  that 
many  of  the  minerals  to  which  they  allude  cannot  be 
afeertained  ;  and  confequently  their  obfervations,  how¬ 
ever  valuable  in  themfelves,  are  often,  as  far  as  refpeds 
us,  altogether  loft.  It  it  obvious,  that  to  diftingu.fh  a 
mineral  from  every  other,  we  muft  either  mention  fome 
peculiar  property,  or  a  colle&ion  of  properties,  which 
cxift  together  in  no  other  mineral.  Thefe  properties 
muft  be  deferibed  in  terms  rigidly  accurate,  which  con¬ 
vey  precife  ideas  of  the  very  properties  intended,  and  of 
no  other  properties.  The  fmalldl  deviation  from  this 
would  had  to  confufion  and  uncertainty.  Now  it  is 
impoffible  to  deferibe  minerals  in  this  manner,  unlefs 
there  be  a  peculiar  term  for  each  of  their  properties  ; 
and  unlefs  this  term  be  completely  underftood.  Miners- 
logy  therefore  muft  have  a  language  of  its  own  ;  that  is 
to  fay,  it  muft  have  a  term  to  denote  every  mineralogi- 
cal  property,  and  each  of  thefe  terms  muft  be  accurate¬ 
ly  defined.  The  language  of  mineralogy  was  invented 
by  the  celebrated  Werner  of  Freybetg,  and  firlt  made 
known  to  the  world  by  the  publication  of  his  treatife 
on  the  external  characters  of  minerals .  Of  this  language 
we  fhall  give  a  view  in  the  following  general  defcription 
of  the  properties  of  minerals  (a).  < 

4  fIpc  The  properties  of  minerals  may  be  divided  into  two 
ctauiieral*. daffies.  Properties  difcoverable  without  deftroying 

the  texture  of  the  mineral;  2d,  Properties  refultmg 
from  the  action  of  other  bodies  on  it.  1  he  firft  clafs 
has,  by  Werner  and  his  difciples,  been  ca  led  external 
properties,  and  by  fome  French  writers  phyfical ;  the 
fecond  clafs  has  been  called  chemical . 

The  external  properties  may  be  arranged  under  the 
following  heads : 


External 
Chandler!  i 


S 

Figure* 


1  Figure.  8  Du&ility.  14  Sound. 

2  Surface.  9  Frafture.  1 5  Smell. 

3  Transparency.  10  Texture.  16  Tafle. 

4  Colour.  11  Structure.  17  Gravity. 

5  Scratch.  12  Fragments.  18  Magnetifm. 

6  Lull  re.  13  Feel.  39  Ele&ricity. 

7  Hardnefs. 

I.  By  figure  is  meant  the  fhape  or  form  which  a 
mineral  is  obferved  to  have.  The  fgure  of  minerals  is 
either  regular ,  particular ,  or  amorphous .  I.  Minerals 
which  affume  a  regular  figure  are  (aid  to  be  cryilal- 

lized  *.  The  fules  of  a  cryilal  are  called  faces  ;  the* See  Cm 
lharp  line  formed  by  the  inclination  of  two  faces  is  call- 
ed  an  edge ;  and  the  corner,  or  angle,  formed  by 
meeting  of  feveral  edges  in  one  point,  is  called  a  folid 
angle ,  or  limply  an  angle .  I  bus  a  cube  has  fix  faces,, 

twelve  edges,  and  eight  angles.  2.  Some  minerals, 
though  not  cryltallized,  affe&  a  particular  figure.  Thefe 
particular  figures  are  the  following  :  Globular ,  like  a 
globe;  oval,  like  an  oblong  fpheriod  ;  ovate>  like  an 
egg ;  cbeefefhaped ,  a  very  flattened  fphere  ;  almond - 
Jhaped,  like  an  almond  ;  ceuticular ,  like  a  double  convex 
lenfe,  comprefled  and  gradually  thinner  towards  the 
edges  ;  cuneiform ,  like  a  wedge  ;  nodulous ,  having,  de. 
prtfllons  and  protuberances  like  a  potatoe  ;  botryoidal , 
like  grapes  clofely  prefied  together  ;  dentiform ,  longilh 
and  tortuous,  and  thicker  at  the  bottom  than  the  top ; 
<wireform,  like  a  wire  ;  capillary ,  like  hair,  finer  than 
the  preceding  ;  retiform ,  threads  interwoven  like  a  net ; 
dendritic ,  like  a  tree,  having  branches  iffuing  from  a 
common  ftem  ;  Jhrubform ,  branches  not  arifing  from  a 
common  ftem  ;  coraloidal ,  branched  like  coral  ;  falacli - 
ticaU  like  ificles ;  clavated,  like  a  club,  long,  and  thicker 
at  one  end  than  another;  fafeiform,  long  ftraight  cylin¬ 
drical  bodies,  united  like  a  bundle  of  rods  ;  tubular ,  cy¬ 
lindrical  and  hollow.  3.  When  minerals  have  neither 
a  regular  nor  particular  fhape,  they  are  faid  to  be  amor- 

phous.  6 

II.  By  SURFACE  is  meant  the  appearance  of  the  ex-  surfsti, 
ternal  furface  of  minerals.  The  furface  is  either  uneven, 
compofed  of  fmall  unequal  elevations  and  depreffipns ; 
fcabreus,  having  very  fmall  Jharp  and  rough  elevations, 
more  eatily  felt  than  feen ;  drufy,  covered  with  very  minute 
cryftals ;  rough,  compofed  of  very  minute  lluut  ele¬ 
vations,  cafily  diftinguifhable  by  the  feel;  fcaly,  compo¬ 
fed  of  very  minute  thin  feale-like  leaves;  fmooth,  free 
from  all  inequality  or  roughnefs  ;  fpecular,  having  a 
fmooth  poliffied  furface  like  a  mirror  ;  ox  freaked,  ha¬ 
ving  elevated,  ftraight,  and  parallel  lines.  This  laft  cha¬ 
racter  is  confined  to  the  furface  of  cryftals.  Th  efreah 

arc  either  tranfverfe;  longitudinal ;  alternate,  in  diffe¬ 
rent  directions  on  different  faces ;  plumofe,  running  from 
a  middle  rib  ;  or  decujfaled ,  crofting  each  other.  _  7 

III.  By  transparency  is  meant  the  proportion  ofTranfp* 
light  which  minerals  are  capable  of  tranfmitting.  They  t«cj. 
are  tranfparent  or  pellucid,  when  objects  can  be  feen  di- 
ftinctly  through  them  ;  diaphanous,  when  obje&s  are 

feen 


,Av  The  fulled  account  of  Werner’s  external  changers  which  we  have  feen  m  the  Englifh  language,  has 
I  •  u  r*  T  wnfrtn  in  his  Philofofihv  of  Mineralogy.  We  have  availed  ourfelves  of  this  book,  in  order 
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,  Sternal  feen  through  them  indiftin&Iy  ;  fub diaphanous,  when 
C  racers,  light  pafles  but  in  fo  fmall  a  quantity  that  obje&s  can* 
Pp  not  be  feen  through  them  (a)  ;  opaque ,  when  no  light 
is  tranfmitted. 

When  opaque  minerals  become  tranfparent  in  water, 
they  are  called  hydrophanous.  When  obje&s  are  feen 
double  through  a  tranfparent  mineral,  it  is  faid  to  refratt 
l  doubly .  ' 

I  dour.  IV.  The  colours  of  minerals  may  be  reduced  to  eight 
chiles. 


1.  Whites • 

Snow  white.  Pure  white. 

Reddifh  white.  White  with  a  light  tint  of  red. 
Yellowiih  white.  White  with  a  light  tint  of  yellow. 
Silver  white.  Yellowiih  white  with  a  metallic  luftre. 
Greyifh  white.  White  with  a  light  tint  of  black. 
Greenifh  white.  White  with  a  light  tint  of  green. 
Milk  white.  White  with  a  light  tint  of  blue. 

Tin  white.  Milk  white  of  a  metallic  luftre. 

2.  Greys. 

Bluifh  grey.  Grey  with  a  little 'blue. 

Lead  grey.  Bluifh  grey  with  a  metallic  luftre. 

Pearl  grey.  Light  grey  with  a  flight  mixture  of  vio¬ 
let  blue. 

Smoke  grey.  Dark  grey  with  a  little  blue  and 
Brown. 

Greenifh  grey.  Light  grey  tinged  with  green. 
Yellowifh  grey.  A  light  grey  tinged  with  yellow. 
Steel  grey.  A  dark  grey  with  a  light  tint  of  yel¬ 
low  and  a  metallic  luftre. 

Black  grey.  The  darkeft  grey  with  a  tint  of  yellow. 

3.  Blacks. 

Greyifh  black.  Black  with  a  little  white. 

Brownifh  black.  Black  with  a  tint  of  brown. 
Black.  Pure  black. 

Iron  black.  Pure  black  with  a  fmall  mixture  of 
white  and  a  metallic  luftre. 

Bluifh  black.  Black  with  a  tint  of  blue. 

4.  Blues. 

Indigo  blue.  A  dark  blackifh  blue. 

Pruflian  blue.  The  pureft  blue. 

Azure  blue.  A  bright  blue  with  fcarce  a  tint  of 
red. 

Smalt  blue.  A  light  blue. 

Violet  blue.  A  mixture  of  azure  blue  and  carmine. 
Lavender  blue.  Violet  blue  mixed  with  grey. 

Sky  blue.  A  light  blue  with  a  flight  tint  of  green. 

5.  Greens. 

Verdigris  green.  A  bright  ,green  of  a  bluifh  caft. 
Seagreen.  A  very  light  green,  a  mixture  of  verdi¬ 
gris  green  and  grey. 

Beryl  green.  The  preceding,  but  of  a  yellowifh 
caft. 


Emerald  green.  Pure  green. 

Grafs  green.  Pure  green  with  a  tint  of  yellow. 

Apple  green.  A  light  green  formed  of  verdigris 
green  and  white. 

Leek  green.  A  very  dark  green  with  a  caft  of 
brown. 

Blackifh  green.  The  darkeft  green,  a  mixture  of 
leek  green  and  black. 
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Piftachio  green.  Grafs  green,  yellow  and  a  little  External 
brown.  _  Charaam; 

Olive  green.  A  pale  yellowifh  green  with  a  tint  of 
brown. 

Afparagus  green.  The  lighted  green*  yellowifh 
with  a  little  brown  and  grey. 

6.  Yellows. 

Sulphur  yellow.  A  light  greenifh  yellow. 

Brafs  yellow.  The  preceding,  with  a  little  lefs  green 
and  a  metallic  luftre. 

Lemon  yellow.  Pure  yellow. 

Gold  yellow.  The  preceding  with  a  metallic  luftre. 

Honey  yellow.  A  deep  yellow  with  a  little  reddifh 
brown. 

Wax  yellow.  The  preceding,  but  deeper. 

Pyritaceous.  A  pale  yellow  with  grey. 

Straw  yellow.  A  pale  yellow,  a  mixture  of  fulphur 
yellow  and  reddifh  grey. 

Wine  yellow.  A  pale  yellow  with  a  tint  of  red. 

Ochre  yellow.  Darker  than  the  preceding,  a  mix¬ 
ture  of  lemon  yellow  with  a  little  brown. 

Ifabella  yellow.  A  pale  brownifh  yellow,  a  mixture 
of  pale  orange  with  reddifh  brown. 

Orange  yellow.  A  bright  reddifh  yellow,  formed  of 
lemon  yellow  and  red. 

7.  Reds. 

Aurora  red.  A  bright  yellow  red,  a  mixture  of  fcar- 
Iet  and  lemon  yellow. 

Hyacinth  red.  A  high  red  like  the  preceding,  but 
with  a  (bade  of  brown. 

Brick  red.  Lighter  than  the  preceding  ;  a  mixture 
of  aurora  red  and  a  little  brown. 

Scarlet  red.  A  bright  and  high  red  with  fcarce  a 
tint  of  yellow. 

Copper  red.  A  light  yellowifh  red  with  the  metal¬ 
lic  luftre. 

Blood  red.  A  deep  red,  a  mixture  of  crimfon  and 
fcarlet. 

Carmine  red.  Pure  red  verging  towards  a  caft  of 
blue. 

Cochineal  red.  A  deep  red  ;  a  mixture  of  carmine 
with  a  little  blue  and  a  very  little  grey. 

Crimfon  red.  A  deep  red  with  a  tint  of  blue. 

Flefh  red.  A  very  pale  red  of  the  crimfon  kind. 

Rofe  red.  A  pale  red  of  the  cochineal  kind. 

Peach  blofTom  red.  A  very  pale  whitifh  red  of  the 
crimfon  kind. 

Mordorc.  A  dark  dirty  crimfon  red;  a  mixture  of 
crimfon  and  a  little  brown. 

Brownifh  red.  A  mixture  of  blood  red  and  brown. 

8.  Browns . 

Reddifh  brown.  A  deep  brown  inclining  to  red. 

Clove  brown.  A  deep  brown  with  a  tint  of  carmine. 

Yellowifh  brown.  A  light  brown  verging  towards 
ochre  yellow. 

Umber  Brown.  Alight  brown,  a  mixture  of  yel¬ 
lowifh  brown  and  grey. 

Hair  brown.  Intermediate  between  yellow  brown 
and  clove  brown  with  a  tint  of  grey. 

Tombac  brown.  A  light  yellowifh  brown,  of  a  me¬ 
tallic  luftre,  formed  of  gold  yellow  and  rtddifh  brown. 

B  b  2  Liver 


(b)  After  Mr  Kirwan,  we  have  denoted  thefe  three  degrees  of  tranfparency  by  the  figures  4,  3,  2.  When  a 
mineral  is  fubdiaphanous  only  at  the  edges,  that  is  denoted  by  the  figure  1.  Opacity  is  fometiroes  deno 
ted  by  o. 
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Liver  brown.  A  dark  brown;  blackifh  brown  with 
a  tint  of  gieen. 

Blackifh  brown.  The  davkeft  brown. 

Colours,  in  refpeA  of  intenfity,  are  either  dark,  deep , 
light,  or  pale ,  When  a  colour  cannot  be  referred  to 
any  of  the  preceding,  but  is  a  mixture  of  two,  thi3  is 
exprefied,  by  faying,  that  the  prevailing  one  verges  to¬ 
wards  the  other,  if  it  has  only  a  fmall  tint  of  it  ;  pqfes 
into  it,  if  it  has  a  greater.  , 

V.  By  the  scratch  or  streak,  is  meant  the  mark* 
left  when  a  mineial  is  Icratched  by  any  hard  body,  as 
the  point  of  a  knife.  It  is  either  Jimilar ,  of  the  lame 
colour  with  the  mineral  ;  or  djfimilar ,  of  a  different  co¬ 
lour. 

VI.  Lustre,  is  the  gdofs  or  brightnefs  which  ap¬ 
peals  on  the  external  furface  of  a  mineral,  or  on  its  in¬ 
ternal  furface  when  frtfh  broken.  The  nrft  is  culled 
external ,  the  fecond  internal  luftre.  Luftre  is  either 
common ,  that  which  mod  minerals  polfefs ;  fdky,  like 
that  of  filk  or  mother-of-pearl;  waxy,  like  chat  of  wax; 
greafy ,  like  that  of  greafe;  or  metallic f  like  that  of  me¬ 
tals. 

As  to  the  degree,  the  greateft  is  called  fplendent , 
the  next  finning,  the  third  dulljjh  ;  and  when  only  a  few 
fcattered  particles  fhine,  the  luftre  is  called  dull  ( c). 

VII.  We  have  ufed  figures  to  denote  the  comparative 
hardness  of  bodies  ;  for  an  explanation  of  which,  we 
refer  to  the  aiticle  Chemistry,  Vol.  I.  p.  224.  of  this 
Supplement, 

VIII.  With  refpedl  to  ductility  and  brittle¬ 
ness,  minerals  are  either  malleable;  fe title ,  capable  of 
being  cut  without  breaking,  but  rot  malleable  ;  jlexile, 
capable  of  being  bent,  and  when  bent  retaining  their 
lhape  ;  or  elajltc ,  capable  of  being  bent,  but  recovering 
their  former  fhape.  Minerals  deilitute  of  thefe  pro¬ 
perties  are  brittle .  Brittle  minerals,  with  refpedl  to  the 
cafe  with  which  they  may  be  broken,  are  either  very 
tough ,  tough,  fragile,  or  very  fragile, 

IX.  By  fracture  is  meant  the  frefh  furface  which 
a  mineral  difplays  when  broken.  It  is  either^//,  with* 
out  any  general  elevation  or  deprrffion  ;  or  conchotdal, 
having  wide  extended  roundifh  hollows  and  gentle  ri- 
fings.  When  thefe  are  not  very  evident,  the  fra&ure 
is  called^/  concheidal;  when  they  are  fmall,  it  is  call¬ 
ed  fmall  eonchoidal ;  and  when  of  great  extent,  great 
conchoidal. 

The  fradlure  may  alfo  be  even,  free  from  all  afperi- 
tics;  uneven,  having  many  fmall,  fharp,  abrupt,  irregular 
elevations  and  inequalities;  and  from  the  fize  of  thefe,  this 
fracture  is  denominated  coarfe, fmall,  or  fne ;  fplintery , 
having  fmall,  thin,  half  detached,  fharp  edged  fplinters, 
according  to  the  fize  of  which  this  fradlure  is  donomi- 
nated  coarfe  or  fine;  or  raggedy  having  many  very  mi¬ 
nute  fharp  hooks,  more  fenfible  to  the  hand  than  the 
eye. 

X.  By  texture  is  meant  the  internal  ftrudlure  or 
difpefition  of  the  matter  of  which  a  mineral  is  compofed, 
which  may  be  difeovered  by  breaking  it.  The  texture  is 
either  corpatt,  without  any  diftinguiihable  parts,  or  the 
appearance  of  being  compofed  of  fmaller  parts;  earthy , 
compofed  of  very  minute  almojl  imperceptible  rough 
parts  ;  granular,  compofed  of  fmall  fhapelefs  grains  ; 
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global  form,  compofed  of  fmall  fpherical  bodies  ;  fibrous.  Extern- 
compofed  of  fibres  which  may  be  long*  ftsort,  Jlraight,  Ckara$e  j 
crooked ,  parallel,  divergent,  fehated,  fafciculated,  or  dec  if  '■“v*.! 
fated;  radiated,  confuting  of  long  narrow  flattifh  lamelice; 
or  lamellar  or  foliated,  confi  fling  of  fmooth  continued 
plates  covering  each  other:  thefe  plates  may  be  either 
Jlraight,  crocked,  or  undulating, 

XI.  The  structure  or  compound  texture  is<  I? 
the  manner  in  which  the  parts  that  form  the  texture 
are  difpofed.  It  is  either  fluty ,  in  ftraight  layers  like 
fiate  ;  tejlaccous,  in  incurvated  layers;  concentric ,  in  con¬ 
centric  layers  ;  or  columnar,  in  columns. 

The  texture  and  Jirutlure  may  at  firil  view  appear  the 
fame  ;  but  in  reality  they  are  very  different.  Thus 
common  Gate  has  often  the  flaty  fruclure  and  earthy  tex¬ 
ture,  The  texture  of  pitcoal  is  compaCl,  but  its  llruc- 
ture  is  often  flaty. 

XII.  By  fragments  is  meant  the  fhape  of  the  pieces  p1^ 
o  which  a  mineral  breaks  when  flruck  with  a  ham* 

They  are  either  cubic ;  rbomboidal ;  nvedgejhaped ; 
fplintery,  thin,  long,  and  pointed  ;  tabular,  thin,  and 
broad,  and  fharp  at  the  corners,  as  common  Hate;  or 
indeterminate,  without  any  particular  refemblar.ee  to  any 
other  body.  The  edges  of  indeterminate  fragments  are 
either  very  Jhatp,f?arp,  JharpiJb,  or  blunt f 

XIII.  By  the  feel  of  minerals  is  meant  the  fenfa- 
tiou  which  their  furfaces.  communicate  when  handled. 

T  he  feel  of  fomc  minerals  is  greafy,  of  others  dry,  See, 

X,IV.  Some  minerals  when  ftruck  give  a  char 
sound,  as  common  Gate;  others  a  dull  found. 

The  SMELL,  TASTE,  SPECIFIC  GRAVITY,  and  MAG¬ 
NETISM  of  minerals,  require  no  explanation. 

With  refpedt  to  electricity,  fume  minerals  become 
tlc&ric  when  healed,  others  when  rubbed,  others  cannot 
be  rendered  eledliic.  The  ele&ricity  of  fome  minerals 
is  poftive  or  vitreous,  of  others  negative  or  refitious . 

As  for  the  chemical  properties  of  minerals,  they 
have  been  already  explained  in  the  article  Chemistry, 
which  makes  a  part  of  this  Supplement,  And  for  the 
defeription  of  the  blow-pipe,  and  the  manner  of  ufing 
it,  we  refer  the  reader  to  a  treatife  on  that  fubjed  pre¬ 
fixed  to  the  article  Mineralogy  in  the  Encyclopedia, 

Chap.  II.  Of  the  Arrangement  of  Minerals. 

Minerals  may  be  arranged  two  ways,  according  to 
their  external  characters,  and  according  to  their  chemi¬ 
cal  compofition.  The  firit  of  thefe  methods  has  been 
called  an  artificial  claftification  ;  the  fecond,  a  natural 
one.  The  firit  is  indifpenfably  neccffary  for  the  lin¬ 
den  t  of  nature  ;  the  fecond  is  no  lefs  indifpenfable  for 
the  proficient  who  means  to  turn  his  knowledge  to  ac¬ 
count.  Without  the  fir  ft,  it  is  iinpofiible  to  difeoverthe 
names  of  minerals;  and  without  the  fecond,  we  mult  re¬ 
main  ignorant  of  their  ufe. 

Almoft  every  fyftem  of  mineralogy  hitherto  publifh- 
ed,  at  leail  fincc  the  appearance  of  Werner’s  external 
characters,  has  attempted  to  combine  thefe  two  arrange¬ 
ments,  and  to  obtain  at  one  and  the  fame  time  the  ad¬ 
vantages  peculiar  to  each.  But  no  attempt  of  this 
kind  has  hitherto  fuceeeded.  Whether  this  be  owing 
to  any  thing  impofiible  in  the  undertaking,  or  to  the 
_  prefent 


(c)  Thefe  four  degrees  have  been  denoted  by  Kirvvan  by  the  figures  4,  3*  2,  1,  and  no  luftre  by  o.  We  have 
imitated  him  in  the  prefent  article. 
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|| tificial  prefent  lmptrfeft  (late  of  mineralogy,  as  is  more  pro- 
■Jften1,  bable,  we  do  not  take  upon  us  to  determine.  But 
■P  furely  the  want  of  fuccefs,  which  has  hitherto  attended 
all  attempts  to  combine  the  two  arrangements,  oua-.ht 
to  fuggeit  the  propriety  of  feparating  them.  By  adhe¬ 
ring  tlii&ly  to  one  language,  the  trouble  of  fludying 
two  different  fyftems  would  be  entirely  prevented.  Thev 
would  throw'  mutual  light  upon  each  other  :  the  artifi¬ 
cial  fyllem  w'ould  enable  the  fludent  to  difcover  the 
names  of  minerals  ;  the  natural  would  enable  him  to  ar- 
■  I  range  them,  and  to  lludy  their  properties  and  ufes. 

The  happy  arrangement  of  C'ronlledt,  together  with 
the  fub feci ue nt  improvements  of  Bergman,  Werner,  Kir- 
wan,  Hauy,  and  other  celebrated  mineralogiils,  ha3 
brought  the  natural  fyllem  of  mineralogy  to  a  confider- 
able  degree  of  perft&ion.  But  an  artificial  fyilem  is 
flill  a  defideratum  ;  for  excepting  Linnaeus,  whofe  iuc- 
M  cefs  was  precluded  by  the  ilate  of  the  fcience,  no  one 

has  hitherto  attempted  it.  Though  we  are  very  far 
from  thinking  ourfelves  fufficiently  qualified  for  under¬ 
taking  fuch  a  talk,  we  fhall  neverthclef*  venture,  in  the 

I  next  chapter,  to  fketch  out  the  rudiments  of  an  artificial 
fyilem.  The  attempt,  at  lead,  will  be  laudable,  even 
though  we  fhould  fail. 

Chap.  III.  Artificial  System. 
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t  fk‘al  Minerals  may  be  divided  into  fix  cla fifes  : 
cj-s*  I.  Minerals  that  cannot  be  fufed  by  the  blow-pipe 
per  fe. 

2.  Minerals  fufible per  fe  by  the  blow-pipe. 

S  3*  Minerals  fufible  by  the  blow-pipe  per  fe  when  ex- 

pofed  to  the  blue  flame,  but  not  when  expofed  to  the 
yellow'  flame. 

.  4.  Minerals  fufible  per  fe  by  the  blow-pipe  ;  and 
when  in  fufion,  partly  evaporating  in  a  vifible  fmoke. 

5.  Minerals  which  totally  evaporate  before  the  blow- 
pipe. 

6.  Minerals  totally  foluhle  in  muriatic  acid  with  ef- 
fervefeerree,  the  folution  colourlefs. 

Under  thefe  heads  we  fhall  arrange  the  fubjeCts  of 
the  mineral  kingdom. 

I  Class  I.  INFUSIBLE. 

ORDER  I.  Specific  gravity  fromii6  to  12. 

Genus  1.  Colour  whitiih  iron  grey. 

Species  l .  Native  platinum. 

ORDER  II.  Sp.  gr.  8.5844  to  7.006. 

GenusH.  Attracted  by  the  magnet. 

Sp,  1.  Native  iron. 

Genus  II.  Not  attracted  by  the  magnet. 

Sp.  1 .  Native  copper. 

.  .  Flexible  and  malleable.  Colour  ufually 

red. 

Sp.  2.  Wolfram. 

Brittle.  Colour  ufually  brown  or  black. 

ORDER  TIL  Sp.  gr.  from  6.4509  to  5.8. 

Genus  I.  Forms  a  blue  glafs  wfith  microcofmic 
fait,  which  becomes  colourlefs  in  the  yellow,  but 
recovers  its  colour  in  the  blue  flame. 

Sp,  1,  Tungflat  of  lime. 

Genus  II.  Forms  with  microcofmic  fait  a  per¬ 
manently  coloured  bead. 

Sp.  1.  Sulphuret  of  cobalt. 


Sp.  gr.  from  4.8  to  4.J. 

Genus  I.  Tinges  borax  dark  green. 

Sp.  1.  Common  magnetic  iron  (lone. 

Cenus  II.  Tinges  borax  reddifh  brown. 

Sp.  1.  Grey  ere  of  manganefe. 

ORDER  V.  Sp.  gr.  from  4.4165  to  3.092.  Infu- 
Jible  with  fixed  alkalies. 

Genus  I.  Hardnefs  20. 

Sp.  1.  Lh’amond. 

Genus  II.  Hardnefs  15  to  17.  Caufe3  (ingle  re¬ 
fraction. 

Sp.  1.  Telefia. 

Sp.  2.  Corundum. 

Genus  ill.  Hardnefs  13.  Single  refraCtion. 

Sp.  1.  Ruby. 

Cryitallizes  in  oCtohedrons. 

Genus  IV.  Hardnefs  12.  Single  refraCtion. 

Sp.  1.  Chryfoberyl. 

Genus  V.  Hardntis  1  2.  C an fes  double  refraCtion. 
Becomes  eleCtric  when  heated. 

Sp.  1 .  Topaz. 

Genus  VI.  llardncfs  10  to  16.  Double  refrac¬ 
tion.  Sp.  gr.  4.2  to  4.165. 

Sp.  1.  Zircon. 

Genus  VII.  Hardnefs  6  to  9.  Feels  greafy. 

Sp.  i.  Cyauite. 

Genus  VIII.  Hardnefs  9  to  10.  Feel  not  greafy. 
Double  refraction.  Sp.  gr.  3.283  to  3.2S5. 
Sp.  1.  Chryfolite. 

Genus  IX.  Hardnefs  12.  Infufible  with  borax. 
Colour  of  large  mafles  black,  of  thin  pieces 
deep  green. 

Sp.  Ceylanite. 

( Phufphal  of  lime.) 

ORDER  VI  Sp.gr.  from  2.9829 to  1.987.  Infufible. 
with  fixed  alkalies. 

Genus  I.  Hardnefs  12. 

Sp.  1  *  Emerald. 

Genus  II.  Hardnefs  10. 

Sp.  t.  Jade. 

Genus  III.  Hardnefs  6  to  7..  Somewhat  tranf- 
parent. 

Sp.  1.  Phofphat  of  lime. 

Before  the  blow-pipe  becomes  furrounded 
wfith  a  luminous  green  vapour. 

Genus  IV.  Hardnefs  6.  Opaque. 

Sp.  1.  Micarelle. 

Genus  V.  Stains  the  fingers.  Colour  lead  grey. 
Sp.  1.  Plumbago. 

Spanifli  wax  rubbed  with  plumbago  does 
not  become  eleCtric  ;  or  if  it  does,  the 
ekdricity  is  negative.  Streak  lead  grey 
even  on  earthen  ware. 

ORDER  VII.  Sp.  gr.  from  4.7385  to 4.569.  Fufible 
wfith  fixed  alkalies. 

Genus  I.  Stains  the  fingers.  Colour  lead  grey. 

Sp.  1  Molybdena. 

Spanifli  wax  rubbed  with  molybdena  be¬ 
comes  pofitively  eleClric.  Streak  on 
earthen  ware  yellowifli  green. 

ORDER  VIII.  Sp.  gr.  from  4.1668  to  2.479.  Fu¬ 
fible  with  fixed  alkalies. 

*  Hardnefs  from  10  to  12. 
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Artificial  Genus  I:  Ufually  white.  Cryflals  dodecahedrons. 
Syft-m.  Double  refra&ion.  Fra&ure  impsrfe&ly  con- 

trhoidal  or  fplintery.  r  Brittle. 

Sp.  I.  Quartz. 

Genus  II.  Ufually  dark  brown.  Fra&ure  per- 
fe&ly  conchoidal.  Brittle.  Eafily  breaks  into 
'  fplinters. 

Sp.  i.  Flint. 

Genus  III.  Not  brittle.  Fra&urc  even  or  im- 
perfedlly  conchoidal. 

Sp.  i.  Chalcedony. 

Sp.  2.  Jafper. 

Genus  IV.  Forms  with  pot  a  fs  a  violet  glafs,  with 
foda  or  borax  a  brown  glafs,  with  microcofmic 
fait  a  honey  yellow  glafs.  Colour  green.  A- 
morphous. 

Sp.  i.  Chryfoprafium. 

Genus  V.  Tinges  foda  red.  The  colour  difap* 
pears  before  the  blue  flame,  and  returns  before 
the  yellow  flame, 

* Sp.  I.  Oxyd  of  manganefe  and  barytes. 

Sp.  2.  Black  ore  of  manganefe. 

Sp.  3.  Carbonat  of  manganefe. 

(Brown  ore  of  iron.  Red  ore  of  iron.) 
**  Hardnefs  9  to  3. 

Genus  VI.  Flexible  and  elaflic  in  every  direc¬ 
tion. 

Sp.  1.  Elaflic  quartz. 

£  Genus  VII.  Emits  white  flakes  before  the  blow** 
pipe. 

Sp.  1.  Blende. 

Genus  VIII.  Becomes  ele&ric  when  heated. 

Sp.  1.  Calamine. 

Genus  IX.  Tinges  borax  green.  Blackens  before 
the  blow-pipe. 

Sp.  1.  Mountain  blue. 

Colour  blue. 

Sp.  2.  Green  carbonat  of  copper. 

Colour  green. 

Genus  X.  Tinges  borax  green.  Becomes  attra&able 
by  the  magnet  by  the  a&ion  of  the  blow-pipe. 
Sp.  1.  Brown  iron  ore. 

Colour  brown. 

Sp.  2.  Red  iron  ore. 

Colour  red. 

Genus  XL  Tinges  borax  fmutty  yellow.  Be¬ 
comes  brownifh  black  before  the^blovv-pipe. 

Sp.  1.  Carbonat  of  iron. 

Genus  XII,  Feels  greafy. 

Sp.  1.  Steatites. 

(Black  ore  of  Manganefe.  Carbonat  of 
.  manganefe.  Mica.) 

ORDER  IX.  Sp.  gr.Hrom  2.39  to  1.7. 

Genus  I.  Luftre  glafly. 

Sp.  1.  Opal. 

Sp.  2.  Hyalite. 

Genus  II.  Lu fire  greafy. 

Sp.  1.  Pitch  done. 

Genus-  III.  Luftre  waxy  or  pearly. 

1 Sp.  1.  Staurolite. 

Class  II.  FUSIBLE. 

ORDER  I.  Sp.  gr.  from  19  to  10. 

Genus  I.  Colour  Yellow. 
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Sp.  i.  Native  gold. 

Genus  II.  Colour  white. 

Sp.  1.  Native  Silver. 

Genus  III.  Colour  yellowifh  white. 

Sp.  1 .  Alloy  of  ftlver  and  gold. 

ORDER  II.  Sp,  gr.  from  7.786  to  4.5. 

Genus  L  Flexible  and  malleable. 

Sp.  1.  Sulphuret  of  filver. 

**  Brittle. 

*  Genus  II.  Tinges  borax  white. 

Sp.  1.  Tinitone. 

Genus  III.  Tinges  borax  green. 

Sp.  1.  Sulphuret  of  copper. 

Colour  bluifh  grey. 

Sp .  2.  Chromat  of  lead. 

Colour  aurora  red. 

Sp.  3.  Purple  copper  ore. 

Colour  purple. 

Genus  IV.  Tinges  borax  faint  yellow.  Becomes 
black  when  expofed  to  the  vapour  of  fulphurct 
of  ammonia. 


Sp.  1.  Galena. 

'Colour  bluifh  grey.  Luftre  metal¬ 
lic.  Fragments  cubic. 

Sp.  2.  Black  lead  ore. 

Colour  black.  Luftre  metallic. 

Sp.  3.  Lead -ochre. 

Colour  yellow*  grey,  or  red.  Luflre  o. 
Sp.  4.  Carbonat  of  lead. 

Colour  white.  Luflre  waxy. 

*  Sp.  5.  Ph'ofphat  of  lead. 

Ufually  green.  Luftre  waxy.  Af¬ 
ter  fufion  by  the  blow-pipe  cry. 
flallizes  on  cooling. 

Sp.  6.  Molybdat  of  lead. 

Colour  yellow.  Streak  white.  Luflre 
waxy. 

ORDER  III.  Sp.  gr.  from  4.35  to  3. 

*  Hardnefs  14  to  9. 

Genus  I.  Melts  without  frothing  into  a  grey  en¬ 
amel. 

Sp.  1.  Garnet. 

Colour  red. 

Genus  II.  Melts  into  a  brownifh  enamel. 

Sp.  1.  Shorl. 

Colour  black.  Opaque. 

Genus  III.  Froths  and  melts  into  a  white  enamel. 
Sp.  1.  Tourmaline. 

Becomes  define  by  heat. 

Genus  IV.  Froths  and  melts  into  a  greenifh black 
enamel. 

Sp.  1.  Bafaltine. 

Genus  V.  Froths  amd  melts  into  a  black  enamel. 
Sp.  1.  Thallite. 

Colour  dark  green. 

Sp.  2.  Thumeiflone. 

Colour  clove  brown. 

**  Hardnefs  £  to  8. 

Genus  VI.  Melts  into  atranfparent  glafs. 

Sp.  1.  Flu  at  of  lime. 

Powder  phofphorefces  when  thrown 
on  a  h6t  iron. 

Genus  VII.  Melts  into  a  black  glafs. 

Sp.  1. 
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Sp.*  i.  Hornblende. 

Genus  VITI.  Melts  into  a  black  bead  with  a  ful- 
phureous  fmell,  and  depofits  a  blue  oxyd  or*  the 
charcoal. 

Sp.  i.  Sulphuret  of  tin. 

Genus  IX  Melts  into  a  brown  glafs.  Tinges 
borax  violet. 

Sp.  i.  Afbeftoid. 

Colour  green. 

Genus  X.  Melt^  into  a  brown  (?)  glafs.  When 
fufed  with  potafs,  and  diffolved  in  water,  the 
folution  becomes  of  a  fine  orange  yellow. 

Sp.  I.  Chromat  of  iron. 

Genus  XT.  Before  the  blow-pipe  yields  a  bead  of 
copper. 

Sp.  i .  Red  oxyd  of  copper. 

( Sulphuret  of  copper .) 

ORDER  IV.  Sp.  gr.  from  2.945  to  2.437. 

Genus  I.  Compofed  of  feales. 

Sp.  1.  Talk. 

Feels  greafy.  Spanish  wax  rubbed 
by  it  becomes  pofitively  ele&ric. 

Genus  II.  Compofed  of  thin  platef,  eafily  fepa- 
rable  from  each  other. 

Sp.  1.  Mica. 

Plates  flexible  and  elaftic,  may  be 
torn  but  not  broken.  Spanifh 
wax  rubbed  by  it  becomes  nega¬ 
tively  ele&ric. 

Sp.  2.  Stilbite. 

Plates  fomewhat  flexible.  Colour 
pearl  white.  Powder  renders  fy- 
rup  of  violets  green.  Froths  and 
melts  into  an  opaque  white  enamel. 

Sp.  3.  Lepidolitc. 

Colour  violet.  Powder  white  with 
a  tint  of  red.  Froths  and  melts 
into  a  white  femitranfparcnt  ena¬ 
mel  full  of  bubbles. 

Genus  III.  Texture  foliated. 

Sp.  1.  Felfpar. 

Fragments  rhomboidal.  Hardnefs  < 
9  to  IQ. 

Sp.  2.  Leu  cite. 

Always  cryftallized.  White.  Pow¬ 
der  renders  fyrup  of  violets  green.  * 
Hardnefs  8  to  10. 

Sp.  3.  Argentine  felfpar. 

Always  cryftallized.  Two  faces  dead 
white,  two  filvtry  white. 

Sp.  4.  Prehnite. 

Colour  green.  Froths  and  melts 
into  a  brown  enamel. 

Genus  IV.  Texture  fibrous.  Fibres  eafily  fe- 
parated. 

Sp.  1.  Afbeftus. 

Feels  fomewhat  greafy. 

Genus  V.  Texture  ftriated. 

Sp.  I.  iEdelite. 

Abforbs  water.  Froths  and  melts 
into  a  frothy  mafs. 

Genus  VI.  Texture  earthy  or  compadf. 

Sp .  1.  Lazulite. 

Froths  and  melts  into  a  yellowifK 


black  mafs.  If  previoufly*  calci¬ 
ned,  gelatinizes  with  ackl3. 

Sp.  2.  Borat  of  lime. 

Tinges  the  flame  greenifti,  froths 
and  melts  into  a  ydlowifh  enamel 
garniftied  with  fmall  projecting 
points.  If  the  blaft  be  continued, 
thefe  dart  ofFin  fparks. 

ORDER  V.  Sp.  gr.  fiom  2.348  to  0.68. 

Genus  I.  Hardnefs  10. 

Sp.  1.  Obfidian. 

Colour  blackifli,  in  thin  pieces  green. 
Genus  II.  Hardnefs  6  to  8. 

Sp.  1.  Zeolite. 

Gelatinizes  with  acids.  Becomes  c-* 
le&ric  by  heat. 

Genus  III.  Hardnefs  3  to  4. 

Sp.  1.  Amianthus. 

Feels  greafy.  Texture  fibrous* 

Sp.  2.  Mountain  cork. 

Elaftic  like  cork. 

Class  III.  FUSIBLE  by  the  BLUE  FLAME, 
INFUSIBLE  by  the  YELLOW. 

Genus  I..  Sp.  gr.  from  4.43  104.4. 

Sp.  1.  Sulphat  of  barytes. 

Genus  II.  Sp.  gr.  from  3.96  to  3.51. 

Sp.  1.  Sulphat  of  flrontites. 

Genus  III.  Sp.  gr.  from  2.3 11  to  2.167. 

Sp.  I.  Sulphat  of  lime. 

Class  IV.  FUSIBLE,  and  partly  EVAPORA¬ 
TING. 

ORDER  I.  Sp.  gr.  from  10  to  5, 

Genus  I.  Colour  white  or  grey.  Luftre  metallic. 
*  Sp.  gr.  9  to  10. 

Sp .  1.  Native  amalgam. 

Tinges  gold  white.  Creaks  when  cut. 
Sp.  2.  Alloy  of  filver  and  antimony. 

Powder  greyifh  black. 

**  Sp-  gr.  from  6467  to  5.309, 

Sp.  3.  Sulphuret  of  bifmuth. 

Melts  when  held  to  the  flame  of  a 
candle. 

Sp.  4.  Dull  grey  cobalt  ore* 

Streak  bluifh  grey.  Hardnefs  10. 
When  ftruck,  emits  an  arfenical 
fmell.  Luftre  fcarceiy  metallic. 
Genus  II.  Colour  red,  at  leaft  of  the  ftreak. 

Sp.  1.  Red  filver  ore. 

Bums  with  a  blue  flame. 

Sp.  2.  Hepatic  mercurial  ore. 

Does  not  flame,  but  gives  out  mer¬ 
cury  before  the  blow- pipe. 

Genus  III.  Colour  blue. 

Sp%  1.  Blue  lead  ore. 

Burns  with  a  blue  flame  and  fulphu- 
reous  fmell,  and  leaves  a  button  of 
lead. 

Genus  IV.  Colour  ydlowifh  green. 

Sp.  1.  Phofphat  and  arfeniat  of  lead  combined. 

When  fufed  by  the  blow-pipe,  cry-  > 
tiallizes  on  cooling. 

Genus  V.  Colour  ufually  that  of  copper.  Sj\ 
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gr.  6.6084  to  6.648 1 » 

Sp.  1.  Sulphuret  of  nickel. 

Exhales  before  the  blow-pipe  an  ar- 
fenical  fmoke. 

ORDER  II.  Sp.  gr.  fiom  4.6  to  3.44. 

Genus  I.  Colour  grey. 

Sp.  1.  Grey  ore  of  antimony. 

Burns  with  a  blue  flame,  and  leaves 
a  white  oxyd. 

Sp.  2.  Grey  copper  ore. 

Crackles  before  the  blow-pipe. 
Genus  II.  Colour  yellow. 

Sp.  1.  Pyrites. 

Burns  with  a  blue  flame  and  fulphu- 
reous  fmell,  and  leaves  a  brownilh 
bead. 

Sp.  2.  Yellow  copper  ore. 

Melts  into  a  black  mafe. 

Class  V.  EVAPORATING. 

ORDER  I.  Sp.  gr.  13-6- 
Genus  I.  Fluid. 

Sp.  1.  Native  mercury. 

ORDER  II.  Sp.  gr.  from  10  to  5.419. 

Genus  I.  Colour  red. 

Sp.  1 .  Native  cinnabar. 

Genus  II.  Colour  white  or  grey.  Luflre  me¬ 
tallic. 

Sp.  I.  Native  bifmuth. 

Melts  into  a  white  bead,  and  then 
evaporates  in  a  yellowifh  white 
fmoke.  Sp.  gr.  9  to  9.5. 

Sp.  2.  Native  antimony. 

Melts  and  evaporates  in  a  grey  fmoke. 
Sp.  gr.  6.6  to  6.8. 

Sp.  3.  Native  arfenic. 

Evaporates  without  melting,  and 
gives  out  a  garlic  fmell. 

ORDER  III-  Sp.  gr.  from  4.8  to  3.33. 

Genus  I.  Colour  red. 

Sp.  l.  Red  antimonial  ore. 

Melts  with  a  fulphureous  fmell.  Sp. 

gr-  4-7- 

Sp.  2.  Realgar. 

Melts  with  a  garlic  fmell.  Sp<  gr. 
3*3&4- 

Genus  II.  Colour  yellow. 

Sp.  1.  Orpiment. 


Chap.  IV. 

Class  VI.  SOLUBLE  with  EFFERVESCENCE  Natural 
in  MURIATIC  ACID. 

Genus  I.  Sp.  gr.  from  4.338  to  4.3. 

Sp.  1 .  Carbonat  of  barytes. 

Genus  II.  Sp.  gr.  from  3*66  to  3.4. 

Sp.  1.  Carbonat  of  ftrontites. 

Genus  III.  Sp.  gr.  from  2.8  to  1  or  under. 

Sp.  1.  Carbonat  of  lime. 

We  have  purpofely  avoided  giving  names  to  the  claf- 
fes,  orders,  and  genera  ;  becaufe  a  more  careful  exami¬ 
nation  will  doubtlefs  fugged  many  improvements  in  the 
arrangement,  and  an  artifleial  fyftem  plight  to  be  brought 
to  a  great  degree  of  perfection  before  its  clafles,  orders, 
and  genera,  be  finally  fettled. 

We  have  excluded  from  this  arrangement  all  thofe 
bodies  which  in  the  following  fyftem  are  arranged  un- 
dei  the  c*afs  of  combuftibles  ;  becaufe  there  can  fcarce- 
ly  be  any  difficulty  in  diftingulfhing  them  both  from 
the  other  clafles  and  from  one  another.  For  flmilar 
reafons  we  have  excluded  the  clafs  of  falts. 

•Chap.  IV.  Natural  System. 

Avicenna,  a  writer  of  the  1 1  th  century,  divided  mi¬ 
nerals  into  four  clafles;  ftones,  falts,  inflammable  bodies, 
and  metals  (d).  This  divifion  has  been,  in  fome  mea- 
fure,  followed  by  all  fucceeding  writers.  Linnaeus,  in¬ 
deed,  the  lirft  of  the  moderns  who  publifhed  a  fyftem  of 
mineralogy,  being  guided  by  the  external  chara&ers 
alone,  divided  minerals  into  three  clafles,  petre,  miner*, 
foJJUia :  but  Avicenna’s  clafles  appear  among  his  orders. 

The  fame  remark  may  be  made  with  refped  to  the  fv- 
ftems  of  Wallerius,  Wolfterdorf,  Cartheufer,  and  Jufti, 
which  appeared  in  fucceffion  after  the  lirft  publication 
of  Linnaeus’s  Syflem a  Nature,  in  1736.  At  laft,  'm 
1758,  the  fyftem  of  Crooftedt  appeared.  He  reinflated 
the  clafles  of  Avicenna  in  their  place ;  and  his  fyftem 
was  adopted  by  Bergman,  Kirwan,  Werner,  and  the 
moft  celebrated  mineralogifts  who  have  written  fince. 

We  alfo  {hall  adopt  his  clafles,  with  a  few  flight  excep¬ 
tions  ;  becaufe  we  are  not  acquainted  with  any  other 
diviflon  which  is  intitled  to  a  preference. 

We  fliall  therefore  divide  this  treatife  into  four  clafles. 

I.  Stories.  II.  Salts.  III.  Combuftibles.  IV.  Ores,  dales. 

The  firft  clafs  comprehends  all  the  minerals  which 
are  compofed  chiefly  or  entirely  of  earths  ;  the  fecond, 
all  the  combinations  of  acids  and  alkalies  which  occur 
in  the  mineral  kingdom ;  the  third,  thofe  minerals  which 
are  capable  of  combuftion,  and  which  confift  chiefly  of 
fulphur,  carbon,  and  oil ;  the  fourth,  the  mineral  bo¬ 
dies  which  are  compofed  chiefly  of  metals. 


Class  I.  EARTHS  and  STONES. 

"TTTE  (hall  divide  this  clafs  into  three  orders.  The  firft  belonging  lo  the  firft  order  exhibit  the  fame  homoge- 
VV  order  (hall  comprehend  all  chemical  combinations  neons  appearance  to  the  eye  as  if  they  were  limpie  bo- 
of  earths  with  each  other;  the  fecond  order,  chemical  dies.  We  (hall  then  fore,  for  want  of  a  better  name, 
combinations  of  earths  with  acids  ;  and  the  third  order',  call  the  firft  order  Jn„pk  ,-  the  fecond  order  we  (hall  d.- 
mechanical  mixtures  of  earths  or  (tones.  All  the  minerals  ftingmfh  by  the  epithet  of  falmc  ;  and  the  th.rd  wo  (hall 


(d)  Corpora  mineralia  in  quatuor  fpccies  dividuntur,  fcilicet  in  lapides,  et  in  liquefaftiva,  fnlphurea,  et  fales. 
Et  horum  qnxdam  funt  rar*  fubftantix  et  debilis  compofitionis,  et  quaedam  fortis  fnbftantix,  et  quaedam  dufti- 
bilia,  et  quxdam  non.  Avicenna  de  congelation  et  conglutination  lapidum.  Cap.  3.  Theatrum  Chemicvm, 

t.  iv.  p.  997. 
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Ea  sand  call  aggregates  ;  becaufe  moft  of  the  minerals  belonging 
^  'nes>  to  it  confillof  various  fimple  j}ones>  cemented,  as  it  were, 
r—  together. 

Order  I.  SIMPLE  STONES. 
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,  ,  ,  Cronstedt  divided  this  order  into  nine  genera,  cor- 
refponding  to  nine  earths  ;  one  of  which  he  thought 
compofed  the  (tones  arranged  under  each  genus.  The 
names  of  his  genera  were,  calcarea r,  filicea ,  granatin&y 
argillaceay  micacea , fiuores ,  ajbejlin<e ,  zeolithic/e,  magnejix. 
All  his  earths  were  afterwards  found  to  be  compounds, 
except  the  firft,  fecond,  fourth,  and  ninth.  Bergman, 
f.  2  therefore,  in  his  Sciagraphia,  firft  pubh’fhed  in  1782, 
tai  ived.  reduced  the  number  of  genera  to  five  ;  which  was  the 
number  of  primitive  earths  known  when  he  wrote.  Since 
that  period  three  new  earths  have  been  difcovered.  Ac¬ 
cordingly,  in  the  lateil  fy (terns  of  mineralogy,  the  ge¬ 
nera  belonging  to  this  order  amount  to  eight.  Each 
genus  is  named  from  an  earth  ;  and  they  are  arranged 
in  the  neweft  Wernerian  fyftem,  which  we  have  feen, 
as  follows  : 

*1.  Jargon  genus.  5.  Magncfian  genus. 

2.  Siliceous  genus.  6.  Calcareous  genus. 

3.  Glucina  genus.  7.  Barytic  genus. 

4.  Argillaceous  genus.  8.  Strontian  genus. 

Mr  Ivirwan,  in  his  very  valuable  fyftem  of  mineralo¬ 
gy,  has  adopted  the  fame  genera.  Under  each  genus, 
thofe  ltones  are  placed,  which  are  compofed  chiefly  of 
the  earth  which  gives  a  name  to  the  genus,  or  which 
at  lead  are  fuppofed  to  poffefs  the  charadteis  which  di- 
|  3  ftinguifh  that  earth. 

SiVetici-  A  little  confideration  will  be  fufficient  to  difcover 
1  that  there  is  no  natural  foundation  for  thefe  genera. 
Moft  ftones  are  compofed  of  two,  three,  or  even  four 
ingredients ;  and,  in  many  cafes,  the  proportion  of  two 
or  more  of  thefe  is  nearly  equal.  Now,  under  what 
genus  foever  fuch  minerals  are  arranged,  the  earth  which 
gives  it  a  name  muft  form  the  fmalleft  part  of  their  com- 
pofition.  Accordingly,  it  has  not  been  fo  much  the 
chemical  compofition,  as  the  external  chara&er,  which 
has  guided  the  mineralogift  in  the  diftribution  of  his 
fpecies.  The  genera  cannot  be  faid  properly  to  have 
any  chara&er  at  all,  nor  the  fpecies  to  be  connected  by 
any  thing  elfe  than  an  arbitrary  title.  This  defe&, 
which  muft  be  apparent  in  the  moft  valuable  fyftems  of 
mineralogy,  feems  to  have  arifen  chiefly  from  an  attempt 
to  combine  together  an  artificial  and  natural  fyftem. 
As  we  have  feparated  thefe  two  from  each  other,  it  be¬ 
comes  neceffary  for  us  to  attend  more  accurately  to  the 
natural  diftribution  of  genera  than  has  hitherto  been 
done.  We  have  accordingly  ventured  to  form  new  ge¬ 
nera  for  this  order,  and  we  have  formed  them  according 
I  4  to  the  following  rules. 

The  only  fubftances  which  enter  into  the  minerals 
belonging  to  this  order,  in  fuch  quantity  as  to  deferve 
attention,  are  the  following  : 

Alumina,  Glucina, 

Silica,  Zirconia, . 

Magnefia,  Oxyd  of  iron, 

Lime,  Oxyd  of  chromum, 

Barytes,  Potafs, 

Suppl.  Vol.  II.  Part  I. 


gene- 


All  thofe  minerals  which  are  compofed  of  the  fame 
ingredients  we  arrange  under  the  fame  genus.  Accord¬ 
ing  to  this  plan,  there  muft  be  as  many  genera  as  there 
are  varieties  of  combinations  of  the  above  fubftances  ex- 
ifting  in  nature.  The  varieties  in  the  proportion  of  the 
ingredients  conltitutc  fpecies.  We  have  not  impofed 
names  upon  our  genera,  but,  in  imitation  of  Bergman  ?,  *  Opufc .  iv, 
have  denoted  each  by  a  fymbol.  This  fymbol  is  com-23i» 
pofed  of  the  firft  letter  of  every  fubftance  which  enters 
in  any  confiderable  quantity  into  the  compofition  of  the 
minerals  arranged  under  the  genus  denoted  by  it.  Thus, 
fuppofe  the  minerals  of  a  genus  to  he  compofed  of  alu¬ 
mina ,  filica ,  and  oxyd  of  iron ,  we  denote  the  genus  by 
the  fymbol  afi .  The  letters  are  arranged  according  to 
the  proportion  of  the  ingredients  ;  that  which  enters  in 
the  greateft  proportion  being  put  firft,  and  the  others 
in  their  order.  Thus  the  genus  afi  is  compofed  of  a 
confiderable  proportion  of  alumina,  of  a  fmaller  propor¬ 
tion  of  filica,  and  contains  lead  of  all  of  iron.  By  thb 
contrivance,  the  fymbol  of  a  genus  contains,  within  the 
compafs  of  a  few  letters,  a  pretty  accurate  defeription 
of  its  nature  and  chara&er.  Where  the  proportions  of 
the  ingredients  vary  in  the  fame  genus  fo  much,  that 
the  letters  which  conftitute  its  fymbol  change  their 
place,  we  fubdivide  the  genus  into  parts  ;  and  whenever 
the  minerals  belonging  to  any  genus  become  too  nume¬ 
rous,  advantage  may  be  taken  of  thefe  fubdivifions,  and 
each  of  them  may  be  formed  into  a  feparate  genus.  At 
prefent  this  feems  unnecefiary  (e). 

The  following  is  a  view  of  the  different  genera  be¬ 
longing  to  this  order,  denoted  each  by  its  fymbol.  Every 
genus  is  followed  by  the  fpecies  included  under  it  ;  and 
the  whole  are  in  the  order  which  we  mean  to  follow  in 
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deferibing  them  : 

I.  A. 

VI.  I.  ASI. 

Telefia, 

Micarell, 

Corundum, 

Shorl, 

Native  alumina. 

Granatite, 

11.  AMC. 

2.  SAI. 

Ruby. 

Tourmaline, 

III.  AIM. 

Argentine  felfpar, 

Ceylanite, 

Mica, 

IV.  s. 

Talc, 

Quartz, 

Bafaltine, 

Elaftic  quartz, 

Hornblende, 

Flint, 

Obfidian, 

Opal, 

Petrihte, 

Pitchftone, 

Felfite. 

Chryfoprafium. 

VII.  SAP. 

V.  I.  AS. 

Felfpar, 

Topaz, 

Lepidolite, 

Sommite, 

Leucite. 

Shorlite. 

VIII.  SAG. 

2.  SA. 

Emerald. 

Rubellite, 

IX.  SAB. 

Hornflate, 

Staurolite. 

Hornftone, 

X.  I.  ASL. 

Chalcedony, 

Chryfoberyl. 

Jafper, 

2.  SAL. 

Tripoli. 

Hyalite, 

Cc 

iEdelite. 

3.  SAWL 

1  of  Werner  belong  to  the  fecond  order  of  the  firft  clafi 
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C.  I.  A. 

Telefia. 


MINER 


XI. 


SAWL. 

Zeolite, 
Stilbite, 
Analcime. 

SLA. 

Lazulite. 

SAL!. 

Garnet, 
ThumerRone, 
Prehnite, 
Thallite. 

I.  AMS. 

Cyanite. 

2.  MSA. 

Serpentine. 
XIII.  MS  A  I* 

PotAone, 
Chlorite. 
slam. 

Siliceous  fpar. 


XV. 


XII. 


XIV. 


SAMLI. 

Argillite. 

XVI.  SM. 

KifFekill, 

Steatites. 

XVII.  MSI. 

Chryfolite, 

Jade. 

XVIII.  SM l. 

AfbeRus, 

AfbeRinite. 

XIX.  I.  S1LM. 

Pyroxen, 

Afceiloid. 

2.  SMIL. 

A&inolite. 

XX.  SL. 

Shiftofe  hoineAone. 

XXI.  zs. 

Zircon. 


#  Ann  de 
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Genus  I.  A. 
species  I.  Telefia  (f). 

Oriental  ruby ,  fopphire ,  and  topaz  of  mineralogifts. — 
Rubis  dl  orient  of  De  Lifle. 

Three  (tones,  diflinguKhed  from  each  other  by  their 
colour,  have  long  been  held  in  high  eflimation  on  ac¬ 
count  of  their  hardnefs  and  beauty.  Thefe  Rones  were 
known  among  lapidaries  by  the  names  of  ruby9  fapphirey 
and  topaz ,  and  the  epithet  oriental  was  ufually  added,  to 
diftinguifh  them  from  other  three,  known  by  the  fame 
names  and  the  fame  colours,  but  very  inferior  in  hard- 
nefs  and  beauty.  MineralogiRs  were  accufiomed  to 
confider  thefe  Rones  as  three  diflintt  fpecies,  till  Rom 6 
de  Lifle -obferved  that  they  agreed  in  the  form  of  their 
cry  Rais,  their  hardnefs,  and  mod  of  their  other  proper 
ties  Thefe  obfervations  were  fufficitnt  to  conRitute 
them  one  fpecies  ;  and  accordingly  they  were  made  one 
fpecies  by  Rome  de  Lifle  himfelf,  by  Kirwan,  and  fe- 
verai  other  modern  mineralogical  writers.  But  this 
fpecies  was  deftitute  of  a  proper  name,  till  Mr  Hauy, 
whofe  labours,  diftinguiflied  equally  by  their  iagenuity 
and  accuracy,  have  contributed  not  a  little  to  the  pro- 
grefs  of  mineralogy,  denominated  it  telefay  from  the 
Greek  word  tc\  <r  cf ,  which  fignifies  perfect. 

The  telefia  is  found  in  the  Eaft  indits,  efpecially  in 
Pegu  and  the  ifland  of  Ceylon  ;  and  it  is  moR  common¬ 
ly  cryRallized.  The  cryflals  are  of  no  great  Rze:  Their 
primitive  form,  according  to  Mr  Hauy,  is  a  regular  fix- 
fided  prifm,  divifible  in  dire&ions  parallel  both  to  its 
bafes  and  its  fides  ;  and  confequently  giving  for  the 
form  of  its.  primitive  nucleus,  or  of  its  integrant  molecule , 
an  equilateral  three  fided  prifm  *.  The  moft  ufual  va¬ 
riety  is  a  dodecahedron,  in  which  the  telefia  appears  un¬ 
der  the  form  of  two  very  long  (lender  fix-fided  pyra¬ 
mids,  joined  bafe  to  bale  f.  The  fiejes  of  thefe  pyramids 
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are  ifofceles  triangles,  having  the  angle  at  their  vertex 
22°  54',  and  each  of  thofe  at  the  bafe  783  4s1  (g). 

The  inclination  of  a  fide  of  one  pyramid  to  a  contigu- 
ous  fide  of  the  other  pyramid  is  1390  54'  f.  In  fomej/jy  an{ 
fpecimens  the  fummits  of  the  pyramids  are  wanting,  foKcme  de 
that  the  ciyRal  has  the  appearance  of  a  fix-fided  prifm,  Lijle>u* 
fomewhat  thicker  in  the  middle  than  towards  the  extre-^* 
mities*.  The  three  alternate  angles  at  each  extremity  of  *  Fig. 
this  prifm  are  alfo  fometimes  wanting,  and  a  fmall  trian¬ 
gular  face  inRead  of  them,  which  renders  the  bafes  of  the 
fuppofed  prifm  nine-fided.  The  inclination  of  each  of 
thefe  fmall  triangles  to  the  bafe  is  1 22°  1 8'  For  figures  { Hauyt  H 

of  thefe  cry ltals  we  refer  the  reader  to  Rome  de  Lifle 
and  Hauy  *.  *  Ibid. 

The  texture  of  the  telefia  is  foliated,  and  the  joints 
are  parallel  to  the  bafe  of  the  prifm  f.  Its  hiflre  va-f  Hauy 
ries  from  3  to  4  (h).  Tranfparency  ufually  3  or  4, 
fometimes  only  2.  It  caufes  only  a  (ingle  refra&ion. 
Specific  gravity  from  4.  to  4.288.  Hardnefs  from  15 
to  17.  It  is  either  colourlefs,  or  red,  yellow  or  blue. 

Thefe  colours  have  induced  lapidaries  to  divide  the  te- 
ieiia  into  the  three  following  varieties. 

Variety  1.  Red  telefia. 

Oriental  ruby . 

Colour  carmine  red,  fometimes  verging  towards  vio¬ 
let.  Sometimes  various  colours  appear  in  the  fame  Rone, 
as  red  and  white,  red  and  blue,  orange  red.  Hardnefs 
*7-  Sp.gr.  4.288. 

Variety  2.  Yellow  telefia. 

Oriental  topaz . 

Colour  golden  yellow.  Trarifp.  4.  Hardnefs  15. 

Sp  gr.  4.0106. 

Variety  3.  Blue  telefia, 

Oriental  fapphyr . 

Colour  Berlin  blue,  often  fo  very  faint  that  the  Rone 
appears  aimoft  colourlefs.  Tranfp.  3,  4,  2.  Hardnefs 
j  7.  Sp.gr.  3991  to  4083  J.  This  variety  is  not  f  Cm,/// 
probably  the  fame  with  the  fapphyr  of  the  ancients.  A "ubolfi* 
Their  fapphyr  was  diAinguifhed  by  gold-coloured  fpots,  Jour-m 
none  of  which  are  to  be  feen  in  the  fapphyr  of  the  mo¬ 
derns  || .  (  t  [j  Hill' l 

A  fpecimen  of  this  laA  variety,  analyfed  by  Mr  Kla- 
proth,  was  found  to  contain  in  joo  parts,  *'f 

98.5  alumina, 

1.0  oxyd  of  iron, 

0.5  lime, 


Ti>v  Alb 
p.  ICO. 
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The  colouring  matter  of  all  thefe  varieties  is,  accord- j  g, 
ing  to  Bergman’s  experiments,  iron,  in  different  Rates 
of  oxydation.  He  found  that  the  topaz,  contained  .06, 


fieitty 


the  ruby  .1,  and  the  fapphyr  .02  of  that  metal  f.  But  ^  £frJ 


when  thefe  experiments  were  made,  the  analyfis  of  Rones  n,  96. 
was  not  arrived  at  a  fafficient  degree  of  perfection  to 
enfure  accuracy.  No  conclufion,  therefore,  can  be 
drawn  from  thefe  experiments,  even  though  we  were 
certain  that  they  were  made  upon  the  real  varieties  of 
telefia. 
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(f)  See  Kirwards  Mineralogy ,  I  250.  —  Gmelin's  Syfiema  Naturee  of  Linntus,  IIL  1 70. — Rome  de  Lifle** 
CrvJlallographie>  IT.  2  12.  —  Bermannl  Opufcula ,  II.  72. 

(g)  In  fome  in(tancc3,  the  angle  at  the  vertex  is  310,  thofe  at  the  bafe  740  30',  and  the  inclination  of  two 

triangles  122^  36'.  See  Hauy ,  ibid, 

(y)  When  the  kind  of  luftre  is  not  fpecified,  as  in  the  prefent  indance,  th t  common  U  always  meant. 
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species  2.  Corundum  (i). 

Corundum  of  Gmelin-— Adamantine  J par  of  Klaproth 
and  Kirwan  —  Corindov  of  Hauy— Corivindum  of 
Woodward. 

This  ftone,  though  it  appears  to  have  been  known  to 
Mr  Woodward,  may  be  faid  to  have  been  firft  diftin- 
guifhed  from  other  minerals  by  Dr  Black.  In  1768, 
Mr  Berry,  a  lapidary  in  Edinburgh,  received  a  box  of 
it  from  Dr  Anderfon  of  Madras.  Dr  Black  afcertain- 
ed,  that  thefe  fpecimens  differed  from  all  the  (tones 
known  to  Europeans  ;  and,  in  confequence  of  its  hard* 
nefs,  it  obtained  the  name  of  adamantine  /par.  Not* 
withftanding  this,  it  could  fcarcely  be  faid  to  have  been 
known  to  European  mineralogifts  till  Mr  Greville  of 
London,  who  has  done  fo  much  to  promote  the  fcience 
of  mineralogy,  obtained  fpecimens  of  it,  in  1784,  from 
India,  and  diftributed  them  among  the  molt  eminent 
chemifts,  in  order  to  be  analyfed.  Mr  Greville  alfo 
learned,  that  its  Indian  name  was  Corundum.  It  is 
found  in  Indoftan,  not  far  from  the  river  Cavery,  which 
is  fouth  from  Madras,  in  a  rocky  matrix,  of  confider- 
able  hardnefs,  partaking  of  the  nature  of  the  ftone  it- 
felf  *.  It  occurs  alfo  in  China  ;  and  a  fubftance,  not 
unlike  the  matrix  of  corundum,  has  been  found  in  Teree, 
one  of  the  weftern  iflands  of  Scotland  f. 

The  corundum  is  ufually  cryftallized  Its  primitive 
form,  difcovered  by  Mr  Hauy  J  and  the  Count  de  Bour- 
non  *,  is  a  rhomboidal  parallelopiped,  whofe  fides  are 
equal  rhombs,  with  angles  of  86w  and  940,  according 
.  to  Bournon,  or  whofe  diagonals  arc  to  each  other  as 
n ,i.  262.  7  to  1  5,  according  to  Hauy  5  which  is  very  near- 
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89.5  alumina, 

5.5  filica, 

1.25  oxyd  of  iron, 
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A  fpecimen  from  China  of 


84.0  alumina, 

6.5  filica, 

7-5  oxyd  of  iron, 

98.0 
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ly  the  fame  thingf .  The  moft  common  variety,  for  the 
primitive  form  has  never  yet  been  found,  is  the  regular 
fix-iided  prifm,  the  alternate  angles  of  which  are  fome- 
times  wanting!],  and  the  triangular  faces,  which  occupy 
their  place,  are  inclined  to  the  bafe  at  an  angle  of  1  22° 
t  Birtf  34'  J.  Sometimes  the  corundum  is  cryftallized  in  the 
form  of  a  fix  tided  pyramid,  the  apex  of  which  is  gene¬ 
rally  wanting.  For  a  defeription  and  figure  of  thefe, 
and  all  the  other  varieties  of  corundum  hitherto  obfer- 
ved,  we  refer  the  reader  to  the  differtation  of  the  Count 
*  e  alfo  de  Bournon  011  the  fubjeCt  *. 

4  ft  The  texture  the  corundum  is  foliated,  and  the  na- 
3l  1  a52>turai  joints  are  parallel  to  the  faces  of  the  primitive 
rhomboidal  parallelopiped.  Luftre,  when  in  the  di¬ 
rection  of  the  laminae,  3  ;  when  broken  acrofs,  o.  O- 
pake,  except  wrhen  in  very  thin  pieces.  Hardntfs  15. 
Sp.gr.  from  3.710  to  4.180  +.  Colour  grey,  often 
with  various  (hades  of  blue  and  green. 

According  to  the  analyfis  of  Klaproth,  the  corun¬ 
dum  of  India  is  compofed  of 


Notwlthftanding  the  quantity  of  filica  and  of  iron 
which  thefe  analytes  exhibit  in  the  corundum,  we  have 
been  induced  to  include  it  in  the  prefent  genus,  on  ac¬ 
count  of  the  ftrong  refemblance  between  it  and  the 
third  variety  of  telefia.  The  ftriking  refemblance  be¬ 
tween  the  cryftals  of  telefia  and  corundum  will  appear 
evident,  even  from  the  fuperficial  defeription  which  we 
have  given  ;  and  the  obfervations  of  De  Bournon  *  ren-  *  Kkhnt- 
der  this  refemblance  ftill  more  (hiking.  It  is  not  im -fords  Jour - 
probable,  therefore,  as  Mr  Greville  and  the  Count  de111,  9* 
Bournon  have  fuggefted,  that  corundum  may  be  only 
a  variety  of  telefia,  and  that  the  feeming  difference  in 
their  ingredients  is  owing  to  the  impurity  of  thofe  fpe¬ 
cimens  of  corundum  which  have  hitherto  been  brought 
to  Europe.  Let  not  the  difference  which  has  been 
found  in  the  primitive  form  of  thefe  (tones  be  confidcr- 
ed  as  an  infuperable  objection,  till  the  fubjeCt  has  been 
again  examined  with  this  precife  objeCt  in  view;  for  no¬ 
thing  is  eafier  than  to  commit  an  overtight  in  fuch  dif¬ 
ficult  examinations. 

species  3.  Native  alumina  (k).  Native  alu- 

Thi3  fubftance  has  been  found  at  Halles  in  Saxony  mina. 
in  compact  kidney* form  maffes.  Its  con fi Hence  is  earthy. 

Luftre  C.  Opaque.  Hardnefs  4.  Brittle.  Sp.  gr.  mo¬ 
derate.  Feels  foft,  but  meagre.  Adheres  very  (lightly 
to  the  tongue.  Stains  very  (lightly  Colour  pure  white. 

Does  not  readily  diffufe  itfelf  in  water. 

It  confifts  of  pure  alumina,  mixed  with  a  fmall  quantity 
of  carbonat  of  lime,  and  fometimes  of  fuluhat  of  lime  f.  j.  Sdrefor. 

Genus  II  amc.  G.H.amc. 

species  1.  Ruby  (l).  Ruby. 

Spinel  and  balajs  Ruby  of  Kirwan  —  Ruby  of  Hauy 
— Rubis /pine lie  oftoodre  of  De  Lifle — Spintllus.  of 
Gmelin. 

This  (tone,  which  comes  from  the  ifiand  of  Ceylon, 
is  ufually  cryftallized.  The  primitive  form  of  its  cry¬ 
ftals  is  a  regular  oCtohedron,  compofed  of  two  four- 
fided  pyramids  applied  bafe  to  bafe,  each  of  the  tides 
of  which  is  an  equilateral  triangle  J  (m).  In  fonie  cafes  j  pjg, 
two  oppofite  fides  of  the  pyramids  are  broader  than  the 
other  two  3  and  fometimes  the  edge?  of  the  oClohedron 
are  wanting,  and  narrow  faces  in  their  place.  .  For  fi¬ 
gures  and  defcription3  of  thefe,  and  other  varieties  of 
thefe  cryftals,  we  refer  the  reader  to  Rome  de  Lifle  and 
the  Abbe  RJlner  #  .  *Cryjiall.  ii. 

The  texture  of  the  ruby  is  foliated.  Its  luftre  is  3. 226.  Kft- 
Tranfp.  3.4.  It  caufes  a  fingle  refraCIion.  Hardnefs ner  * 

J3.  Sp.  gr.  3.  S7°t  to  3  625  t-  Colour  red;  if  deep, 7  Klafr^ 
•the  ruby  is  ufually  called  balajs ;  if  pale  roly ,  fpinell.  j  Hatchett* 
C  C  2  *1  he  nd  Gre» 

rjUte. 


(i)  See  Kir*il*cmyS  Mineralogy,  I. —  Klaproth  in  Beob.  der  Berlin ,  VI 1 1.  295*  and  Beit)  age,  I.  47.  Mr 
Greville  and  the  Count  de  Bournon  in  the  P  hilofobhical  TranfaStions  1798,  p.  403.  and  in  Nicholfon’s  Journal, 
II.  340.  and  III.  5.—  Mr  Hauy  Jour,  de  Phyf.  XXX.  193.  arid  Jour,  de  Min.  N  XXVIII.  262. 

(*)  See  Kirnvan's  Mineralogy,  I.  175:,  and  Schnber .  15.  Stuck,  o.  209. 

(l)  See  Kir  •wards  Min.  I  253  .  —  Rome  de  Lip,  II.  224  —Klaproth  Beob.  der  Berlin,  III.  336.  and  Beit - 

(rage,  II.  1.  —  Vauquelin  Ann.  de  Chim.  XXVII.  3.  and  XXXI.  141.  ,  .  t 

(m)  We  (hall  after*  rds  Jiftinguifti  this  oduhedron  either  by  the  epithet  regular  or  a.umimfonn ,  becaufe  it  it 

the  well  known  form  of  cryftals  of  alum. 
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Earths  and  The  ruby,  according  to  the  analyfis  of  Vauquelin,  is 
Stones.  ^  C0mp0fe(j  0f  86.00  alumina, 

8.50  magnefia, 

5.25  chromic  acid. 


#  Ann.  de 

Cbim.xxv  ii. 
15- 

•j-  P Unity  L 

37-  c.9. 

29 

O.  III.  AIM. 
Ceylanite. 


The  ancients 
their  hyacinths  f. 


99*75  * 

feem  to  have  claffed  this  ftone  among 


^  C reflat¬ 
ing.  iii,  I  So. 
Note  ax. 


4 

Jour.  de 
Men.  N* 


5XXV1U. 

'1 64* 

*  163 

d  Hatty . 

4  Defctf  Us. 


Genus  III.  aim. 
species  1.  Ceylanite. 

The  mineral  denominated  ceylanite ,  from  the  ifland  of 
Ceylon,  from  which  it  was  brought  into  Europe,  had 
been  obferved  by  Rome  de  Lille  J  ;  but  was  iirft  dfr- 
feribed  by  La  Metherie  in  the  Journal  de  Phyfique  for 
January  1793. 

It  is  moll  commonly  found  in  rounded  mattes  ;  but 
fometimes  alfo  cryftallized.  The  primitive  form  of  its 
cryllals  is  a  regular  o&ohedron  :  it  commonly  occurs 
under  this  form,  but  more  commonly  the  edges  of  the 
odTohedron  are  wanting,  and  fmall  faces  in  their  place  J. 

The  fra&ure  of  the  ceylanite  is  conchoidal  *.  Its 
internal  luftre  is  glaffy.  Nearly  opaque,  except  when 
in  very  thin  pieces.  Hardnefs  12.  Sp.  gr.  from 
3.76471  to  3.793  J.  Colour  of  the  mafs,  black;  of 
very  thin  pieces,  deep  green.  Powder,  greenilh  grey. 
According  to  the  analyfis  cf  Defcotils  the  ceylanite  is 
compofed  of  68  alumina, 

16  oxyd  of  iron, 

12  m3gnefia, 

2  filica. 


J  Ann.de 
Cbim.  xxiii. 
JI3- 

30 

G.  IV.  s. 
Quartz 


98  § 


%  Jour  de 
Min ,  N° 


Genus  IV.  s. 
species  1.  Quartz- j]. 

This  (lone,  which  is  very  common  in  moll  mountain- 
U  Kir-wan  s  OU8  countries,  is  fometimes  cryftallized,  and  fometimes 
Mm,  1.241.  amorphous.  The  primitive  form  of  its  cryftals,  accord¬ 
ing  to  Mr  Hauy,  is  a  rhomboidal  parallelopiped  ;  the 
angles  of  whofe  rhombs  are  930  22',  and  86  38';  fo 
that  it  does  not  differ  much  from  a  cube  *.  The  mod 
common  variety  is  a  dodecahedron  J,  compofed  of  two 
xxviu.  255. fix-fided  pyramids,  applied  bafe  to  bafe,  whofe  Tides  are 
4fjg.  6.  ifofceles  triangles,  having  the  angle  at  the  vertex  40°, 
and  each  of  the  apgles  at  the  bafe  70°;  the  inclination 
of  a  fide  of  one  pyramid  to  the  contiguous  fide  of  the 
other  pyramid  is  104°.  There  is  often  a  lix Tided  prifm 
interpofed  between  the  two  pyramids,  the  Tides  of  which 
always  correfpond  with  thofe  of  the  pyramids  || .  For  a 
defeription  and  figure  of  the  other  varieties  of  quartz 
cryftals,  and  for  a  demonftration  of  the  law  which  they 
have  followed  in  cryftallizing,  we  refer  the  reader  to 
Rome  de  IJjle  f  and  Mr  Hauy  J. 

The  texture  of  quartz  is  more  or  lefs  foliated.  Frac¬ 
ture,  conchoidal  or  fplintery.  Its  luftre  varies  from 
p*V7  see 3  t0  L  and  its  tranfparency  from  4  to  J  ;  and  in  fome 
alfo  Lame-  cafes  it  is  opaque.  It  caufcs  a  double  refra&ion.  Hard- 
tberieyjour .  nefs,  from  10  to  1  1.  Sp.  gr.  from  2.64  to  2.67,  and 

de  Phyf.  jn  one  variety  2.601.  Its  colour  is  exceedingly  va- 
Xlii.  470.  J  ? 


Fig.  7. 


t  Cry  flat, 
ii.  71,. 

4  Mem . 


A  L  O  G  Y.  Claf8l) 

rious  ;  a  circumftance  which  has  induced  mincralogifts  Simple 
to  divide  it  into  numerous  varieties.  Of  thefe  the  fol-  Stone8* 
lowing  are  the  chief 

1.  Pure  colouriefs,  perfe£Tly  tranfparent  cryftallized 
quarts,  having  much  the  appearance  of  artificial  cryftal; 
known  by  the  name  of  rock  cryjlal. 

2.  Quartz  lefs  tranfparent,  and  with  a  fplintery  frac¬ 
ture,  has  ufually  been  diftinguifhed  by  the  name  of 
quart%,  and  feparated  from  rock  cryftal.  As  there  is 
no  occafion  for  this  reparation,  we  have,  in  imitation  of 
Mr  Hauy,  chofen  the  word  quartz  for  the  fpecijic  name , 
comprehending  under  it  all  the  varieties. 

3.  Blood  red  quartz  ;  formerly  called  compojlella  hya¬ 
cinth,  and  by  Hauy  quart%  hematoide .  It  owes  its  colour 
to  oxyd  of  iron.  The  mineral  known  to  mineralogifts 
by  the  name  of fitiople ,  and  confidered  by  them  as  a  va* 
riety  o l  jaf per,  has  been  difeovered  by  Dolomieu  to  be 
merely  this  variety  of  quartz  in  an  amorphous  ftate  *. 

4.  Yellow  quartz  ;  called  falfe  topaz. 

5.  Rofy  red  quartz  ;  called  Bohemian  ruby. 

For  a  fuller  enumeration"  of  thefe  varieties,  we  refer 

the  reader  to  SmetffePs  Mineralogy  \,  Kirwan's  Miner-  f  i.  89. 
alogy  J,  and  Gmelin’s  edition  of  the  Syjlema  Nature  ofj.  ^ 
Linnaeus  §•  .This  laft  writer,  however,  has  arranged  fe- ^  ^ 

veral  minerals  under  quartz  which  do  not  belong  to  it. 

Pure  quartz  is  compofed  entirely  of  filica  ;  but  fome 
of  the  varieties  of  this  fpecies  are  contaminated  with  4 
metallic  oxyds,  and  with  a  fmall  quantity  of  other 
earths. 

31 

species  2.  Elaftic  Quartz  (n).  Elaflic 

This  lingular  ftone  is  moderately  elaftic,  and  flexible  lluarU* 
in  every  dire&ion.  Texture,  earthy.  Luftre,  o  or  1. 
Hardnefs,  9.  Brittle.  Sp.gr.  2.624.  Colour,  greyifh 
white.  Phofphorefces  when  feraped  with  a  knife  in  the 
dark.  The  fpecimen  analyfed  by  Mr  Klaproth  con¬ 
tained  9^*5  fi’nca> 

2.5  alumina, 

5  oxyd  of  iron, 


*  Jour.de 
Min.  N° 
xxviii.  355 


99-5  t 


f  Btitroy. 
ii.  1 16. 

species  3.  Flint  (o).  31 

Pyromachus  —  Pierre  a  fufd — Si /ex  of  Hauy.  Flint. 

This  ftone,  which  has  become  fo  neceffary  in  modern 
war,  is  found  in  pieces  of  different  fizes,  and  ufually 
of  a  figure  more  or  lefs  globular,  commonly  among 
chalk,  and  often  arranged  in  fome  kind  of  order.  In 
Saxony  it  is  Paid  to  have  been  found  cryftallized  in  hexa¬ 
hedrons,  compofed  of  two  low  three- Tided  pyramids  ap¬ 
plied  bafe  to  bafe  *. 

Its  texture  is  compa£T.  Its  fra<ffure,  fmooth  con •SyflemaU\ 
choidal.  Luftre,  external  o,  the  (Tones  being  always^*111* 


covered  by  a  white  cruft  ;  internal 
greafy.  Tranfp.  2;  when  very  thin,  3. 
or  11.  Sp.  gr.  from  2  58  to  2.63. 
from  honey  yellow  to  brownifh  black, 
and  fplits  into  fplinters  in  every  direction 
of  flint  rubbed  fraartly  together  phofphorefce,  and  emit 
a  peculiar  odour.  When  heated  it  decrepitates,  and  be¬ 
comes  white  and  opaque.  When  expofed  long  to  the 


inclining  to 
Hardnefs,  10 
Colour  varies 
Very  brittle, 
Two  pieces 


air 


(n)  Kirnvan's  Min.  I.  316.— Gerhard  Mem.  Berlin ,  1783,  107. — Klaproth's  Beilrage  2  Band .  1 1 3.  See  alfo 
Jour,  de  Phyf  XL1.  91. 

(o)  Ktrwan's  Min.  I.  301. —  Dolomieu  Jour  de  Min .  N°  XXXIII.  693.  and  Salivet7  ibid .  7*3*  Thefe  laft 
gentlemen  give  the  only  accurate  account  of  the  method  of  making  gun  flints. 
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5*  '  and  alr  It  often  becomes  covered  with  a  white  cruft.  A 
f  lies,  fpecimen  of  flint  analyfed  by  Klaproth  contained 
**  r  98.00  filica, 

.50  lime, 

.25  alumina, 

0.25  oxyd  of  iron, 

1.  co  water. 


jl  rcge,  1  00.00  f 

i* t  Another  fpecimen  analyfed  by  Dolomieu  was  corn- 

pofed  of  97  filica, 

1  alumina  and  oxyd  of  iron* 

2  water. 

}  I  r.  ie  1 00  t 

M  N3  The  white  cruft  with  which  flint  is  enveloped,  con- 
ji:  702.  o£  t^e  fame  ing.redientf,  and  alfo  a  little  carbonat  of 
lime.  Dolomieu  difcovered  that  water  is  effential  to 
flint ;  for  when  it  is  feparated  by  heat  the  ftone  lofes  its 
l  f  '.  properties  f. 

The  inanufafture  of  gun  flints  is  chiefly  confined  to 
two  or  three  departments  in  France.  The  operation 
is  exceedingly  Ample  :  a  good  workman  will  make  a 
1000  flints  in  a  day.  The  whole  art  confifts  in  ftriking 
the  ftone  repeatedly  with  a  kind  of  mallet,  and  bringing 
off  at  each  ftroke  a  fplinter,  fharp  at  one  end  and  thicker 
at  the  other.  Thefe  fplinters  are  afterward  fhapcd  at 
pleafure,  by  laying  the  line  at  which  it  is  wifhed  they 
fhould  break,  upon  a  fharp  iron  inftruinent,  and  then 
giving  it  repeatedly  fmall  blows  with  a  mallet.  During 
the  whole  operation  the  workman  holds  the  ftone  in  his 
||/t  hand,  or  merely  fupports  it  on  his  knee  ||. 


J3 


SPECIES  4.  Opal  (p). 

This  ftone  is  found  in  many  parts  of  Europe.  It  is 
ufually  amorphous.  Its  frafture  is  conchoidal,  com¬ 
monly  fomewhat  tranfparent.  Hardnefs  from  6  to  10. 
Sp.  gr.  from  1.7  to  2.66.  The  lownefs  of  its  fpeciflc 
gravity,  in  fome  cafes,  is  to  be  afcribed  to  accidental 
cavities  which  the  ftone  contains.  Thefe  are  fometimes 
Ailed  with  drops  of  water.  Some  fpccimens  of  opal  have 
the  property  of  emitting  various  coloured  rays,  with  a 
particular  effulgency,  when  placed  between  the  eye  and 
the  light.  The  opals  which  poffefs  this  property, 
are  diftinguifhed  by  lapidaries  by  the  epithet  oriental ; 
and  often  by  mineralogifts  by  the  epithet  nobilis .  This 
property  rendered  the  ftone  much  efteemed  by  the  an¬ 
cients. 

Variety  1.  Opal  edler—  Opalits  riolVis . 

Luftre  glaffy,  3.  Tranfp.  3  to  2.  Hardnefs,  6  to  8. 
Colour,  ufually  light  bluifh  white,  fometimes  yellow  or 
green.  When  heated  it  becomes  opaque,  and  fome¬ 
times  is  decompofed  by  the  a£tion  of  the  atmofphere. 
Hence  it  feems  to  follow,  that  water  enters  effentially 
into  its  compofttion.  A  fpecimen  of  this  variety,  ana¬ 
lyfed  by  Klaproth,  contained 
90  filica, 

10  water. 


jj  :!trSS'> 

11  S3- 


100  u  „  .  , 

Variety  2.  Semi-opal. 

Frafture,  imperfectly  conchoidal.  Luftre,  glaffy  2. 
Tranfp.  2  to  3.  Hardnefs,  7  to  9.  Its  colours  are  very 


2Q5* 

Simple 

Stones. 
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various,  greys,  yellows,  reds,  brown?,  greens  of  different 
kinds. 

Specimens  of  this  variety  fometimes  occur  with  rifts:  . 

thefe  readily  imbibe  water,  and  therefore  adhere  to  the 
tongue.  Thefe  fpecimens  fometimes  become  tranfpa¬ 
rent  when  foaked  ia  water,  by  imbibing  that  fluid.  They 
are  then  called  hydroplanes . 

Variety  3.  Cat’s  eye  *.  *  Kir  uo an  3 

This  variety  comes  from  Ceylon,  and  is  feldom  feen  ^:n  3°** 

by  European  mineralogifts  till  it  has  been  polifhed  by^f^\ 
the  lapidary.  Mr  Klaproth  lias  deferibed  a  fpecimen  y0m  *  * 
which  he  received  in  its  natural  ftate  from  Mr  Grevillc 
of  London.  Its  ftgure  was  nearly  fquare,  with  fliarp 
edges,  a  rough  furface,  and  a  good  deal  of  brilliancy. 

Its  texture  is  imperfeCIly  foliated.  Lultre  greafy,  2. 

Tranfp.  ^  to  2.  Hardnefs  10.  Sp.  gr.  2.56  to  2.66. 

Colour,  grey  ;  with  a  tinge  of  green,  yellow  or  white  : 
or  brown,  with  a  tinge  of  yellow  or  led.  In  certain 
pofttions  it  refieCts  a  fplendid  white,  as  does  the  eye  of 
a  cat ;  hence  the  name  of  this  ftone. 

Two  fpecimens,  analyfed  by  Klaproth,  the  ftrft  from 
Ceylon,  the  other  from  Malabar,  were  compofed  of 


95.00 

94.50  Alica, 

J-75 

2.00  alumina, 

i-5° 

1 .50  lime, 

0.25 

0.25  oxyd  of  iron. 

98.5  * 

98.25+. 

*  Batrcg?) 

SPECl 

es  5.  Pitchftone  §. 

i.  94. 
f  1  bid.  p. 

MeneYttes . 

96. 

Thi3  ftone,  which  occurs  in  different  parts  of  Ger-  34 
many,  France,  and  other  countries,  has  obtained  itsP^J^jjJf* 

name  from  fome  lefemblance  which  it  has  been  fuppofed[  _ 

to  have  to  pitch.  It  is  moil  ufually  in  amorphous  pieces  Daubanton , 
of  different  Azes  ;  and  it  has  been  found  alfo  cryllalli-  Mem.  Par. 
zed  in  flx-Aded  prifms,  terminated  by  three-Aded  py- 
ramids. 

Its  texture  is  conchoidal  and  uneven,  and  fometimes 
approaches  the  fplintery.  Luftre  greafy,  from  3  to  1. 

Tranfp.  2  to  r,  fometimes  o.  Hardnefs  8  to  10.  Ex¬ 
ceedingly  brittle  ;  it  yields  even  to  the  nail  of  the  An¬ 
ger.  Sp.  gr.  2.049  10  2*39*  I*3  colours  are  numer- 

ous,  greyifh  black,  bluifh  grey,  green,  red,  yellow  of 
different  fhades.  Sometimes  feveral  of  thefe  colours 
appear  together  in  the  fame  ftone.  A  fpecimen  of 
pitchflone  from  Mefnil-montant  near  Paris  *,  analyfed*  See  Jour * 
by  Mr  'Klaproth,  contained  de  Pbyf. 

85.5  filica,  xxxi*  2I9- 

1 1 .0  air  and  water, 

1.0  alumina, 

.5  iron, 

.5  lime  and  magnefia. 

9»Tt 

species  6.  Chryfoprafium  (qJ. 

This  mineral,  which  is  found  in  different  parts-  ofehryfopr* 
Germany,  particularly  near  Kofemiitz  in  Silefia,  is  al-Aum. 
ways  amorphous.  Its  fraClurc  is  either  even  or  incli¬ 
ning  to  the  fplintery.  Scarcely  any  luftre.  Tranfp.  2 
to  3.  Hardnefs  10  to  12.  Sp.  gr.  2.479.  Colour, 
green.  In  a  heat  of  130°  Wedgcwood  it  whitens  and 
becomes  opaque. 

A 


f  BcUrage3 
ii.  169. 

3* 


(p)  Kir  wan's  Min.  I.  28  g.-Hauy,  Jour.  d'HiJl.  Nat.  II.  9.  Delius  Nouv.  Jour.  JePhyf I.  45. 
(O  Kirovan's  Min.  I. — Lehmann.  Mm.  Berlin,  1755./.  ZOZ.— Klaproth  Beitrage, ,  II.  127. 
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Earths  and  A  fpecimen  of  tin's  done,  analyfed  by  Mr  Klaproth, 
Stones,  contained  96.16  filica, 

v  1. 00  oxyd  of  nickel, 

0.83  lime, 

0.08  alumina, 

0.08  oxyd  of  iron. 

98-'7t 
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G  V.  i  as. 
Topaz. 


Genus  V.  1  *  as. 
species  1.  Topaz  (r). 

Occidental  ruby,  topaz,  and  fapphyr. 

The  name  topaz  has  been  reftri&ed  by  Mr  Hauy  to 
the  ftones  called  by  mineraloglfts  occidental  ruby,  topaz, 
and  fapphyr  ;  which,  agreeing  in  their  cryftallization 
and  molt  of  their  properties,  were  arranged  under  one 
fpecie8  by  Mr  Rome  de  Lifle.  The  word  topaz ,  deri¬ 
ved  from  an  ifland  in  the  Red  Sea  (s),  where  the  an¬ 
cients  ufed  to  find  topazes,  was  applied  by  them  to  a 
mineral  very  different  from  ours.  Onewariety  of  our 
topaz  they  denominated  chryfolite. 

The  topaz  is  found  in  Saxony,  Bohemia,  Siberia, 
and  Brazil,  mixed  with  other  minerals  in  granite  rocks. 

It  is  commonly  cryflallized.  The  primitive  form  of 
its  cryftals  is  a  pr'ifm  whofe  fides  are  re£tangle3,  and 
bafes  rhombs,  having  their  greateft  angles  i24°'22', 
and  the  integral  molecule  has  the  fame  farm*  ;  and  the 
height  of  the  prifm  is  to  a  fide  of  the  rhomboidal  bafes 
as  3  to  2$.  The  different  varieties  of  topaz  cryftals  hi- 
*x™l’s’S7*therto  obferved,  amount  to  6.  Five  of  thefe  are  eight- 
*  lg*  '  Tided  prifms,  terminated v  by -four- Tided  pyramids,  or 
wedge-fhaped  fummits,-or  by  irregular*  figures  of  7,  13, 
or  15  Tides  |] ;  the  laft  variety  is  a  twelve- Tided  pribn,  ter¬ 
minated  by  fix  fided  pyramids  wanting  the  apex.  For 
an  accurate  description  and  figure  of  thefe  varieties  we 
refer  the  reader  to  Mr  Hauy  f. 

The  texture  of  the  topaz  is  foliated.  Its  luftre  is 
from  2  to  4.  Tranfp:  fvom*2  to  4.  It  caufes  a  double 
•refraftion.  -  Hardnefs  12  to  14.  Sp.  gr.  from  3.5311 
to  3*564.  Thr 'Siberian  and  Brazil  topazes,  when 
heated,  become  pofitively  electrified  on  one  fide,  and  nc- 
J^Hauy,  i3/</.g3tiveIy  on the  other  §.  It  is  infulible  by  the  blow- 
j-  pipe.  a  The  yellow  topaz  of  Brazil  becomes  red  when 
,  expofed  to  a  Itrong  heat  in  a  crucible  ;  that  of  Saxony 
becomes  white  by  the  fame  procefs.  This  ftiews  us. 
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4.  Aigue  marine.  It  is  of  a  bluifh  or  pale  green 
colour. 

5.  Occidental fapphyr.  It  is  of  a  blue  colour ;  and  fome- 
times  white. 

A  fpecimen  of  white  Saxon  topaz,  analyfed  by  Vau- 
quelin,  contained  6H  alumina, 

31  filica. 

99  H 
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species  2.  Sommite. 

This  ftone  was  called  fommite  by  La  Metherie,  from 
the  moutain  Somma,  where  it  was  fir  ft  found.  It  is 
ufually  mixed  with  volcanic  produ&ions.  It  cryftallizes 
in  fix- fided  prifms,  fometimes  terminated  by  pyramids. 
Colour  white.  Somewhat  tranfparent.  Sp.  gr.  3.2741. 
-Infufible  by  the  blow -pipe.  According  to  the  analyfia 
.of  Vauquelin,  it  is  compofed  of 
49  alumina, 

46  filica, 

2  lime, 

1  oxyd  of  iron. 

98"“* 
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species  3.  Shorlite 

This  ftone,  which  received  its  name  from  Mr  Klap¬ 
roth,  is  generally  found,  in  irregular  oblong  mafles  or 
columns,  inferted  in  granite.  Its  texture  is  foliated. 
Fra&ure  uneven.  Luftre  2.  Tranfparency  2  to  1.  Hard- 
nefs  9  to  10.  Sp.  gr.  3.53.  Colour  greenifh  white, 
or  fulphur  yellow.  Not  altered  by  heat.  According 
to  the  analyfis  of  Klaproth,  it  is  compofed  of 
50  alumina, 

50  filica. 


*  Bid.  N< 
xxvni.  -17, 
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Shor.ite. 
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that  the  colouring  matter  of  thefe  two  ftones  is  dif¬ 
ferent. 

The  colour  of  the  topaz  is  various,  which  has  indu¬ 
ced  mineralogifts  to  divide  it  into  the  following  va¬ 
rieties  : 

1.  Red  topaz,  of  a  red  colour  inclining  to  yellow  \ 
called  Brazilian  or  occidental  ruby. 

7.  Yellow  topaz,  of  a  golden  yellow  colour,  and 
fometimes  alfo  nearly  white  ;  called  occidental  or  Brazil 
topaz .  The  powder  of  this  and  the  following  variety 
caufes  fyrup  of  violets  to  aflame  a  green  colour  ||. 


Genus  V.  2  sa. 
species  4.  Rubellite  (r). 

Red Jhorl  of  Siberia. 

This  ftone  is  found  in  Siberia  mixed  with  white 
quartz.  It  is  cryftallized  in  fmall  needles,  which  are 
grouped  together  and  traverfe  the  quartz  in  various  di¬ 
rections.  Texture  fibrous.  Fradture  even,  inclining 
to  the  conchoidal.  Tranfparency  2  ;  at  the  edges  3. 
Hardnefs  10.  Brittle.  Sp.  gr.  3.1.  Colour  crimfon, 
blood  or  peach  red.  By  expofure  to  a  red  heat  it  be¬ 
comes  fnow  white  ;  but  lofes  none  of  its  weight.  It 
tinges  fodablue,  but  does  not  melt  with  it. 

According  to  the  analyfis  of  Mr  Bindheim,  it  is  com-* 
pofed  of  57  filica,  ‘ 

35  alumina, 

5  oxyda  of  iron  and  manganefe. 


39 

C  V.a.if 
Rubellite.? 


V 


97 


jL  jour'.'de  3*  Saxon  topaz.  It  is  of  a  pale  wine  yellow  colour, 
Min  N°  and  fometimes  greyifti  white. 
jUix.  1^5* 


species  y.  Hornflate  (u). 

Shijlofe  porphyry. 

This  ftone,  which  occurs  in  mountains,  is  generally 
amorphous  3  but  fometimes  alfo  in  columns.  Struc¬ 
ture 


4» 

HoroiUM 


73- 


and  160.— 


(O  Kir  wards  Min.  I.  254. — Pott.  Mem.  Berlin ,  1747,  p.  $.—Margraf>  Hid.  1776. 

Henkel.  A  A.  Acad.  Nat .  Cur.  IV.  316.  _ 

( s)  It  got  its  name  from  to  feck;  becaufe  the  ifland  was  often  furrounded  with  fog,  and  therefore  diffi¬ 
cult  to  find.  See  Ptinii  lb.  37.  c.  8. 

(t)  Kirwan's  Min  I.  288.  Bindheim.  Crell's  Annals,  1 792  f.  320. 

(u)  Kirnvan’s  Min.  I.-307. — JVieghb.  CreWs  Annals ,  1 7 S7 •  1  dland.  3’$2.-**-Se€  alfo  Reufs.  SarrtmA  Natur • 
Hi-l.  Aufsazc}  p  207. 
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and  ture  flaty.  Texture  foliated.  F radure  uneven  and  fplin- 
**•  tery;  fometimes  approaching  the  conchoidal.  Luftre  o. 
Tranfparency  i  or  o.  Hardnefs  about  io.  Sp.  gr. 
from  2.512  to  2.7.  Colour  different  fhade3  of  grey, 
from  afj  to  bluijh  or  olive  green.  Melts  at  14^°  Wedge- 
wood  into  an  enamel.  A  (pecimen,  analyfed  by  Wedge- 
wood,  contained  73.0  filica, 

23.9  alumina, 

3.5  iron. 


Hex  one. 


100.4 

species  6.  Hornftone  (x). 

Petrojilex —  Chert. 

This  flone,  which  makes  a  patt  of  many  mountains, 
is  ufually  amorphous  ;  but,  as  Mr  Kirwan  informs  us, 
it  has  been  found  cryftallized  by  Mr  Beyer  on  Schnee- 
berg.  Its  cryftals  are  fix  fided  piifms,  fometimes  ter¬ 
minated  by  pyramids  ;  hexahedrons,  confiding  of  two 
three-fided  pyramids  applied  bafe  to  bafe  ;  and  cubes, 
van ,  or  fi*. fided  plates  *.  Its  texture  is  foliated.  Fradnre 
fplintery,  and  fometimes  conchoidal.  Luftre  o.  Tranf¬ 
parency  1  to  2.  The  cryftals  are  fometimes  opaque. 
Hardnefs  7  to  9.  Sp.  gr.  2.332  to  2.653.  Colour 
ufually  dark  blue  :  but  hornftone  occurs  alfo  of  the  fol¬ 
lowing  colours  ;  grey,  red,  blue,  green,  and  brown  of 
t  SI  erf-  different  (hades  f. 

fir.  tin.  According  to  Kirwan,  ft  is  com po fed  of 
72  filica, 

22  alumina, 

6  carbonat  of  lime. 


1  n  p. 
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species  7.  Chalcedony. 

Chi*  do-  This  flone  is  found  abundantly  in  many  countries, 
particularly  in  Iceland  and  the  Faro  iflands.  It  is  mo  ft 
commonly  amorphous,  ftaladitical,  or  in  rounded  maffes; 
but  it  occurs  alfo  cryflallized  in  fix  fided  prifms,  termi¬ 
nated  by  pyramids,  or  more  commonly  in  four  or  fix 
fided  pyramids,  whofe  fidesare  convex.  Surface  rough. 
Fra&ure  more  or  lefs  conchoidal.  Luftre  1.  Somewhat 
tranfparent.  Hardnefs  10  to  SI.  Sp.  gr.  2.56  to 
2.665.  Not  brittle. 

According  to  Bergman,  the  chalcedony  of  Faroe  is 
compofed  of  84  filica, 

16  alumina,  mixed  with  iron. 

ICO 

Variety  1.  Common  chalcedony. 

Fra&ure  even,  inclining  to  conchoidal.  Tranfparen¬ 
cy  2  to  3  ;  fometimes  1.  Its  colours  are  various  ;  it  is 
moft  commonly  greyifh,  with  a  tint  of  yellow,  greenr 
blue,  or  pearl ;  often  alfo  white,  green,  red,  yellow, 
brown,  black,  or  dotted  with  red.  When  flriped  white 
and  black,  or  brown,  alternately,  it  is  called  onyx  ; 
when  ftiiped  white  and  grey,  it  is  called  chalcedonlx. 
Black  or  brown  chalcedony,  when  held'betweei:  the  eye 
and  a  ftrong  light,  appears  dark  red. 

Variety  2.  Cornelian. 

Fra&ure  Conchoidal.  Tranfparency  3  to  T  ;  often 
cloudy.  Its  colours  are  various  fhades  of  red,  brown. 
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and  yellow.  Several  colours  often  appear  in  the  fame  Simple 
mafs.  To  this  variety  belong  many  of  the  ftones  known  iStone8*^ 
by  the  name  of  Scotch  pebbles .  v  ^ 

specie s  8.  Jafper  (y).  ^ 

This  done  is  an  ingredient  in  the  compofition  of  Jafper. 
many  mountains.  It  occurs  ufually  in  large  amorphous 
mattes,  and  fometimes  alfo  cryftallized  in  fix  fided  irre¬ 
gular  prifms.  Its  fracture  is  conchoidal.  Luftre  from 
2  to  o.  Either  opaque,  or  its  tranfparency  is  1.  Hard¬ 
nefs  9  to  10.  Sp.  gr.  fiorn  2.5  to  2.82.  Its  colours 
are  various.  When  heated,  it  does  not  decripitate.  It 
feems  to  be  compofed  of  lilica  and  alumina,  and  often 
alfo  contains  iron. 

Variety  i.  Common  jafper. 

Sp.  gr.  from  2.58  to  2.7.  Its  colours  are,  different 
fhades  of  white,  yellow,  red,  brown,  and  green  ;  often 
variegated,  fpotted,  or  veined,  with  feveral  colours. 

Variety  2.  Egyptian  pebble. 

This  variety  is  found  chiefly  in  Egypt.  It  ufually  has 
a  fpheroidal  or  flat  rounded  figure,  and  is  enveloped  in 
a  coarfe  rough  cruft.  It  is  opaque.  Hardnefs  10.  Sp. 
gr.  2.564.  It  is  chiefly  diftinguiftted  by  the  variety  of 
colours,  which  always  cxift  in  the  fame  fpecimen,  either 
in  concentric  ftripes  or  layers,  or  in  dots  or  dentritical 
figures  Theft:  colours  are,  different  browns  and  yel¬ 
lows,  milk  white,  and  ifabeiJa  green;  black  alfo  has  been 
obferved  in  dots. 

Variety  3.  Striped  jafper. 

This  variety  is  alfo  diftinguifhed  by  concentric  ftripes 
or  layers  of  different  colours  :  thefe  colours  are,  yellow;  - 
brownifh  red,  and  green.  It  is  diftinguifhed  from  the 
laft  variety  by  its  occurring  in  large  amorphous  maffes, 
and  by  its  fra&ure,  which  is  nearly  even. 

m  44  - 

species  9.  Tripoli.  Tripoli- 

Thia  mineral  is  found  fometimes  in  an  earthy  form, 
but  more  generally  indurated.  Its  texture  is  earthy. 

Itsfra&ure  often  fomewhat  conchoidal.  Luftre  o.  Ge¬ 
nerally  opaque.  Hardnefs. 4  to  7.  Sp.  gr.  2.080  to 
2.529.  Abforbs  water.  Feel,  harfh  dry.  Hardly  ad- 
heres  to  the  tongue.  Takes  no  polifli  from  the  nail. 

Does  not  ftain  the  fingers  Colour  generally  pale  yel- 
lowifh  grey,  alfo  different  kinds  of  yellow,  brown,  and 
white. 

It  contains,  according  to  Haaffe,  90  parts  of  filica, 

7  alumina,  and  3  of  iron.  A  mineral  belonging  to  this 
fpecies  was  analyfed  by  Klaproth,  and  found  to  con¬ 
tain  66.5  filica, 

7.0  alumina, 

2.5  oxyd  of  iron, 

1.5  magnefia, 
t.25  lime, 

19..  air  and  water* 

97-75 

Genus  VL*  1.  asi. 
species  j.  Micarell*. 

This  name  has  been  given  by  Mr  Kirwan  to  a  ftone  M,vareu 
which  former  mineralogith  conlidered  as  a  variety  of*  Kir-wan 
mica.  It  is  found  in  granite.  Its  texture  is  foliated,  M*n  i. 

and ili* 


4*; 

G.  VI.  1 , 


(x)  Kirwan* s  Min.  I.  303. — Baumer  Jour,  de  Phyf.  II.  154 •  and  Monnet,  ibid .  3 3 1  •  IVlcgkb.  Creil  s  An-* 

*als,  1788,6.  45  and  135.  .  ,  ^  ^  .  Tr 

(y)  Kirw.  Alin.  I.  309.— j Borral  HIJl*  Natur.  dc  Corje  %—•!! cnlcl  AH*  Acad .  Nat •  Curios.  V.  339^ 
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and  It  may  be  fplit  into  tbin  plates.  Luftre  metallic,  3. 
Opaque.  Hardnefs  6.  8p.  gr.  2.980,  Colour  brown- 
i(h  black.  At  1530  Wedgewood,  it  melts  into  a  black 
compaft  glafs,  the  furface  of  which  is  reddilh  f  • 

A  fpccimen  analyfed  by  Klaproth  contained 
6 3. go  alumina, 

29.50  filica, 

6.75  iron. 


46 

Shorl. 

}  Ibid.  i. 
265. 
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diagonal  of  the  rhomboidal  bafe,  From  this  ftrufture  Simply 
he  has  demonftrated  the  law  of  the  formation,  of  the  **tonfr  | 
cruciform  varieties  *.  The  colour  of  granatite  is  grey-  * 
ifK  or  reddifh  brown.  ^  Cbm .  vi. 

According  to  the  analysis  of  Vauquelin,  it  is  com- 141.  . 

pofed  of  47.06  alumina, 

30.59  filica, 

15.30  oxyd  of  iron, 

3.00  lime. 


99.25 


SPEC  IRS  2.  Shorl];. 

No  word  has  been  ufed  by  mineralogifts  with  lefs  li¬ 
mitation  than  jhorl.  It  was  firft  introduced  into  mine¬ 
ralogy  by  Cron  feed  t,  to  denote  any  done  of  a  columnar 
form,  confiderable  hardnefs,  and  a  fpecitic  giavity  from 
3  to  3.4.  This  defeription  applied  to  a  very  great  num¬ 
ber  of  (tones.  And  fucceeding  rmneralogifts,  though 
they  made  the  word  more  definite  in  its  fignification,  left 
it  (till  fo  general,  that  under  the  defoliation  of  Jhorl  al- 
mod  20  didin  A  facies  of  minerals  were  included. 

Mr  Werner  firft  defined  the  word  JJoorl  precifely,  and 
reitrifted  it  to  one  fpecies  of  ftones.  We  ufe  the  word 
in  the  fenfe  afligned  by  him. 

Shorl  is  found  abundantly  in  mountains,  either  maf- 
five  or  cryftallized,  in  three  or  nine  tided  prifms,  often 
terminated  by  three  hded  fummits.  The  ddes  of  the 
crydals  are  .longitudinally  ftreaked.  Its  texture  is  fo¬ 
liated.  Irs  fracture  coiichoidal.  Luftre  2  Opaque. 
Hardnefs  10.  Sp.  gr.  2.92  to  3.212.  Colour  black. 
Streak  grey.  It  does  not  become  eleftric  by  heat. 
When  heated  to  rednefs,  its  colour  becomes  brownifh 
red;  and  at  1270  Wedgewood,  it  is  converted  into  a 
brownifh  compaft  enamel  *.  According  to  Wiegleb, 
it  is  compofed  of  4 1.2  5  alumina, 

34.16  filica, 

20.00  iron, 

5.41  manganefe. 


*  Crcll's 
ititriige,  t. 
Bandes.  4 
Stuck,  p. 

47. 

{Granatite. 
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species  5.  Granatite. 


%  Fig.  10. 

*  Rome  de 

Liflc,  ii. 
435* 
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species  4.  Tourmaline  (z).  G.  VI.» 

This  (lone  was  frft  made  known  in  Europe  by  fpeci-^j^  | 
mens  brought  from  Ceylon  ;  but  it  is  now  found  fre-[mc<  * 
quently  forming  a  pait  of  the  compofition  of  mountains. 

It  is  either  in  amorphous  pieces,  or  cryftallized  in  three 
or  nine  Tided  prifms,  with  four-fided  fummits. 

1 1 8  texture  is  foliated  :  Its  frafture  conchoidal.  In¬ 
ternal  luftre  2  to  3.  Tranfparency  3  to  4  ;  fometimes 
only  2  (a).  Caufcs  only  Tingle  refraftion  *.  Hardnefs* 

9  to  I  1.  Sp.  gr.  3.05  to  3.155.  Colour  brown,  often  Jour.de 
’To  dark  that  the  (tone  appears  black  ;  the  brown  has  al-  W 
fo  fometimes  a  tint  of  green,  blue,  red,  or  yellow.  XXV111,2* 

When  heated  to  2000  Fahrenheit,  it  becomes  elec¬ 
tric  ;  one  of  the  fummits  of  the  cryflal  negatively,  the 
other  pofitively  It  reddens  when  heated  ;  and  is  fu- f  j£p 
Able  per  fe  with  intumefcence  into  a  white  or  grey  ena¬ 
mel. 

A  fpccimen  of  the  tourmaline  of  Ceylon,  analyfed  by 
Vauquelin,  was  compofed  of 
40  filica, 

39  alumina, 

1  2  oxyd  of  iron, 

4  lime, 

2.5  oxyd  of  manganefe,  ✓ 
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Staurotide  of  Hauy  —  Pierre  de  Croix  of  De  Lifle — 
Staurolithe  of  Lametherie. 

We  have  adopted  from  Mr  Vauquelin  the  term  gra- 
natite  to  denote  this  ftone,  becaufe  all  the  other  names 
are  ambiguous,  having  been  applied  to  another  mineral 
poffeffed  of  very  different  properties. 

Granatite  is  found  in  Galicia  in  Spain,  and  Britan- 
ny  in  France.  It  is  always  cryftallized  in  a  very  pecu¬ 
liar  form  ;  two  fix- Tided  prifms  interfeft  each  other,  ei¬ 
ther  at  right  angles  or  obliquely  Hence  the  name 
crofsjlone ,  by  which  it  was  known  in  France  and  Spain  *. 
Mr  Hauy  has  proved,  in  a  very  ingenious  manner,  that 
the  primitive  form  of  the  granatite  is  a  reftangular 
prifm,  whofe  bafes  are  rhombs,  with  angles  of  129I9 
and  50L*;  and  that  the  height  of  the  piifm  is  to  the 
greater  diagonal  of  a  rhomb  as  1  to  6  ;  and  that  its  in¬ 
tegrant  molecules  are  triangular  prifms,  limilar  to  what 
would  be  obtained  by  cutting  the  primitive  cryftal  in 
two,  by  a  plane  pafling  vertically  through  the  fhorter 


species  5.  Argentine  felfpar  §.  . 

This  (lone  wa3  difeoveredby  MrDodun  in  the  black1  ^ 
mountains  of  Languedoc.  It  is  either  amorphous,  or  A  ^ 
cryftallized  in  rhomboidal  tables,  or  fix  or  eight  Tided  felfpar. 
prifms.  Its  texture  is  foliated..  Fragments  reftangu-^AW 
lar.  Laminae  inflexible.  Internal  luftre  4.  Tranfpa-1,  3*7* 1 
rency  2.  Colour  white  ;  two  oppofite  faces  of  the  cry- 
ftals  are  filver  white,  two  others  dead  white.  Hardnefs 
of  the  filvery  laminae  6,  of  the  reft  9.  Brittle.  Sp. 
gr.  2.5.  When  the  flame  of  the  blow-pipe  is  direfted 
againft  the  edges  of  the  cryftal  (duck  upon  glafs),  it 
eafily  melts  into  a  clear  compaft  glafs  ;  but  when  the 
flame  is  direfted  againft  the  faces,  they  preferve  their 
luftre,  and  the  edges  alone  flowly  melt. 

According  to  the  analyfis  of  Dodun,  it  is  compofed 
of  46  filica, 

36  alumina, 

16  oxyd  of  iron, 
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When  this  ftone  is  expofed  to  the  atmofphere,  it  i* 

apt 


Par . 


[%)  Kirnu .  1.  271  .—Berg.  II.  1 18.  and  V.  402.— Gerhard.  Mem .  Berlin ,  1777,  p.  14.— Hauy  Mem 
1 784,  270. — IVilfon  Phil .  Tran/.  XLI.  308  .—jEpinus.  Recited  fur  la  Tourmaline .  See  alfo  La  Portene.  LcSaf< 
phiry  tOeilde  Chat ,  et  la  Tourmaline  de  Ceylon  demafyttes. 

(a)  And  when  black  only  1.  1 
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Eauj  and  apt  to  decay  :  Its  furface  becomes  iridefcent,  and  at  laft 
Stp  changes  to  ochre  yellow:  Its  fpecific  gravity  is  2.3  or 
^  2.212  ;  and  when  breathed  upon,  it  gives  out  an  earthy 

fmell. 

^la.  species  6.  Mica||. 

.  This  ftone  forms  an  efFential  part  of  many  mountains, 
jj  and  has  been  long  known  under  the  names  of  glacies  ma - 

riee  and  Mufcovy  glafs.  It  conftfts  of  a  great  number 
Comytro  of  thin  laminae  adhering  to  each  other,  fometimes  of 
fc/.i;  54 9*a  very  large  fize.  Specimens  have  been  found  in  Si¬ 
beria  nearly  2 1  yards  fquare  (b). 

It  is  fometimes  cryftallized  :  Its  primitive  form  is  a 
reftangular  prifm,  whofe  bafes  are  rhombs,  with  angles 
f  F  it.  °f  120°  and  6o°f  :  Its  integrant  molecule  lias  the  fame 
form.  Sometimes  it  occurs  in  reftangular  prifms,  whofe 
bafts  alfo  are  re&angles,  and  fometimes  alfo  in  fhort  fix- 
|F|  xi.  fided  prifms  f  ;  but  it  is  much  more  frequently  in  plates 
*  4  or  fcales  of  no  determinate  figure  or  fize  *. 

3*“  ^  Its  texture  is  foliated.  Its  fragments  flat.  The  la- 
JfY  6  mellse  flexible,  and  fomewhat  elaftic.  Luflrc  metallic, 
"  from  3  to  4.  Tranfparency  of  the  laminae  3  or  4,  fome¬ 
times  only  2  (c).  Hardnefs  6.  Very  tough.  Often 
abforhs  water.  Sp.  gr.  from  2.6546  to  2.9342.  Feels 
fmooth,  but  not  greafy.  Powder  feels  greafy.  Colour, 
when  pureft,  filver  white  or  grey  ;  but  it  occurs  alfo 
yellow,  greenifh,  reddifh,  brown,  and  black.  Mica  is 
■  fu Able  by  the  blow-pipe  into  a  white,  grey,  green,  or 

black,  enamel  ;  and  this  laft:  is  attra&ed  by  the  mag¬ 
net  (d).  Spanifti  wax  rubbed  by  it  becomes  negatively 
IjV.  ele&ric  *. 

A  fpecimen  of  mica,  analyfed  by  Vauquelin,  contained 
50.00  filica, 

35.00  alumina, 

7.00  oxyd  of  iron, 

1.35  magnefia, 

1.33  lime, 

94,68  f. 

Mica  has  long  been  employed  as  a  fubftitute  for 
glafs.  A  great  quantity  of  it  is  faid  to  be  ufed  in  the 
Ruffian  marine  for  panes  to  the  cabin  windows  of  (hips; 
it  is  preferred,  becaufe  it  is  not  fo  liable  as  glafs  to  be 
broken  by  the  agitation  of  the  fhip. 

species  7.  Talc  J. 

This  (tone  has  a  very  ftrong  refemblancc  to  mica, 
and  was  long  confidered  as  a  mere  variety  of  that  mine¬ 
ral.  It  occurs  fometimes  in  fmall  loofe  fcales,  and  fome¬ 
times  in  an  indurated  form;  but  it  has  not  hitherto 
been  found  cryftallized. 

1 1 3  texture  is  foliated.  The  lamellx  are  flexible,  but 
not  elaftic.  Itsluftre  is  from  2  to  4.  Tranfparency  from 
2  to  4.  Hardnefs  4  to  6.  Sp.  gr.  when  indurated, 
from  2.7  to  2.8.  Feels  greafy.  Colour  moft  commonly 
whitifh  or  greenifh.  Spanifh  wax  rubbed  with  it  be¬ 
comes  pofitively  ele&ric  § . 

Variety  I.  Scaly  talc. 

Talcitc  of  Kir  wan. 

This  variety  occurs  under  the  form  of  fmall  fcales, 
Suppl.  Vol.  II.  Part  I. 
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fcarcely  cohering.  Luftre  3  tOc4»  Very  light.  Ad.  Simple 
heres  to  the  fingers.  When  rtf&bcd  upon  the  fkin,  it  t 
gives  it  a  glofs.  Colour  white,  with  a  fliade  of  red  or 
green  ;  fometimes  leek  green. 

Variety  2.  Common  talc. 

Venetian  talc . 

This  variety  often  occurs  in  oblong  nodules.  Luftre, 
nearly  metallic,  4.  Tranfparency  2  to  3  ;  when  very 
thin  4.  Hardnefs  4  to  5,  Colour  white,  with  a  fhade 
of  green  or  red ;  or  apple  green,  verging  towards  filver 
white.  By  tranfmitted  light  green. 

Variety  3.  Shiftofe  talc. 

Its  ftru&ure  is  flaty.  Fra&ure  hackly  and  long  fplin- 
tery.  Eafily  crumbles  when  rubbed  in  the  fradlure. 

External  luftie  2  to  3  ;  internal,  1  ;  but  fometimes,  in 
certain  pofitions,  3.  Colour  grey,  v/ith  a  fhade  of  white, 
green  or  blue.  Becomes  white  and  fcaly  when  expofed 
to  the  air. 

A  fpecimen  of  common  ialct  analyfed  by  Mr  Chenc- 
vix,  contained  48.0  filica, 

37.0  alumina, 

6.0  oxyd  of  iron, 

1.5  magnefia, 

1.5  lime, 

5.0  water, 


*  Ann.  A 
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species  8.  Bafaltine  f . 

Bafaltic  hornblende  of  Werner — sidinote  of  Hauy — ZiU 
lertite  of  Lamethcrie — Shor/  prifmatiaue  hexavone 
of  SaufTure. 

This  ftone  is  found  commonly  in  bafaltic  rocks;  hence 
its  name,  which  we  have  borrowed  from  Mr  Kir  wan. 

It  is  cryftallized,  either  in  rhomboidal  prifms,  or  fix  or 
eight  tided  prifms,  terminated  by  three-fided  pyramids. 

Its  texture  is  foliated.  Its  fra&ure  uneven.  Luftre  3. 

Tranfparency,  when  in  very  thin  plates,  1.  Hardnefs 

From  9  to  10.  Sp.gr.  3.333.  Colour  black,  dark 

green,  or  yellovvifh  green.  Streak  white.  Tranfmitsa 

reddifh  yellow  light.  Before  the  blow-pipe,  it  melts 

into  a  greyifh  coloured  enamel,  with  a  tint  of  yellow  f.  f  Le  Hrvtr't 

A  fpecimen,  feemimrly  of  this  ftone,  analyfed  by  Berg-7™r*  ^ 

man,  contained  58  filica,  xiviii.269,, 

27  alumina, 

9  iron, 

4  lime, 

1  magnefia, 


99  X- 


{  Berg,  ill* 
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species  9.  Hornblende  ^[.  53 

Amphibole  of  Hauy  (e).  Horn- 

Thi8  ftone  enters  into  the  compofition  of  various  hlende. 
mountains.  Its  texture  is  very  confpicuoufly  foliated.^  Kirwdu 
Erasure  conchoidal.  Fragments  often  rhomboidal. 

Luftre  2.  Opaque.  Hardnefs  5  to  9.  Tough.  Sp. 
gr.  2.922  to  3.41.  Colour  black,  blackifh  green,  olive 
D  d  green 


(b)  Htfl.  General  de  Voyages ,  T.  XVIII.  272,  quoted  by  Hauy  Jour,  de  Min.  N°  XXVIII.  299. 

(c)  Black  mica  is  often  nearly  opaque.  ......  r  ,  ...  ,  „„  ,  „„  r 

(n)  Hauy,  ibid.  p.  295.  Bergman,  however,  found  pure  m.ca  mfuf.ble per  fe  5  and  this  ha*  been  the  cafe 

with  all  the  fpecimens  of  Mufcovy  glafs  which  we  have  tried. 

(e)  We  fufpeft,  that  under  this  name  Mr  Hauy  comprehends/wr/  alio. 
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Earths  arid  green,  or  leek  green.  Gtreak  greeniffi.  It  neither  be- 
Stones.  Hornes  eledric  by  fridLn  nor  heat  *.  Before  the  blow¬ 
pipe  it  melts  into  a  black  glafs.  A  fpecimen  of  black 
hornblende,  analyfed  by  Mr  Hermann,  was  compofcd  of 
37  filica, 

27  alumina, 

25  iron, 

5  lime. 

3  magnefla, 


Hauy, 

your,  de 
Min.  N° 
xxvixi.  367. 
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is  amorphous.  Texture  fomewhnt  foliated.  Fradure 
uneven,  approaching  to  the  fplintery.  Ludre  r.  Tranf- 
parency  icarce  1.  Hardnefs  9.  Colour  azure  blue, 
and  fometimes  brown  and  green.  Streak  white.  Be¬ 
fore  the  blow-pipe,  whitens  and  becomes  rifty  ;  but  is 
infufible  per  fe. 


Clafs  I, 


f  Beob.  dcr 
'Berlin ,  J. 
Band  317. 
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species  10.  Refplendent  Hornblende. 

There  are  two  minerals  which  Werner  conflders-  as 
varieties  of  hornblende,  and  Mr  Kirwan  as  conllituting 
adiftind  fpccies.  Thefe,  till  future  analyfes  decide  the 
point,  we  (hall  place  here  under  the  name  of  refplendent 
hornblende,  the  name  given  them  by  Mr  Kirwan  ;  and 
we  fhall  deferibe  them  feparately. 

Variety  1.  Labradore  hornblende. 

Texture,  curved  foliated.  Ludre,  in  fome  pofi- 
tions,  o  ;  in  others  metallic,  and  from  3  to  4.  Opaque. 
Hardnefs  8  to  9.  Sp.  gr.  from  3.35  to  3.434.  Co¬ 
lour,  in  mod  politfons,  greyifli  black  ;  in  others,  it  re- 


fleds  a  drong  iron  grey,  fometimes  mixed  with  copper 


red. 


*  Kir  vi.  i. 
a*i. 


Variety  2.  Shiller  fpar  *. 

Texture  foliated.  Ludre  metallic,  4.  Tranfparen- 
cy,  in  thin  pieces,  I.  Hardnefa  8  to  9.  Sp.  gr.  2.882. 
Colour  green,  often  with  a  (hade  of  yellow  ;  alfo  golden 
yellow.  In  fome  pofitions  it  refleds  white,  grey,  or 
yellow.  At  1 4 1  -  W tdgewood,  hardened  into  a  porcelain 
inafs.  A  fpecimen,  analyzed  by  Gmelin,  was  compofed 


of 


43.7  filica, 

1 7  9  alumina, 

25.7  iron, 

1 1 .2  magnefia. 
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found  in  the  Hartz,  duck  in  a  ferpen- 


smcits  11.  Obfidian  1|. 

Iceland  agate. 

This  done  is  found  either  in  detached  maffes,  or  form¬ 
ing  a  part  of  the  rocks  which  compofe  many  mountains. 
It  is  ufually  inveded  with  a  grey  or  opaque  crud.  Its 
fradure  is  couchoidal.  Its  internal  ludre  3.  Tianf- 
parency  1.  Hardnefs  10.  Sp.  gr.  2.348.  Colour 
black  or  greyifli  black  ;  when  in  very  thin  pieces,  green. 
It  melts  into  an  opaque  grey  maf3.  According  to  Berg¬ 
man,  it  is  compofed  of  69  filica, 

22  alumi:i3> 

9  iron. 


§  Ktrg- 
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Petrilite. 


*  Kir  iv.  i. 
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This  done  forms  the 


Genus  VII.  sat, 
species  t.  Felfpar  J. 
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highdl  mountains. 


die  principal  part  of  many  of  the!  Kirw.\,  j( 

It  is  commonly  crydallized.  Its^6'^  ||y 
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species  12.  Pttrllite  *. 

Cubic  f elf  par. 

This  done  is  found  in  the  mafs  of  mountains.  It  is 
amorphous.  Texture  foliated.  Fradure  fplintery.  Frag¬ 
ments  cubic,  or  inclining  to  that  form  ;  their  faces  un- 
polifhcd.  Ludre  2.  Tranfparcncy  partly  2,  partly  1. 
Hardnefs  9.  Sp.gr.  3081.  Colour  reddifli  brown. 
Does  not  melt  at  160°  Wedgewood. 


f  Kirtv 


species  13.  Felfitef. 

Compact  felfpar. 

This  done  alfo  forms  a  part  of  many  mountains,  and 


primitive  form,  according  to  De  Lifle,  is  a  redangular  p^ 
prilm,  whole  bafes  arc  rhombs,  with  angles  of  63 9  andfim.  | 
1  iyPf.  Sometimes  the  edges  of  the  prifm  are  wanting,  4  Fig.  13, 
and  faces  in  their  place  ;  and  fometimes  this  is  the  cafe  and  14. 
alfo  with  the  acute  angles  of  the  rhomb.  For  a  dc- 
feription  and  figure  of  thefe,  and  other  varieties,  we  re¬ 
fer  the  reader  to  Rome  de  Life  *,  Air  Hauy  f ,  and  Mr  *  CryJIal!, 
Pint  £.  f  ' 

Its  texture  is  foliated.  Its  crofs  fradure  uneven.  ^  ***\ 
Fragments  rhomboidal,  and  commonly  fmooth  and  po- p.273.  * 
lithed  on  four  Tides.  Ludre  of  the  poliflied  faces  often  f  S*rie  j 
Franfparency  from  3  to  L  Hardnefs  9  to  io.  Sp.  Kouvellc 


3 


Gives  a  peculiar  odour  when 

-  _ L  _  -  inn  OiC.  n 


gr.  from  2.437  2.7*  Uiuo  a  v>  11  ^  ~  fa  g| 

rubbed.  It  is  made  eledric  with  great  difficulty  by  ‘c  * 
fridion.  Fufible  per  fe  into  a  more  or  lefs  tranfparent 
glafs.  When  crydallized,  it  decrepitates  before  the 
blow-pipe. 

Variety  i.  Pure  Felfpar. 

Aloon  Jlone  — Jl dul aria. 

This  is  the  pured  felfpar  hitherto  found.  It  occurs 
in  Ceylon  and  Switzerland  ;  and  was  hrd  mentioned  by 
Mr  Sage.  Ludre  nearly  3.  Tranfparency  2  to  3. 
Hardnefs  10.  Sp.gr.  2.559.  Colour  white;  fome¬ 
times  with  a  {hade  of  yellow,  green,  or  red.  Its  furface 
is  fometimes  iridefeent. 

Variety  2.  Common  Felfpar. 

Ludre  of  the  crofs  fradure  o  ;  of  the  fradm*e,  in  the 
diredion  of  the  la  mime,  from  3  to  I.  Tranfparency  2 
to  1.  Colour  mod  commonly  flelh  red;  but  often  bluifli 
grey,  ycllowifh  white,  milk  white,  browniih  yellow;  and 
fometimes  blue,  olive  green,  and  even  black. 

Variety  3.  Labradore  felfpar. 

This  variety  was  difeovered  on  the  coad  of  Labra¬ 
dore  by  Mr  Wolfe  ;  and  fmee  that  time  it  has  been 
found  in  Europe.  Ludre  2  to  3.  'Tranfparency  from 
1  to  3.  Sp.  gr.  from  2.67  to  2.6925.  Colour  grey. 

In  certain  pohtibns,  fpots  of  it  reded  a  blue,  purple, 
red,  or  green  colour. 

Variety  4.  ContinuousTelfpar. 

This  variety  mod  probably  belongs  to  a  different  fpe- 
cies  ;  but  as  it  lias  not  lutherto  been  analyfed,  we  did 
not  think  ourfelves  at  liberty  to  alter  its  place. 

It  is  found  in  large  maffes.  Texture  earthy, 
ture  uneven,  fometimes  fplintery.  Ludre  0. 
parency  1.  Hardnefs  10.  Sp.  gr.  2.609. 
reddifli  grey,  reddifli  yellow,  flefh  red. 

A  fpecimen  of  green  felfpar  from  Siberia,  analyfed 
by  Vauquelin,  contained 

62.83  filica, 

17.02  alumina, 

16. co  potafs, 

3.00  lime, 

i.eo  oxyd  of  iron. 
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Ea:  v  and  sVj-.cir.3  2.  Lepidolitc  (f). 

■  I.Mahle. 

■  This  done  appears  to  have  been  firft  obferved  by  the 

■  Polite.  Abbe  Poda,  and  to  have  been  firll  described  by  De 
jC  Vs  An-  Born  §.  Hitherto  it  has  only  been  found  in  Moravia 
mi  79 1 »  in  Germany,  and  Sudermania  in  Sweden*.  There  ft 
£  r  is  mixed  with  granite  in  large  amorphous  mafles.  It  h 
fr  \{t '  compofed  of  thin  plates,  eafily  feparated,  and  not  unlike 
Ch  xxix.  thofe  of  mica  f.  Luftre,  pearly  3.  Tranfparency  be- 
ic;  tween  1  and  2.  Haidp.efs  4  to  3.  Not  e  a  lily  p Hive¬ 
'S  rifed  Sp.gr.  from  2.816  ||  102.8549^.  Colour 
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C  .xxii.  parts,  gave  it  the  name  of  lepidolite  (g). 
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It  is  compofed  of  53  filica, 

20  alumina, 

38  potafs, 

5  fluat  of  lime, 

3  oxyd  of  manganefe, 

1  oxyd  of  iron. 

"loot 

sp ectes  3.  Leucite  ||. 

Vefuvian  of  Kirwan—  White  garnet  of  Vefuvius. 

This  done  is  nfnally  found  in  volcanic  prodn&ions, 
and  is  very  abundant  in  the  neighbourhood  of  Vefuvius. 
It  is  always  cryfiallized.  The  primitive  form  of  its  cry- 
dais  is  cither  a  cube  or  a  thomboidal  dodecahedron,  and 
its  integrant  molecules  are  tetrahedrons  ;  but  the  varie¬ 
ties  hitherto  obferved  are  all  polyhedrons  :  The  mod 
common  has  a  fpheroidal  figure,  and  is  bounded  by  24 
equal  and  dmilar  trape/.iodsf  ;  fometimes  the  faces  are 
12,  18,36,  54,  and  triangular,  pentagonal,  See.  For 
a  defeription  and  figure  of  feveral  of  thefe,  we  refer  the 
reader  to  Mr  Hauy  \\.  The  cry  Hals  vary  from  the  fize 
of  a  pin  head  to  that  of  an  inch. 

The  texture  of  the  leucite  is  foliated.  Its  fra&ure 
fomewhat  conchoid?!.  Lullre  3;  when  in  a  date  of 
decompofition  o.  Tranfparency  3  to  2  ;  when  decom- 
pofing  o.  Hardnefs  8  to  10  ;  when  decomposing  5  to  6. 
Sp.  gr.  2.464S.  Colour  white,  or  greyidi  white  (h).  Its 
powder  caufes  fyrup  of  violets  to  aflame  a  green  colour*  . 

It  is  compofed,  as  Klaproth  has  (hewn,  of 
54  filica, 

23  alumina, 

22  potaf3. 

59  (0 


. itvre , 

M  N°li.  of  the  mafs,  violet  blue  ;  of  the  thin  plates,  fllvery  white. 
Powder  white,  with  a  tint  of  red  §.  Before  the  blow¬ 
pipe,  it  froths,  and  melts  eafily  into  a  white  feraitranfpa- 
rent  enamel,  full  of  bubbles.  Diffolves  in  borax  with 
efFervefcence,  and  communicates  no  colour  to  it  *.  Ef- 
fervefees  {lightly  with  foda,  and  melts  into  a  mafs  fpotted 
with  red.  With  microcofmic  fait,  it  gives  a  pearl  co¬ 
loured  globule  f. 

This  done  was  fird  called  lilalite  from  its  colour,  that 
of  the  lily.  Klaproth,  who  difeovered  its  component 
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It  was  by  analyfing  this  done  that  Klaproth  diiccr-  Simple 
vered  the  prefence  of  potafs  in  the  mineral  kingdom  ;  ,  . 

which  is  not  the  lead  important  of  the  numerous  difeo- 
veries  of  that  accurate  and  illudrious  chemid. 

Leucite  is  found  fometimes  in  rocks  which  have  ne¬ 
ver  been  expofed  to  volcanic  fire  ;  and  Mr  Dolomieu 
has  rendered  it  probable,  from  the  fubtlances  in  which 
it  is  found,  that  the  leucite  of  volcanoes  has  not  been 
formed  by  volcanic  fire,  but  that  it  exided  previoufiy 
in  the  rocks  upon  which  the  volcanoes  have  a£led,  and 
that  it  was  thrown  out  unaltered  in  fragments  of  thefe  . 

ic  0  S  Jour,  de 

rocks  §.  jviw.  N° 

Genus  VIII.  sag.  xxxix.  177. 

species  1.  Emerald  (k).  6l 

Thu  done  has  hitherto  been  only  found  crydallized.  g.VIII.sao 
The  primitive  form  cf  it<=  eryftals  is  a  regular  fix- Tided  Emerald, 
prifm  ;  and  the  form  of  its  integrant  molecules  is  a  tri¬ 
angular  prifm,  whofe  fides  are  fquares,  and  bales  equila¬ 
teral  triangles  *.  The  mod  common  variety  of  its  cry-* 
dais  is  the  regular  fix- fided  prifm,  fometimes  with  the^V‘^oxjx# 
edges  of  the  prifm,  or  of  the  bafes,  or  the  folid  angles,  y2t 
or  both  wanting};,  and  fmall  faces  in  their  place  f.  The  t  Ge  16. 
fides  of  the  prifm  are  generally  channelled.  f  Kcrte^dg 

Its  texture  is  foliated.  Its  fracture  conchoid al.  Luflre  24  J’an  j 
ufually  from  3  to  4.  Tranfparency  from  2  to  4.  Caufes 
a  double  refraftion.  Hardnefs  12.  Sp.  gr.  2.65  to 
2.775.  Colour  green.  Becomes  electric  by  friction, 
but  not  by  heat.  Its  po.vder  does  not  phofphorefce 
when  thrown  on  a  hot  ironf.  At  150  Wedgewood }_,  hJolomieu% 
it  melts  into  an  opaque  coloured  mafs.  According  to  ^ 
Dolomieu,  it  is  fuhble  per  fc  By  the  blow-pipe};.  xviiJ. 

This  mineral  was  formerly  fubdivided  into  two  didinft  \  Ibid. 
fpecies,  the  emerald ,  and  beryl  or  aqua  marina .  Hauy 
demondrated,  that  the  emerald  and  beryl  correfponded 
exactly  in  their  drudture  and  properties,  and  Vauquelin 
found  that  they  were  compofed  ot  the  fame  ingredients; 
henceforth,  therefore,  they  mull  be  considered  as  va¬ 
rieties  of  the  fame  fpecies 

The  vaiiety  formerly  called  emerald  varies  in  colour 
from  the  pale  to  the  perfect  green.  When  heated  to 
1  200  Wedgewood,  it  becomes  blue,  but  recovers  its  co¬ 
lour  when  cold.  A  {pecimen,  analyfed  by  Vauquelin, 
was  compofed  of 

64.60  filica, 

J4.GO  alumina, 

13.CO  gHcina, 

3.50  oxyd  of  chromum, 

2.56  lime, 

2.00  moidure  or  other  volatHe  ingredient. 


99-66 1|  .  otVd, 

The  beryl  is  of  a  greyifh  green  colour,  and  fometimes  * 
blue,  yellow,  and  even  white  :  fometimes  different  co 
lours  appear  in  the  fame  done  J.  It  is  found  in  Ceylon,  §  Dolomieu , 
different  parts  of  India,  Brazil,  and  elpecially  in  Siberia'^- 
and  Tartary,  where  its  civftals  are  fometimes  a  foot 

Dd  2  long Ibid. 


,#f)  Ktrnv.  I.  208. — 'Karf.cn.  Beob.  dcr  Berlin ,  5  Band.  Ji. — Klaproth  Beitr'age,  I.  279.  atio  II.  191. 

(g)  That  is,  fale  font)  or 'done  compofed  of  feales  :  From  the  fc  ale  of  a  fjh,  and  m  a  fane. 

{  h)  Hence  the  name  leucite,  from  mvmc,  twhite. 

(1)  See  four,  de  Min.  N°  XXVII.  194.  and  201.  and  Klaproth's  BeitrJge ,  II.  39. 

(k)  Kir.  I.  247.  and  248. — Dolomieu.  Magazin  DncycKpzdiqvs,  II.  17*  2nd  *  4 1  •  *•  Mat.  N° 

XVI II.  19.—*  Klaproth  B  e  it  rage,  II.  12. 


2\Z 

Earths  and  long.  A  fpecimen  of  beryl,  analyfed  by  Vauquelin 
Stones  contained  69  filica, 

1 3  alumina, 
j6  glucina, 

1.5  oxyd  of  iron. 


MINERALOGY. 


Clafs  I  f 


|J  Ann.  de 
C&bn.tXVi  ii. 
j68. 


99-5 1 


6a 

O.  IX.  SAB. 
Staurolite. 
•*  Kir iv.  i. 

*8a. 


It  was  by  analysing  this  ftone  that  Vauquelin  difeo- 
vered  the  earth  which  he  called  glucina . 


Genus  IX.  sab. 
species  1.  Staurolite  *. 

AndreoTiie  of  Lametherie  and  Hauy — Hyannthe  blanche 
cruciforme,  var.  9.  of  Rome  de  Rule. 

This  Hone  has  been  found  at  Andreaiberg  in  the 
Hartz.  It  is  cryftailized,  and  the  form  of  its  cryftals 
has  induced  mineralogills  to  give  it  the  name  of  crofs - 
i  Fig.  17.  jkne.  Its  cryftals f  are  two  four-fided  flattened  prifms, 
terminated  by  four- tided  pyramids,  interfering  each 
other  at  right  angles :  the  plane  of  interfe&ion  patting 
longitudinally  through  the  prifms  (l). 

Its  texture  is  foliated.  Its  luftre  waxy,  2.  Tranf- 
parency  from  1  to  3.  Hardnefs  9.  Brittle.  Sp.  gr. 
2.3  $5  to  2.36 1.  Colour  milk  white.  When  heated 
flowly,  it  loies  O  15  or  0.16  parts  of  its  weight,  and  falls 
into  powder.  It  effervefees  with  borax  and  miciocof- 
mic  fait,  and  is  reduced  to  a  greenifh  opaque  mafs.  With 
foda  it  melts  into  a  frothy  white  enamel.  When  its 
powder  is  thrown  on  a  hot  coal,  it  emits  a  greenifh 
yellow  light  f . 

A  fpecimen  analyfed  by  Weftrum  was  compofed  of 
44  filica, 

20  alumina, 

20  barytes, 

16  water*. 


f  Hauy, 
your,  de 
Min .  N° 
xxviii.  a  So. 


IOO 


imple 


is  to  its  breadth  as  a/ 3  to  L  ancl  to  1#t3  thicknefs  as  i 
to  if.  The  only  variety  hitherto  obferved  is  an  ei  ht- 
flded  prifm,  terminated  by  fix  fided fummitsj.  Two  off^~  ^ 
the  faces  of  the  prifm  are  hexagons,  two  are  rectangles,  ^  pjg’  ^ 
and  four  trapeziums  ;  two  faces  of  the  fummits  are  rec¬ 
tangles,  and  the  other  four  trapeziums.  Sometimes  two 
of  the  edges  of  the  prifm  are  wanting,  and  fmall  face& 
in  their  place  f.  \  Hauy  t 

Its  texture  is  foliated.  Laminae  parallel  to  the  faces 
of  the  prifm.  Luftre  3  to  4.  Tranfparency  3  to  4»xxi.  5. 
Caufes  lingle  refradion.  Hardnefs  12.  Sp.  gr.  from 
3.698 X  to  3.7961  |[.  Colour  yellowifh  green,  furface  t  f 

fparkling.  It  is  infufible  by  the  blow  pipe  per  fe,  and  H 
with  foda. 

A  fpecimen  of  chryfoberyl,  analyfed  by  Klaproth, 


was  compofed  of  7  1 .5  aluminat. 

18.0  filica, 

6.0  lime, 

1.5  oxyd  of  iron. 

97-o  § 

§  BsitrfiA 
1.  102. 

Genus  X.  2.  sal. 

64 

species  2.  Hyalite  *. 

G.X.14 

This  ftone  is  frequently  found  in  trap. 

It  occurs 

Klaproth  found  the  fame  ingredients,  and  nearly  in 
t  Beiirdge,  the  fame  proportions ±. 

ii.  80.  A  variety  of  ftauroiite  has  been  found  only  once, 

which  has  the  following  peculiarities. 

Its  luftre  is  pearly,  2.  Sp.  gr.  2.361.  Colour 
brownifh  grey.  With  foda  it  melts  into  a  purplifh  and 
yellowifh  frothy  enamel.  It  is  compofed,  according  to 
Weftrum,  of  47*5  filica, 

12.0  alumina, 

20.0  barytes, 

16.0  water, 

4.5  oxyds  of  iron  and  majiganefe. 


100.0 

C. X.  asx..  Genus  X.  1.  asl. 

Chryfobe-  species  1 .  Chryfoberyl*. 

i  Oriental  chryfolite  of  jewellers — Cymophane  of  Hauy.. 

qqI'  Hitherto  this  ftone  has  been  found  only  in  Brazil, 

the  ifland  of  Ceylon,  and  as  fome  affirm  near  Nortfchink 
in  Siberia.  Werner  firfi  made  it  a  diflinft  fpecies,  and 
gave  it  the  name  which  we  have  adopted.  It  is  ufually 
found  in  round  maffes  about  the  lize  of  a  pea,  but  it  is 
fometimes  alfo  cryftailized.  The  primitive  form  of  its 
cryftals  is  a  four-fided  rectangular  prifm,  whofe  height 


in  grains,  filaments,  and  rhomboidal  maffes.  Texture  fo-*  Kirw- 
Hated.  FraCture  uneven,  inclining  to  conchoidal.  Luftre 
glaffy  (m),  2  to  3.  Tranfparency  2  to  3;  fometimes,  tho’ 
feldom,  it  is  opaque.  Hardnefs  9.  Sp.  gr.  2. 1  1  f .  t 
Colour  pure  white.  Infufible  at  1 5  o°  Wedge  wood  ;  ^ 
but  it  yields  to  foda  J.  According  to  Mr  Link,  it  is* 
compofed  of  57  filica, 

18  alumina,. 

15  lime. 

- -  I  CrtlPsM 

90  and  a  very  little  iron  ||.  T-B  Wal 

Species  3.  iEdelite  *•  ^  I 

This  ftone  has  hitherto  been  found  only  in  Sweden  jEdeliJ 
at  Moffeberg  and  iEddfors.  From  this  laft  place  Mr  *■  Kira. 
Kirwan,  who  firfi  made  it  a  diftinCf  fpecies,  has  given 
it  the  name  which  we  have  adopted.  It  was  firft  men-  I 
tioned  by  Bergmanf.  Its  form  is  tuberofe  and  knotty,  ] 
Texture  ftriated  ;  fometimes  refembles  quartz.  Luftre 
from  o  to  1.  Sp.  gr.  2.515  after  it  has  abforbed  wa-  I 
terj.  Colour  light  grey,  often  tinged  red;  alfo  yel- 1 
lowifh  brown,  yellowifh  green  and  green.  Before  the™**^  1 
blow  pipe  it  intumefees  and  forms  a  frothy  mafs.  Acids 
convert  it  into  a  jelly  §.  A  fpecimen  from  MofTeberg,  §  Beq.l 
analyfed  by  Bergman,  contained 
69  filica, 

20  alumina, 

8  lime, 

3  water. 


13 


31 


i°°  11  loT] 

A  fpecimen  from  -dEdelfors  yielded  to  the  fame  che-101* 
mifl  62  filica, 

18  alumina, 

16  lime, 

4  water.  1 


i  00% 


Genus 


(l)  See  Gilloty  Jour,  de  Phyf.  1793,  p.  1  and  2. 

(M)  Hence  probably  the  name  hyalite,  which  was  impofed  by  Werner  from  Wir,  glafs,  and  >rto<,ajlone* 


miner 

Genus  X.  3.  sawl. 
species  4.  Zeolite (n ). 

This  (lone  was  firft  described  by  Cronftedt  in  the 
Stockholm  Tranfa&ioris  for  17 56.  It  is  found  fome- 
times  amorphous  and  fometimes  cryftallized.  The  pri¬ 
mitive  form  of  its  cryftals  is  a  redangular  prifm,  whofe 
bafes  are  fquares.  The  moft  common  variety  is  a  long 
four  Tided  prifm,  terminated  by  low  four Tided  pyra¬ 
mids*. 

Its  texture  is  ftriated  or  fibrous.  Its  luftre  is 
filky,  from  3  to  1.  Tranfparency  from  2  to  4;  fome¬ 
times  1.  Hardnefs  6  to  8;  fometimes  only  4.  Abforbs 
water.  Sp.  gr.  2.07  to  2.3.  Colour  white,  often  with 
a  (hade  of  red  or  yellow  ;  fometimes  brick  red,  green, 
blue.  When  heated,  it  becomes  eledric  like  the  tour- 
Before  the  blow-pipe  it  froths  (o),  emits  a 
phofphorefcent  light,  and  melts  into  a  white  femitranf- 
parent  enamel,  too  foft  to  cut  glafs,  and  foluble  in  acids. 
In  acids  it  diflolves  (lowly  and  partially  without  effer- 
vefcence  ;  and  at  lad,  unlefs  the  quantity  of  liquid  be 
too  great,  it  is  converted  into  a  jelly. 

A  fpecimen  of  zeolite  (p),  analyfed  by  Vauquelin, 
contained  53*°°  filica, 

27.00  alumina, 

9.46  lime, 

10.00  water. 


<  huy, 

r.  de 

: 

2  .86. 


3  xxviii 
9 


1  id.  N* 
*  576. 


99-46 1. 


•  «7 
1  Ibite. 


\  r.  de 
' ■  *.  NQ 
i  86. 


\ 

a 


my,  ibid. 
uviii. 


mquelin, 

N« 

x.  161. 


spfcifs  5.  Stilbite. 

This  (lone  was  firft  formed  into  a  diftind  fpecies  by 
Mr  Hauy.  Formerly  it  was  confidered  as  a  variety  of 
zeolite. 

The  primitive  form  of  its  cryftals  is  a  redangular 
prifm,  whofe  bafes  are  rectangles.  It  cryftallizes  fome¬ 
times  in  dodecahedrons,  confiding  of  a  four-fided  prifm 
with  hexagonal  faces,  terminated  by  four-fided  fummit3, 
whofe  faces  are  oblique  parallelograms  ;  fometimes  in 
fix-fided  prifms,  two  of  whofe  folid  angles  are  wanting, 
and  a  fmall  triangular  face  in  their  place*. 

Its  texture  is  foliated.  The  laminas  are  eafily  fepa- 
rated  from  each  other ;  and  are  fomewhat  flexible. 
Luftre  pearly,  2  or  3  (qJ.  Hardnefs  inferior  to  that 
of  zeolite,  which  fcratches  ftilbite.  Brittle.  Sp.  gr. 

2 .5 oof.  Colour  pearl  white.  Powder  bright  white, 
fometimes  with  a  (hade  of  red.  This  powder,  when  ex- 
pofed  to  the  air,  cakes  and  adheres  as  if  it  had  abforb- 
ed  water.  It  caufes  fyrup  of  violets  to  aftume  a  green 
colour.  When  ftilbite  is  heated  in  a  porcelain  crucible, 
it  fwells  up  and  aflumes  the  colour  and  fe  mi  tranfparen¬ 
cy  of  baked  porcelain.  By  this  procefs  it  lofes  o.  185 
of  its  weight.  Before  the  blow-pipe  it  froths  like  bo¬ 
rax,  and  then  melts  into  an  opaque  white  coloured  en¬ 
amel  $. 


A  L  O  G  Y. 

According  to  the  analyfis  of  Vauquelin,  it  is  compo¬ 
sed  of  5?.o  filica, 

17.5  alumina, 

9.0  lime, 

18.5  water* 


71$ 

Simple 

Stones. 

- - - - 


Ibid .  164# 


6S 

Analcime* 


97-°  li 

species  6.  Analcime. 

This  ftone,  which  was  difeovered  by  Mr  Dolomieu, 
is  found  cryftallized  in  the  cavities  oflava  It  was  firft 
made  a  diftind  fpecies  by  Mr  Hauy.  Mineralogifts 
had  formerly  confounded  it  with  zeolite. 

The  primitive  form  of  its  cryftals  is  a  cube.  It  is 
fometimes  found  cryftallized  in  cubes,  whofe  folid  angles 
are  wanting,  and  three  fmall  triangular  faces  in  place  of 
each  ;  fometimes  in  polyhedrons  with  24  faces.  It  is 
ufuall  fomewhat  tranfparent.  Hardnefs  about  8 ;  fcratch¬ 
es  glafs  (lightly.  Sp.  gr.  above  2.  When  rubbed,  it 
acquires  only  a  fmall  degree  of  eledricicv,  and  with  dif¬ 
ficulty^).  Before  the  blow-pipe  it  melts  without 
frothing,  into  a  white  femitranfparent  glafs  *.  * 

jour,  de 

Genus  X.  4.  sla.  A/m.n«xIv; 

species  7.  Lazulitef.  S6.  and 

This  ftone,  which  is  found  chiefly  in  the  northern  XXV1^^  * 
parts  of  Afia,  has  been  long  known  to  mineralogifts  by  q 
the  name  of  hfi s  lazuli.  This  term  has  been  contract-  Lazulite.* 
ed  into  lazulite  by  Mr  Hauy  \  an  alteration  which  was  f  Kiriv.  i. 
certainly  proper,  and  which  therefore  we  have  adopted.  *83. 

Lazulite  is  always  amorphous.  Its  texture  is  earthy'. 

Its  fradure  uneven.  Luftre  O.  Opaque,  or  nearly  fo. 

Hardnefs  8  to  9.  Sp.  gr.  2  76  to  2.945  J.  Colour  j  Brifon* 
blue  (s)  ;  often  fpotted  white  from  fpecks  of  quartz, 
and  yellow  from  particles  of  pyrites. 

It  retains  its  colour  at  ioo°  Wedgewood;  in  a  high¬ 
er  heat  it  intumefccs,  and  melts  into  a  yellowifh  black 
mafs.  With  acids  it  effervefees  a  little,  and  if  previ- 
oufly  calcined,  forms  with  them  a  jelly. 

MargrafF  publifhed  an  analyfis  of  lazulite  in  the  Ber¬ 
lin  Memoirs  for  1758.  His  analyfis  has  fince  been 
confirmed  by  Klaproth,  who  found  a  fpecimen  of  it  to 


contain 


46.0  filica, 

14.5  alumina, 

28.0  carbonat  of  lime, 
6.5  fulphat  of  lime, 
3.9  ox  yd  of  iron, 

2.0  water. 


100.0$ 


§  BeitrtigTf. 
i.  1 96. 


Genus  XI.  salt, 
species  i.  Garnet  (t). 


This  (lone  is  found  abundantly  in  many  mountains. 
It  is  ufually  cryftallized.  The  primitive  form  of  its 

cryftals 


70 

G. XI. SALT* 
Garnet. 


(n}  Kirvr.  L  278. — Guet  tardy  IV.  637. — Bucquet,  Mem.  Sav.  Etrang .  IX.  576. — Pelletier ,  Jour .  de  PhyJ \- 
XX.  420. 

(o)  Hence  the  name  zeolite ,  given  to  this  mineral  by  Cronftedt ;  from  to  ferment,  and  a Jlone. 

(p)  Dr  Black  was  accuftomed  to  mention,  in  the  courfe  of  his  ledures,  that  Dr  Hutton  had  difeovered  foda 
in  zeolite.  This  difeovery  has  not  hitherto  been  verified  by  any  other  chemical  mineralogift. 

(of)  Hence  the  name  given  to  this  mineral  by  YLzuy yJli Ibite y  from  c-I/aC*,  to Jhine . 

(r)  Hence  the  name  analcime  given  it  by  Hauy,  from  weak. 

(s)  Hence  the  name  lazulitey  from  an  Arabian  word  azul,  which  fignifies  blue. 

(t)  Kir zu.  I.  258. — Gerhard,  Difqujjitio  phyftco-chymica  Granatorum ,  &c. — Pafumot ,  Jour,  de  PhyJ.  IIS 

44?* — Wiegleb }  Ann .  de  Chim.  L  23X.  * 


}•  mbs  rvii.i  cry fl alb  Is  a  dodecahedron  whole  fdesnre  thombs,  with 
‘St0,;cs-  angles  of  78°  31'  44",  and  1209  28'  16".  The  niclina- 
tion  of  the  rhombs  to  each  other  is  120°.  This  (lode- 


MINERALOG  Y.  Clafsl, 

Mr  Klaproth  found  a  fpecimen  of  Bohemian  garnet, 

-  rr  ‘Stones. 

40.00  lilica,  , _  . 


compoled  of 


tion  of  the  rhombs  to  ca 
cahedron  may  be  confuiered  as  a  four  Tided  prifm,  ter- 


*  f»B*  *?•  minated  by  foil r-fidcd- pyramids  *.  It  is  divifiblc  into 

*  and  four  parallelepipeds,  whole  Tides  are  rhombs  ;  and  each 


^Ualy,  Ann.  of  thefe  may  be  divided  into  four  tetrahedrons,  whofe 
tic  Chi*.  .  fides  are  ifofcelcs  triangles,  canal  and  fimilar  to  either 
xvii.  305.  cy  t]ie  halves  into  which  the  rhomboidal  (aces  of  the 
dodecahedron  are  divided  by  their  fhortcr  diagonal  The 
■\  Hauy^oU.  integrant  molecules  of  garnet  are  fimilar  tetrahedrons')-. 
5c6*  Sometimes  the  edges  of  the  dodecahedron  are  wanting, 

-and  final!  faces  in  their  place  ;  and  fometimes  garnet  is 
cryftallized  in  polyhedrons,  having  24  trapezoidal  faces 


i  Ibid. 


For  a  deferiution  and  figure  of  thefe,  and  other  varie 


contained 


BcitrVge, 

,  26. 


35.75  filica, 

27.25  alumina, 

36. co  oxyd  of  iron, 

0.25  oxyd  of  manganefe. 


99.25- 


contained 


\  Pfou*.  ds 
Min.  N° 
2liv.  575. 


\  Ibid.  573 


28.50  alumina, 
j 6.50  oxyd  of  iron, 
10  co  niv.gnefta, 
3.50  lime. 


.  25  oxyd  of  manganefe. 


9r-75 


J  Btitr<iget  1 
ii.  2i. 


_  7i 
Thumer* 
ftone. 


ties  of  garnet,  we  refer  to  Roms  de  Lijlc  and  Hauy  + 
The  texture  of  garnet,  as  Bergman  firit  (hewed,  is 
||  Qpufc.  ii.  foliated  [[.  Its  fra&ure  commonly  conchoidal.  Inter¬ 
s'  nal  lu (Ire  from  4  to  2.  Tranfparency  from  2  to  4  ; 

§  Hauy,  fometimes  only  1  or  o.  Caufes  (ingle  refra&ion  §. 
]7-r'  to  Hardnefs  from  10  to  14.  Sp.  gr.  3.75  to  4.188.  Co- 
ixviii.  160.  lour  tifually  red.  Often  attraded  by  the  magnet.  Fu- 
fible  per  fs  by  the  blow  pipe. 

Variety  i.  Oriental  garnet  (u). 

'  Internal  lnftre  3  to  4.  Tranfparency  4.  Hardnefs 
13  to  14.  Sp.  gr.  4  to  4.188.  Colour  deep  red,  in¬ 
clining  to  violet  ( x). 

Variety  2,  Common  garnet. 

Fra&ure  uneven,  inclining  to  the  conchoidal.  In¬ 
ternal  luftre  2  to  3.  Tranfparency  from  3  to  o.  Ilard- 
nefs  10  to  11  ;  fometimes  only  9.  Sp.  gr.  3.75  to  4. 

*  Colour  commonly  deep  red,  inclining  to  violet ;  fome- 

times  verging  towards  black  or  olive  ;  fometimes  leek 
green,  brown,  yellow. 

Variety  3.  Amorphous  garnet. 

Strufture  flaty-  Luftre  2.  Tranfparency  2  to  1. 
Hardnefs  11  to  12.  Sp.  gr.  3.89.  Colour  brownifh 
or  blackifh  red.  Found  in  Sweden,  Switzeihnd,  and 
the  Eaft  Indies. 

A  fpecimen  of  oriental  garnet,  analyfed  by  Klaproth, 


[  Havy,  Hit 


sikcies  2.  Thumerftone*. 

Yanolitc  of  Lametherie — Axiniie  of  Hauy. 

This  ftone  was  firft  deferibed  by  Mr  Schreber,  whoJu^Wii# 
found  it  near  Balrr.e  d’Auris  in  Daupliind,  and  gave  it  273.— hi 
the  name  of  fhorl  violJ  f.  It  was  afterwards  found  near  letter,  Jw,'y 
Thum  in '  Saxony,  in  confequence  of  which  Werner 
called  it  thumerjlone.  f  ye  Li)tf 

It  is  fometimes  amorphous;  but  more  commonly  \\m  353^ 
cryftallized.  The  primitive  form  of  its  cryftals  is  a 
redan^ular  prifm,  whofe  bafes  are  parallelograms  with 
angles  of  ioi0  32'  and  78°  28'J.  The  mod  ufual  va-^*% 
riety  is  a  flat  rhomboidal  parallelopiped,  with  two  6f^’^0 
its  oppofite  edges  wanting,  and  a  (mall  face  in  place  of xxviu. 264 
each  §.  The  faces  of  the  parallelopiped  are  generally  §  Fig.  21. 
(Leaked  longitudinally.  \  ^ 

The  texture  of  thumerftone  is  foliated.  Its  frafture*  1  * 
conchoidal.  Luftre  2.  Tranfparency,  when  cryftalli¬ 
zed,  3  to  4  ;  when  amorphous,  2  to  1.  Caufes  fimple 
refraction  i; .  Hardnefs  10  to  9.  Sp  gr.  3.29^6.  Co- 
lour  clove  brown  ;  fometimes  inclining  to  red,  green, 
grey,  violet,  or  black.  Before  the  blow-pipe  it  froths 
like  zeolite,  and  melts  into  a  hard  black  enamel  With 
borax  it  exhibits  the  fame  phenomena,  or  even  when 
the  ftone  is  Amply  heated  at  the  end  of  a  pincer^f.  * 

A  fpecimen  of 'thumerftone,  analyfed  by  Klaproth,  jjln[  ^ 
contained  52.7  lilica,  xxiii.  1. 

25.6  alumina, 

0.4  lime, 

9,6  oxyd  of  iron  with  a  trace  of 
-  •  manganefe. 


, 
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A  fpecimen  of  red  garnet,  analyftd  by  Vauquelin, 


52.0  lilica, 

20.0  alumina, 

17.0  oxyd  of  iron, 

7.7  lime. 

96.7  f 

A  fpecimen  of  black  garnet  yielded  to  the  fame  che- 
•nilft  4 y  (ilica, 

16  alumina, 
lime, 

»  1 6  oxyd  of  iron, 

4  moiflute. 

*  "Of- 


A  fpecimen,  analyfed  by  Vauquelin,  contained 
44  filica, 

18  alumina, 

19  lime, 

14  oxyd  of  iron, 

4  oxyd  of  manganefe. 


*  Beifr'M 

ii.  126. 
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Prehnite 


srEcrEs  3.  Prehnite  (v). 

Though  this  (tone  had  been  mentioned  by  Sage  f ,  ^  Miner. 
x,.otnc  de  Life  *,  and  other  mineralogifts,  Werner  was 232. 
the  fir(l  who  properly  did inguiThed  it  from  other  mine-  *  Cnfrw 
rals,  and  made  it  a  diftinei  fpecies.  The  fpecimen11,2^ 
which  he  examined  was  brought  irom  the  Cape  of 
Good  Hope  by  Colonel  Pi  elm  ;  hence  the  name  preh - 
>z/7r,  by  vftiich  he  diftinguifhed  it.  It  was  found  near 
Dumbarton  by  Mr  Grotche  f ;  and  fnce  that  time  it \  Ann.k 
has  been  oblerved  in  other  parts  of  Scotland.  Chm .i*1 

It 


(u)  This  items  to  be  the*  corbitiicfe  of  Theophraftus,  and  the  carluti cuius  garamanticus  of  other  ancient 

writers.  See  Hill's  7 heophrajlus  *  q1  p.  74  and  77. 

(\)  Hence,  according  to  many,  the  name  garnet  (in  Latin  granatus)y  from  the  refemblance  of  the  ftone  in  co¬ 
lour  to  the  hloflbms  of  the  pomegranate.  '  | 

(y)  Kirn'.  I.  274. — HajJ'cnfraht ,  Jour,  de  Phyf  XXXIX.  8 1  * — Sagey  iltd.  XXXIV.  44ft — Klaproth }  Ledh . 
der  Berlin ,  2  Band.  2x1.  And  Amu  de  Chm .  I.  201. 


C  der 

Ea  i  anJ 

L.  ,/  1  1  * 

I J 

de 

M  N° 
xi'  *77 


I.  M 

It  is  both  amorphous  and  cryftallized.  The  cryflals 
are  in  groups,  and  confuted  :  they  feem  to  be  four- 
fided  priims  with  dihedral  fummits  J.  Sometimes  they 
are  irregular  fix  fided  plates,  and  fomttimes  flat  rhoin- 
boidal  parallelopipeds. 

Its  texture  is  foliated.  Fra6lure  uneven.  Internal 
luftre  pearly,  feared y  2.  Tranfparency  3  to  2.  Hard- 
\i\yjbid,  uefs  9  to  10.  Biit tie.  Sp.gr.  2.6969  l|.  Colour 
apple  green,  or  greenilh  grey.  Before  the  blow-pipe  it 
froths  more  violently  than  zeolite,  and  melts  into  a 
brown  enamel.  A  fpecimen  of  prehnite,  analyfed  by 
Klaproth,  was  compofed  of 

43.83  filica, 

30*33 

i8-33 
5.66 
1.16 


INERALOGY. 


alumina, 

lime, 

oxyd  of  iron, 
air  and  water. 


{  ■''  d* 

CL  i. 

at 


99-3 1  § 

Whereas  Mr  Haffenfratz  found  in  another  fpecimen 


J  and 

dt 

N3 

81. 


50.0 

20.4 

^3-3 

4.9 

•9 

•5 


lilica, 
alumina, 
lime, 
iron, 
water, 
magnefia.. 


IOO.C«f 


3 

Hite 

I  flallog. 

I. 


species  4.  Tlnllite. 

Green  Jhorl  of  Dauphine  of  De  Lifle* — Delphinite  of 
Sauffure. 

r- This  ftone  is  found  in  the  failures  of  mountains  ;  and 
hitherto  only  in  Dauphine  and  on  Chamouni  in  the  Alp.^ 
It  is  fometimes  amorphous,  and  fometimes  cryftalii. 
zed.  The  primitive  form  of  its  cryilals  is  a  retfangu. 
lar  prifm,  whole  bafes  are  rhombs  with  angles  of  1  140 
3"',  and  6  50  23'f.  The  moll  ufual  variety  is  an  elon¬ 
gated  four* faded  prifm  (often  flattened),  terminated  by 
four- faded  incomplete  pyramids  $;  fometimes  it  occurs  in 
regular  fix  faded  prifms  J.  The  cryilals  are  often  very 
(lender. 

Its  texture  appears  fibrous.  Luftre  in  con  fader- 
able.  Tranfparency  2  to  3,  fometimes  4  ;  fometimes 
nearly  opaque.  Caufes  (ingle  refra&ion.  Hardnefs  9 
to  10.  Brittle.  Sp.  gr.  3.4529  to  3.46.  Colour 
dark  green  ( z  ).  Powder  white  or  ycllowifli  green,  and 
feds  dry.  it  does  not  become  eltdlric  by  heat.  Be¬ 
fore  the  blow  pipe,  froths  and  melts  into  a 
Mm;,  and  \\  itlt  boiax  melts  into  a  green  bead  |j. 

^  iU,  A  fpecimen  of  tliallite,  analyfed  by  Mr  Defcotils, 


m  'v» 
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black  flag. 


contained 


37 
27 
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lilica, 
alumina, 
oxyd  of  iron, 
lirne, 

oxyd  of  manganefe. 


i 

it 


N° 

\20. 


96.5  § 


Genus  XII.  1.  ams. 
species  1.  Cyanite*. 

Sappare  of  Sauffure. 

This  (tone  was  firlt  deicribed  by  Mr  SauiTure,  the  g.XH  ams** 
fon,  who  gave  it  the  name  of  Jappare  •{*.  it  is  common-  Cyanite. 
ly  found  in  granite  rocks.  The  primitive  form  of  it3  *  Kirrw •  *• 
cryftals  is  a  four- tided  oblique  prifm,  whofe  fades  are  ' 

inclined  at  an  angle  of  103 °.  The  bafe  forms  with  one  Xxxv. 
fade  of  the  prifm  an  angle  of  1C30;  with  another,  ail  angle  39. 
of  77°.  It  is  fometimes  cryftallized  in  fax-lided  prifms  J.  t  7our-  * 

Its  texture  is  foliated.  Laminae  long.  Fragments  xxx*v* 
long,  fplintery .  Luftre  peaily,  2  to  3.  Tranfparency  *h’ 
of  the  laminae  3.  Caufes  Angle  refra&ion  ||.  Hardnefs  Jour,  de 
6  to  9.  Brittle.  Sp.  gr.  from  3.092  to  3.622$.  Feels  M'tn;  N° 
fomewhat  greafy.  Colour  milk  white,  with  fhades  28,*t 

fky  or  pruflian  blue  (a)  ;  fometimes  bltiifh  grey  ;  fome- 1  Xir^wan,  * 
times  partly  bluifh  grey,  partly  yellowifh  or  greeiiifh 
grey. 

Before  the  blow  pipe  it  becomes  almofl  perftflly 
white  ;  but  does  not  melt.  According  to  the  analyiia 
of  Sauffure,  it  is  compofed  of 

66.92  alumina, 

13.25  magnefia, 

12.81  filica, 

5.48  iron, 

1.71  lime. 

3  00,1  7  U  If  Jiur.de 

Cyanite  has  alfo  been  analyfed  by  Struvius  and  Her-  Ay/  ibid. 
iv : ann,  who  agree  with  Sauffure  as  to  the  ingredients  ; 
but  differ  widely  from  him  and  one  another  as  to  the 
proportions. 


Struviue. 

Hermann. 

5-i  -  - 

30  alumina 

30.5  -  - 

-  39  magnefu 

51.5  -  - 

-  23  filica, 

5.0  -  - 

-  2  iron, 

-  - 

-  3  lime 

96.5  * 
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Genus 

Xil.  2.  MSA. 

*  Creil'sAr.. 
kj!j,  1  790. 

•  f  /f  id. 

species  2.  Serpentine  ( b ).  75 

This  ftone  is  found  in  amorphous  maffes.  Its  frac-  °*  >v 
ture  is  fplintery.  Luftre  o.  Opaque.  Hardnefs  6  tOs*^,ql]C 
7.  Sp.  gr.  2.2645  to  2.709.  Feels  rather  loft,  al-  i C‘K 
inoft  greafy .  Generally  emits  an  earthy  fnicll  when 
breathed  upon.  Its  colours  are  various  (hades  of  green, 
yellow,  red,  grey,  brown,  bine  :  commonly  one  or  two 
colours  form  the  ground,  and  one  or  more  appear  in 
fpots  or  veins  (c). 

Before  the  blow-pipe  it  hardens  and  does  not  melt. 

A  fpecimen  of  ferpentine,  analyfed  by  Mr  Chenevix, 
contained  34.5  magnefia, 

28. o  filica, 
alumina, 
oxyd  of  iron, 

lime,  •  •  t 


23.0 
4-J 

0.5 

10.5  water. 
ici  .0  * 


(z)  Hence  the  name  thallile  given  it  by  Lametherie,  from  a  green  leaf. 

(a)  I'lence  the  name  cyanite ,  impofed  by  Werner. 

(b)  Kirnv.  I.  156. — Margraf  Mem .  Berlin ,  1759,  p.  3. — Bay  in,  four,  de  Phyf  XIII.  46. — Mayer,  Crcil's 
Annals ,  1789,  II.  416. 

(c)  Hence  the  name  ferpentine,  given  to  the  ftone  from  a  fuppe  fed  refen.blance  in  colours  to  the  (kin  of 
ferpent. 


Gen  U-S  *  Ann.  dr 
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Stone*. 
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Pot  ftone. 
4  Kirtv  i. 
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MINERALOGY. 

Genus  XIII.  msai. 

species  1.  Potftonef. 

This  ftone  is  found  in  nefts  and  beds,  and  is  always 
amorphous.  Its  ftrufture  is  often  flaty.  Texture  un- 
dulatingly  foliated.  Luftre  from  1  to  3.  Tranfpa- 
rency  from  I  to  o  j  fometimes  2.  Hardnefs  4  to  6. 

Brittle.  Sp.  gr.  from  2.8531  to  3.023.  Feels  grea- 
fy.  Sometimes  abforbs  water.  Colour  grey  with  a 
(hade  of  green,  and  fometimes  of  red  or  yellow  ;  fome¬ 
times  leek  green  ;  fometimes  fpeckled  with  red. 

Potftone  is  not  much  affe&ed  by  fire ;  and  has  there¬ 
fore  been  made  into  utenfils  for  boiling  water ;  hence 
its  name. 

According  to  WiegleF,  the  potllone  of  Como  con¬ 
tains  magnefia, 

filica, 
alumina, 
iron, 

carbonat  of  lime* 
fluoric  acid. 


A  fpecimen  of  the  fame  variety  yielded  Mr  Hasp- 
1 2.92  oxyd  of  iron, 

37.50  filica, 

4.17  alumina, 

43*75  magnefia, 

1.66  lime. 


Clafsl,  i 


Simple  1 
Stones.  ' 


1 00.0 1  t  Saufirft 

A  fpecimen  of  the  fecond  variety,  analyfed  by  the^",a* 
fame  -chemift,  contained 

1 0.15  oxyd  of  iron, 

41.15  filica, 

6.13  alumina, 


38 

7 

5 

1 

1 


39.47  magnefia, 

1.50  lime, 

1 .50  air  and  water. 


77. 

Chlorite. 
*  Kirru.  i# 
ST47* 


90 


Vauqutlin 
’Jour,  de 
Min.  N° 
Jttxix.  167. 


f  Ann.  de 
Chin*.  XXX. 
206. 


-species  2.  Chlorite*. 

This  mineral  enters  as  an  ingredient  into  different 
mountains.  It  is  fometimes  amorphous,,  and  fometimes 
cryftallized  in  oblong,  four  fitfed,  acuminated  cryftals. 

Its  texture  is  foliated.  Its  luftre  from  o  to  2.  O- 
paque.  Hardness  from  4  to  6 ;  fometimes  in  loofe 

feales.  Colour  green. 

Variety  1.  Farinaceous  chlorite. 

Compofed  of  feales  fcarcely  cohering,  either  heaped 
together,  or  inverting  other  (tones.  Feels  greafy.  Gives 
an  earthy  fmeil  when  breathed  on.  Difficult  to  pulve- 
rife.  Colour  grafs  green  ;  fometimes  greenifh  brown  ; 
fometimes  dark,  green,  inclining  to  black.  Streak,  white. 
When  the  powder  of  chlorite  i3  expofed  to  the  blow¬ 
pipe  it  becomes  brown.  Before  the  blow  pipe,  farina¬ 
ceous  chlorite  froths  and  melts  into  a  dark  brown  glafs; 

,  with  borax  it  forms  a  greenifh  brown  gkfs  *. 

Variety  2.  Indurated  chlorite. 

This  variety  is  cryftallized.  Luftre  1.  Hardnefs  6. 
Feel  meage.  Colour  dark  green,  almoft  black.  Streak 

mountain  green. 

Variety  3.  Slaty  chlorite. 

Strufturc  flaty.  Fragments  flatted.  Internal  luftre 
1  to  2.  Hardnefs  5.  Colour  greenifh  grey,  or  dark 
green  inclining  to  black.  Streak  mountain  green. 

A  fpecimen  of  the  ftrft  variety,  analyfed  by  Vauque- 
lin,  contained  43*3  oxyd  of  iron, 

26.0  filica,  » 

15.5  alumina, 

8.0  magnefia, 

2.0  muriat  of  potafs, 

4.0  water. 

"jOf 


99.9  f.  §  Cretft  Am 

On  the  fnppofition  that  thefe  analyfes  are  accurate,  £ 
the  enormous  difference  between  them  is  a  demonftra- 
tion  that  chlorite  h  not  a  chemical  combination,  but  a 
mechanical  mixture. 

Genus  XIV.  slam. 

species  T »  Siliceous  fpar  (d).  .  #  sihceoui 

This  ftone  has  been  found  in  Tranfylvania.  It  is  fpar. 
cryftallized  in  4  or  6  ftded  prifms,  channelled  tranf- 
verfely,  and  generally  heaped  together.  Its  texture  is 
fibrous.  Its  luftre  filky,  2.  Its  colours  white,  yellow, 
green,  light  blue.  According  to  Bindheim,  it  contains 
6 1.  r  filica, 
lime, 

6.6  alumina, 

5.0  magnefia, 
oxyd  of  iron, 
water. 


21.7 


*•3 

3*3 
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Genus  XV.  samli. 

speces  1.  Argillite  f.  samli* 

Argillaceous  JhiJlus — Common  JIate.  .  Argillite 

Thia  ftone  conftitutes  a  part  of  many  mono  tains.  \  Kiru,  f 

Its  ftru&ure  is  flaty.  Its  texture  foliated.  Fra&ure 
fplintery.  Fragments  often  tabular.  Duftre  moft  com¬ 
monly  filky,  2 ;  fometimes  o.  Tranfparency  from  o  to 
1.  Hardnefs  from  5  to  8.  Sp.  gr.  from  2.67  to  2.88. 

Does  not  adhere  to  the  tongue.  Gives  a  clear  found 
when  ft  ruck.  Often  imbibes  water.  Streak  wdiite  or 
grey.  Colour  moft  commonly  grey,  with  a  fhade  of 
blue,  green,  or  black  ;  fometimes  pnrplifh,  yellowifh, 
mountain  green,  brown,  bluifh  black;  fometimes  ftriped 
or  fpotted  with  a  darker  colour  than  the  ground. 

It  is  compofed,  according  to  Ivirwan,  of  filica,  alu¬ 
mina,  magnefia,  lime,  oxyd  -of  iron.  In  fome  varieties 

the 


f  dI  Is  this  the  tremo/ite  of  Lowitz  from  the  lake  Baikal  in  Siberia  ?  If  fo,  the  name  of  the  genus  ought  to  be 
*  *  «  .  .  -  _•  _ _ A  Inn-  i-r.  Vita  analvfis.  if  was  comooied  01 


SLM 


for  he  found  it  to  contain  no  alumina. 


According  to  his  analyfis,  it  was  compofed  of 
52  filica, 

20  lime, 

1 2  carbonat  of  lime, 

12  magnefia. 


Tht 
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(  der  i  MINER 

the  Hme  is  wanting.  Several  varieties  contain  a  confi- 
derable  quantity  of  carbonaceous  matter. 

Genus  XVI.  slacmu 
species  i .  S maragd i te. 

This  flone  was  called  fmaragdite  by  Mr  Sauffure, 
from  fome  refemblance  which  it  has  to  the  emerald. 
Its  texture  is  foliated.  The  laminae  are  inflexible. 
Fracture  even.  Hardnefs  7.  Colour ‘in  fome  cafes 
fine  green,  in  others  it  has  the  giey  colour  and  metallic 
luftre  of  mica  :  it  aflumes  all  the  lhades  of  colour  be¬ 
tween  thefc  two  extremes  f . 

According  to  the  analyfls  of  Vauquelin,  it  is  compo- 
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50.0  frlica, 

13.0  lime, 

1 1 .0  alumina, 

7.5  oxyd  of  chromum. 
6.0  magnefia, 

5.5  oxyd  of  iron, 

1 .5  oxyd  of  copper. 
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Genus  XVII.  sm. 
species  i.  Kiffekil*. 

Myrfen  —  Seafrotb . 

This  mineral  is  dug  up  near  Konie  in  Natolia,  and 
is  employed  in  forming  the  bowls  of  Turkifti  tobacco 
pipes.  The  fide  of  it  fupports  a  large  monaftery  of 
dervifes  eftablifhed  near  the  place  where  it  is  dug.  It 
is  found  in  a  large  fiflure  fix  feet  wide,  in  grey  calcare¬ 
ous  earth.  The  workmen  affert,  that  it  grows  again 
in  the  hffuref,  and  puffs  itfelf  up  like  froth  (e).  This 
mineral,  when  frefh  dug,  is  of  the  confidence  of  wax  ; 
it  feels  foft  and  greafy  ;  its  colour  is  yellow  ;  its  fp.  gr. 
1.600  J  :  when  thrown  on  the  fire  it  fweats,  emits  a 
fetid  vapour,  becomes  hard,  and  perfectly  white. 

According  to  the  analyfls  of  Klaproth,  it  is  compo- 
fed  of  50.50  fdica, 

17.25  magnefia, 

25.00  water, 

5.00  carbonic  acid, 

.50  lime. 

98-25  § 

species  2.  Steatites  (f). 

Though  this  mineral  was  noticed  by  the  ancients, 
little  attention  was  paid  to  it  by  mineralogifls,  till  Mr 
Pott  publiihed  his  experiments  on  it  in  the  Berlin  Me¬ 
moirs  for  1747. 

It  is  ufually  amorphous,  but  fometimes  it  is  cryftalli- 
zed  in  fix- Tided  prifms.  Its  texture  is  commonly  earthy, 
hut  fometimes  foliated.  Luftre  from  0  to  2.  Tranf- 
pareney  from  o  to  2.  Hardnefs  4  to  7.  Sp.  gr.  from 
2.61  to  2.794  *.  Feels  greafy.  Seldom  adheres  to 
the  tongue.  Colour  ufually  white  or  grey  ;  often  with 
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a  tint  of  other  colours  ;  the  foliated  commonly  greefl. 

Does  not  melt  per  fe  before  the  blow- pipe. 

Variety  1.  Semi-indurated  fteatites. 

Texture  earthy.  Frafture  fometimes  coarfe  fplin- 
tery.  Luftre  o.  Tranfparency  o,  or  fcarce  1.  Hard¬ 
nefs  4  to  5.  Abforbs  water.  Takes  a  polifh  from  the 
nail.  Colour  white,  with  a  (hade  of  grey,  yellow,  or 
green  ;  fometimes  piire  white  ;  fometimes;  it  contains 
dendritical  figures  ;  and  fometimes  red  veins. 

Variety  2.  Indurated  fteatites. 

Fra&ure  fine  fplintery,  often  mixui  with  impel fe<5Hy 
conchoidal.  External  luftre  2  to  1,  internal  o.  Tranf¬ 
parency  2.  Often  has  the  fed  of  fonp.  Abforbs  wa¬ 
ter.  Colour  ycllowifh  or  green ifh  grey  ;  often  veined 
or  fpotted  with  deep  yellow  or  red. 

Variety  3.  Foliated  or  ftriated  fteatites. 

The  texture  of  this  variety  is  ufually  foliated  ;  fome¬ 
times  ftriated.  Fragments  cubiform.  Luftre  3.  Tranf¬ 
parency  2  to  1.  1  {ardntfs  6  to  7.  Colour  leek  green, 

palling  into  mountain  green  or  fulphur  yellow.  vStreak 
pale  greenifli  grey.  When  heated  to  rednefs,  it  becomes 
grey  ;  and  at  1470  Wedgewooi,  it  forms  a  grey  porous 
porcelain  mafs*.  *  Kirrxant 

A  fpecimen  of  fteatites,  analyfed  by  Klaprcth,  con-*‘ 
tained  59.5  filica, 

30.5  magnefia, 

2.5  iron, 

5.5  water, 

9 3.0  4 .  f  Britr.gr, 

A  fpecimen  of  white  fteatites,  analyfed  by  Mr  Che- h*  *79- 
nevix,  contained  6  c. 00  filica, 

28.50  magnefia, 

3. co  alumina, 

2.50  lime, 

2.25  iron. 


96.25$ 


}  Ann  <ft 
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xxvui.  200# 

S3 

G.  XVlIf. 

M3 1. 


Genus  XVIII.  msi. 
species  1.  Chryfolite(G). 

Peridot  of  the  French  —  ‘Topaz  of  the  ancients. 

The  name  chryfolite  was  applied,  without  diferimina-  Chrjfoiitc# 
tion,  to  a  great  variety  of  ftoues,  till  Wernei  defined  it 
accurately,  and  confined  it  co  that  ftone  which  the 
French  chemiils  diftinguifh  by  the  appellation  of  peri¬ 
dot.  This  ftone  is  the  topaz  of  the  ancients ;  their 
chryfolite  is  now  called  topaz  §.  j  Plinll,  lib- 

Chryfolite  is  found  fometimes  in  unequal  fragments,  37.  c.  8# 
and  fometimes  cryftallizedf .  The  primitive  form  of  its  f  Fig. 
cryftals  is  a  right  angled  parallelepiped  J,  v/hofc  length,  j  Fig.  24. 
breadth,  and  thicknefs,  are  as  5,  y'H ,  y^*.  *  „ 

The  texture  of  the  chryfolite  is  foliated.  Its  frac- 
ture  conchoidal.  Its  internal  luftre  from  2  to  4.  Its  Min.  N? 
tranfparency  from  4  to  2.  Caufes  double  refra&ion.  xxviii. 

E  e  Hardnefs2Su 


The  carbonat  of  lime  was  only  mechanically  interpofed  between  the  fibres  of  the  ftone.  See  Pallas,  Neu.  Word, 
Beitrdge ,  6  Bandy  p.  146. 

(e)  Hence  the  name  kijf-htly  or  rather  bejf- belli,  “  clay  froth,”  or  “  light  clay.” 

(f)  Kirw .  I.  15 1. —  Pott,  Mem.  Berlin,  1 747>  P*  57* — IViegleb,  Jour.  de  Phyf  XXIX.  60. — Lavoifcr , 
Mem.  Par .  1778,  433. 

(q)  Kir<w.  I.  262. — Cartheufer ,  Min.  94. — Dolomieu ,  Jour,  de  Min.  N°  xxix.  3  65.— La  Met  bene,  Nouv * 
Jour,  de  Phyf.  I.  397. 


3.26;  to 
,  but  lofes 
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Earths  and  Hardnefs  9  to  10.  Brittle.  Sp.  gr.  from 
Stoics.  2*45*  Colour  green.  It  is  infufible  at  1 50° 

XlPltfln  its  tranfparency,  and  becomes  blackifh  grey  f.  With  bo- 
l  a^.  1  '  rax  it  melts  without  effervefcence  into  a  tranfparent  glafe 

of  a  light  green  colour.  Infufible  with  microcofmic 
j  VauqueVin, fait  %  and  fixed  alkali  §. 

Ann.de  Variety  1.  Common  chryfolite. 

Cbim.  ixi.  Pound  in  Ceylon,  and  South  America,  and  in  Bohe- 
?^rw  m  mia,  amidft  fand  and  gravel ||.  Luitre  3  to  4.  Tranf- 
|j  Coquebert, parency  4  to  3.  Colour  yellowifh  green,  fometimes  ver- 
Jour.  de  ging  to  olive  green,  fometimes  to  pale  yellow. 

o°  Variety  2.  Olive  chryfolite — Olivine  ^ , 

\  Kir-wan  *  Found  commonly  rmong  traps  and  bafalts;  fometimes 
M'm.  i.  fmall  grains,  fometimes  in  pretty  large  pieces  ;  but 

263.  Le  *4  ^a3  nQ|  been  obferved  in  cryflals.  Lutlre  2  to  3. 
’Tranfparency  3  to  2.  Colour  olive  green. 

The  fir  It  variety,  according  to  the  analyfis  of  Kla¬ 
proth,  is  compofed  of  4X,5  uiagnefta, 
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Simple 

Stones. 


G.  XIX. 

SWL. 

Albius. 


KievreyJou ^ . 
de  Vkyf.  xxx. 
397- 


|  Ann  de 
Clint*  ibid . 


$  Beit  rage, 
i.  11?. 

S4 

Jade. 


38.5  filica, 

19.0  oxyd  of  iron. 


•}  Klaproth's 
Beitragey  i. 

XO3. 


99.°  + 

According  to  that  of  Vauquelin,  it  is  compofed  of 
51.5  magnefta, 

38.0  filica, 

9.5  oxyd  of  iron. 


99-Q  t 

The  fecond  variety,  according  to  the  analyfis  of  Kla¬ 
proth,  is  compofed  of  37.58  magnefia, 

50.00 
11.75 
.21 


filica, 

oxyd  of  iron, 
lime. 


99.54  §. 

species  2.  Jade  (h). 

This  flone  was  formerly  called  lapis  niphriticus>  and 
was  much  celebrated  for  its  medical  virtues.  It  is  found 
in  Egypt,  China,  America,  and  in  the  Siberian  and 
Hungarian  mountains.  It  is  fometimes  adhering  to 
rocks,  and  fometimes  in  detached  round  pieces. 

Its  fnrface  is  fmooth.  Its  f raft u re  fplintery.  Ex¬ 
ternal  luitre  o,  or  fcarce  1  ;  internal  waxy,  1.  Tranf¬ 
parency  from  2  to  1.  Hardnefs  10.  Not  brittle.  Sp. 
gr.  from  2.9^  to  2.9829;  or,  according  to  Sauflure, 
to  3.389.  Feels  greafy.  Looks  as  if  it  had  imbibed 
oil.  Colour  dark  leek  green,  or  verging  towards  blue; 
in  fome  prominencies  inclining  to  greemih  or  bluiih 
white.  When  heated  it  becomes  more  tranfparent  and 
brittle,  but  is  infufible  perfe.  According  to  Hcepfner, 
it  is  compofed  of  47  filica, 

38  carbonat  of  magnefia, 

9  iron, 

4  alumina, 

2  carbonat  of  lime, 

ICO 

This  is  the  flonc  which  the  inhabitants  of  New 
Zealand  make  into  hatchets  and  other  cutting  infhu- 
ments. 


Genus  XIX.  sml. 
species  1.  Afbetlus(i). 

This  mineral  was  well  known  to  the  ancients.  They 
even  made  a  kind  of  cloth  from  one  of  the  varieties, 
whicji  was  famous  among  them  for  its  incombuftibility. 

It  is  found  abundantly  in  mod  mountainous  countries, 
and  no  where  more  abundantly  than  in  Scotland. 

It  is  commonly  amorphous.  Its  texture  is  fibrous. 

Its  fragments  often  long  fplintery.  Luftre  from  o  to 
2  ;  fometimes  3,  and  then  it  is  metallic.  Tranfparency 
from  o  to  2.  Hardnefs  from  3  to  7.  Sp.  gr.  from 
2.7  to  0.6806.  Abforbs  water.  Colour  ufually  white 
or  green.  Fufible  per  fe  by  the  blow- pipe. 

Variety  1.  Common  afbeflus. 

Luflre  2  to  1.  Tranfparency  j.  Hardnefs  6  to  7. 

Sp.  gr.  2.577  to  2.7.  Feels  fomewhat  greafy.  Colour 
leek  green  ;  fometimes  olive  or  mountain  green  ;  fome¬ 
times  greenifh  or  yellowifh  grey.  Streak  grey.  Pow¬ 
der  grey. 

Variety  2.  Flexible  afbeflus. 
jhniantus . 

Compofed  of  a  bundle  of  threads  (lightly  cohering. 

Fibres  flexible.  Lullre  1  to  2,  fometimes  3.  Tranf¬ 
parency  1  to  2,  fometimes  o.  Hardnefs  3  to  4.  Sp. 
gr.  before  it  abtorbs  water,  from  0.9088  to  2.3134  ; 
after  abforbing  water,  from  f.5662  to  2.38o3f.  Fedsf  B  i/fc, 
greafy.  Colour  greyifh  or  greeniih  white  ;  fometimes 
yellowifh  or  (livery  white,  olive  or  mountain  green,  pale 
flefh  red,  and  mountain  yellow. 

Variety  3.  Elaflic  afbeflus. 

Mountain  cork . 

This  variety  has  a  flrong  refemhlarice  to  common 
cork.  Its  fibiesare  interwoven.  Luitre  commonly  o. 
Opaque.  Hardnefs  4.  Sp.  gr.  before  abforbing  wa¬ 
ter,  from  o.68c6  to  0.9933  *  a^ter  abforbing  water, 
from  1.2492  to  1.3492.  heels  meagre.  Yields  to  the 
fingers  like  cork,  and  is  fomewhat  elailic.  Colour  white; 
fometimes  with  a  fliade  of  red  or  yellow  ;  fometime3 
yellow  or  brown. 

A  fpecimen  of  the  firil  variety  from  Dalecarlia,  an- 
alyfed  by  Bergman,  contained 
63.9.  filica, 

16  0  carbonat  of  magnefi a, 

1  2.8  carbonat  of  lime, 

6.0  oxyd  of  iron, 
alumina. 


1 .1 

99.8 


*  Op 


A  fpecimen  of  the  fecond  variety  yielded  to  the  fame 
chemift.  64.0  filica, 

17.2  carbonat  of  magnefia, 
carbonat  of  lime, 
alumina, 
oxyd  of  iron. 

lOO.O'i  +  Ibid  P< 

A  fpecimen  of  the  third  variety  contained,  according  163. 
to  the  fame  analyfis,  56.2  filica, 

carbonat  of  magnefia, 
carbonat  of  lime, 


*3-9 

/ 

2.2 


261 
12.7 

3*° 

2.0 

ICO-Ol 


iron, 

alumina. 


Comm.  Petr  opal.  X. 


Twelve  ||  Uil  p 
170. 

381. — Hcepfner , 


(h)  Kirov.  I.  1 71. — Barlolin ,  De  Lapide  Nepbritico.— Lehmann,  Nov. 

)NKi,t!l . Bergman,  IV.  160 .—Plot,  Phil.  Tranf.  XV.  1051. — Nelel,  Jour,  de  Phyf.ll.  62.— 
IUJ.  III.  367. 


miner 

Twelve  different  fpecimens  of  afbeftup,  analyfed  by 

_  Bergman,  yielded  the  fame  ingredients,  differing  a  little 

rc  jv#  in  their  proportions  j*. 


(  der  I. 

I  b*  an  l 
HtOlKS. 

u  - 

t  F 

1  ^  stecies  2.  Afbeftinite  ( k ) 

/  eltinite.  This  (lone  is  amorphous.  Texture  foliated  or  broad 
ftriated.  Luftre  filky,  3.  Tranfparency  1  to  2.  Hard- 
nefs  5  to  6.  Sp.  gr.  from  2.8c6  to  2.880.  Colour 
white,  with  ffiades  of  red,  yellow,  green,  or  blue.  At 
150°  Wedgewood  it  melts  into  a  green  glafs. 


i  87 

CjKX.  I. 

*  L  M 

F  oxen. 


\''auy% 

An.  N° 

s|iii.  i6i). 


species  I.  Pyroxen. 

This  ftor.c  is  found  abundantly  in  lava  and  other  vol¬ 
canic  productions  (  l).  It  is  always  cry ftallized.  The 
primitive  form  of  itscryftals  is  an  oblique  angled  prifm, 
whofe  bafes  are  rhombs  with  angles  of  9  2 0  18  ,  and 
370  42'  It  generally  cryftallizes  in  eight  Tided  prifms, 
terminated  by  dihedral  fummits||.  Its  texture  is  folia¬ 
ted.  Hardnefs  9.  Colour  black  ;  fomecimes  green. 
j|  >e  Lift,  Powder  greenifh  grey  *.  Commonly  attracted  by  the 
»  9s-  magnet  f.  Scarcely  tufible  by  the  blow  pipej.  With 
wkauquelm  ^orax  it  melts  into  a  yellowifh  glafs,  which  appears  red 
I  sUevre.'while  it  ishot£. 

Ri luqudin.  According  to  the  analyfis  of  Vauquclin,  it  is  com- 

pofed  of  52.00  filica, 

14.66  oxyd  of  iron, 

13.20  lime, 

10.00  magnefia, 

3.33  alumina, 

2.00  oxyd  of  manganefe. 


MFiour,  fa 

N° 

*  ix.  172. 

88 

j1  |  -eflold. 

*  ' iruanf 

i  i6. 


95- 1 91 


at  quart , 
•.  dr 


species  2.  Afbeftoid*. 

TL-.s  ftonc  has  obtained  its  name  from  its  fimilarity 
to  common  afbeftus.  It  is  amorphous.  Its  texture 
is  foliated  or  ffriated.  Its  luftre  common  or  glaffy, 
from  2  to  3.  Tranfparency  from  o  to  1.  Hardnefs 
6  to  7.  Sp.  gr.  from  3  to  3.3  1.  Colour  olive  or  leek 
green  ;  when  decompofing,  brown.  Before  the  blow¬ 
pipe  it  melts  per  fe  into  a  brown  globule.  With  bo¬ 
rax  it  forms  a  violet  coloured  globule  verging  towards 
hyacinth  f .  According  to  the  analyfis  of  Mr  Mac- 
quart,  it  is  compofed  of  46  filica, 

■*-«.  lAii.  1  1  ,  r* 

I  20  oxyd  or  iron, 

1 1  lime, 

1 0  oxyd  of  manganefe, 

8  magnefia. 

1  .  95J 

There  is  a  variety  of  this  fpecies  which  Kirwan  calls 
metalhform  afbeftoid.  Its  luftrS  is  femimetallic,  3.  O- 
paque.  Hardnefs  8  to  9.  Sp.  gr.  3*356.  Colour 
ffVrnWjgrcy,  fometimes  inclining  to  red  *. 

?  i.  167. 
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Genus  XX.  2.  smil.  Simple 

species  3.  Shorlaceoiis  adinoKte  (m).  t  Stones-  a 

This  done  cryftallizes  in  four  or  fix  fided  prifms,  g9 
thicker  at  one  end  than  the  other;  hence  it  has  beenG.  XX.  1. 
called  by  the  Germans  Jlrakljlein ,  “  arrow- ftone.,,  The  smil. 
cryftals  fometimes  adhere  longitudinally.  Fradure  5I](;ria(;e0U* 
hackly.  External  luftre  glaffy,  3  to  4;  internal,  1  toaoinoae* 

2.  Tranfparency  from  2  to  3  ;  fometimes  1.  Hard¬ 
nefs  from  7  to  10.  Sp.  gr.  3.023  to  3.45.  Colour 
leek  or  dark  green. 

This  ftone  is  often  the  matrix  of  iron,  copper,  and 
tin  ores. 


species  5.  Lamellar  adinolite.  Lamellar 

Thisflone  refembles  hornblende.  It  is  amorphous,  adinolite. 
Texture  foliated.  Luffre  various  in  different  places. 
Tranfparency  o,  or  fcarce  1.  Sp.  gr.  2.916.  Colour 
dark  yellowifh  or  greenifh  grey. 

species  6.  Glaffy  adinolite.  OlafTy  aefti • 

This  (lone  is  found  amorphous,  compofed  of  fibres oolite, 
adhering  longitudinally,  or  in  fleiider  four  or  fix  fided 
prifms.  I  exture  fibrous.  Fragments  long  fplir.tery, 
lo  fharp  that  they  can  fcarcely  be  handled  without  in¬ 
jury.^  ^  External  luftre  glaffy  or  filky,  3  to  4  ;  internal 
o.  Tranfparency  2.  Exceedingly  brittle.  Sp  gr. 

2.95  to  3.493.  Colour  leek  green  ;  fometimes  verging 
towards  greenifh  or  filver  white  ;  fometimes  flamed 
with  yellowifh  or  brownith  red.  According  to  Berg¬ 
man  it  is  compofed  of  72.0  filica, 

12  7  carbonat  of  magnefia, 

6.0  carbonat  of  lime, 

7.0  oxyd  of  iron, 

2.0  alumina. 


99.7*  *  Ofu/c.  iv. 

Genus  XXI.  sl.  ,7\2 

species  I.  Shi  flofe  horn  ftonc  f.  GXKT.sl, 

The  fir ud Lire  of  this  floue  is  flaty.  Luftre  from  oshJft°re 
to  1.  Commonly  opaque.  Hardnefs  9  to  10.  Sp.J°J?ftone* 
gr.  from  2.596  to  2.641.  Colour  dark  blufih  or  black-^,05.  ** 
ifh  grey.  Infufihle  per  fe. 

Variety  1.  Siliceous  finftus. 

Commonly  interfeded  by  reddifh  veins  of  iron  ftonc. 

Fradure  fplintery.  Luftre  o.  Tranfparency  from  o 
to  1. 

V ariety  2.  Bafanite  or  Lydian  ftonc. 

Commonly  interfeded  by  veins  of  quartz.  Fradurei 
even;  fometimes  inclining  to  conchoidal.  Luftre  fcarce 
1.  Hardnefs  to.  Sp.  gr.  2.590.  Powder  black. 

Colour  greyifh  black. 

This,  or  a  ftonc  fimilar  to  it,  was  ufed  by  the  an¬ 
cients  as  a  touchflone.  t  hey  drew  the  metal  to  be  ex¬ 
amined  along  the  Hone,  and  judged  of  its  purity  by 
E  e  2  the 


.  Min.  I.  165.  Is  this  the  tremoYite  of  Werner  ?  It  certainly  is  not  the  tremolite  of  the  French 

the  name  pyroxen  given  it  by  Hauy  ;  from  frey  and  a  Jl ranger.  It  means,  as  he  himfelf 

fir  anger  in  the  regions  of fire .  By  this  he  means  to  indicate,  that  pyroxen,  though  prefent  in  lava, 
is  not  a  volcanic  prod ud ion. 

(m)  In  this  and  the  following  fpecies  we  have  followed  Mr  Kirwan's  new  arrangement  exadly,  without  even 
venturing  to  give  the  fynonimes  of  other  authors.  The  deferiptions  which  have  been  given  are  lo  many  and  in¬ 
complete,  and  the  minerals  themfelves  are  (till  fo  imperfedly  known,  and  have  got  fo  many  names,  that  no  part 
af  mineralogy  h  in  a  flats  vf  greater  confufion. 


(  K )  Kir<w 
mineralogifts. 

(  l)  Hence 
explains  it,  a  j 


fl 
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Earths  and  the  colour  of  the  metallic  llrcak.  On  this  account 
t  Stones,  they  called  it  (b<x.<rocv>g,  the  trier.  They  called  it  alfo  Ly- 

~ *  d}an  J}oney  becaufe,  as  Theophraftus  informs  us,  it  was 

^Fill's  found  moil  abundantly  in  the  river  Tmolus  in  Lydia j^. 
TLwpraJlus,  A  fpccimen  of  the  firii  variety,  analyfed  by  Wieg- 
rrtpi  x<e«v,  contained  75.0  filica, 

L  I9°*  jo.o  lime, 

4.6  magnefia, 

3.5  iron, 

5.2  carbon. 

9^-3 

This  fpecies  is  raiher  a  mechanical  mixture  than  a 
chemical  combination. 


Claf8 1,. 

A  fpccimen  analyfed  by  Klaproth  contained  •  .Saline 
70.0  zirconia,  t  bt()na 

25.0  filica,  v— v— 

0.5  oxyd  of  iron. 

9 5-St  .  ,  . 

The  fecond  variety,  according  to  Klaproth,  who  dif-i*  J3l* 
covered  the  component  parts  of  both  thefe  Hones,  con¬ 
tains  6B.0  zirconia, 

31.5  filica, 

0.5  nickel  and  iron. 
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Genus  XXII.  zs. 
species  1.  Zircon*. 

Jargon — Hyacinth. 

This  Hone  is  brought  from  Ceylon,  and  found  alfo 
in  France,  Spain,  and  other  parts  of  Europe.  It  is 
commonly  cryftallized.  The  primitive  form  of  its  cry- 
flak  is  an  odtaliedron compofed  of  two  four  fided  py¬ 
ramids  applied  bafe  to  bafe,  whofe  tides  are  ifofcelcs 
triangles  (n).  The  inclination  of  the  Tides  of  the  fame 
pyramid  to  each  other  is  124°  12';  the  inclination  of 
the  Tides  of  one  pyramid  to  thofe  of  another  82°  50'.. 
Tire  folid  angle  at  the  apex  is  73°  44'+-  The  varieties 
of  the  crystalline  forms  of  zircon  amount  to  fevtn.  In 
fome  cafes  there  is  a  foui  Tided  prifm  interpofed  be¬ 
tween  the  pyramids  of  the  primitive  form  ;  fometimes 
all  the  angles  of  this  prifm  are  wanting,  and  two  fmall 
triangular  faces  in  place  of  each  ;  fometimes  the  cry- 
flals  arc  dodecahedrons,  compofed  of  a  flat  four-fided 
prifm  with  hexagonal  faces,  terminated  by  four  faded 
fummits  with  rhomboidal  faces  ||  ;  fometimes  the  edges 
of  this  prifm,  fometimes  the  edges  where  the  prifm  and 
fummit  join,  and  fometimes  both  together,  are  wanting, 
and  we  find  fmall  faces  in  their  place.  For  an  accurate 
deferiptiou  and  figure  of  thefe  varieties,  we  refer  to  Mr 
Hauy  J. 

The  texture  of  the  zircon  is  foliated.  Internal  InHre 
3.  Tranfparency  from  4  to  2.  Caufes  a  very  great 
double  refradlion.  Hardnefs  from  10  to  16.  Sp.  gr. 
from  4.2  to  4.165  Colour  commonly  reddifh  or  yel- 
lowifh  ;  fometimes  it  is  limpid. 

Before  the  blow  pipe  it  lofes  its  colour,  but  not  its 
tranfparency.  With  borax  it  melts  into  a  tranfparent 
glafs.  Infufible  with  fixed  alkali  and  microcofmic  ialt. 

1.  The  variety  formeily  called  hyacinth  is  of  a  yel¬ 
low  ifh  led  colour,  mixed  with  brown.  Its  furface  is 
fmooth.  Its  lufire  3.  Its  tranfparency  3  to  4. 

2.  The  variety  formerly  called  jargon  of  Ccylony  is 
cither  grey,  greenifh,  yellowifh  brown,  reddifh  brown, 
or  violet.  It  has  little  external  luHre.  Is  fometimes 
nearly  opaque. 

The  firll  variety,  according  to  the  analyfis  of  Vauque- 
lin,  is  compofed  of  64.5  zirconia, 

32.0  filica, 

2.0  oxyd  of  iron. 
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Order.  II.  SALINE  STONES. 


Under  this  order  we  comprehend  all  the  minerals  Gemr*. 
which  con fift  of  an  earthy  balls  combined  with  an  acid. 

They  naturally  divide  themfclves  into  live  genera.  \V  e 
fhall  deferibe  them  in  the  following  order. 

I.  CALCAREOUS  SALTS. 

Carbonat  of  lime, 

Sulphat  of  lime, 

Phofphat  of  lime, 

Fluat  of  lime, 

Bo  rat  of  lime. 


II.  BARYTIC  SALTS. 

Carbonat  of  barytes^ 
Sulphat  of  barytes. 


III.  STR0NT1T1C  SALTS. 

Carbonat  of  ftiontites, 
Sulphat  of  flrontites. 

IV.  MAGNESIAN  SALTS. 

Sulphat  of  magnefia. 


V.  ALUMINOUS  SALT8. 

Alum. 
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Genus  I.  calcareous  salts.  G.I.Calea* 

This  genus  comprehends  all  the  combinations  of  lime rc0US^tS' 
and  acids  which  form  a  part  of  the  mineral  kingdom. 
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species  1.  Carbonat  of  lime.  Carbonat 

No  other  mineral  can  be  compared  with  carbonat  of°Ihme* 
lime  in  the  abundance  with  which  it  is  feattered  over 
the  earth.  Many  mountains  conlift  of  it  entirely,  and 
hardly  a  country  is  to  be  found  on  the  face  of  the  globe 
where,  under  the  names  of  limeftone,  chalk,  marble, 
fpar,  it  does  not  conHitute  a  greater  or  fmaller  part  of 
the  mineral  riches. 

It  is  often  amorphous,  often  Haladfitical,  and  often 
cryftallized.  The  primitive  form  of  its  cry  Hals  is  a  pa. 
rallelopiped,  whofe  fides  are  rhombs,  with  angles  of  77° 

30'  and  102°  30'  \.  Its  integrant  molecules  have  the  t  Fig* 
fame  form.  The  varieties  of  its  cryfiais  amount  to  more 
than  40  ;  for  a  defeription  and  figure  ot  which  we  re¬ 
fer  to  Rome  de  Lijle  *  and  Hauy  (o). 

When  cryflallized,  its  texture  is  foliated  ;  when  amor- 497* 
phous,  its  Hru&ure  is  fometimes  foliated,  fometimes 
ilriated,  fometimes  granular,  and  fometimes  earthy.  Its 

luflre 


(n)  Let  ABC  (fig.  27.)  be  one  of  the  fides.  Draw  the  perpendicular  BD;  then  AB  =  5,  BD  r=  4,  AD  =  3. 
(0)  Ejfai  d'une  7 heorie,  Sc c  p.  75. — Jour,  de  P by f.  1793*  Augufl,  p.  114.. — Jour,  d7 Ilift.  Nat.  1792,  Fe¬ 
bruary,  p.  148, — Ann.  de  Cbim .  XVII.  249.  &c. — Jour  de  Min.  N<>  XXVIII.  304. 
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r  II.  MINE  II 

•nd  luftre  varies  from  o  to  3.  Tranfparency  from  o  to  4. 
It  caufes  double  refra&ion  ;  and  it  is  the  only  mineral 
which  caufes  double  refraction  through  two  parallel 
faces  of  the  cryftal.  Hardnefs  from  3  to  9.  Sp.  gr. 
from  2.315  to  2.78.  Colour,  when  pure,  white.  Ef- 
fervefees  violently  with  muriatic  acid,  and  diffolves  com¬ 
pletely,  or  leaves  but  a  fmall  lefiduum.  The  folution 
is  colourlefs. 

This  fpecies  occurs  in  a  great  variety  of  forms  ;  and 
therefore  has  been  fubdivided  into  numerous  varieties. 
All  thefe  may  be  conveniently  arranged  under  two  ge¬ 
neral  divifions. 

I.  Soft  carbonat  of  lime. 

Variety  1.  Agaric  mineral. 

Mountain  milk,  or  mountain  meal  of  the  Germans. 

This  variety  is  found  in  the  clefts  of  rocks,  or  the 
bottom  of  lakes.  It  is  nearly  in  the  date  of  powder; 
of  a  white  colour,  fometimes  with  a  fhade  of  yellow  ; 
and  fo  light,  that  it  almoft  floats  on. water. 

Variety  2.  Chalk. 

The  colour  of  chalk  is  white,  fometimes  with  a  fhade 
of  yellow.  Luftre  o.  Opaque.  Hardnefs  3  to  4.  Sp. 
gr.  from  2.315  to  2.657.  Texture  earthy.  Adheres 
(lightly  to  the  tongue.  Feels  dry.  Stains  the  Angers, 
and  marks.  Falls  to  powder  in  water.  It  generally 
contains  about  of  alumina,  and  of  water  ;  the 
reft  is  carbonat  of  lime. 

Variety  3.  Arenaceous  limeftone. 

Colour  yellowifh  white.  Luftre  1.  Tranfparency 
I.  So  brittle,  that  fmall  pieces  crumble  to  powder  be¬ 
tween  the  fingers.  Sp.  gr.  2.742.  Phofphorefces  in 
the  dark  when  feraped  w  ith  a  knife,  but  not  when  heat¬ 
ed.  It  confifls  almoft  entirely  of  pure  carbonat  of  lime. 

Variety  4.  Teftaceous  tufa. 

The  colour  of  this  variety  is  yellowifh  or  greyifh 
white.  It  is  exceedingly  porous  and  brittle  ;  and  is  ei¬ 
ther  compofed  of  broken  (hells,  or  refembles  moitar 
containing  fhclls  ;  or  it  confifls  of  fiftulous  concretions 
vaiioufly  ramified,  and  refembling  mofs. 

II.  Indurated  carbonat  of  lime. 

Variety  1.  Compact  limeflone. 

The  texture  of  this  variety  is  compact.  It  has  little 
luftre  ;  and  is  mod  commonly  opaque.  Hardnefs  5  to 
Sp.gr.  1.3864  to  2.72.  Colour  grey,  with  vari¬ 
ous  (hades  of  other  colours.  It  moll  commonly  con¬ 
tains  about  Voth  of  alumina,  oxyd  of  iron,  &c.  ;  the  reft 
is  carbonat  of  lime.  This  variety  is  ufually  burnt  as 
lime. 

V ariety  2.  Granularly  foliated  limeftone. 

Stru&ure  iometintes  flaty.  Texture  foliated  and  gra¬ 
nular.  Luftre  2  to  1.  Tranfparency  2  to  1.  Hard¬ 
nefs  7  to  8.  Sp.  gr.  2.71  to  2.8376.  Colour  white, 
of  various  fliades  from  other  colours. 

Variety  3.  Sparry  limeflone. 

Stru&ure  fparry.  Texture  foliated.  Fragments 
rhomboidal.  Luftre  2  to  3.  Tranfparency  from  2  to 
4  ;  fometimes  1.  Hardnefs  5  to  6.  Sp.  gr.  from  2.693 
to  2.718.  Colour  white:  often  with  various  (hades  of 
other  colours.  To  this  variety  belong  all  the  cry  dais 
of  carNmat  of  lime. 

V ariety  4.  Striated  limeftone. 

Texture  ftriaied  or  fibrous.  Luftre  1  to  o.  Tranf¬ 
parency  2  to  1.  Hardnefs  5  to  7.  Sp.  gr.  commonly 
from  2.6  to  2.77.  Colours  various. 
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Variety  5.  Swine  done. 

Texture  often  earthy.  Fra&ure  often  fplintery. 

Luftre  1  to  o.  Tranfparency  o  to  1 .  Hardnefs  6  to 
7.  .  Sp.  gr.  2.701  to  2.7 1 21.  Colour  dark  grey,  of 
various  fhades.  When  feraped  or  pounded,  it  emits  au 
urinous  or  garlic  fmell. 

Variety  6.  Oviform. 

This  variety  confifts  of  a  number  of  fmall  round  bo¬ 
dies,  clofely  compared  together.  Luftre  o.  Tranf¬ 
parency  o  or  1.  Hardnefs  6  to  7. 

species  2.  Sulphat  of  lime. 

Gypfum —  Selt  nit  e. 

This  mineral  is  found  abundantly  in  Germany, 

France,  England,  Italy,  &c. 

It  is  found  fometimes  in  amorphous  mafles,  fometimes 
in  powder,  and  fometimes  cryftallized.  The  primitive 
form  of  its  cryftals,  according  to  Rome  de  Lifle,  is  a 
decahedron  J,  which  may  be  conceived  as  two  four- Tided  j  po,  2$# 
pyramids,  applied  b?.fe  to  bale,  and  which,  inftead  of 
terminating  in  pointed  fummits,  are  truncated  near 
their  bafes  y.  fo  that  the  tides  of  the  pyramids  are  tra¬ 
peziums,  and  they  terminate  each  in  a  rhomb.  Thefe 
rhombs  are  the  largdl  faces  of  the  cryftal.  The  angles 
of  the  rhombs  are  52®  and  J 58°.  The  inclination  of 
two  oppofite  faces  of  one  pyramid  to  the  two  fimilar 
faces  of  the  other  pyramid  is  1450,  that  of  the  other 
faces  1  io°  Sometimes  fome  of  the  faces  are  donga*  *  r 
ted:  fometimes  it  cryftallizes  in  fix-fided  prifms,  termi-j#  '£*  * 
nated  by  three  or  four  Tided  fummits,  or  by  an  indeter¬ 
minate  number  of  curvilinear  faces.  For  a  defeription 
and  figure  of  thefe  varieties,  we  refer  to  Rome  de  Liflc\.  ,  Jbi^ 

7  he  texture  of  fnlphat  of  lime  is  mod  commonly  fo¬ 
liated.  Luftre  from  o  to  4.  Tranfparency  from  o  to 
4.  It  caufes  double  refra&ion.  Its  hardnefs  does  not 
exceed  4.  Its  fp.  gr.  from  1.872  to  2.31  j.  Colour 
commonly  white  or  grey. 

Before  the  blow-pipe,  it  melts  into  a  white  enamel, 
provided  the  blue  flame  be  made  to  play  upon  the  edges 
of  its  laminae.  When  the  flame  is  directed  againft  its 
faces,  the  mineral  falls  into  powder  f.  f  Le  LUvre, 

It  does  not  effervefee  with  muriatic  acid,  except  it  Jour  <*e 
be  impure  ;  and  it  dots  not  diflblve  in  it.  Mi,!\ 

The  following  varieties  of  this  mineral  are  defervirig xxv‘11* 
of  attention. 

Variety  1.  Broad  foliated  fulpliat. 

Texture  broad  foliated.  Luftre  glafsy,  from  4  to  2. 
Tranfparency  from  4  to  3.  Hardnefs  4.  Sp.  gr. 

2.3  1 1.  Colour  grey,  often  with  a  fhade  of  yellow. 


Variety  2.  Grano-foliated  fnlphat. 

Texture  foliated,  and  at  the  fame  time  granular;  fo  that' 
it  eafily  crumbles  into  powder.  Luftre  2  to  3.  Tranf¬ 
parency  2  to  3.  Hardnefs  4  to  3.  Sp.gr.  from  2.274  to 
2.310.  Feels  foft.  Colour  white  or  grey,  often  with 
a  tinge  of  yellow,  blue,  or  green  ;  fometimes  flefh  red5 
brown,  or  olive  green. 

Variety  3.  Fibrous  fulphat. 

Texture  fibrous.  Fragments  long  fplintery.  Luftre 
2  to  3.  Tranfparency  2  to  1  ;  fometimes  3.  Hardnefr 
4.  Brittle.  Sp.  gr.  2.300.  Colour  white,  often  with 
a  fhade  of  grey,  yellow,  or  red  ;  fometimes  flefh  red,  and 
fometimes  honey  yellow  ;  fometimes  feveral  of  thefe  co¬ 
lours  meet  in  ftripes. 

Variety  4.  Compact  fulphat. 

Texture  compad.  Luftre  1  or  o.  Tranfparency  2  to 
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1,  fometimes  o.  HaidruL  4.  Sp.  gr.  from  1.872  to 
2.288.  Fetls  dry,  but  not  harfh.  Colour  white,  with  a 
(hack  of  grty,  yellow,  blue,  or  green;  fometimes yellow; 
fomctimes  rul ;  fometimes  fpotted,  ftriped,  or  veined. 
Variety  5.  Farinaceous  fulphat. 

Of  the  confidence  of  meal.  Luftre  o.  Opaque. 
Scarcely  finks  in  water.  Is  not  gritty  between  the  teeth. 
Feels  dry  and  meagre.  Colour  white.  When  heated 
below  rednefs,  it  becomes  of  a  dazzling  white. 

species  3.  Phofphat  of  lime. 
yip  a  the  — Phofphonte  — Chryfolitt — of  the  French. 
This  fubflance  is  found  in  Spain,  where  it  forms 
whole  mountains,  and  in  different  parts  of  Germany. 
It  is  fometimes  amorphous,  and  fometimes  cry  ft  alii  zed. 
The  primitive  form  of  it3  cryilals  is  a  regular  fix- Tided 
prifni  J.  Its  integrant  molecule  i3  a  regular  triangular 
prifm,  whole  height  is  to  a  fide  of  its  bale  as  1  to  \/2§. 
Sometimes  the  edges  of  the  primitive  hexagonal  prifm 
are  wanting,  and  fmall  faces  in  their  place;  fometimed 
there  are  fmall  faces  inftead  of  the  edges  which  termi¬ 
nate  the  prifm  ^  fometimes  thefe.two  varieties  are  unit¬ 
ed  ;  fometimes  the’  terminating  edges  and  the  angles  of 
the  prifm  are  replaced  by  fmall  faces  f  ;  and  fometimes 
*Hauyttbi<i.  the  prifm  i3  terminated  by  four  filed  pyramids  *. 

Its  texture  is  foliated.  Its  fra&ure  uneven,  tending 
to  conchoidal.  External  luftre  from  2  to  3,  internal 
3  to  2.  Tranfparency  from  4  to  2.  Caufes  fmgle  le- 
fra&ion.  Hardnefs  6  to  7.  brittle:  Sp.gr.  from 
2.8249  to  3.218.  Colour  commonly  green  or  grey; 
fometimes  brown,  red,  blue,  and  even  purple. 

It  is  infufible  by  the  blow-pipe.  When  its  powder 
is  thrown  upon  burning  coals,  it  emits  a  yellowifh  green 
phofphorefcent  light.  It  is  foluble  in  muriatic  acid 
without  eflervefeence  or  deeompolition,  and  the  folutiun 
often  becomes  gelatinous. 

species  4.  Fluat  of  lime. 

*  Fluor . 

This  mineral  is  found  abundantly  in  different  coun- 
*  tries,  particularly  in  Derby  (hire.  It  is  both  amorphous 

and  c ry  flail  ized. 

The  primitive  form  of  its  cryilals  is  the  regular  o&o- 
litdron  ;  that  of  its  integrant  molecules  the  regular  te- 
n  V.auy^ibid.  trahedron  *.  The  varieties  of  its  cryftals  hitherto,  ob- 
p.  325.  ferved  amount  to  7.  Thefe  are  the  primitive  odohe- 
dion  ;  the  cube  ;  the  rhomboidal  dodecahedron  ;  the 
cnbo  o&ohedronf,  which  has  both  the  faces  of  the  cube 
and  of  the  oflohedron  ;  the  odohedron  wanting  the 
edges  ;  the  cube  wanting  the  edges,  and  either  one 
facej,  or  two  faces  in  place  of  each.  For  a  description 
and  figure  of  thefe  we  refer  to  Mr  Hauy  f . 

The  texture  of  fluat  of  lime  is  foliated.  Luftre  from 
2  to  3,  fometimes  o.  Tranfparency  from  2  to  4,  fome¬ 
times  1.  Caufes  fingle  refraction.  Ilardnefs  8.  Very 
brittle.  Sp  gr.  from  3.0943  to  3.101 1.  Colours  nume- 
•rous,  red,  violet,  green,  red  yellow,  blackifh  purple.  Tts 
powder  thrown  upon  hot  coals  emits  abluifh  or  greenifh 
light.  Two  pieces  of  it  rubbed  in  the  dark  phofpho- 
rdee.  It  decrepitates  when  heated.  Before  the  blow- 
J  Ibid.  pipe  it  melts  into  a  transparent  glals  }. 

It  admits  of  a  polift:,  and  is  often  formed  into  vafe3 
and  other  ornaments. 

species  5.  Porat  of  lime. 

B  or  licit  c. 

This  mineral  has  been  found,  at  Kalkberg  near  .Lti- 
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neburg,  ftated  in  abed  of  fulphat  of  lime.  It  is  cry-  $%< 
ftallized.  The  primitive  form  of  its  cryftals  is  the  St0Ij|ij 
cube  §,  In  general,  all  the  edges  and  angles  of  the  $ 
cube  are  truncated  ;  fometimes,  however,  ouly  the  al-  , 
tern  ate  angles  are  truncated  *.•  The  frze  of  the  cryilals  Min.# 
does  not  exceed  half  an  inch. 

The  texture  of  this  mineral  is  compaft.  Its  fraclure  *  ^  |« 
is  flat  conchoidal.  External  luftre  3  ;  internal,  greafy,  Wefrjf 
r2.  Tranfparency  from. 2  to  3.  Hardnefs  9  to  10.  Sp. 
gr.  2.566.  Colou-greyifh  white,  fometimes  palling  in¬ 
to  greenifh  white  or  purplifh. 

When  heated  it  becomes  ele&ric  ;  and  the  angles  of 
the  cube  are  alternately  pofnive  and  negative  f .  f  Hauj 

Before  the  blow  pipe  it  froths,  emits  a  greenifh  light,  *n(j^ 

-  ■■  ■  C  bin, 
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and  is  converted  into  a  yellowifh  enamel,  garnifhed  with 
fmall  points,  which,  if  the  heat  be  continued,  dart  out 
-in  fpaiks  ||. 

According  to  Wcftrum, 

«ient  parts,  it  contains  68 

*3 
1 1 
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who  difcoYered  its  compo-  70Ur- « 
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lime, 
alumina, 
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species  6.  Nitrat  of  lime. 

Found  abundantly  mixed  with  native  nitre 
-cLfferiphon  fee  the  article  Chemistry  in 
meat,  1T672. 

Genus  II.  barytic  salts. 

This  genus  comprehends  the  combinations  of  barytes 
•with  acids. 

10 

species  1.  Carbonat  of  barytes.  Carbo 

Witheritc .  baryte 

This  mineral  was  difeovered  by  Dr  Withering;  hence 
Werner  has  given  it  the  name  of  witherite .  It  is  found 
both  amorphous  and  cry  ftallized.  The  cryftals  are  oc¬ 
tahedrons  or  dodecahedrons,  confiding  of  four  or  fix 
fided  pyramids  applied  bafe  to  bafe  ;  fometimes  the  fix- 
fided  pyramids  are  feparated  by  a  prifm  ;  fometimes  fe- 
veral  of  thefe  prifms  are  joined  together  in  the  form  of 
a  liar. 

Its  texture  is  fibrous.  Its  fra£lure  conchoidal.  Its 
fragments  long  fplintery.  Luftre  2.  Tranfparency  2 
to  3.  Hardnefs  5  to  6.  Brittle.  Sp.  gr.  43  to  4.338. 
Colour  greenifh  white.  When  lieated  it  becomes  opaque. 

Its  powder  phofphorefces  when  thrown  on  burning 
coak  * .  *  A* 

it  is  foluble  with  effervefcence  in  muriatic  acid.  The 
•folution  is  colourlefs. 

According  to  Pelletier  it  contains 
62  barytes, 

22  carbonic  acid, 

1 6  water. 
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species  2.  Sulph at  of  barytes. 
Borofelenite . 
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This  mineral  is  found  abundantly  in  many  countries,  baryf| 

particularly  111  Britain.  It  is  fometimes  in  powJer,  ot- 

ten  in  amorphous  mafles,  and  often  cryllallized.  The 

primitive  form  of  its  cryftals  is  a  re  Cl  angular  prifm, 

whole 


iiais .  Hi 


J>d  whole  bafes  are  rhombs,  with  angles  of  ioi®  30'  and 
m  78°  30  %.  The  varieties  of  its  cryflals  are  very  nume¬ 
rous.  For  a  defeription  and  figure  of  them  we  refer 
to  Rond  de  Lifle  [|  and  Hauy  *.  The  moft  common  va- 
I c ' •  ricties  are  the  o&oliedron  with  cuneiform  fummiu,  the 
fix  or  four  fided  prifm,  the  hexargular  table  with  be¬ 
velled  edges.  Sometimes  thefie  crystals  are  needle  form. 
Its  texture  is  commonly  foliated. 
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lefis  transparent.  Hardnefs  ;,  Sp.  gr.  from  3.5'!  to  Aggregates* 

3.96.  Colour  mod;  commonly  a  fine  Iky  blue ;  fome-  - ' 

times  reudifh  ;  fometimes  white,  or  nearly  colourlefs  *.  *  Chyfdd, 
Klaproth  found  a  fpecimen  of  this  mineral  from  Penn .Nicbolfons 
fylvania  compofed  of  58  ftrontites,  >'r-  hi. 

42  lulphuric  acid. 
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Luftre  from  o  to 
parency  from  2  to  o  ;  in  fome  cafes  3  or  4. 
Hardnefs  from  5  to  6.  Sp.  gr.  from  4.4  to  4.44.  Co¬ 
lour  commonly  white,  with  a  fhade  of  yellow,  red, 
blue,  or  brown. 

When  heated  it  decrepitates.  It  is  fufible  per fe  by 
the  blue  flame  of  the  blow-pine,  and  is  converted  into 
fulphnrat  of  barytes.  Soluble  in  no  acid  except  the 
fulph  uric ;  and  precipitated  from  it  by  water. 

Variety  1.  F;  bated  fulphat. 

1. 11  fire  3  to  j.  Tranfparency  from  4  to  z,  fome- 
tir  e?  1.  >  Colours  white,  reddifh,  bluifh,  yellowifh, 
Hackifh,  greenilh.  Mr  Werner  fubdivides  this  variety 
2  to  three,  according  to  the  nature  of  the  texture.  Thefe 
three  fubdi vifiens  are granularly  foliated,  fir aight foliated, 
curve  foliated. 

Variety  2.  F ibrous  fulph at . 

Texture  fibrous  ;  fibres  conveiging  to  a  common 
centre.  Luftre  i?lky  or  waxy,  2,  Tranfparency  2  to 
1.  Hardnefs  5.  Colours  y.ellowhh,  blnifh,  reddifh. 

Variety  3.  Corrpadl  fulphat. 

Texture  compact.  Lufire  o  to  r.  Tranfparency  t 
to  0.  Feels  meagre.  Almofi  conftantly  impure.  Co¬ 
lours  light  yellow,  red,  or  blue. 

Variety  4.  Earthy  fulphat. 

In  the  form  of  coarfe  dufiv  particles,  nightly  cohe¬ 
ring.  Colour  reddifh  or  yellowifh  white. 

Genus  III.  Strontitic  Salts. 

This  genus  comprehends  all  the  combinations  of 
ftrontites  and  acids  which  form  a  part  of  the  mineral 
kingdom. 
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species  T.  Carhonat  of  ftrontites. 

This  mineral  was  firft  difeovered  in  the  lead  mine  of 
Strontion  in  Argylelhire;  and  fin  re  that  time  it  is  faid 
to  have  been  difeove  red,  thongh.net  in  great  abundance, 
in  other  countries  It  U  found  amorphous,  and  alio  erv- 
ftaftzed  in  needles,  which,  according  to  Hauy,  are  re¬ 
gular  fix  Tided  prifms. 

Its  texture  is  fibrous  ;  the  fibres  converge.  Fra&ure 
uneven.  Lufire  2.  Tianfparencv  2.  Flardnefs  5.  Sp. 
gr.  from  3.4  to  3.66.  Colour  light  green.  Does  not 
decrepitate  when  heated.  Before  the  blow  pipe  be¬ 
comes  opaque  and  white,  but  does  not  melt.  With 
borax  it  effervefees,  and  melts  into  a  tranfpareut  eolour- 
lds  glafs.  Eftervefces  with  muriatic  acid,  and  is  totally 
difiolved.  The  folution  tinges  flame  purple. 

species  2,  Sulphat  of  ftrontites. 

r  ^  C-elefline, 

1  his  mineral  has  been  found  in  Fennfylvania,  in  Ger- 
^uy,  in  I«  ranee,  in  Sicily,  and  Britain.  It  vva3  firft 
difeovered  near  Brifiol  by  Mr  Clay  field.  There  it  ft 
found  in  fuch  abundance,  that  it  has  been  employed  in 
mending  the  roads. 

It  occurs  both  amorphous  and  cryflallized.  The 
cryftals  are  mofi  commonly  bevelled  tables,  fometimes 
rhomboidal  cubes.  Its  texture  is  foliated.  More  or 


3  00  f  Beit  rage, 

According  to  the  analyfis  of  Mr  Clayfleld,  the  ful-"' 
phat  of  ftrontites  found  near  Briftol  is  compofed  of 
58.25  ftrontites, 

4  J  •  75  fulph  uric  acid  of  2.24,  and  a  little  iron  J.  t  Hid  Ni. 

- —  cbolfon  s 

100.00  Journal, 

According  to  the  analyfis  of  Vauquelln,  the  fulphat 
of  ftrontites  found  at  Bouvron  in  France,  which  was 
contaminated  with  .  i  of  carbcnat  of  lime,  is  compofed 
54  ftrontites, 

45  fulphuric  acid. 
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Genus  IV.  magnesian  salts. 

This  genus  comprehends  the  combinations  of  magne- 
fia  and  acids  which  occur  in  the  mineral  kingdom.  On 
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ly  two  fpecies  have  hitherto  been  found  ;  namely, 

species  r.  Sulphat  of  inagnefia.  Sul  ^hat 

It  is  found  in  Spain,  Bohemia,  ]3ritain,  See,;  and  nugnefft, 
enters  into  the  compofition  of  many  mineral  waters. 

For  a  defeription  of  it,  we  refer  to  Chemistry,  ri° 

633.  in  this  Suppl, 

1  TO 

specie's  2.  Nitrat  of  magnefia.  Nitrat  of 

Found  fometimes  afTociated  with  nitre.  For  a  de-nia§ncfia» 
feription  fee  Chemistry,  n°  674. 

Genus  V.  aluminous  salts.  g  v/aIu. 

Tins  genus  comprehends  thofie  combinations  of  alu-  minous 
- J  1  '  '  .  fairs. 
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m:n:i  and  acids  which  occur  in  the  mineral  kingdom 
species  1.  Alum. 

This  fait  is  found  in  cryftals,  in  loft  maffes,  in  Hakes, 
and  iuvifibly  mixed  with  the  foil.  For  a  defeription, 
we  refer  to  Chemistry,  n°  636. 

Order  III.  AGGREGATES. 

This  order  comprehends  all  mechanical  mixtures  of 
earths  and  Hones  found  in  the  mineral  kingdom.  Thefe 
are  exceedingly  numerous  :  the  mountains  and  hills, 
the  mould  011  which  vegetables  grow,  and  indeed  the 
greater  part  of  the  globe,,  may  be  eonfidered  as  compo¬ 
sed  of  them.  A  complete  defeription  of  aggregates  be¬ 
longs  rather  to  geology  than  mineralogy.  It  would  be 
improper,  therefore,  to  treat  of  them  fully  here.  But 
they  cannot  he  altogether  omitted  ;  becanfe  aggre¬ 
gates  are  the  firft  fubitanees  which  prefent  themfelves  to 
the  view  of  the  practical  mineralogift,  and  becaufe, 
without  being  acquainted  with  the  names  and  compo¬ 
nent  paits  of  many  of  them,  the  moft  valuable  minera- 
logical  works  could  nog  be  underftood.  IT  7 

Aggregates  may  be  comprehended  under  four  divi-  Bivifion 
lions  :  j. 'Mixtures  of  earths  ;  2.  Amorphous  fragments’*4^' 
of  ftones  agglutinated  together;  3.  Cryflallized  Itones, 
either  agglutinated  together  or  with  amorphous  ftones  ; 

4.  Aggregates  formed  by  fire.  It  will  be  exceedingly* 

conveniens 
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Earth  and 

Stones. 
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convenient  to.treat  each  of  tliefc  feparately.  We  fliall 


114 

Clay. 
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Porcelain 

clay. 


therefore  divide  this  order  into  four  fedions- 
Sect.  I.  Jggregaies  of  Earths . 

Thf.  mod  common  earthy  aggregates  may  be  com 


Oafs 

Variety  3,  Shiflofe  clay.  ^  Asgiegaj 

Strudfure  flaty.  Sp.  gr.  from  2.6  to  ?,68,  heels  ^ 


1 


fmooth.  Streak  white  or  grey.  Colour  commonly 


prehuided  under  the  following  genera  : 

3.  Clay,  . 

2.  Colorific  earths, 

3.  Marl, 

4.  Mould. 


Genus  I.  clay. 

Clay  is  a  mixture  of  alumina  and  flic  a  in  various 
proportions.  The  alumina  is  in  a  (late  of  an  impalpable 
powder;  but  the  filica  is  almoft  always  in  fmall  ftones, 
large  enough  to  be  diftinguiftied  by  the  eye.  Clay, 
therefore,  exhibits  the  character  of  alumina,  and  not  of 
filica,  even  when  this  lad  ingredient  predominates.  The 
particles  of  filica  are  already  combined  with  each  other; 
and  they  have  fo  ftrong  an  affinity  for  each  other,  that 
few  bodies  can  feparate  them;  whereas  the  alumina,  not 
being  combined,  readily  difplays  the  characters  which 
difiinguifh  it  from  other  bodies.  Betides  alumina  and 
filica,  day  often  contains  carbonat  of  lime,  of  magrcfia, 
barytes,  oxyd  of  iron,  See.  And  as  clay  is  merely  a 
mechanical  mixture,  the  proportion  of  its  ingredients  is 
exceedingly  various. 

Clay  has  been  divided  into  the  following  fpecies: 


spbcies  1.  Porcelain  cky. 

Its  texture  is  earthy.  Its  luftre  o.  Opaque.  Hard- 
nefs  4.  Sp.  gr.  from  2.23  to  2.4.  Colour  white, 
fometimes  with  a  fhade  of  yellow  or  red.  Adheres 
flightly  to  the  tongue.  Feels  foft.  Falls  to  powder  in 
water. 

A  fpecimen,  analyfed  by  Haflcnfratz,  contained 
62  filica, 

19  alumina, 
i  2  magnelia, 

7  fulphat  of  barytes. 
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A  fpecimen,  analyfed  by  Mr  Wedgewood,  contained 
60  alumina, 

20  filica, 

1 2  air  of  water. 


1  j6 

Common 

day. 
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bluifli,  or  yellowifh  grey  *;  fometimes  blackifh,  reddifh, 
greenifti.  Found  in  ft  rat  a-,  ufually  in  coal  mines. 

This  variety  is  fometimes  impregnated  with  bitumen. 

It  is  then  called  bituminous  /bale . 

.  TI7 

stecies  3.  Lithomarga.  bithomi 

Texture  earthy.  Fiaddre  conchoidal.  Luftre  from Sa* 
o  to  2.  Opaque.  Hardnefs  3  to  7,  So.  gr.  when 
pretty  hard,  2.815.  Surface  fmooth,  and  feels  foapy. 
Adheres  ftrongly  to  the  tongue.  Falls’to  pieces,  and 
then  to  powder,  in  water  ;  but  docs  not  diftufe  itfelf 
through  that  liquid.  Fuftble/ter  fe  into  a  frothy  mafs. 

Variety  1.  Friable  lithomarga. 

Formed  of  ft; afy  particles  (lightly  cohering.  Luftre 
1  to  o.  Hardnefs  3  to  4.  Exceedingly  light.  Feels 
very  fmooth,  and  alTumes  a  polifh  ficm  the  nail.  Colour 
white  ;  fometimes  tinged  yellow'  or  red, 

Variety  2.  Indurated  lithomarga. 

Hardnefs  4  to  7.  The  fofter  forts  adhere  very  ftrong¬ 
ly  to  the  tongue  when  newly  broken  ;  the  harder  very 
moderately.  Colours  grey,  yellow,  red,  brown,  blue. 

A  fpecimen  of  lithomarga  from  Ofmund,  analyfed  by 
Bergman,  contained  60.0  filica, 

1 1. o  alumina, 

5.7  carbonat  of  lime, 

4.7  oxyd  of  iron, 

0  5  carbonat  of  magnefia, 

38.0  water  and  air. 


99-9  t 
species  4.  Bole. 

Texture  earthy.  Fradure  conchoidal.  Luftre  o. 
Tranfparency  fcarce  J.  Hardnefs  4.  Sp.  gr.  from  1.4 
to  2.  Acquires  a  polifh  by  fridion.  Scarcely  adheres 
to  the  tongue.  Feels  greafy.  Colour  yellow  or  brown; 
fometimes  red;  fometimes  fpotted. 

The  lemnian  earth  which  belongs  to  this  fpecies,  ac¬ 
cording  to  the  analyfi3  of  lkigman,  contains 
47.0  filica. 

1 9.0  alumina, 

6.0  carbonat  of  magnefia, 

5.4  carbonat  of  lime, 

5.4  oxyd  of  iron, 

1 7.0  water  and  air. 
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species  2.  Common  clay. 

Its  texture  is  earthy.  Luftre  o.  Opaque.  Hard¬ 
nefs  3  to  6.  Sp.  gr.  (.8  to  2.68.  Adheres  (lightly 
to  the  tongue.  Often  feels  greafy.  Falls  to  powder  in 
water.  Colour,  when  pure,  white  ;  often  tinged  blue 
or  yellow. 

Variety  i.  Potter’s  clay. 

Hardnefs  3  to  4.  Sp.  gr.  18  to  2.  Stains  the  fin¬ 
gers  (lightly.  Acquires  fome  polifh  by  fridion.  Co¬ 
lour  white  ;  often  with  a  tinge  of  yellow  or  blue  ;  fome- 
times  brownifh,  greenifti,  reddiih.  Totally  diffulible  in 
w'ater  ;  and,  when  duly  moiftened,  very  dudile. 

Variety  2.  Indurated  clay. 

Hardnefs  5  to  6.  Does  not  diffufe  itfelf  in  water, 
but  falls  to  powder.  Difcovers  but  little  dudility.  Co¬ 
lours  grey,  ycllowifh,  bluifh,  greenifti,  reddifh,  brown- 

ifh. 
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species  5.  Fullers  earth. 

Texture  earthy.  Strudure  fometimes  flaty.  Frac¬ 
ture  impertedly  conchoidal  Luftre  o.  Opaque. 
Hardnefs  4.  Receives  a  polifh  from  fridion.  Does  not 
adhere  to  the  tongue.  Feels  greafy.  Colour  ufually 
light  green. 

A  fpecimen  from  Hampfhire,  analyfed  by  Bergman, 
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contained 


51.8  filica, 

25.0  alumina, 

3.3  carbonat  of  lime, 

3.7  oxyd  of  iron, 

0.7  carbonat  of  magnefia, 
15.5  moifture. 
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i?  j?k«»nd’  This  eat th  is  tiled  by  fullers  to  take  the  greafe  out 
»'"•  .  of  their  cloth  before  they  apply  foap.  It  is  effential  to 
L  v  fullers  earth  that  the  particles  of  filica  be  very  fine, 
otherwife  they  would  cut  the  cloth.  Any  clay,  pof- 
fefied  of  this  laft  property,  may  be  confidered  is  fullers 
earth  ;  for  it  is  the  alumina  alone  which  a£ls  upon  the 
cloth,  on  account  of  its  llrong  alfinity  for  greafy  fub- 

l  fiances, 

l.t  j  o 

G  .  Co-  Genu sH.  Colorific  Earths. 

The  minerals  belonging  to  this  genu3  confift  of  clay, 
mixed  with  fo  large  a  quantity  of  fome  colouring  ingre* 
dient  as  to  render  them  ufeful  as  paints.  The  colour¬ 
ing  matter  is  commonly  oxyd  of  iron,  and  fometimes 

charcoal. 

v 


ALOGY. 

carbonat  confiderably  exceeds  the  other  ingredient,  is  Aggregates 
called  marl.  - ^ - . 

Its  texture  is  earthy.  Lufire  o.  Opaque.  Hard- 
nefs  from  4  to  8  ;  fometimes  in  powder.  Sp.  gr.  from 
1.6  to  2.877*  Colour  ufually  grey,  often  tinged  with 
other  colours.  Effervefces  with  acids. 

.  Some  marls  crumble  into  po’wder  when  expofed  to  the 
air;  others  retain  their  hardnefs  for  many  years. 

Marls  may  be  divided  into  two  fpecies :  1.  Thofe 
which  contain  more  iilica  than  alumina;  2.  Thofe  which 
contain  more  alumina  than  filica.  Mr  Kirwan  has  call- 
ed  the  firfl  of  thefe  Jlhccous ,  the  fecond  tirgtllaceouz  > 
marls.  Attention  fhould  be  paid  t6  this  didinaion 
"  hen  marls  are  ufed  as  a  rhanure. 


Hi| :ha!L  species  i.  Red  chalk. 

Red  (I k. 

Texture  ea-thy.  Fra&ure  conchoidal.  Luftre  o. 
Opaque.  Hardnefs  4.  Sp.  gr.  inconliderable.  Co- 
lour  dark  red. 

Feels  rough.  Stains  the  fingers.  Adheres  to  the 
tongue.  Falls  to  powder  in  water.  Does  not  become 
dnaile.  When  heated  it  becomes  black,  and  at  i  <59° 
Wedgewood  melts  into  a  greenifli  yellow  frothy  entunel. 

Compofed  of  clay  and  oxyd  of  iron. 
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species  2.  Yellow  chalk. 

Texture  earthy.  Fra<^nre  conchoidal.  Hardnefc  3. 
Sp.  gr  inconfiderable.  Colour  ochre  yellow. 

Feels  fmooth  or  greafy.  Stains  the  fingers.  Ad¬ 
heres  to  the  tongue.  Falls  to  pieces  in  water.  When 
heated  becomes  red  ;  and  at  156°  Wedgewood  melts 
into  a  brown  porous  porcelain. 

According  to  Sage,  it  contains 
50  alumina, 

40  oxyd  of  iron, 

10  water,  with  fome  fulpliuric  acid. 

100* 

species  3.  Black  chalk. 

Strudure  fkty.  Texture  earthy.  Fragments  fplin- 
tery.  Luftre  o.  Opaque.  Hardnefs  5.  Sp.gr.  2.144 
to  2.277.  Colour  black.  Streak  black. 

Feels  fmooth.  Adheres  flightly  to  the  tongue.  Does 
not  moulder  in  water.  When  heated  to  iednefs  it  be- 
comes  reddifh  grey. 

According  to  Wiegleb,  it  is  compofed  of 
64.50  Iilica, 

1 1.25  alumina, 

1 1. 00  charcoal, 

2.75  oxyd  of  iron, 

7.50  water. 

07.00  f 

species  4.  Green  earth. 

Texture  earthy.  Luftre  o.  Opaque.  Hardnefs  6 
to  7.  Sp  gr.  2.637.  Colour  green. 

Commonly  feels  fmooth.  Does  not  (lain  the  fingers. 
Often  falls  to  powder  in  water.  When  heated  it  be¬ 
comes  reddifh  brown  ;  and  at  147°  Wedgewood  melts 
into  a  black  compact  -glafs. 

Compofed  of  clay,  oxyds  of  iron  and  nickel. 

Genus  III.  Ma  RL, 

A  mixture  of  carbonat  of  lime  and  clay,  in  which  the 
Suppl.  Vol.il  Part  I. 


Genus  IV.  Mould.  G.  iv. 

Ry  mould  is  meant  the  foil  on  which  vegetables  grow,  Mould. 

It  contains  the  following  ingredients  :  filica,  alumina, 
lime,  magnefia  (fometimes),  iron,  carbon  derived  from 
decayed  vegetable  and  animal  fubftances,  carbotfic  acid, 
and  water.  And  the  good  or  bad  qualities  of  foils  de¬ 
pends  upon  a  proper  mixture  of  thefe  ingredients.  The 
Iilica  is  feldom  in  the  Hate  of  an  impalpable  powder,  but 
ui  grams  of  a  greater  or  fmaller  fize  :  Its  chief  ufe  feems 
to  be  to  keep  the  foil  open  and  pervious  to  moifture. 

If  we  pafs  over  the  carbon,  the  iron,  and  the  carbomj 
acid,  the  goodnefs  of  a  foil  depends  upon  its  being  able 
to  retain  the  quantity  of  moifture  which  is  proper  for 
the  nourifhment  of  vegetables,  and  no  more.  Now  the 
retentive  power  of  a  foil  increafes  with  the  proportion 
of  its  alumina,  lime,  or  magnefia,  and  diminifties  as  the 
proportion  of  its  filica  increafes.  Hence  it  follows,  that 
in  a  dry  country,  a  fertile  foil  fiiould  contain  left  filica 
and  more  of  the  other  eartli8,  than  in  a  wet  country. 

Giobert  found  a  fertile  foil  near  Turin,  where"  it 
rains  annually  30  inches,  to  contain 
From  77  to  79  Iilica, 

9  —  14  alumina, 

5  —  12  lime- 

wllcre  !t  rains  about  20  inches  annually, 

Mr  I  diet  found  a  fertile  foil  to  contain 
Coarfe  land  25 
Fine  land  2  1 

—  46.0  filica, 

16.5  alumina, 

3  7 -5  lime- 


100.0  £  ^  Kirwan 

I  lie  varieties  of  mould  are  too  numerous  to  admit  an0*  Manures i 
accurate  defcription  :  we  (hall  content  ourfclves,  there¬ 
fore,  with  mentioning  the  molt  remarkable. 

stecies  1.  Sand. 

This  confifls  of  lm all  grains  of  filiceous  flones  not 
cohering  together,  nor  foftened  by  water.  When  the 
grains  are  of  a  large  fize,  the  foil  is  called  gravel. 


species  2.  Clay. 

This  confifls  of  common  clay  mixed  with  decayed  ve¬ 
getable  and  animal  fubftances. 


12S 

Clay. 


species  3.  Loam.  .IJ* 

Any  foil  which  doe3  not  cohere  fo  flrongly  as  clay 
but  more  flrongly  than  chalk,  is  called  loam.  There 
are  many  varieties  of  it.  The  following  are  the  molt 
common. 

F  f  V ariety 


1  26 


Ea-th*  and  Variety  i.  Clayey  loam  ;  called  alfo  pong,  /iff,  cold, 
Stcnes  and  heavy,  loam. 

*“”-v -  It  confifta  of  a  mixture  of  clay  and  coarfe  fand. 

Variety  2.  Chalky  loam. 

A  mixture  of  clay,  chalk,  and  coarfe  fand  ;  the  chaik 
predominating. 

Variety  3-  Sandy  loam. 

A  mixture  of  the  fame  ingredients;  the  fand  amount- 
ing  to  .8  or  .9  of  the  whole. 

species  4*  Till. 

Till  is  a  mixture  of  clay  and  cxyd  of  iron.  It  is  of 
a  red  colour,  very  hard  and  heavy. 


MINERALOGY.  Chfk  I 

Sometimes  ftones  occur,  confuting- of  grains  of  lime  gg  egat<| 


cemented  together  with  filica.  1  hele  (tones  are  alfo  de¬ 
nominated  filiceous  fandftones. 


Sect.  II.  Aggregates  °f  amorphous  fiones* 

The  aggregates  which  belong  to  this  fedtion  confift. 
of  amorphous  fragments  of  (tones  cemented  together. 
They  may  be  reduced  to  the  following  genera  : 

j .  Sandftone, 

2.  Puddingftone, 

3.  Amygdaloid, 

4.  Breccia. 

G  iJLr,d-  Genus  I.  Sandstone. 

ftone.  Small  grains  of  fand,  confifting  of  quartz,  (lint,  h01iy 

Hone,  filiceous  fhiftus,  or  felfpar,  and  fometnnes  of  mi¬ 
ca,  cemented  together,  are  denominated  fandftones. 
They  feel  rough  and  fandy  ;  and  when  not  very  hard, 
eafily  crumble  into  fand.  The  cement  orbafis  by  which 
the  grains  of  fand  are  united  to  each  other  ts  of  firnr 
kinds;  namely,  lime,  alumina,  filica,  iron.  Sanduones, 
therefore,  may  be  divided  into  four  fpecies. 

species  1.  Calcareous  fandftones. 
Calcareous  fandftones  are  merely  carbonat  of  lime  or 
marl,  with  a  quantity  of  fand  interpofed  between  its 
particles.  Though  the  quantity  of  fand,  in  many  cales, 
far  exceeds  the  lime,  calcareous  fandftones  are  fometimes 
found  cryftallized  :  and,  iu  fome  cafes,  the  cryftals,  as 
might  be  expeded,  have  fome  of  the  forms  which  di- 
ftin'iuifh  carbonat  of  lime.  Thus  the  calcareous  fand- 
llone  of  Fountainbleau  is  cryftallized  in  rhomboidal 
tables.  It  contains,  according  to  the  analyfis  of  Laf- 
fone  62.5  filiceous  fand, 

37.5  carbonat  of  lime. 


13* 

Calcareou?. 
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species  4.  ferruginous  ftindftones.  Ferrugi- 

The  iron  which  a£is  as  a  cement  in  ferruginous  fand-nous. 
ftones  is  not  far  from  a  metallic  (late.  When  iron  is 
completely  oxydated,  it  lofea  the  property  of  ading  as 
a  cement.  This  is  the  reafon  that  ferruginous  fand- 
flones,  when  expofed  to  the  air,  almoft  always  crumble 
into-  powder. 

The  colour  cf  ferruginous  fandftones  is  ufually  dark 
red,  yellow,  or  brown.  The  grains  of  fand  which  com- 
pofe  them  are  often  pretty  large.  Their  hardnefs  is 
commonly  inconfiderable. 
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Genus  II.  Pudding  Stone.  G.  IT.  p 

Pebbles  of  quartz,  flint,  or  other  ftmilar  ftones  of  a  ding  fti 
round  or  eliptical  form,  from  the  fize  of  rape  feed  to 
that  of  an  egg,  cemented  together  by  a  liliceous  ce¬ 
ment,  often  mixed  with  iron,  have  been  denominated 
pudding  Jlones, 

Pudding  ftones,  of  courfe,  are  not  inferior  in  hard¬ 
nefs  to  quartz,  flint,  chalcedony,  &c.  of  which  the  peb¬ 
bles  may  confift.  The  colour  of  the  cement  is  ufually 
yellow,  brown,  or  red.  Its  fi.a&ure  is  conchoidal. 

The  finer  forts  of  pudding  ftones  are  capable  of  a  fine 
pohfh  ;  the  coarfe  are  ufed  for  mill  ftones.  L 

Genus  III.  A  MYGDALOID.  Atnyg^ 

Rounded  or  eliptical  maffes  of  chalcedony,  zeolite, loid- 
limeftone,  lithomarga,  fteatites,  green  earth,  garnets, 
hornblend,  or  opal,  cemented  together  by  a  bafts  of  in¬ 
durated  clay,  trap,  mullen,  walken  or  kragg,  conlli- 
tute  an  amygdaloid . 

Amvgdaloids  are  opaque.  They  have  no  luftre. 
Their  fra&ure  is  uneven  or  conchoidal.  Hardnefs  6  to 
9.  Their  colours  are  as  various  as  the  ingredients  of 
which  they  are  compofed. 
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Genus  IV.  breccia.  G.  iV 

Angular  fragments  of  the  fame  fpecies  of  ftone  agglu*  Breccj 
tinated  together,  conftitute  a  breccia .  Thus  calcareous 
breccia  conhfts  of  fragments  of  marble  cemented  toge¬ 
ther  by  means  of  lime. 


TOO 


Their 
They  are 
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Aluminous 


r.U 

Siliceous 


Calcareous  fandftones  have  commonly  an  earthy  tex¬ 
ture.  Theii  fur  face  is  rough.  Their  hardnefs  from  6 
to  7*.  Their  fpecific  gravity  about  2.5  or  2.6, 
colour  grey  ;  fometimes  yellowifh  or  brown, 
fometimes  burned  for  lime. 

species  2.  Aluminous  fandftones. 

The  bafts  of  argillaceous  fandftones  is  alumina,  or 
rather  clay.  Their  (IruTure  is  often  fluty.  Their  tex¬ 
ture  is  cornpad,  and  either  fine  or  coarfe  grained,  ac¬ 
cording  to  the  fize  of  the  fand  of  which  they  are  chief¬ 
ly  compofed.  Their  hardnefs  is  from  6  to  8,  or  even 
n.  Their  colour  is  ufually  grey,  yellow,  or  brown. 

They  are  often  formed  into  mill- ftones,  filtering- 
ftones,  and  coarfe  whet  ftones. 

.  species  3.  Siliceous  fandftones. 

Siliceous  fandftones  confift  of  grains  of  fand  cement¬ 
ed  together  by  filica,  or  fome  fubftance  which  conftfts 
chiefly  of  filica  or  flint.  They  are  much  harder  than 
any  of  the  other  fpecies. 


Sect.  III.  Aggregates  of  Cryfals . 

The  mineral*  belonging  to  this  fe&ion  confift  either 
of  cryftals  of  different  kinds  cemented  together,  or  of 
cryftals  and  amoiphous  ftones  cemented  together. 

They  may  be  reduced  under  the  following  genera. 

1.  Granite. 

2.  Sienite. 

3.  Granatine. 

4.  Granite!!. 

5.  Granilite. 

6.  Trap. 

7.  Porphyry.  I 

Genus  I.  granite.  c\-1 

An  aggregate  of  felfpath,  quartz,  and  mica,  what-nite‘ 
ever  be  the  fize  or  the  figure  of  the  ingredients,  is  de¬ 
nominated  granite .  This  aggregate  may  be  divided 
into  two  fpecies,  namely,  common  granite,  an d  JhiJtofe 
granite  01  gneifs.  ,4 

species  1.  Common  granite.  C°m 

Its  ftru&ure  is  always  granular.  The  felfpar  is  often 

amor- 


.1 

(  :ifs. 


C  der  Ilf.  MINE  R 

k  s  and  amorphowe,  and  conftitutes  rnoft  frequently  the  greated 
iXs'  part  of  the  aggregate. 

Common  granites  differ  much  in  their  appearance,  ac- 
coiding  to  the  fize,  proportion,  colour,  and  figure  of 
their  component  parts.  They  are  commonly  very  hard: 
Their  fpecific  gravity  -varies  from  2.53^8  to  2.9564. 

species  2.  Sliiffofe  granite  or  gneifs. 

The  ftru&ure  of  gneifs  1*3  always  flaty,  and  this  con- 
ftitutes  its  fpecific  chara&er.  In  gneifs,  the  proportion 
of  quartz  and  felfpar  is  nearly  equal  :  the  proportion 
of  mica  is  fmalleft.  It  is  evidently  fubjedt  to  the  fame 
varieties  with  common  granite. 

Genus  II.  Sieritc. 

Mr  Werner  has  given  the  name  of  frtnitc  to  aggre¬ 
gates  compofed  of  felfpar,  hornblende,  and  quartz  ;  or 
of  felfpar,  hornblende,  quartz,  and  mica.  Thefe  aggre¬ 
gates  were  formerly  confounded  with  quartz. 

Sienite  is  found  both  of  a  granular  and  flaty  ftruc- 
ture  :  it  might,  therefore,  like  granite,  be  divided  into 
two  fpecies.  In  fienite  the  quartz  is  commonly  in  by 
far  the  fmalleft  proportion. 

Genus  III.  granatine. 

Mr  Kirwan  has  applied  the  name  granatine  to  the 
following  aggregates. 


A  L  O  G  Y. 


4» 

G  .  6ie- 
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III.  Gra- 

fr 


Quartz, 

Felfpar, 

Shorl. 

Quartz, 

Mica, 

Garnet. 

Quartz, 

Hornblende, 

Jade. 

Felfpar, 

Mica, 

Shorl. 

Quartz, 

Felfpar, 

Jade. 

Quartz, 

Shorl, 

Hornblende, 

Quartz, 

Hornblende, 

Garnet, 

Felfpar, 

Mica, 

Hornblende. 

Quartz, 

Felfpar, 

Garnet. 

Quartz, 

Shorl, 

Jade. 

Quartz, 

Jade, 

Garnet. 

Telfpar, 

Quartz, 

Serpentine. 

Quartz, 

Mica, 

Shorl. 

Quartz, 

Shorl, 

Garnet. 

Quartz, 

Hornblende, 

Hornftone, 

Felfpar, 

Quartz, 

Steatites. 

Quartz, 

Mica, 

Jade. 

One  of  thefe  aggregates,  namely,  quartz ,  mica ,  gar- 
144  net>  was  ca^ed  by  Cronfledt  tiorka  or  mvrbjien . 

Jv.Gra  Genus  IV.  granitell. 

Mr  Kirwan  gives  the  name  of  granitell  to  all  aggre- 

I  gates  compofed  of  any  two  of  the  following  ingre¬ 
dients  ;  quartz,  felfpath,  mica,  fborl,  hornblende,  jade, 
garnet,  lleatites.  The  mod  remarkable  of  thefe  are  ; 


Quartz, 

1  elfpar 

Quartz, 

Hornblende. 

Quartz, 

Steatites. 

Felfpar, 

Mica* 

Felfpar, 

Hornblende. 

Quartz, 

Mica. 

Quartz, 

jade. 

Felfpar, 

Jade. 

Quartz, 

_  Shod. 

Quartz, 

Garnet. 

Felfpar, 

.Shorl. 

Felfpar,  ' 
Garnet. 

Mica, 

Slrorl. 

Mica, 

Jade. 

Hornblende, 

Jade. 

Jade, 

Garnet. 

Mica, 

Hornblende. 

Mica, 

Garnet. 

Hornblende, 

Garnet. 

Steatites, 

Shorl. 
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Aggregates 

y— — J 


Some  of  thefe  aggregates  have  received  particular 
names.  The  aggregate  of  quartz  and  mica,  when  its 
ftru&ure  is  flaty,  is  called  by  Werner  JhiJlofe  mica:  by 
the  Swedes,  it  is  denominated  Jlelljlen,  whatever  be  its 
ftru&ure. 

The  aggregate  of  hornblende  and  mica  is  called 
grunjlein ,  from  the  dark  green  colour  which  it  ufually 
has.  1  as 

Genus  V.  granilitf.  }r-  Gra* 

Under  the  name  of granilite,  Mr  Kirwan  comprehends1  llltc# 
all  aggregates  containing  more  than  three  ingredients. 

Of  thefe  the  following  are  the  moft  remarkable. 


Quartz, 

Felfpar, 

Mica, 

Shorl. 

Quartz, 

Mica, 

Shorl, 

Garnet. 

Quartz, 

Sulph.  of  barytes, 
Mica, 

Shorl. 

Quartz, 

Felfpar, 

Mica, 

Steatites. 

Quartz, 

Felfpar, 

Mica, 

Garnet. 

Quartz, 

Sulph.  of  bai  y  tes, 
Mica, 

Hornblende. 

T46 

g.  v  r. 

Trap. 
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Common, 


(p)  Kirw .  I.  231  ard 
See  aifo  a  very  ingenious 


Genus  VI.  trap  (p). 

Under  this  genus  we  clafs  not  only  what  has  com¬ 
monly  been  called  trap,  but  alfo  w'acken,  and  mullen, 
and  kragftone  of  Kirwan. 

species  1.  Common  trap. 

This  ftone  is  very  common  in  Scotland,  and  it  known 
by  the  name  of  whinjlonc.  Whole  hills  are  formed  of 
it  ;  and  it  occurs  very  frequently  in  large  rounded  de¬ 
tached  fragments.  Sometimes  it  affun  es  the  form  of 
immenfe  columns,  and  is  then  called  bafalt.  The  Giants 
Caufeway  in  Ireland,  the  ifland  of  Staffa,  and  the  fouth 
fide  of  Arthur’s  Seat  in  Scotland,  are  well  known  in- 
ftances  of  this  figure. 

Its  texture  is  earthy  or  compadT  Its  fra&ure  un¬ 
even.  Its  luftre  commonly  o.  Opaque.  Hardnefs  8 
to  9.  Not  brittle,  ^p.gr.  from  2.78  to  3.C2 1  *.  *  Kirvjjn* 
Colour  black,  with  a  flnde  of  grey,  blue,  or  purple  ; 
fometimes  blackifh  or  reddifh  brown  ;  in  fame  cafes 
greenifh  grey.  T3v  expofure  to  the  atmofpherc,  it  often 
becomes  invefted  with  a  brownifh  rind.  Before  the 
blow  pipe,  it  melts  per  fe  into  a  more  or  lefs  black  glafs. 

Tiap  confifts  of  fmall  cryilals  of  hornblende,  felfpar, 
olivine,  &c-  ufually  fet  in  a  .ground  compofed  apparent¬ 
ly  of  clay  and  oxyd  of  iron.  A  fpecimen,  in  the  form 
of  bafaltes,  from  Staffa,  analyfed  by  Dr  Kennedy  of  F- 
dinburgh,  contained  48  filica, 

i6  alumina, 

26  oxyd  of  iron, 

9  lime, 

5  moil  lure, 

4  foda, 

1  muriatic  acid. 

-  59  f  fw;,. 

_  ^  2  A  Tran/.  V. 

89. 


43  1 .  * — Faijas  de  St  Fond,  EJfai fur  P FUJI,  Nat  des  Roches  de  F rap. —  Pin}.  7  rattf  paffi  rn. 
fet  of  experiments  on  the  fufion  of  trap,  by  Sir  James  Hall  in  Fra  f  if,  Edm,  V.  43, 
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garths  and 
Stones. 


4  EJin> 

Tranj.  V. 

90. 


14S 

Wacken. 


A  fpecimen  from  Salisbury  rock,  near  Edinburgh, 
contained,  according  to  the  analyfis  of  the  fame  gentle¬ 
man,  46.0  filica, 

19.0  alumina, 

1  7.0  oxyd  of  iron, 

8.0  lime, 

4.0  moifture, 

3.5  foda, 

j.o  muriatic  acid. 

93-5 1 

Dr  Kennedy  conduced  thefe  analyfes  with  great  in¬ 
genuity  and  judgment;  and  the  difcovery  in  which  they 
terminated,  that  trap  contains  foda,  is  certainly  of  im¬ 
portance,  and  may  lead  to  valuable  confequences  both 
in  a  geological  and  mineralogical  view. 


1.  Hornftone  porphyry. 

2.  Pitchftone  porphyry. 

3.  Hornflate  porphyry. 

4.  Felfpar  or  petunfe  por- 

phyry. 

5.  Clay  porphyry. 

6.  Hornblende  porphyry. 

7.  Trap  porphyry. 


species  2.  Wacken*. 

*  Kirw.  i.  This  (lone  often  forms  confiderable  parts  of  hills,  and, 
213.  like  trap,  is  amorphous.  Its  texture  is  earthy.  Its^ 
fra&ure  nfually  even.  Luftre  o.  Opaque.  Hardnefs 
I  Kirwan.  6  to  9.  Sp.  gr.  from  2.535:  to  2.893  f*  Colour  grey, 
with  a  fhade  of  green,  black,  red,  brown.  When  ex- 
pofed  to  the  atmofphere,  it  withers  and  becomes  more 

grey*  ,  - 

It  melts  into  a  grey  porous  flag. 
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Mullen. 

J  Krrw.  i. 
nzy 
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Kragftone, 
*  Kirw.  i. 


*5* 

G.  VII. 
Porphyry. 


8.  Wacken  porphyry. 

9.  INJullen  porphyry. 

30.  Krag  porphyry. 

11.  Argillitic  porphyry. 

12.  Potflone  porphyry. 

13.  Serpentine  porphyry. 

14.  Sandftone  porphyry, 


Clafsl 

Aggre^ati' 

' - V-* 


The  aggregates  belonging  to  this  fedlion  compofe 
mod  of  the  mountains  of  the  globe.  In  giving  an  ac¬ 
count  of  them,  we  have  adhered  implicitly  to  the  ar¬ 
rangement  mod  generally  received  by  mineralogies.  It 
mull  be  acknowledged,  that  this  arrangement  is  by  no 
means  complete,  and  that  fome  of  the  genera  are  too 
vague  to  be  of  much  ufe.  The  number  of  aggregates 
already  difeovered  is  too  great  for  giving  to  each  a  par¬ 
ticular  name.  Perhaps  it  would  be  better  henceforth 
to  adopt  the  method  propofed  by  Mr  Hauy,  namely, 
to  conftitute  the  genera  from  that  ingredient  which  en¬ 
ters  moll  abundantly  into  the  aggregate,  and  which 
forms  as  it  were  its  bafis,  and  to  diftinguifh  the  fpecies 
according  to  the  nature  and  proportion  of  the  other 
ingredients.  According  to  this  plan,  the  aggregates 
hitherto  difeovered  have  been  divided  by  Hauy  into  the, 
following  genera : 


species  3.  Mullen  J. 

This  Hone  is  alfo  found  in  confiderable  mafies,  and 
fometimes  has  a  tendency  to  a  columnar  form  like  ba- 
fait.  Texture  earthy.  Fracture  uneven,  and  line  fplin- 
ttry.  Luftre  0,  except-  from  fome  fhining  particles  of: 
bafaltine.  Opaque.  Hardnefs  from  7  to  9.  Sp.  gr. 
from  2.6  to  2.738.  Colour  afh  or  bluifh  grey  ;  fome¬ 
times  mixed  with  ochre  yellow,  in  confequence  of  the 
decompofition  of  the  Hone.  At  1 306  Wedgewood  it 
melts  into  a  black  compa&  glafs. 

When  mullen  is  expofed  to  the  air,  its  furface  be¬ 
comes  covered  with  a  greyifh  white  rind,  fometimes 
(lightly  ochry. 

species  4.  Kragdone  *. 

This  flone,  which,  like  the  others,  forms  conflderabie 
parts  of  rocks,  was  formed  into  a  diftiruft:  fpecies  by 
Mr  Kirwan.  Its  texture  is  earthy.  It  is  exceedingly 
porous,  and  the  pores  are  often  filled  with  the  cryftals 
of  other  minerals.  Fra&we  uneven.  Luftre  o.  O- 
paque.  Hardnefs  5  to  7.  Sp.  gr.  2.3  14.  Feels  rough 
and  harfh.  Colour  reddilh  grey.  Streak  yellowifh 
grey.  At  1 38°  Wedgewood  it  melts  into  a  reddilh 
brown  porcelain  mafs. 

Genus  VII.  porphyry. 

Any  done  which  contains  feattered  cryftals  or  grains 
of  felfpar,  vifible  to  the  naked  eye,  is  denominated  a 
porphyry.  Befides  felfpar,  porphyries  generally  con¬ 
tain  fmall  cryllals  of  quartz,  hornblende,  and  mica. 
Thefe  cryftals  are  ufnally  of  a  different  colour  from  the 
done  in  which  they  are  found,  and  they  are  ftuck  in  it 
as  in  a  cement.  It  is  evident  from  this  definition,  that 
the  number  of  porphyries  mud  be  great.  Each  fpe¬ 
cies  receives  its  name  from  the  done  which  forms  its  ba¬ 
ds.  To  deferibe  them  would  be  unneceffary.  Wc 
{hall  only  give  a  catalogue  of  the  principal  fpecies. 


1.  Felfpathic  rock. 

2.  Quartzous  rock. 

3.  Micaceous  rock. 

4.  Cliloritous  rock. 
5..  Serpentine  rock. 
6.  Trappean  rock. 


7.  Hornblendean  rock. 

8.  Pctro-filiceous  rock. 

9.  Garnetic  rock. 

10.  Calcareous  rock. 

1 1.  Argillaceous  rock. 

1 2.  Corneous  rock. 


Sect.  IV.  Volcanic  Aggregates. 

Aggregates  formed  by  volcanoes  may  be  reduced 
to  the  following  genera. 

1.  Lava. 

2.  Tufa. 

3.  Pumice. 

4.  Afhes. 


Genus  1.  lava. 

All  fubftances  which  have  iflued  out  of  a  volcano  in 
a  date  of  fufion  are  called  lavas .  They  have  been  di¬ 
vided  into  three  fpecies. 

species  1.  Vitreous  lava. 

Found  in  fmall  pieces. 

Texture  glofTy.  Fradlure  conchoidal.  Luftre  3. 
Tranfparency  from  3  to  1.  Hardnefs  9  to  jo.  Sp.  gr. 
from  2  to  3.  Colour  blackifh,  greenifh,  or  whitifh. 
Commonly  fomewhat  porous. 

species  2.  Cellular  lava. 

This  fpecies  is  full  of  cells.  Surface  rough  and  full 
of  cavities.  Texture  earthy.  Luftre  o.  Opaque. 
Hardnefs  7  to  9.  Sp.  gr.  varies,  but  does  not  exceed 
2.8.  Colour  brown  or  greyifh  black.  Commonly  fome¬ 
what  magnetic. 


Hi 

G.i  Iai 


153 

Vitreous 


154 

Cellular. 


species  3.  Compadl  lava. 
This  fpecies  is  the  mod  common  of  all : 
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it  runs  into 
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Cc ;  ,uf-  the  fecond  by  infenfibte  degrees  ;  and  indeed  is  feldom 
ti  »•  found  of  any  confiderable  lize  without  fome  pores.  It 
H  “Tears  in  general  a  very  ftrong  refemblance  to  trap. 

A  fpecimen  of  the  lava  of  Catania  in  Sicily,  analy  fed 
by  Dr  Kennedy,  contained 
51.0  filica, 

19.O  alumina, 

1-4.5  ox  yd  of  iron, 

9.5  lime, 

4  o  foda, 

1.0  muriatic  acid. 


*7  tf. 

U  /. 


V  94. 
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A  fpecimen  of  the  lava  of  Sta.  Venere  in  Sicily  lie 
found  to  contain  50.75  filica, 

37.50  alumina, 

14.25  oxyd  of  iron, 

IC.CO  lime, 

4.00  foda, 

3.00  muriatic  acid. 


91-St- 

Thus  we  fee,  that  the  refemblance  between  trap  and 
lava  holds  not  only  in  their  external  appearance,  but  ah 
fo  in  their  component  parts. 


Genus  IT.  fuzzolana. 

Found  in  fmall  pieces.  Surface  rough.  Texture 
earthy  and  porous.  Fra&ure  uneven.  Luflre  o.  O- 
paque.  Hardnefs  3.  Very  brittle.  Sp.  gr.  from  2.^7 
to  2.8.  Colour  brown  or  dark  grey.  Magnetic.  Ea- 
lily  melts  into  a  black  flag. 

When  mixed  with  lime  into  a  mortar,  it  poffefTes  the 
property  of  hardening  even  under  water.  This  pro¬ 
perty  it  owes  moft  probably,  as  Mr  Kirwan  fuppofes, 
to  the  iron  which  it  contains.  The  iron  decompofes 
the  water  of  the  mortar,  afld  by  this  means  it  becomes 
too  hard  to  be  adled  upon  by  water  in  a  very  fhort 
time. 

Genus  III.  pumice. 

This  is  a  very  light  fubflance  eje&ed  from  volcanoes. 
It  is  porous.  Hardnefs  3.  Brittle.  Sp.  gr.  helow  1. 
Colour  grey  or  brown. 

In  fome  varieties  the  luflre  and  tranfparency  are  o  : 
in  others,  the  luflre  is  glafly,  2.  Tranfparency  from  1 
to  2. 

Genus  IV.  volcanic  ashe^ 

Tliefe  arc  analogous  to  the  afhes  of  common  pit  coal. 
Loofe  and  fmooth,  very  light,  and  fine.  Slowly  diffu- 
fible  in  water,  and  when  wet  Come  what  du&ile. 


•2  29 
Comhuf* 
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' - v— ' 
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157 

G.  III.  Pu~ 


i<8 

G.1V.  VoF- 
canic  afhenj 


Glass  II.  SALTS* 

UNDER  this  clafs  we  comprehend  all  the  combfria-  Genus  II. 

tions  of  alkalies  with  acids  which  exifl  in  the  mi¬ 
neral  kingdom.  As  they  have  been  already  deferibed 
in  the  article  Chemistry,  Suppl.  wc  fhali  here  only 
give  a  lift  of  their  names. 

Genus  I.  potass.  Genus  III. 

Sp .  i.  Sulphat  of  potafs- 
2.  Nitrat  of  potafs. 


SODA. 
Sf>.  I. 
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Carbonat  of  fock, 
Sulphat  of  foda. 
Muriat  of  foda. 
Borax. 


ammonia. 

Sp.  i.  Sulphat  of  ammonia. 
2.  Muriat  of  ammonia. 


Glass  III.  COMBUSTIBLES. 
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T^HE  combuftible  fubftances  belonging  to. the  mine- 
**■  ral  kingdom,  excluding  the  metals,  may  be  com¬ 
prehended  under  the  following  genera* 


Sulphur. 

Carbon. 

Bitumen. 

Coal. 

Amber. 


*  niie 
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A 
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Genus  T.  sulphur, 
species  1.  Native  fulphur. 

This  fubflance  is  found  abundantly  in  many  parts  oF 
the  world,  efpecially  near  volcanoes,  as  Hecla,  iEtna, 
Vefuvius,  the  Lipari  iflands,  &c.  It  is  either  in  the 
flate  of  powder,  or  mafiive,  or  cryftallized.  The  pri¬ 
mitive  form  of  its  cryftals  is  an  o&ohedron,  compofed 
of  two  four*  Tided  pyramids,  joined  bafe  to  bafef.  The 
fides  of  thefe  pyramids  are  fealene  triangles,  and  fo  in¬ 
clined  that  the  plane  where  the  bafes  of  the  pyramids 
join  is  a  rhomb,  whofe  long  diagonal  is  to  its  fhort  as 
5  to  4*.  Sometimes  the  apices  of  the  pyramids,  to 
ufe  the  language  of  De  Lille,  are  truncated;  fome- 
times  they  are  feparated  from  each  other  by  a  prifm ; 


fometimes  they  are  truncated  near  their  bafes,  and  a 
low  four  Tided  pyramid  rifes  from  the  truncature  :  this 
pyramid  is  alfo  fometimes  truncated  near  its  apex  t.  Fi*  t  ^2* 
nally,  one  of  the  edges  of  the  pyramids  is  fometimes 
truncated.  For  figures  of  thefe  varieties,  and  for  the 
laws  of  their  formation,  we  refer  to  Mr  Lefroy  f .  f  Jour. 

Colour  yellow,  with  a  fhadc  of  green  ;  fometimes Mln< 
reddifh  (qJ.  Luflre  greafy,  2.  Tranfparency  varies**1*'  33 ** 
from  o  to  4.  Caufes  double  ref r a £1  ion  L  Texture  f  Haul. 
coirpadl.  Hardnefs  4  to  5.  Brittle. —  For  its  other 
properties,  we  refer  to  Chemistry  in  this  Suppl. 

Sometimes  fulphur  is  mixed  with  different  propor¬ 
tions  of  earths.  Thefe  combinations  are  hardly  fuf- 
ceptible  of  accurate  defeription. 

Sulphur  combines  alfo  with  metals.  Tliefe  combi¬ 
nations  fhall  be  deferibed  in  the  fourth  clafs. 

Genus  II.  carbon. 

This  genus  comprehends  all  minerals  compofed  of  Carbon* 
pure  carbon,  or  of  carbon  combined  with  a  little  earth. 

species  i.  Diamond.  Diamond*. 

This  mineral,  which  was  well  known  to  the  ancients, 

is 


(qJ  It  then  contains  arfenic* 


f 


ip  c 


R  A 


Con  hui- 
i  lbl  ( «. 


M  l 

,  particularly  in  the 
it  is  found  alio 


is  found  in  d:fTc rent  puts  of  An? 
kingdoms  of  Golci  rula  and  Vifapon 
in  Brazil. 

It  is  always  cryftallized  ;  but  fometimes  fo  imper¬ 
fectly,  that  at  the  flrfl  fight  it  might  pafs  for  amor¬ 
phous.  Its  primitive  form  is  a  regular  oflogon  f  ;  but 
it  mo  e  commonly  afl times  a  fpheroida!  form,  and  then 
has  ufually  36  curvilinear  triangular  faces,  f*x  of  which 
are  raffed  upon  each  of  the  faces  of  the  primitive  o &o* 
gon  Its  integrant  molecule,  according  to  Hany,  is  a 
regular  tetrahedron. — For  a  more  particular  account  of 
the  cry  Hals  of  tills  mineral,  *  we  refer  the  reader  to  Mr 
Rome  de  Lijlc *  and  Mr  Hany  f . 

Texture  ffiated.  I. u fire  4.  Tranfparercy  from  2 

to  4.  Caules  firgle  refraction.  Hardnefs  20.  Sp. 
gr.  3.  <185  to  3.53  1  oj.  Colour  various;  fometirree 
|  Hauyjtid.  limpid,  fo  me  times  red,  orange,  yellow,  green,  blue,  and 
even  blackifh. 

||  Jd  ibid.  When  rubbed  it  becomes  positively  ele&ric,.  even 
§  Morveaut  before  it  has  been  cut  by  the  lapidary,  which  is  .not 
the  cafe  with  any  other  gem  ||. 

It  is  com  pc  fed  of  pure  carbon 

species  2.  Mineral  charcoal. 

Kilkenny  coal  —  IVales  culm. 

This  mineral  has  been  found  in '  Hungary,  Italy, 
Fiance,  Ireland,  and  Wales.  It  occurs  in  il ratified 
inaffes,  or  in  lumps  nefted  in  clay. 

Colour  black.  Luftre  4,  metallic.  Opaque.  Tex¬ 
ture  foliated.  Hardnefs  5  to  7.  *  Sp*  gr.  i:4  to  1.926. 
Often  fiains  the  fingers.  Infoluble  in  acids.  Defla¬ 
grates  with  nitre.  Does  not  burn  till  wholly  ignited, 
and  then  confumes  flowly  without  emitting  flame  or 
fmcke. 

It  con  fids  almoft  entirely  of  charcoal ,  which,  as  Mor- 
veau  has  proved,  is  an  oxyd  of  carbon'*. 

species  3.  Anthracite  (k). 

Ar.thracol'ite. 

This  fub dance,  as  Dolomieu  informs  11s,  is  found  ex- 
clufivtly  in  the  primitive  mountains.  It  is  always  amor¬ 
phous.  Colour  black  or  brownifli  black.  Luflre  3  to 
4.  Structure  flaty.  Fragments  rhomboidal.  Hard¬ 
nefs  6  to  7.  Sp.  gr.  greater  than  that  of  coal.  Often 
flains  the  fingers. 

Burns  precifely  like  the  lad  fpecies,  and  leaves  .40  of 
white  afhes.  According  to  Dolomieu,  it  is  compoftd 
of  about  64.0  charcoal, 

32.5  filica, 
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It  is  probable  that  the  charcoal  in  the  two  lad  firb- 
dances  is  in  the  fame  date  in  which  it  exift?  in  plum¬ 
bago,  combined  with  oxygen,  Lilt  not  containing  io 
much  as  charcoal  does  f. 

Genus  TIT.  bitumen. 

By  bitumen  we  underdar.d,  with  mineralogifts  in  ge¬ 
neral,  an  oil,  which  is  found  in  different  parts  of  the 
earth,  in  various  Hates  of  confidence.  Thefe  diffe¬ 
rent  dates  form  didinCt  lpecics  ;  in  our  arrangement  of 
which  we  (hall  be  guided  by  the  obfervations  which  Mr 
Hatchett  has  made  in  his  valuable  papCr  on  bituminous 
Hub  fiances  *. 


L  ’O  G  Y.  Clafs  li 

stecies  1.  Naphtha.  Combi 

This  fubdance  is  found  fometimes  on  the  furface  of  liWcf| 
the  water  of  fprings,  and  fometimes  ifftung  from  certain 
ftrata.  It  is  found  in  great  abundance  in  Perfia. 

It  is  as  fluid  and  traniparent  2s  water.  Colour  white 
or  yellowifh  white.  Smell  ftrong,  but  not  difagreeable. 

Sp.  gr.  when  white,  .708*  or  .729-f;  when  yellow ifh, 

.847  9  Feels  greafy.  Catches  fire  011  the  approach 
of  flame,  burns  with  a  white  flame,  and  leaves  fcarce 
any  rdiduum. 

Infoluble  in  alcohol.  Does  not  freeze  at  o°  Fahren¬ 
heit.  When  pure  naphtha  is  expofed  to  the  air,  it  be¬ 
comes  yellow  and  then  brown  ;  its  confidence  is  increa¬ 
sed,  and  it  puffes  into  petroleum  *. 

species  2.  Petroleum. 

This  fubdance  is  alfo  found  in  Perfia,  and  hkewife  in 
many  countries  in  Europe,  particularly  Italy,  France, 
Switzerland,  Germany,  Sweden,  England,  and  Scot¬ 
land. 

Not  fo  fluid  nor  tranfparent  as  water.  Colour  yellow, 
either  pale  or  with  a  fhade  of  red  or  green  ;  reddifh 
brown  and  reddifh  black.  Smell  that  of  naphtha,  but 
kfs  pleafant.  Sp.  gr.  8783  *.  When  burned  it  yields*  BrijjX 
a  foot,  and  leaves  a  fmall  quantity  of  coally  redduum. 

By  expofure  to  the  air  it  becomes  like  tar,  and  is  }.  uat£m 
then  called  mineral  tar  f.  ibid. 

species  3.  Mineral  tar.  MmtrJ 

This  fnbftauce  is  found  in  many  parts  of  Afla,  Ame-,tar. 
iica,  and  Europe.’  It  is  vifeid,  and  of  a  black,  brown- 
ifh  black,  or  reddifh  colour.  Smell  fometimes  ftrong, 
but  often  faint.  Sp.  gr.  i.i.  When  burned,  emits  a 
difagreeable  bituminous  fmell.  By  expofure  to  the  air  | 
Jt  pafles  into  mineral  pitch  and  maltha *.  frui  t 

species  4.  Mineral  pitch  anil  maltha.  x*0 

This  fubllance  has  a  ftrong  refemblance  to  common  Miners! 
pitch.  When  the  weather  is  warm  it  is  foft,  and  has  a| 
lome  tenacity  ;  it  is  then  called  adhef.  ve  mineral  pitch  :  m  X  a1 
when  the  weather  is  cold,  it  is  brittle;  its  hardneis  is  5; 
and  its  fradture  Ins  a  glaffy  luftre.  In  this  (late  it  is 
called  maltha.  Colour  black,  dark  brown,  or  reddifh. 

Luftre  c.  Opaque.  Sp  gr.  from  1.45  to  2.07.  Does 
not  (lain  the  fingers.  On  a  white  hot  iron  it  flames  with 
a  ftrong  fmell,  and  leaves  a  quantity  of  grey  afhes.  It 
is  to  the  prefence  of  the  earths  which  eompofe  thefe 
afhes  that  the  great  fpecific  gravity  of  this  bitumen  i3 
to  be  alcribed.  By  farther  induration,  it  paffes  into 
afphalt.  ri 

species  5.  Afphalt.  Arphal] 

This  fubflance  is  found  abundantly  in  many  parts  of 
Europe,  Aiia,  and  America,  efpeciully  in  the  ifland-of 
Trinidad. 

Colour  black  or  brownifh  black.  Luftre  greafy  2. 
Opaque.  Fracture  conchoid^],  of  a  glaffy  luftre.  Hard- 
nek  from  7  to  8.  Very  brittle.  Sp  gr  1.07  to  1  165  *.  *  Kin f* 
Feel  fmooth,  but  not  greafy.  Does  not  ft  tin  the  la¬ 
gers.  Has  little  or  no  fmell,  unlcfs  when  rubbed  or 
heated.  When  heated  melts,  fwtlls,  and  inflames;  and 
when  pure,  burns  without  leaving  c.nyrafhes. 


species  6.  Elaftic  bitumen. 

'Mineral  c  a  out  hone. 

This  fubflance  was  found  about  the  year  178  in  the 

lead 


n\ 

Laitic  * 
tuBiea 


(r)  This  r.aiTiC  v/33  given  by  Hauy  from  a  ceal. 


fs  Ilf.  MINER 

ibuf-  lead  mine  of  OTn,  near  CaRletown,  Derbyfhire.  It 
es*  was  firft  mentioned  by  Mr  l)e  Born. 

Colour  yellowifh  or  reddifti  brown,  fometimes  black- 
i(h  brown.  In  its  appearance  it  has  a  {hong  refein- 
blance  to  caoutchouc  or  Indian  rubber;  hence  its  name. 
ConfiHency  various  :  fometimes  fo  foft  as  to  adhere  to 
the  lingers  ;  fometimes  nearly  as  hard  as  afphalt.  When 
foft  it  is  elaRic;  when  hard  brittle.  Sp.  gr.  0.9053  to 
M  1 .0233 1- 

InfoluUe  in  alcohol,  ether,  and  oil  of  turpentine,  but 
foluble  in  oil  of  olives  No>  affe£Ied  by  nitric  acid. 
When  dillilted,  it  yields  a  bituminous  oil  infoluble  in 
alcohol;  the  refiduum  is  carbonaceous*. 

There  is  a  variety  of  this  fubflance  found  in  a  rivu¬ 
let  near  the  mine  of  Odin,  which,  when  frefh  cut,  ex¬ 
actly  refembles  tine  cork  in  colour  and  texture;  but  in 
a  few  days  after  being  expofed  to  the  air,  becomes  of 
a  pale  reddifh  brown.  This  fubflance  contains  within 
Aitebett.  it  a  nucleus  of  elafhe  bitumen.  It  feems  to  be  the 
elaRic  bitumen  altered  in  ix,  texture  by  the  water  j\ 
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Genus  IV.  coal. 

The  fubRances  belonging  to  this  genus  are  compofed 
of  carbon  or  rather  charcoal,  and  bitumen. 

■  Ifet.  species  1.  Jet  (s). 

This  fubflance  is  found  in  France,  Spain,  Germany, 
Britain,  and  other  countries.  It  is  found  in  detached 
kidiieyform  maffes,  of  various  fizes,  from  an  inch  to  feven 
or  eight  feet  in  length. 

Colour  full  black.  Lull  re  3  to  4  ;  internal  glaffy. 

Opaque.  Hardnefs  7  to  8.  Not  near  fo  brittle  as 
afphalt.  Texture  ftriated.  Fracture  conchoidal.  Sp. 
If/iV/bi.  gr  1 .259 ^ .  It  has  110  odour  except  when  heated,  and 
then  it  refembles  the  odour  of  afphaltum.  Melts  in  a 
ftrong  heat,  burns  with  a  greenifh  flame,  and  leaves  an 

earthy  rcfidaumf- 

I  *  Incomes  fomevvhat  ele&ric  by  fridtion  t.  When 

I  1  lin  diftilled  yrelds  a  peculrar  acid  J. 
y’"rtue  *  This  mineral  is  formed  into  buttons,  beads,  and  other 
\iu\de  trinkets.  The  manufacture  has  been  almoR  confined 
NfJ*v.lo  France  ||. 

species  2.  Cannel  coal. 

This  mineral  is  found  in  Lancafhire,  and  in  diffe¬ 
rent  parts  of  Scotland,  where  it  is  known  by  the  name 
of  parrot  coal. 

Colour  black.  LuRre  common,  2.  Opaque.  Struc¬ 
ture  fometimes  flaty.  Texture  compad.  FraClure  con¬ 
choidal.  Hardnefs  5  to  8.  Brittle.  Sp.  gr.  1.232  to 
1.426.  Does  not  Rain  the  fingers. 

Kindles  eafily,  and  bums  with  a  bright  white  Fame 
like  a  candle  (tJ,  which  laits  but  a  fhort  time.  It  docs 
not  cake.  It  leaves  a  ftony  or  fuoty  refiduum. 

A  fpecimen  of  Far.  cadi  ire  caimel  coal,  anal)  fed  by 
Mr  Kir  wan,  contained  75.20  charcoal, 

21.68  maltha, 

3.10  alumina  and  fllica. 
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A  fpecimen  of  the  flaty  kind  fiorn  Airfliire,  called  Combuf- 
fplent  coaly  was  compofed  of  t  j 

47.62  charcoal, 

32.52  maltha, 

2C  CD  earths. 

100  iqt  i  Aid.  4. 

Cannel  coal  is  fufceptible  of  polifli,  and,  like  jet,  1*3 
often  wrought  into  trinkets.  ,^5 

species  3.  Common  coal.  Common 

This  very  ufefnl  combuflihle  L  never  found  in  the 
primitive  mountains,  but  only  in  the  fecendary  moun¬ 
tains,  or  in  plains  formed  of  the  fame  materials  with 
them.  It  is  always  in  ftrata,  and  generally  alternates 
with  clay,  fandflone,  or  limeflone. 

Colour  black,  more  or  lefs  perfect.  LuRre  ufunlly 
greafy  or  metallic,  2  to  4.  Opaque.  Strudture  gene¬ 
rally  flaty.  Texture  often  foliated.  Fracture  various. 

Hardnefs  4  to  6.  Sp.  gr.  1.25  to  1.37.  Ufually  Rama 
the  finger3.  Takes  fire  moie  flowly,  and  burns  longer, 
than  the  laR  fptcies.  Cakes  more  or  lefs  during  corn- 
bullion. 

Of  this  fpecies  there  are  many  varieties,  diRinguifhed 
in  Britain  by  the  names  of  caking  coal,  rock  coal,  &c. 

Tliefe  are  too  well  known  to  require  any  defeription. 

Mr  Kirwan  analyfed  a  variety  of  different  kinds  of 
coal  :  The  refult  of  his  experiments  may  be  Ken  by 
the  following  table. 


Whutha 
ven  coal 

W’pan 

Swanfey. 

Leeirhn 

5  7-o 

61.73 

73-53 

7M3 

charcoal. 

4 1  -3 

36-7 

23.14 

23-37 

maltha  5:  afph. 

i-7 

i-5  7 

3  33 

_ 5  . 

earths  J. 

j  100.0 

ICO. GO 

10c. 00 

1  00  r.o 

f  Mineral. 
»  5*5- 

stecifs  4.  Spurious  coal.  Spunout 

This  mineral  is  generally  found  amidR  Arata  of  ge-coai. 
ruine  coal.  It  is  alio  called  parrot  coal  in  Scotland. 

Colcui  greyifh  black.  Luflre  oto  1.  Structure  ufual¬ 
ly  flaty.  Texture  earthy.  Hardnefs  7  to  8.  Sp.  gr. 

1.5  to  1.6  Generally  explodes,  and  burAs  when  - 
heated. 

Compofed  of  charcoal,  maltha,  and  afphalt,  and 
above  .20  of  Rony  matter. 

17^ 

Genus  V.  amber.  O  V.  Am- 

species  I.  Common  amber.  her. 

This  fuhRar.ce,  called  cleft  rum  by  the  ancients,  is 
found  in  different  countries  ;  but  mod  abundantly  in 
Pruffia,  either  on  the  fea  fhore,  or  under  ground  at  the 
depth  of  about  100  feet,  repofmg  on  -i uood  coal*.  It  #  Kirzv. 

is  in  lumps  of  different  fizes.  Min.  ii. 

Colour  yellow.  Lallie  3  to  2.  Tranfparency  2  to  4.^* 
Frafture  conchoidal.  Hardnefs  5  to  6.  Sp.  gr.  1.078 
to  1.085..  Becomes  electric  by  friction. 

If  a  piece  of  amber  be  fixed  upon  the  point  cf  a 
knife,  and  then  kindled,  it  burns  to  the  end  without 
melting  f.  t 

By  ditlillation  it  yields  fuccinic  acid. 

Class 


fs)  It  was  called  gagathes  by  the  ancients,  Lorn  the  river  Gages  in  Licia,  near  which  it  was  found  ;  jay  cl  in 

Trench,  ozabache  in  Spariifh,  gcigath  in  German.  , 

(t)  Hence  it  ha*  been  called  cannel  coal  Candle ,  in  the  Lancafhire  and  bcotch  dialed,  is  pronounced 
ianncL 
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Orders. 


I  So 

Genera, 


Class  IV.  METALLIC  ORES. 


rTrHIS  cl  a  fa  comprehends  all  the  mineral  bodies,  com- 
-**  pofed  either  entirely  of  metals,  or  of  which  metals 
conftitute  the  molt  conliderable  and  important  part. 
It  is  from  the  minerals  belonging  to  this  clafs  that  all 
metals  are  e x traded  ;  for  this  reafon  they  have  obtain* 
ed  the  name  of  Ores . 

The  metals  hitherto  difcovered  amount  to  2f  ;  we 
fnall  therefore  divide  this  clafs  into  21  orders,  allotting 
a  dillind  order  for  the  ores  of  every  particular  metal. 

Metals  exifl  in  ores  in  one  or  other  of  the  four  fol¬ 
lowing  hates.  1.  In  a  metallic  date,  and  either  folita- 
ry  or  combined  with  each  other.  2.  Combined  with 
fulphur.  3.  In  the  hate  of  oxyds.  4.  Combined  with 
acids.  Each  order  therefore  may  be  divided  into  the 
four  following  genera. 

1.  Alloys.  3.  Oxyds. 

2.  Sulphurets.  4-  Salts. 

It  mud  be  obferved,  however,  that  ever)”  metal  has 
Tiot  hitherto  been  found  in  all  thefe  four  hates,  and 
that  fome  of  them  are  hardly  fufceptible  of  them  all. 
Some  of  the  orders  therefore  want  owe  or  more  genera, 
as  may  be  feen  Trom  the  following  table. 


Order  I.  Gold  ores . 

1.  Alloys. 

Order  IT.  Silver  ores . 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

4.  Salts. 

Order  III.  Platinum  ores. 
1.  Alloys. 

Order  IV.  Ores  of  mercury. 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

4.  Salts. 

Order  V.  Copper  ores. 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

4.  Salts. 

Order  VI.  Iron  ores. 

1.  Alloys. 

2.  Sulphurets, 

3.  Carburets. 

4.  Silicated  iron. 

5.  Oxyds. 

6.  Salts. 

Order  VII.  Tin  ores. 

1.  Sulphurets. 

2.  Oxyds. 

Order  VIII.  Lead  ores . 

1.  Sulphurets. 

2.  Oxyds. 

3.  Salts. 

Order  IX.  Zinc  ores. 

1.  Sulphurets. 

2.  Qxyds. 

3.  Salts. 


Order  X.  Antimotiial  eves. 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

4.  Salts. 

Order  XI.  Bifmuth  eras. 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

Order  XII.  Arfenic  ores . 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

Order  XIII.  Cohalt  ores. 

1.  Alloys. 

2.  Sulphurets. 

3.  Oxyds. 

4.  Salts. 

Order  XIV.  Niche l  ores. 

1 .  Sulphurets. 

2.  Oxyds. 

3.  Salts. 

Order  XV.  Manganefe  ores. 

1 .  Oxyds. 

2.  Salts. 

OrderXVI.  T ungsten  ores . 

1 .  Oxyds. 

2.  Salts. 

Order  XVII.  Ores  of  mo - 
lyhdenum. 

1.  Sulphurets. 

Order  XVI LI.  Ores  of  u - 
rantum . 

1.  Oxyds. 

2.  Salts. 

Order  XIX.  Ores  of  tita¬ 
nium. 


1.  Oxyds. 

Order  XX.  Ores  of  tellu¬ 
rium. 

1.  Alloys. 


Order  XXI.  Ores  of  chro- 
mum. 

I .  Oxyds. 


Order  I.  GOLD  ORES. 


i8r 


No  metal  perhaps,  if  we  except  iron,  is  more  widely  Where 
Scattered  through  the  mineral  kingdom  than  gold  *.  found. 
Hitherto  it  has  been  found  only  in  a  metallic  It  ate  ;  * 
molt  commonly  in  grains,  ramifications,  leaves,  or  rliom- 
boidal,  o&ohedral,  -or  pyramidal  cryllals.  It  is  gene¬ 
rally  mixed  with  quartz,  though  there  are  in  fiances  of 
its  having  occurred  in  calcareous  rocks.  It  is  not  un¬ 
common  alfo  to  find  it  diffeminated  through  the  ores 
of  other  metals  ;  efpecialiy  iron,  mercury,  copper,  and 
zinc.  The  grtatell  quantity  of  gold  is  found  in  the 
warmer  regions  of  the  earth.  It  abounds  in  the  fands 
of  many  African  rivers,  and  is  very  common  in  South 
America  and  India.  Europe,  however,  is  not  deflitute 
of  this  metal.  Spain  was  famous  in  ancient  times  for 
its  gold  mines,  and  feveral  of  the  rivers  in  France  con¬ 
tain  it  in  their  fands  f.  Blit  the  principal  gold  mines  t 
in  Europe  are  thofe  of  Hungary,  and  next  to  them  thofe 
of  Salzburg.  Gold  alfo  has  been  difcovered  in  Swe*  '  ,r* 
den  and  Norway,  and  more  lately  in  the  county  of  I 

x  1 .  •  t  1  •  r  t  ,  *  tthif.  r*-/ 

\\  leklow  in  Ireland  4. 


Phil.  Tran 
1796,  IM 

Genus  1.  Alloys  of  gold. 
species  x.  Native  gold.  _ 

Native  gold  is  never  completely  pure  ;  it  is  alloyed  Journ.  il, 
with  fome  i'll ver  or  copper,  and  fometiraes  with  iron.**4* 

In  the  native  gold  found  in  Ireland,  indeed,  the  quail-  jgj 
tity  of  alloy  appears  to  have  been  exceedingly  fmall.  G.  I.  Natl 
Its  colour  is  yellow.  Luftre  metallic.  Fra£turegol<i' 
hackly.  Hardnefs  5.  Sp.  gr.  from  12  to  19. 


Order  II.  SILVER  ORES. 

Silver  is  found  moll  commonly  in  quartz,  limeftone,  Where  ( 
hornflone  ;  or  combined  with  the  ores  of  other  metals,  found, 
mofl  commonly  with  copper,  antimony,  zinc,  cobalt, 
and  lead.  This  lafl  metal  indeed  is  feldom  totally  def- 
titute  of  filver. 

184 

Genus  1.  Alloys  of  filver.  G.l.Nati 

species  1.  Native  filver  *.  f^ver* 

Native  filver,  fo  called  becaufe  the  filver  is  nearly  in  *  Kirw.  i 
a  (late  of  purity,  forms  the  principal  part  of  fome  of  I.oS,”^7 
the  richell  filver  mines  in  the  world.  It  is  fometimes  ^ 
in  fmall  lumps  ;  fometimes  cryllallized  in  cubes,  hexa-^  17.$, 
hedrons,  odlohedrons,  or  dodecahedrons  ;  fometimes  in  p.  42a. 
leaves,  or  threads,  often  fo  conne&ed  with  each  other 
as  to  refemble  branches  of  trees,  and  therefore  called 
dendrites.  The  filver  in  the  famous  mines  of  Potofi  has 
this  lafl  form.  When  newly  extra&ed,  it  is  not  unlike 
fmall  branches  of  fir  f-  f  Bergma) 

The  colour  of  native  filver  is  white  ;  often  tarnifhed .PhfGecl 
Luilre  metallic.  Frafture  hackly.  Hardnefs  6.  Mai - 
leable.  Sp.  gr.  from  to  to  10.338.  XYi. p.a6 

The  filver  in  this  fpecies  is  almofl  conllantly  alloyed 
with  from  .03  to  .05  of  fome  other  metal,  frequently 
gold  or  arfenic. 

1 
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sPKCtss  2,  Alloy  of  filver  and  gold. 
Auriferous  native  ft  her. 

This  alloy  is  not  uncommon  in  filver  mines.  Its  co¬ 
lour  is  yellowifh  white.  Its  lultre  metallic.  Hardnefs 
5.  Malleable.  Sp.  gr.  above  10.6.  Dr  Fordycc  found 
a  fpecimen  from  Norway  compofed  of  , 

‘  '  filver, 
gold. 


I  nu. 

I  anf. 

|7&>  P* 

2. 
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Genus  II.  sulphurets  of  silver, 
species  I.  Common  fulphuret  of  filver 
Vitreous  filver  ore . 

This  ore  occurs  in  the  filver  mines  of  Germany  and 
phuretofHungary.  It  is  fometimes  in  maffes,  fometimes  in 
threads,  and  fometimes  cryflallized.  Its  cryftals  are 
either  cubes  or  regular  odohedrons,  whofe  angles  and 
edges  are  often  varioufly  truncated.  For  a  description 
of  the  varieties  produced  by  thefe  truncatures,  we  refer 
the  reader  to  RomS  de  Lifle ^[. 

Its  colour  is  dark  bluifh  grey,  inclining  to  black  ; 
often  tarnifhed.  Internal  luflre  metallic.  Textuie  fo¬ 
liated.  Fradure  uneven.  Hardnefs  4  to  5.  Maybe 
cut  with  a  knife  like  lead.  Flexible  and  malleable. 
Sp.  gr.  6.909*  to  7.215 f.  In  a  gentle  heat  the  fnl- 
phur  evaporates.  Melts  when  heated  to  rednefs. 

A  fpecimen  of  this  ore,  analyfed  by  Klaproth,  con¬ 
tained  85  filver, 

1 5  fulphur. 


Iver. 
Kirn  an 
«J. 


Cryflal. 

■  44U 
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species  3.  Alloy  of  filver  and  antimony  f . 

Anthnoniated filver  ore . 

This  alloy,  which  is  found  in  the  filver  mines  of  Spain 
and  Germany,  is  fometimes  in  grains  or  lumps,  and 
fometimes  cryilallized  in  fix-lided  prifms,  whofe  fide3 
are  longitudinally  channelled  J. 

Its  colour  is  white.  Its  luflre  metallic.  Hardnefs 
10.  Brittle.  Sp.  gr.  from  9.4406$  to  ic||.  Texture 
foliated.  Fra&ure  conchoidal.  Before  tfie  blow-pipe 
the  antimony  evaporates  in  a  grey  linoke,  and  leaves  a 
brownifh  flag,  which  tinges  borax  green.  If  borax  be 
nfed  at  firfl,  a  filvei  bead  may  be  obtained. 

Thi3  alloy  was  long  fuppofed  to  contain  arfenic. 
Bergman  examined  it,  and  found  only  filver  and  anti¬ 
mony  f[.  His  analyfis  has  been  confirmed  by  the  ex¬ 
periments  of  Vauquelin  and  Selb  *,  According  to 
Selb,  it  is  compofed  of  89  filver, 

1 1  antimony. 

too 

A  fpecimen,  analyfed  by  Klaproth,  contained 
84  filver, 

16  antimony. 

100 

Another  fpecimen  contained 
76  filver, 

24  antimony. 


ALOGY. 

species  2.  Antimoniated  filver  ore  ?. 

Sulphuret  of  filver  with  antimony  and  iron . 

This  ore,  which  occurs  in  Saxony  and  Hungary, 
feems  to  be  fulphuret  of  filver  contaminated  with  anti-Ar.timoni. 
mony  and  iron,  and  ought  therefore,  in  all  probability, ated  filver 
to  be  confidered  merely  as  a  variety  of  the  la  ft  fpecies.orcv. 

It  is  fometimes  in  mafles,  but  more  frequently  cryAalli-* 
zed  in  fix- Tided  prifms,  tables,  or  rhomboids;  generally 
indiftindf  and  accumulated  together. 

Its  colour  is  iron  grey  ;  often  tarnifhed.  Its  luflre 
metallic.  Fradlure  uneven.  Hardnefs  4  to  Brittle. 

Sp.  gr.  7.208  Before  the  blow-pipe  the  fulphur  l  Grflert* 
and  antimony  exhale,  leaving  a  bead,  which  may  be 
freed  from  iron  by  fulion  with  nitre  and  borax. 

A  fpecimen  of  this  ore,  analyfed  by  Klaproth,  eon- 
tained  66.5  filver, 

12.0  fulphur, 

10.0  antimony, 

5.0  iron, 
i.o  filica, 

0.5  arfenic  and  copper. 

95*°i  4  Bfitrage3 

species  3.  Sulphnret  of  filver  and  copper*. 

Cupriferous  fulphur  ated ft  her  ore .  guj 

This  ore,  which  is  found  in  the  Korbolokinfk  moun-0f  diver** 
tains  in  Siberia,  wrss  firfl  deferibed  by  Mr  Reno  vantz.  and  copper- 
It  is  in  amorphous  mafles,  varying  in  fize  from  that  of*  ^trrvan* 
the  thumb  to  that  of  the  fift.  “*  Iil* 

Its  colour  is  bluifh  grey  like  lead.  Luflre  metallic. 

Hardnefs  5  to  6.  Biittle.  Its  powder,  when  rubbed 
on  the  fkin,  gives  it  a  black  colour  and  a  leaden  glofs. 

Before  the  blow-pipe  the  fulphuret  of  filver  melts  readily  ; 
that  of  copper  with  difficulty.  This  ore  is  compofed 
of  about  42  lilver, 

2  1  copper, 

35  fulphur. 


98 
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Genus  III.  oxyds  of  silver.  G.  hi. 

species  I.  Calciform  filver  ore f.  0*yd§. 

This  ore  was  firfl  deferibed  by  Mr  Widenman.  Itjr^^®^1 
is  fometimes  in  mafles,  fometimes  difleminated  through ^  Kirwant 
other  minerals.  xia>  * 

Its  colour  is  greyifh  black.  Its  flreak  bright.  Its 
luflre  metallic.  Its  frafture  uneven.  Hardnefs  4  to  5. 

Brittle.  Sp.  gr.  coniiderable.  Effervefce3  with  acids. 

Melts  eafily  before  the  blow-pipe.  Froths  with  bo¬ 
rax. 

According  to  Selb,  it  contains  72.$  filver, 

x5-5  copper, 

12.0  carbonic  acid. 


ico.o 


species  2-  Red  filver  ore (u).  ^  *9r 

This  ore  is  very  common  in  fevcral  German  filver^  1  ver 
mines.  It  occurs  in  mafles,  difleminated  and  cryftalli- 
zed.  The  primitive  form  of  its  cryftals  is  a  dodecahe¬ 
dron’!:,  whole  Tides  are  equal  rhombs,  and  which  may  be  j  ^ 
G  g  con- 


(u)  Kirw .  II.  122. —  Scopoli  de  Minera  Argenti  Rubra. — Sage,  four,  de  Phyf.  XXXIV.  331.  and  XLI* 
370i  and  Nouv.  Jour .  delPhyf  II.  284. — Wejirum ,  Jour,  de  Phyf.  XLIII.  291. — Klaproth ,  Beitrdge > 
L  141. 
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confidered  as  a  fix- Tided  rhomboidal  piifm,  terminated 
by  three-fided  fummits  f .  Sometimes  the  prifm  is 
lengthened,  and  fometimes  its  edges,  or  thofe  of  the 
terminating  fummits,  or  both,  are  wanting.  For  a  de* 
feription  and  figure  of  thefe  varieties,  we  refer  to  De 
•f \Ibid.  and  Havy%. 

4 >  Jouri  r  Its  colour  is  commonly  red.  Streak  red.  External 
VreUe  N°"  iuftre  meta^c>  internal  common.  Tranfparency  from 
38.  p/aitf.  3  to  1  ;  fometimes  opaque  Fradlure  flat  conchoidal. 
$  Ktr-wa*.  Hardnefs  5  to  7.  Brittle.  Sp.  gr.  from  5.44$  to 
^  v\:uqu'lin,  <592  ^J.  Becomes  ele&ric  by  friction,  but  only  when 
•J«vr  de  infulatedj|.  Soluble  in  nitric  acid  without  "effervef- 
^  cence*.  Before  the  blow  pipe  melts,  blackens,  burns 


but  M:ialtk 
ores 
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pipe  it  inflantly  melt3,  and  gradually  evaporates 
may  be  reduced  by  adding  an  alkali.  . 

That  this  ore  contains  muriatic  acid,  has  been  long 
known.  Mr  Woulfe  firlt  (hewed  that  it  contained  alfo 
(ulphuric  acid  J  :  and  this  dii'covery  lias  been  confirmed  \ 
by  Klaproth,  according  to  whofe  analyfis  this  ore  is 
compofed  of  67.75  oxyd  of  filyer, 

6.00  oxyd  of  iron, 

21.00  muriatic  acid, 

.25  fulphutic  acid, 

1.75  alumina. 


svii  i  a  cence 

jj' with  a  blue  flame,  gives  out  a  white  fmoke  with  a  (light 
N°  xxx.  p.  garlic  fmell,  and  leaves  a  iilver  beadf. 

47^-  Variety  l.  Light  red. 

yfS"  Colour  intermediate  between  blood  and  cochineal  red ; 
5igXiX1’  P*  fometimes  variegated.  Streak  orange  red.  Powder 
4  Vauquelin,  black. 

ibid.  Variety  2.  Dark  red. 

Colour  commonly  between  dark  cochineal  red  and 
lead  grey ;  fometimes  nearly  black  and  without  any 
fhade  of  red.  Streak  dark  crimfon  red. 

This  ore  was  long  fuppofed  ta  contain  arfenic.  Kla- 
\  Ann  de  proth  firft  afeertained  its  real  compofition  J  ;  and  his 
Cbim.  xviii.  analyfis  has  been  confirmed  by  Vauquelin,  who  found  a 
£l*  fpecimen  compofed  of  56.6748  filver, 

16.1300  antimony, 

15.0666  fulphnr. 


96.75*1  >  t  Beitragt^ 

The  alumina  can  only  be  confidered  as  mixed  with  i- *34* 
the  ore.  S6metimes  its  quantity  amounts  to' .67  of  the 
whole  $ .  5  lbtl  p. 

137* 

Order  III.  ORES  OF  PLATINUM  (y). 
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Hitherto  no  mine  of  platinum  has  been  difeovered.  Mines. 

It  is  found  in  fmall  feales  or. grains  on  the  fands  of  the 
river  Pinto,  and  near  Carthagena  in  South  America. 


It  is  always  irr  a  metallic  (bate,  and  always  combined 
with  iron. 


Genus  I.  alloys  of  platinum, 
species  1.  Native  plp.tinum. 

Its  colour  is  whitifh  iron  grey.  Magnetic, 
from  12  to  16.  Soluble  in  nitro-murlatic 
muriatic  acids. 


Sp.  gr 

and  oxy 
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GJ  Alloy] 
Native  pi 
tinum. 


12.12 86  oxygen. 


Order  IV.  ORES  OF  MERCURY. 


100. 


Klaproth  proved,  that  the  filver  and  antimony  are  in 
the  Hate  of  oxyds  ;  and  Vauquelin,  that  the  fulphur 
is  combined  partly  with  the  oxyd  of  filver  and  partly 
with  the  oxyd  of  antimony.  Klaproth  obtained  a  little 
fulphuric  acid  ;  but  this  acid,  as  Vauquelin,  with  his 
ufual  ingenuity,  demon flrated,  was  formed  during  the 
analyfis. 


This  ore  fometimes  contains  a  minute  portion  of  ar-  in 


Mercury  is  employed  in  medicine;  it  ferves  to  fe 
parate  filver  and  gold  from  their  ores ;  the  filvering  of 
looking  glafles,  gilding,  &c.  are  performed  by  means  of 
it  ;  and  its  fulphuret  forms  a  beautiful  paint. 

Mercury  abounds  in  Europe,  particularly  in  Spain,  Mines! 
Germany,  and  Hungary  :  it  is  found  alfo  inChina(z), 
the  Philippines* ,  and  in  Peru,  and  perhaps  Chili  (a)  *  Carrml 
South  America.  The  moft  produ&ive  mines  o 


*9* 


*  rau/rveliujenkf  but  never  more  than  .02 


* 


ibid*  p.  S. 


19a 

G.  IV. 
Salts. 

Muriat  of 
filver. 


Genus  IV.  salts  of  silver, 
species  1.  Muriat  of  filver  (x). 


mercury  are  thofe  of  Idriaf ;  of  Almaden,  near  Cordo-f  Scefoli 
va  in  Spain,,  which  were  wrought  by  the  Romans  (b) 
of  the  Palatinate  $  ;  and  of  Guanca  Velica  in  Peru(c).  ^ 


*  BriJTtn. 
I  G  Alert. 


Corneous  filver  ore . 

This  ore  occurs  at  Johanngeorgenftadt  in  Saxony,  in 
South  America,  See.  it  is  often  amorphous,  fometimes 
nearly  in  powder,  and  fometimes  cryflallized  in  cubes  or 
parallelepipeds. 

Its  colours  are  various:  when  expofed  to  the  light  it 
becomes  brown.  Internal  lufire  greafy,  2;  external,  2 
to  1.  Acquires  a  glofs  when  leraped  with  a  knife. 
Tranfparency  2  to  1.  Texture  foliated.  Hardnefs  4 
to  5.  Sp.  gr.  4.745*  to  4.804  f.  Before  the  blow- 


Mercury  has  never  been  found  in  Britain,  nor  has 


xxxvu  p. 


- ,  -  #  /  915*  « 

mine  worth  working  been  difeovered  in  France  J  Jour. 


any 


It  occurs  moft  commonly  in  argillaceous.  fnitlus,.  lime- 


iiones,  and  fandftonts. 

Genus  I.  alloys  of  mercury, 
species  1.  Native  mercury. 


i<)6 

gi.aHI 

species  1.  rsauve  mercury.  Native 

Native  mercury  is  found  in  moft  mercurial  mines  :  it  r^ercuryfl 
is  in  fmall  globules,  fcattered  through  different  kinds  of 
Hones,  clays,  and  ores. 

Fluid.  Colour  white.  Sp.  gr.  about  13.6. 

species 


(x)  Kir 'll).  II.  115.  —  Laxmann .  Nov.  Comm.  Petropol.  XIX.  482. — Monnet .  Mem*  Sgav*  Eirang.  IX.  717. 

(y)  See  Brownrigg ,  Phil.  Tranf  XLVI.  584. — Lewis ,  ibid *  XLVIII.  638.  and  L.  148. — Margraf*  Mem* 

Berlin ,  1757,  p.  314 Macquer ,  Mem .  Par.  1758,  p.  119. —  Bujjbn ,  Jour *  dePhyf  III.  324. — Morveau ,  ibid. 

VI.  Ipj. — Bergman ,  Opufc.  II.  166. —  Tillet ,  Mem.  Par.  1779,  P*  373*  and  38^,  and  54 $.  —  Crell,  Crell's  An¬ 
nals,  1784,  1  Band.  328. —  Willis,  Manchejler  Memoir sr  III.  467. — Muffin  Pufchhin ,  Ann,  de  Cbim .  XXIV. 
20 5. —  Morveau,  ibid.  XXV.  3. 

(2)  See  Entrecolle' s  Lettres  Edijic antes . 

(a)  See  Molina's  Natural  Hijlory  of  Chili . 

(b)  See  Bowie's  Natural  Hijlory  of  Spain ,  and  Jour .  de  Min*  N°  xxxi.  p«  55S-* 

(c)  See  Ulloa's  Memoirs  concerning  America ♦ 


f  -der  IV , 

I J  res  of 
treaty. 


MINER 

species  2.  Amalgam  of  lilver 

Native  amalgam. 

This  mineral  has  been  found  in  the  hirer  mine  of 
Sahlbergf,  in  the  province  oi  Dulecarlia,  in  Sweden  ; 
in  the  mines  of  Deux  PontsJ,  in  the  Palatinate;  and 
in  other  places.  It  is  in  thin  plates,  or  grains,  or  cry. 
ftallized  in  cubes,  paralielopipeds,  or  pyramids. 

Its  colour  is  filvery  white  or  grey.  L, nitre  metal¬ 
lic.  Creaks  when  cut.  Sp.  gr.  above  10.  Tinges 
|//’x  An-  gold  white.  Before  the  blow-pipe  the  mercury  evapo- 
A790-  rates  and  leaves  the  iilver. 

A  fpecimen  of  this  amalgam,  analyfed  by  Klaproth, 
contained  64  mercury, 

36  fdver. 
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Ijialeam 

(liver. 

*  iirrxin, 

ik- 

■j  'onjlcdt' 
I eyer. 


1  itragSy 

■  >3* 


Sometimes 


roo£ 
it  contains 


a  mixture  of  alumina,  and 
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'  II.  Sul- 
jjirets. 

I  ramon 
jhucet. 

Kirivan, 

"128. 


'  hme  ds 
A,  iii. 


Jsvy, 
it.  de 
in.  N° 
d  p. 

Vrii/on- 

I  Wvfchen. 

I  I 

I 

"idler  t. 

*99 
h  III. 
rpk 
■patic 
irturhl 


Kir  IV  an, 
224. 
hiff&n . 
(irwan. 


<r.  de 
>/.  xxiv. 

copcli^ 
de 
in.  N° 
vi.  p, 

» 

irwan, 

ll6. 


fometimes  the  proportion  of  mercury  is  fo  great  that 
the  amalgam  is  nearly  as  foft  as  paite. 

Genus  LI.  sulphurets  of  mercury, 
species  1.  Common  fulphuret*. 

Native  cinnabar. 

This  ore,  which  is  found  in  almoft  all  mercurial 
mines,  is  fometimes  in  veins,  fometimes  diffeminated, 
fometimes  in  grains,  and  fometimes  crydallized.  The 
form  of  its  cryftais  is  a  tetrahedron  or  three-fided  py¬ 
ramid,  moll  commonly  wanting  thefummit;  fometimes 
two  of  thefe  pyramids  are  joined  bafe  to  bafe  ;  and 
fometimes  there  is  a  three-fided  prifm  interpofed  be- 
tween  them  f. 

Its  colour  is  red.  Its  {freak  red  and  metallic.  Ludre 
when  cryilallizcd  2  to  3  ;  when  amorphous,  often  o. 
Tranfparency,  when  cryflallfzed,  from  1  to.  3;  when 
amorphous,  often  0.  Texture  generally  foliated.  Hard¬ 
nefs  from  3  to  8.  Sp.  gr.  from  5.419  to  10  1285. 

Before  the  blow- pipe  evaporates  with  a  blue  flame 
and  fulphureous  fmell.  Infoluble  in  nitric  acid  J. 

Variety  1.  Dark  red. 

Colour  cochineal  red.  Hardncfs  6  to  7.  Sp.  gr. 
when  pure,  10.12851$;  fometimes  only  7.2,  or  even 

6.188* 


11  * 


Variety  2.  Bright  red. 
Colour  commonly  fcarlet.  Sp.  gr. 


6.9022  f  to 


Genus  TIT.  oxyds  of  mercury, 
specie's  1.  Hepatic  mercurial  ore*. 

This  -ore,  which  is  the  moll  common  in  the  mines  of 
Idria,  is  always  amorphous,  and  is  often  mixed  with  na¬ 
tive  mercury  and  cinnabar. 

Its  colour  is  lomewhat  red.  Its  -ilrcak  dark  red  and 
brighter.  Luftre  commonly  metallic.  Hardnefs  from 
6  to  8.  Sp  gr.  from  9.2301  f  to  7.186;}'.  When 
heated  the  mercury  evaporates. 

Though  this  ore  has  never  been  accurately  analyfed, 
chemiils  have  concladed  that  the  mercury  which  it 
contains  is  in  the  date  of  a  red  oxyd,  becaufe  it  is  info- 
luble  in  nitric  and  foluble  in  muriatic  acid  «J.  'When, 
pure  it,  it  contains  abouf  .77  of  .mercury  J.  It  contains 
alfo  Lome  fulphur  and  iron.  .  .  > 

Werner  has  divided  .this  fpecies  into  two  varieties, 
the  ccmpad  and  the Jldlyf  The  lecond  is  often  nothing 
more  than  bituminous  fhale  impregnated  with  oxyd  of 
mercury  f. 
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Genus  IV.  mercurial  salts.  Metallic 

species  1.  Muriat  of  mercury*.  v _ °res*  , 

Corneous  mercury .  f 

This  ore,  which  occurs  in  the  Palatinate,  is  fome-  Mercurial 
times  in  Icaies,  fometimes  in  grains,  and  fometimes  cry-^alts 
ftallizcd.  Its  crydals  are  either  fmall  four  or  fix  lided M-jriat  °C 
prifms  whole  {ides  are  rhontbsf,  or  cubes,  or  four- fid ed 
pyramids  wanting  their  angles.  They  are  always  veryii.  226. 
lm all  and  generally  confided.  f  da 

Its  colours  are  various  ;  but  it  is  mod  frequently 
white.  Its  luftre,  when  white,  is  pearly.  Sometimes"  l* 
opaque,  and  fometimes  femitranfparent.  Evaporates 
before  the  blow  pipe. 

Mr  Woulfe  difeovered,  that  this  ore  generally  con¬ 
tains  fomefulphuric  acid];.  Specimens  have  been  found  t 
in  which  the  quantity  of  fulphuric  acid  exceeds  that  o^'ran/.hvu 

the  muriatic  6.  .  . 

J  &  W/w. 

Order  V.  COPPER  ORES. 

Many  of  the  mod  ufeful  uteri  life  are  formed  of  cap- 
per  :  it  enters  largely  into  the  competition  cf  brafo, 
bronze,  and  bell  metal •;  not  to  mention  the  dyes  and 
paints  of  which  it  is  the  bah 3.  *  r 

Copper  mines  abound  in  mod  countries.  Tliev*  are  Mines, 
wrought  in  China,  Japan,  Sumatra  ;  the  north  of  Afri¬ 
ca ;  in  Chili  and  Mexico  ;  and  in  mod  parts  of  Europe; 
efpecially  Britain,  Germany,  Ruflia,  Hungary. 

Copper  is  found  mod  commonly  in  rocks  of  horn- 
blende,  {Indus,  andcpiaitz. 

Genus  I.  ax loys  or  copper.  <J31 

specks  1.  Native  copper  *.  elf. 

Native  copper  occurs  now  and  then  in  the  greaterper 
number  of  copper  mines :  Sometimes  it  is  in  mafits,  Kir-wan, 
fometimes  in  plates  and  threads,  which  affume  a  variety  ‘V  l)7'T 
of  forms;  and  fometimes,  as  in  Siberia,  it  is  crydallized 
in  cubes,  or  other  forms  nearly  refcmbling  cubes  f.  Jour?d< 
Colour  commonly  *.  hat  of  copper,  but  iometimes  dark  M,n-  * 
brown.  Ludre  metallic.  Streak  brighter.  Fra&ure  *xxi‘ 5°9* 
hackly.  Flexible  and  malleable.  Hardnefs 
Sp.  gr.  from  7 .6  J  to  8.5844  c]. 


to  7. 


species  2.  WInte  copper  ore*  §. 
Alloy  of  rapper,  iron,  and  arfcnie. 


I  Kirovan*  t 
dlljn.  11. 

1  ?8. 

Hauy , 


This  ore,  which  is  (aid  to  L>e  uncomrnqn,  occurs  in  did.  p.  509, 
mattes.  Colour  white.  Ludre  metallic.  I;  radii  re  tin-  r°*  1 

even.  IlanJnefs  8  to  o.  Urittle.  op.  ot.  conlider- White  cop* 
able.  ‘  &  WX\r 

Before  the  blow- pipe  gives  out  a  white  arfenical'i.  1 52. 
fmoke,  and  melts  into  a  grevifh  black  flao-*.  .  * Widenman • 

Genus  II.  sulpuurets  of  cop.per.  g 

.  spec  1  £ s  1.  Common  lulpliuret  of  copper  f.  phurets. 

Vitreous  copper  or  i.  \  ,  cojujfcu 

This  ore,  which  is  found  in  Cornwal,  Hungary,  andpVn?mon 
Siberia,  occurs  in  mafles,  plates,  threads,  and  ciyftalJi-[op  “r^Ct  ° 
zed  in  iix-fided  prifms,  or  four  lided  pyramids,  joined f  Kirxvan, 
bale  to  bafe.  ii.  i44. 

Colour  bluifh  grey.  Streak  brighter  grey,  Ludre  *  ^.irJvan' 
metallic.  Hardnefs  4  to  7  .Sp.  gr.  5.4 j 2 1  to  5. 
fometimes  fo  low  as  4.  j  29  *.  Detonates  with  nitre. 

Before  the  blow  pipe  it  melts  caiily  ;  and  while  in  fu- 
fion  exhibits  a  green  pearl,  which,  on  cooling,  13  cove¬ 
red  writh  a  brown  cruft.  "Binges  borax  green. 

he  firfl  he 

I  O.g.  a  j  calls 


G  tiler  t. 

Kir’u.in • 


green. 

Weiner  makes  two  varieties  of  this  ore  ; 
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Copper 

pyrites 

Kiriuan'y 

ii.  140. 


calls  company  from  its  f rad  are  ;  and  the  fecond,  for  the 
fame  reafon,  he  calls  foliated .  This  laft  is  fomewhat 
darker  coloured  than  the  firft,  but  in  other  refprfts  they 
agree. 


ClafslV  1 


f  BtiJJcn. 
4  Kirivun 

II 

Min .  ii. 

*41. 


ao  6 

Purple  cop¬ 
per  ore. 

Kirivan, 
ii.  142. 


species  2.  Copper  pyrites*. 

Yellow  copper  ore. 

This  ore,  which  is  probably  nothing  elfe  than  fill- 
plmret  of  iron  combined  with  copper,  and  which,  there* 
fore,  would  be  more  properly  placed  among  iron  ores, 
is  found  frequently  in  copper  mines,  and  mixed  with 
common  pyrites  or  fulphuret  of  iron.  It  is  fometimes 
amorphous,  and  fometimes  cryftallized.  Its  cryftals  are 
cither  three  or  four  fided  pyramids  applied  bafe  to  bafe* 
or  fix-fided  plates. 

Its  colour  is  yellow;  often  tarnifhed.  Its  internal 
luftre  metallic.  Hardnefs  6  to  7;  fometimes  9.  Brittle. 
Sp.  gr.  4.3  1  4  f  to  4.08  f.  Deflagrates  ;  but  does  not 
detonate  with  nitre  ||. . 

Before  the  blow- pipe  decrepitates,  gives  a  g.reenifh 
fulphurepus  fmoke,  and  melts  into  a  black  mafs,  which 
tinges  borax  green.  Does  not  efrervefee  with  nitric  acid. 


-f-  Ibid.  ii. 

*43- 


4  Bettragey 

ii.  2S6. 


TOO  X 
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Orey  cop¬ 
per  ore. 

^  Kirivan , 
li.  146. 


}}  Rome  lie 
JLijle,  iii. 

315* 


*Hauy, 
Jour,  de 
Min.  N° 
xxxi.513. 


species  4.  Grey  copper  ore  §. 

This  ore  is  found  in  Comwal,  Saxony,  Hungary, 
fee.  It  is  often  amorphous,  but  often  alfo  cryftallized. 
The  primitive  form  of  its  cryftals  is  the  regular  tetra¬ 
hedron  ;  but,  in  general,  either  the  angles  or  the  edges, 
or  both,  are  truncated  or  bevelled  |[. 

Colour  iteel  grey  ;  often  tarnifhed,  and  then  dark 
grey.  Streak  dark  grey  ;  fometimes  reddifh  brown. 
Powder  blackifh  ;  fometimes  with  a  tint  of.  red.  Luftre 
metallic  Hardnefs  7  or  8.  Very  brittle.  Sp.  gr. 
4.8648  * .  Deflagrates  with  nitre.  Before  the  blow¬ 
pipe  crackles,  but  at  laft  melt3,  efpecially  if  afiifted  by 
borax.  The  bead  gives  a  white  fmoke,  without  any 
particular  fmcll  ;  tinges  borax  yellow  or  brownifn  red, 
but  does  not  unite  with  it. 

A  fpecimen  of  this  ore  from  Cremnitz,  analyfed  by 
Klaproth,  contained  3  1  copper, 

14  filver, 

34  antimony, 

3  iron, 

1 1  fulphur. 
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Napion,  in  an  ore  from  the  valley  of  Lanzo,  found  Metallic 

'  |  I  Ores. 


species  3.  Purple  copper  ore*. 

This  ore  is  found  in  mafles,  or  plates,  or  diflemina- 
ted ;  fometimes,  alfo,  it  is  cryftallized  in  o&ohedrons. 
Colour  various,  but  mofl  commonly  purple  ;  internally 
reddifh.  Streak  reddifh  and  bright.  Luftre  metallic. 
Hardnefs  6  to  7.  Brittle.  Sp.  gr.  4. 956  to  4.983  f. 

Effervefces  with  nitric  acid,  and  tinges  it  green.  De¬ 
flagrates  with  nitre.  Before  the  blow- pipe  melts  readi¬ 
ly,  without  fmoke,  vapour,  or  fmcll  ;  but  is  not  redu¬ 
ced.  Tinges  borax  a  bright  green. 

A  fpecimen  of  this  ore,  analyfed  by  Klaproth,  con¬ 
tained  58  copper, 

18  iron, 

19  fulphur, 

5  oxygen. 


copper,  filver,  and  antimony,  nearly  in  the  fame  pro¬ 
portions,  but  more  iron,  and  fome  arfenic  f .  Savorefi, 
as  Baron  Born  informs  us,  btfides  the  ingredients  of  'rin 
Klaproth’s  aualyfis,  found  fome  gold  and  mercury  in  * 
giey  copper  ore  J  :  and  Klaproth  himfelf  found  lead  in  j  Catal.il  l 
moll  of  the  other  fpeeimens  which  he  examined.  4^.  j] 


Genus  IIL  oxyds  of  copper.  aoS 

species  1.  Red  oxyd  of  copper*^.  G 

Florid  red  copper  ore — Red  copper  glafs.  ^  ^  I 

This  ore  is  found  in  Cornwal,  and  many  other  coun*  of  copper.  * 
tries*  It  occurs  in  mafles,  diffeminated,  in  feales,  and  §  Kirwan$ 
cryftallized.  The  figure  ofits  cryftals  is  mofb  common-11-  Li¬ 
ly  the  regular  o&ohedron  *.  *  Hauy, 

Colour  commonly  cochineal  red.  Streak  brick  red.  Jour.  de 
Luftre  lemimetallic.  Transparency,  when  amorphous,  Min. N* 
generally  o  ;  when  cryftallized,  3  or  4.  Hardnefs  from xxxiLi 7,  \ 
4  to  7.  Soluble  with  effervefcence  in  nitric  acid.  Be¬ 


fore  the  blow-pipe  melts  eafily,  and  is  reduced. 

This  ore  was  fuppofed  to  be  compofed  of  carbonic 
acid  and  red  oxyd  of  copper  ;  but  a  fpecimen,  exami¬ 
ned  by  Vauqutlin,  which  confiftedof  pure  cryftals,  con¬ 
tained  no  acidf.  It  mutt  therefore  be  conliclered  aeanf  Ibid. 
oxyd  of  copper. 

Werner  has  made  three  varieties  of  this  ore,  which 
from  their  texture,  he  has  denominated  c omp aft , foliated 
and  flrous .  The  firft  i3  feldom  or  never  found  cryital 
lized,  and  is  opaque;  the  fecond  occurs  amorphous 
cryftallized,  and  in  feales  ;  the  third  is  carmine,  ruby 
or  fcarlet  red  ;  and  occurs  always  in  fhort  capillary  cry 
ftals,  or  delicate  flakes. 

This  ore  fometimes  contains  a  mixture  of  red  oxyd 
of  iron  ;  it  is  then  called  brick  red '4  copper  ore ,  copper 
malm ,  or  copper  ochre . 

This  ore  is  fometimes  mixed  with  bitumen.  Its  co¬ 
lour  is  then  brownifh  black,  and  it  is  called  pitch  ore . 

species  3.  Green  oxyd  of  copper  §.  GreenoJ 

Green  fand  of  Peru.  of  c  pper. 

This  ore,  which  was  brought  from  Peru  by  Dombey,  5  Kinvm , 
is  a  grafs  green  powder,  mixed  with  grains  of  quartz. lu  *49- 
When  thrown  on  burning  coals,  it  communicates  a 
green  colour  to  the  flame.  It  is  foluble  both  in  nitric 
and  muriatic  acida  without  effervefcence.  The  folution 
is  green.  It  was  fuppofed  to  contain  mniiatic  acid  *  ;  *  T>ertbciuk 
but  Vauquelin  has  difeovered,  that  the  appearance  of  Mem. 
this  acid  was  owing  to  the  prefence  of  fome  common  1786*  4^* 

fait,  which  is  accidentally  mixed  with  the  fand  J.  j  jour  dt 

n  ttt  Min.  N° 

CjENUS  IV.  SALTS  OF  COPPER.  XXXI.JI9. 

species  1.  Blue  carbonat  of  copper  (d). 

Mountain  blue~A%ur  de  euivre—Blue  calx  of  copper — g. IV,  Salts 
Kupfer  laz>ur.  Blue  carbo- 

This  ore,  which  occurs  in  the  copper  mines  of  Sibe-nat  of  cop« 
ria,  Sweden,  Germany,  Hungary,  Cornwal,  See.  is  ei-Per 
ther  amorphous  or  cryftallized.  The  cryftals  are  fmall, 
and  difficult  to  examine.  According  to  Rome  de  Lifle, 
their  primitive  form  is  an  o&ohedron,  the  fides  of  which 
are  ifofceles  triangles,  and  two  of  them  more  inclined 
than  the  others  $.  Be  that  as  it  may,  the  cryftals  ofj  Cryjlal.\i\\ 
blue  carbonat  of  copper  are  often  rhomboidal  prifms,  ^43 
either  regular,  or  terminated  by  dihedral  fummits  *.  #  p, 


Its  colour  is  azure  or  fmalt  blue.  Streak  blue,  Hard¬ 


nefs 


345- 


(d)  Kirw .  II.  129. — MorveaUy  Mem.  Dijoriy  1782.  x  Semeflre ,  p.  IOO. 
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I| >pper  nefs  4  to  6.  Brittle.  Sp.  gr.  3.608 It  effervefccs 
res.  With  nitric  acid,  and  gives  it  a  blue  colour.  Before  the 
'  blow-pipe  it  blackens,  but  does  not  melt.  Tinges  bo- 
*  '  ‘  rax  green  with  eftervefcences. 

The  cryflaJs,  according  to  Pelletier,  are.  compofed  of 
66  to  70  copper, 
iS  —  20  carbonic  acid, 

8  —  10. oxygen, 

2  —  2  water.  s 

Fontana  flrfl  difcovercd  that  this  ore  contained  car¬ 
bonic  acid  gas. 

Variety  1.  Earthy  blue  carbor.at. 

Mountain  line . 

This  variety  generally  contains  a  mixture  oflime.  It 
is  never  cryflallized ;  and  fometimes  is  almofl  in  the  flate 
of  powder.  Luflre  o.  Texture  earthy. 

Variety  2.  Striated  blue  carbonat  of  copper. 
Luflre  glaffy.  Tranfparency,  when  cryflallized,  2  ; 
when  amorphous,  1.  Texture  fil  iated  ^  fometimes  ap¬ 
proaching  to  the  foliated. 

ir.  species  2.  Green  carbonat  of  copper  (e). 
Oxygenated  carbonat  of  copper — Malachite . 

This  ore  is  generally  amorphous,  but  fometimes  it  is 
cryflallized  in  four-f:ded  prifms,  terminated  by  four- 
fided  pyramids. 

Colour  green.  Luflre  filky.  Hardnefs  y  to  7. 

•  Brittle.  Sp.gr.  3.57 1*  to  3.653  J.  Effervefces 
*•  with  nitric  acid,  and  gives  a  blue  colour  to  ammonia. 
Before  the  blow  pipe  it  decrepitates  and  blackens,  but 
does  not  melt.  Tinges  borax  yellowifh  green.  It  is 
compofed  of  carbonic  acid  and  green  oxyd  of  iron. 
Variety  1.  Fibrous  malachite. 

Texture  fibrous.  Opaque  when  amorphous;  when 
cryflallized  its  tranfpatency  is  2.  Colour  generally 
grafs  green. 

Variety  2.  Compad  malachite. 

Texture  compad.  Opaque.  Colour  varies  from  the 
dark  emerald  green  to  blackifh  green. 

A  fpecimen  of  malachite  from  Siberia,  analyfed  by 
Klaproth,  contained  58.0  copper, 

18.0  carbonic  acid, 

12  5  oxygen, 

1 1 .5  water. 


MINERALOGY. 

fometimes  olive  green.  Luflre  glaTy.  Tranfparency 
from  4  to  Fradure  conchoidal.  Hardnefs  4  to  7. 
Before  the  blow-pipe  deflagrates  with  an  arfenical  fmoke, 
and  melts  into  a  grey  coloured  bead.  This  bead,  fufed 
with  borax,  leaves  a  button  of  pure  copper 
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This  fpecies  is  fometimes  mixed 
and  gypfum,  in  various  proportions  ; 
by  the  name  of 

Common  mountain  green . 

Its  colour  is  verdigris  green.  Luflre  o.  Tranfpa¬ 
rency  o  to  1.  Hardnefs  3  to  4.  Brittle.  Texture 
earthy.  EfFervefce9  feebly  with  acids.  Before  the  blow¬ 
pipe  it  exhibits  the  fame  phenomena  with  malachite. 

stecies  3.  Sulphat  of  copper. 

Fora  defeription  of  this  fait,  fee  Chemistry,  n° 
648.  in  this  Supplement . 

species  4.  Arfeniat  of  copper  J. 

Olive  copper  ore . 

This  ore  is  found  at  Carrarach  in  Cornwal. 


It  is  ge¬ 
nerally  cryflallized  in  fix-fided  comprefled  prifms.  Its 
colour  is  olive  green.  Streak  fometimes  ftraw  coloured, 


^  „  I _ _  ^  Klaproth ** 

Klaproth  dileovered  that  it  wa3  compofed  of  oxyd  oy0Verva- 
copper  and  arfenic  acid.  .  .  Combat, 

Sometimes  this  ore  is  combined  with  iron.  It  thenp.  29. 
cry  Hall  izes  in  cubes.  Tliefe  cubes  are  of  a  dark  green 
colour;  before  the  blow-pipe  they  frothe,  give  out  an 
arfenical  fmoke,  and  do,  not  fo  quickly  form  a  grey  bead 
as  the  aifeuiat  of  copper  *.  *  UU.  p*. 

Order  VI.  IRON  ORES. 

To  deferibe  the  uies  of  iron,  would  be  to  write  the 
In ftory  of  every  art  and  manufadure,  fince  there  is  not 
one  which  is  not  more  or  lefs  dependent  upon  this  ufe- 
ful  metal.  Nor  is  its  abundance  inferior  to  its  utility.  2J 
It  exifls  almofl  every  where,  and  feems,  as  it  were,  the  Mines? 
bond  which  conneds  the  mineral  kingdom  together. 

Genus  I.  alloys  of  iron  n 

species  1.  Native  iron  (f).  Native  * 

Native  iron  has  been  found  in  Siberia  and  in  Peru  iron, 
in  immenfe  mafles,  which  feemed  as  if  they  had  been 
fufed.  Thefe  mafles  evidently  did  not  originate  in  the 
place  where  they  were  found.  See  Fire- Balls,  Suppl. 

Colour  blu ifh  white  Fradure  hackly.  Luflre  me¬ 
tallic.  Malleable.  Magnetic.  Hardnefs  8  to  9. 
gr.  7.8.  Proufl  has  discovered,  that  the  native 
found  in  Peru  is  alloyed  with  nickel  «[. 

Genus  II.  sulpeiurets  of  iron, 
species  1.  Common  fulphuret  of  iron*. 

Pyrites. 

This  mineral  occurs  very  frequently  both  in  ores  and  ^hurcts. 
mixed  with  other  bodies,  for  inflance  in  flates.  it  is  Common 
often  amorphous,  and  often  alfo  cryflallized.  The  prj.  fulphurct  pf 
mitive  form  of  its  cryflals  is  either  a  regular  cube  or  an'"" 

nAnllfrlrnn  y.f  C. - 1  ^  1  C  * 
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odohedron.  The  varieties  of  its  fornf  hitherto  deferi-ji.^™^ 
bed  amount  to  30;  for  a  defeription  of  which  we  refer  Hr*  hi',  fj* 
the  reader  to  Rorn ?  de  JLifle *{*.  ritotogia. 

Its  colour  is  yellow.  Its-  luflre  metallic.  Hardnefs tl C 
S  to  10.  Brittle.  Sp.  gr.  3.44  to  4.6.  Soluble  in"1*  a° 
nitric  acid  with  effervefetnee.  Scarce  foluble  in  ful- 
pliuric  acid.  Before  the  blow-pipe  burns  with  a  blue 
flame  and  a  fulphnreous  fir* ell,  and  leaves  a  browjiifh 
bead,,  which  tinges  borax  of  a  fmutty  green. 

Variety  1.  Common  pyrites. 

Fradure  uneven.  Hardnefs  10.  Decrepitates  when 
heated.  Emits  a  fulpluireons  fmell  when  rubbed.  Not 
magnetic.  It  occurs  often  in  coal  mines  and  in  flates. 

Variety  2.  Striated  pyiites. 

Texture  ftriated.  PIardnef3  10.  Not  magnetic. 

Variety  3.  Capillary. 

Colour  often  fteel  grey.  Found  in  needle-form  cry- 
flals.  Uncommon.  Not  magnetic. 

Variety  4.  Magnetic  pyrites. 

Found  in  mafles.  Textuie  compact.  Hardnefs  8, 

9.  Slightly  magnetic.  Seems  to  contain  lefs,  fulpliur 
than  the  other  varieties.  > 

In  pyrites  the  proportion  of  the  fulpliur  to  the  iron- 
is  variable,  and  thia  explains  the  variety  of  itscryflalline 
forms. 


_ _  Genus 

(e)  Kirvj .  II.  131. — Fontana ,  Jour,  de  Phyf  XI.  509. — Klaproth ,  Beitrage,  II.  287. 

(f)  Pallas,  Phil.  Tranf.  LXVI.  523. — Rubin  de  Celts ,  ibid*  LXXVIIL  37 — See  alfo  Schreiber,  Jour,  de 
*hf  XLI.  3. ;  and  Stelin,  Phil.  Tranf,  LXIV.  461. 
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Genus  ITT.  carburet  or  iron, 
species  i.  Plumbago*. 

Graphite  of  Werner. 

This  mineral  is  found  in  England,  Germany,  France, 
Spain,  America,  &c.  It  occurs  in  kidney  form  lumps 
of  various  fixes.  Its  colour  13  dark  iron  grey  orbrown- 
iih  black  ;  when  cut,  blaifh  grey.  Luftre  metallic, 
from  4  to  4.  Opaque.  Stru&ure  fiaty.  Texture  fine 
grained.  Hardnefs  4  to  5.  Brittle.  Sp  gr.  from 
1.987  to  2.089;  after  being  foaked  in  water  2.15; 
after  being  heated  2.3,  and  when  heated  after  that 
2.41  f.  Feels  fomewhat  greafy.  Stains  the  fingers,  and 
marks  ftrongly.  The  ufe  of  this  mineral  when  manu¬ 
factured  into  pencils  is  known  to  every  perfon. 

Its  compofition  wa3  difeovered  by  Scheele.  When 
pure  it  contains  90  carbon, 

10  iron. 


ICO 

But  it  is  often  exceedingly  impure:  A  fpecimcn,  for 
inflance,  from  the  mine  of  Fluffier,  in  France,  analyfed 
by  Vauquelin,  contained  23  carbon, 

2  iron, 

38  filica, 

37  alumina. 
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this  fpecies  belongs  the  magnet.  Before  the  blow- pipe 
it  becomes  browner,  but  does  not  melt.  Tinges  borax 
dark  green. 

When  pure  it  confifts  entirely  of  ojcyd  of  iron  ;  and 
this  oxyd  appears  to  contain  from  .15  to  .24  oxygen, 
and  from  .76  to  .85  iron  f.  Undoubtedly  it  confifts )  AW 
of  a  mixture  of  iron  in  two  different  ffates  of  oxyda*  Min-  k 
tion.  It  is  often  alfo  mixed  and  contaminated  with l<5<F 
foreign  ingredients. 

There  are  two  varieties  of  this  ore.  The  firth  is 
what  we  have  juft  ddcribed  ;  the  fecond  is  in  the  form 
of  land,  and  has  therefore  been  called 

Magnetic  fand  *.  *  Kir™ 


This  fubftance  is  found  in  Italy,  Virginia,  St 
the  Fail  Indies,  and  in  the  fand  of  the  river 
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GfNUS  IV.  IRON  COMBINED  WITH*  SILICA. 

species  1.  Emery  *. 

This  mineral  is  commohly  diffeminated  through  other 
foffils,  but  fometimes  in  the  Ealt  Indies  it  occurs  in 
large  raaffes.  - 

Its  colour  is  bluifli  grey,  greyifli  brown,  or  bluifh 
black,  often  covered  with  a  yellowifh  '  rind  ;  internally 
it  difeovers' red  or  purple  fpots.  Luftre  1  or  o  ;  in 
fome.  parts  2,  and  metallic.  Opaque.  Hardnefs  14. 
Brittle.  Sp.  gr.  3.9 2 f.  Before  the  blowpipe  it 
blackens  and  gives  a  fmntty  yellow  tirge  to  borax. 

According  to  Wieglcb  it  containe 
.95.6  filica, 

4  3  iron. 
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Genus  V.  oxyds  of 
This  genus  is  very  extenfive  ;  for 
frequently  found  in  the  Hate  of  an  oxyd 
other. 

species  1.  Black  oxyd  of  iron;[. 

Common  magnetic  iron  Jl one — Blachijh  octahedral  iron  oix. 

This  fpecies  of  ore  is  very  common  in  Sweden ;  it  is 
found  alio  in  Switzerland,  Norway,  Ruffin,  See.  It 
occurs  in  mafles,- plates,  grains,  and  cryftalhV.ed.  The 
■primitive 'form  of  its  cryftals  13  a  regular  odtohedron  f. 
Sometimes  two  oppolite  Tides  of  the  pyramids*  are  tra¬ 
peziums,  which  renders  the  apex  of  the  pyramids  cunei¬ 
form.  Sometimes  lliecrylluls  pals  into  rliotubouial  pa- 
ralklopipeds,  and  into  dodecahedrons  with  lhoniboidal 
faces  §. 

Its  furface  is  brbwiii'fti  black  *,  internally  bluifli  grey. 
Min\ VC  *  Powder  black*.  Streak  blackilh  grey,  brighter.  Luftre 
159.  *  metallic.  Hardnefs  9  to  10.  Brittle.  Sp.gr. -'from 

4.094  to  4.688  f.  Attracted  by  the  magnet,  and  ge¬ 
nerally  pc fl tiled  of  more  or  kfs  magneuc  virtue^  'Bo 

.1;  , 
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at  Aberdeen  in  Scotland.  It  is  black,  very  hard,  ma g-«Tp;* 
jietic.  Sp.  gr.  about  4.6.  Not  altered  by  the  blow-  ■ 
pipe  per  fe  ;  melts  into  a  black  glafs  with  potafs,  and 
into  a  green  glafs  with  microcofmic  fait,  both  opaquef .  f  FoureX 

It  probably  contains  fome  filica,  as  Kirwan  has  fup-^-  I 
rri  +  ‘  Cbim.  iif 

P°fedi‘  ia7.  * 

species  2.  Specular  iron  ore  «[.  \^in' 

I'cr  oligi/le. 

This  ore  is  found  abundantly  in  the  ifie  of  Elba  nearSpecu]ap 
Yufcany.  It  is  either  in  maffes  or  cryftallized.  The  iron  orej 
primitive  form  of  its  cryflals,  and  of  it3  integrant  mole-1 
culcs,  is  the  cube  *.  The  varieties  hitherto  obferved  a-^;  J 
mount  to  7.  Thefc  are  the  rhomboidal  parallelopiped;^  ^ 
-the  cube,  with  three  triangular  faces  inftcad  of  two  of52, 
its  angles  diagonally  oppolite;  two  fix  Tided  pyramids,  * 
applied  bafe  to  bafe,  wanting  the  furcmitsj,  and  fome- 7™'*^ 
times  the  angles  at  the  bales,  and  fometimes  the  alter- xxxil*(  J 
nate  edges  of  the  pyramid  ;  a  polyhedron  of  24.  Tides, 4  Fig.;] 
refembhng  a  cube  with  three  triangular  faces  for  two 
angles  diagonally  oppofite,  and  two  triangles  for  the 
reit  of  its  angles.  For  a  defcripiion  and  figure  of  thefe 
varieties,  we  refer  to  Koine  de  LiJJe\  and  Hauy\.  ^  1  fyrj 

Colour  Heel  grey;  often  taruifhed,  and  beautifully1^ 
iridefcent,  relleding  yellow,  blue,  led.  Streak  red.' 
Powder  dark  red.  Luftre  metallic.  Hardnefs  9  to 
10.  Not  brittle.  Bp-  gr.  5.01  i6f  to  5.218  J.  Slightly  \ H«j| 
magnetic.  Little  altered  by  the  blow-pipe.  Tinges 
borax  an  obfeure  yellow 

This  oie,  according  to  Mr  Mufhet,  is  compofed  of 
66.1  iron, 


21.2 

10.7 

2.0 


oxygen, 

water  and  carbonic  acid, 
lime. 
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The  quantity  of  oxygen  here  dated  is  probably  too^ 
final! ,  owing  to  the  unavoidable  inaccuracy  which  re- 
fults  from  the  dry  way  of  aiialyiis  which  Mr  Mufliet 
followed. 

Micaceous  iron  ore 

Is  generally  confident  as  a  variety  of  this  fpecies. 
Kirwan,  however,  fuppofes  it  to  contain  carbon,  and 
to  be  a  diliind  fpecies. 

■It  is  found,  in  Saxony,  and  in  the  ifle  of  Elba,  See. 
generally  in  amorphous  maftls,  compofed  of  thin  fix- 
lided  laminx.  Colour  iron  grey.  Streak  bluifh  grey. 
Luftre  metallic.  Opaque.  Feel  greafy.  Hardnefs  5 
to  y.  Brittle,,  Sp.  gr.  from  4.5  to  5.07.  Slightly 

magnetic. 
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magnetic.  ,  Infufible  by  the  blow-pipe, 
greenifh  brown. 

species  3.  Laminated  fpecular  iron  ore. 

Far  py  roc  etc  of  Hauy. 

This  ore,  which  is  found  at  Montd’or  in  Auvergn, 
was  ufually  arranged  under  the  lafl  fpecies  ;  but  has 
been  feparated  from  it,  we  think  properly,  by  Mr  Hauy, 
becaufe  the  form  of  its  cryflals  is  incompatible  with  the 
fuppolition  that  their  primitive  nucleus  is  a  cube,  as  we 
have  feen  is  the  cafe  with  common  fpecular  iron  ore.  Its 
cryflals  are  thin  octagonal  plates,  bounded  by  fix  linear 
trapeziums,  alternately  inclined  different  waysf. 

Colour  fleel  grey.  Powder  reddifh  black.  Luflre 
metallic  ;  furface  polifhed.  Feature  glaffy.  Very 
brittle  Hauy  fuppofes  that  this  ore  has  been  pro¬ 
duced  by  fire,  and  accordingly  has  given  it  a  name 
which  denotes  its  origin. 

species  4.  Brown  iron  ore  «[. 

This  fpecies  of  ore  is  found  abundantly  in  Britain, 
particularly  in  Cumberland  and  Lancafhiie  ;  and  it  is 
alfo  very  common  in  other  counties.  It  confifls  of  the 
brown  oxyd  of  iron,  more  or  lefs  contaminated  with 
other  ingredients. 

Its  colour  is  brown.  Its  (freak  reddifh  brown.  Sp. 
gr.  from  3.477 1  to  3951.  Before  the  blow  pipe 
blackens,  but  does  not  melt.  Tinges  borax  greenifh 
yellow. 

Variety  1.  Brown  hematites. 

The  name  haematites  (bloodflone)  was  probably  ap¬ 
plied  by  the  ancients  only  to  thofe  ores  which  arc  of  a 
red  colour,  and  have  fome  refemblarce  to  clotted  blood; 
but  by  the  modems  it  is  applied  to  all  the  ores  oi  iron 
which  give  a  reddifh  coloured  ponder,  provided  they 
be  of  a  fibrous  texture. 

Brown  haematites  occuis  in  maffes  of  various  fhapes, 
and  it  is  faid  alfo  to  have  been  found  cryftallized  in  five 
or  fix  fided  acute  angled  pyramids.  Colour  of  the  fur- 
face  brown  or  black,  fometimes  iridefeent  ;  internally 
r.nt  brown.  Powde’*  red.  Texture  fibrous.  Hardnefs 
8  to  to.  Brittle.  Sp.  gr.  3 . 7 89^  to  3.95  I  J.  Not 
magnetic. 

This  variety  has  not  been  analy fed,  but  it  feerns  to 
con  fid  of  brown  oxyd  of  iron,  oxyd  of  manganefe,  and 
alumina  c* . 

Variety  2.  Compact  brown  iron  ftone. 


nmfTes  of  very  various  and 


luflre  metallic. 
Brittle.  So.  gr. 

i.  £> 


Tex  true 


0* 


4771' 
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iron 

•w.  ii. 


This  variety  occurs  in 
often  fantastical  fhapes. 

Colour  brown.  Internal 
compact.  Hardnefs  6  to  9. 

t0  3-55  1  +• 

Variety  3.  Brown  .Scaly  iron  ore. 

This  variety  is  generally  incumbent  on  other  mine¬ 
rals.  Colour  brown.  Luflre  metallic.  Stains  the 
hngers,  marks  flrongly.  Feels  nnciuous.  Texture  fo¬ 
liated.  Hardnefs  3  to  5.  Brittle.  So  light  as  often 
to  float  on  water. 

Variety  4.  Brown  iron  ochre. 

This  variety  occurs  both  mafTive  and  diiTeminated. 
Colour  from  nut  brown  to  orange.  Luflre  o.  Strongly 
ftains  the  fingers.  Texture  earthy.  Hardnefs  3  to  4. 
Vv'hen  (lightly  heated  reddens. 

species  5.  Red  iron  oref. 

Colour  red.  Streak  blood  red.  Sp.  gr.  from  3423 


A  L  O  G  Y. 

to  5.005.  Before  the  -blow  pipe  blackens,  but  does  Metallic 
not  melt.  Tinges  borax  yellowiih  olive  green.  When  ^res> 
digefled  in  ammonia,  it  becomes  black  and  often  mag-  w  ^ 
netic. 

Variety  1.  Red  haematites. 

Found  in  mafTes,  and  all  the  variety  of  forms  of  fla- 
la&ites.  Colour  between  brownifh  red  and  fleel  grey. 

Powder  red.  Internal  luftre  metallic.  Texture  fi¬ 
brous  Hardnefs  9  to  ic.  Brittle.  Sp.  gr.  4 . 7 4  f-  f  Celfat. 
to  5-005  L  ^  t  \  Kir-war. 

When  pure  it  contifts  of  red  oxyd  of  iron,  but  it 
ten  contains  mangar.cfe  and  alumina  §.  {  Kirwcn'x 

Variety  2.  Compact  red  iron  ore  iMin.  ii. 

Found  mafiive  and  flaladlitic  ;  fometimes  in  cryflals 
of  various  forms,  but  they  feem  to  be  only  fecondary  ; 
fometimes  in  columns  like  bafalt. 

Colour  between  brown  red  and  fleel  grey.  Stains 
the  fingers.  Luftre  1  to  o  ;  often  femimetallic.  Tex¬ 
ture  cfompadt.  Hardnefs  7  to  9.  Brittle.  Sp.  gr. 

3.423  to  3.76  f  Sometimes  invefled  with  a  rofy  red  t  * 

ochre. 

Variety  3.  Red  ochre. 

Found  fometimes  in  powder,  fometimes  indurated. 

Colour  blood  red.  Stains  the  fingers.  Luflre  o.  Tex¬ 
ture  earthy.  Hardnefs  3  to  5.  Brittle. 

V 1 ariety  4.  Red  fcaly  iron  ore. 

This  variety  is  generally  found  incumbent  upon 
other  iron  ores.  Colour  between  cherry  red  and  fleel 
grey.  Stains  the  fingers.  Luflre  filky,  inclining  to 
metallic.  Texture  foliated.  Feels  unctuous.  Hardnefs 
3  to  4.  Brittle.  Pleavy. 

species  6.  Argillaceous  iron  oref.  Argiilace* 

Oxyd  of  iron  combined  or  mixed  with  clay.  cu*  iron 

This  ore  is  exceedingly  common  ;  and  though  .. 

contains  lefs  iron  than  the  fpecies  already  deferibed,  it  1  ‘ 

is,  in  this  country  at  leail,  preferred  to  them,  becaufe  ° 
the  method  of  exti acting  pure  Iron  from  it  is  easier,  or 
rather  becaufe  it  is  better  underftood. 

Colour  moll  commonly  dark  brown.  Streak  red  or 
yellowifh  brown.  Sp  gr.  from  2  673  to  3.^7  if.  B  Kit  war. 
fore  the  blow-pipe  blackens,  and  tinges  borax  olive 
green  and  biackilh.  It  is  ccmpofed  of  oxyd  of  iron, 
alumina,  lime,  filica  in  various  proportions  Ii  gene¬ 
rally  yields  from  3c  to  40  per  cent,  of  iron. 

V 1 ariety  1 .  Common  argillaceous  iron  ore. 

Tile  minerals  arranged  under  this  variety  differ  con- 
f  derably  from  each  other  in  their  external  characters. 

They,  are  found  in  maffes  of  various  and  often 

form  large  flrata. 

Colour  various  Lades  of- grey,  brown,  yellow,  and 
red.  Streak  reddifh  yellow  er  dark  reej.  Liilhe  o. 

Hardnefs  fiom  3  to  8.  Smell  earthy  when  breathed 
upon. 

Variety  2.  Columnar  or  fc?.  pi  form  iron  ore.  •  . 

This  variety  is  found  in  columns,  adhering  to  e^ch 
other,  but  ealily  A  parable  :  They  are  commonly  incur- 
vated,  and  their  f'uribce  iz  rough.  Colour  brownifh  red. 

Streak  dark  red.  Slightly  (tains  the  nngtrs.  Lullrc 
o.  Adheres  ftrongly  to  the  tongue.  Sound  hollow . 

Feel  dry.  Texture  earthy. 

Variety  3.  Acinofe  iron  ore. 

This  variety  is  found  in  maffes,  and  is  commonly  len¬ 
ticular.  Colour  generally  brownifh  red-  Luilre  me¬ 
tallic,  nearly.  Texture  granular.  Hardnefs  5  to  9. 

Brittle* 


Variety, 


$4° 

Iron  Ore s, 

u— v - 


Variety  4. 


MINER 

Nodular,  or  kidney- form  iron  ore. 
JEtites  or  Eaglejlone. 

This  variety,  which  was  mentioned  by  the  ancients, 
is  generally  found  under  the  form  of  a  rounded  knob’, 
more  or  lefs  refembling  a  kidney,  though  fometimes  it 
is  quadrangular  ;  and  it  contains  within  it  a  kernel, 
which  is  fometimes  loofe,  and  fometimes  adheres  to  the 
out  fide  rind.  Colour  of  the  hone  yellowifli  brown  ;  of 
the  kernel  ochte  yellow.  Surface  generally  fouled  with 
earth.  Luftre  of  the  rind  metallic  ;  of  the  kernel  o. 
Hatdnefs  from  4  to  7.  Brittle. 

Variety  5.  Pifiform  or  granular  iron  ore. 

This  variety  oc£uis  in  rounded  mafTes,  from  the  fize 
of  a  pea  to  that  of  a  nut.  Surface  rough.  Colour  com¬ 
monly  dark  brown.  Streak  ycllowifh  brown.  Hardnefs 
5  to  6.  Brittle. 

The  oolitic  dre  found  at  Creufot,  near  mount  Ccnis, 
belongs  to  this  variety.  It  is  compofe^i  of 
50  lime, 

30  riOn, 

20  alumina. 


1 
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It  is  found  fometimes  in  amorphous  mafTes,  and  fome-  Meullfl 
times  cryftallized  _  ,  I 

Its  colour  is  white  ;  but  it  becomes  tarnifhed  by  ex- ^1 
poftire  to  the  air,  and  then  affumes  various  colours. 

Streak  grey  or  white.  External  luftre  often  metallic ; 
internal  common  or  glafty.  Tranfparency  1  or  2;  fome¬ 
times  o.  Texture  foliated.  Fragments  fhomboidal. 
Hardnefs  5  to  7.  Brittle.  Sp.  gr.  3.6  to  3.810.  Not 
magnetic.  Soluble  in  acids  with  very  little  effervef- 
cence.  Before  the  blow-pipe  decrepitates,  becomes 
brownifh  black,  and  magnetic  ;  but  is  fcarcely  fufible. 

Tinges  borax  fmutty  yellow,  with  fonie  efferveicence. 

This  ore,  as  Bergman  afeertained,  confifts  of  iron* 
manganefe,  lime,  and  carbonic  acid. 

One  fpecimeu,  according  to  his  analyfis,  contained 
38  iron, 

24  manganefe, 

38  carbouat  of  lime. 


ioa 


179- 


ore. 


27  7 

O.vi.  Salts. 


Genus  VI.  salts  of  iron, 
species  I.  Sparry  iron  ore  (g). 


Sparry  non  ore  j8  common  Jn  Germany,  France,  and  Spain. 


ere. 
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Another  contained 


22  iron, 

28  manganefe, 

50  carbonat  of  lime. 


Lowland  SPECIFS  7.  Lowland  iron  ore  *.  ^ 

iron  ore.  This  fpeciee  of  ore  is  fuppofed  to  confift  or  oxyd  of 
*  Kir iv.  ii.,jron#  mixed  with  clay  andjphofphnret  or  phofphat  of 
iron.  It  is  called  lowland  dre,  becaufe  it  is  found  only 
in  low  grounds  ;  whereas  the  lafl  fpecies  is  more  com¬ 
monly  in  high  grounds.;  and  is  therefore  called  highland 


100 


This  ore  occurs  in  amorphous  mafTes,  and  alfo  in 
grains  or  powder.  Its  colour  is  brown.  Streak  yellow¬ 
ish  brown.  Luftre  o,  or  common.  Texture  earthy. 
Hardnifs  3  to  5. 

Variety  r.  Meadow  lowland  ore. 

Colour  black ifh  or  yellowifli  brown  :  Both  colours 
often  meet  in  the  fame  fpecimeu.  Pound  in  lumps  of 
various  fizes,  often  perforated.  Fra&ure  compaft.  Mo¬ 
derately  heavy. 

Frequently  yields  from  32  to  38  per  cent .  of  iron. 

Variety  2.  Swampy  iron  ore. 

This  variety  is  generally  found  under  water.  It  is 
in  lumps,  which  are  commonly  perforated  or  corroded, 
and  mixed  with  fand.  Colour  dark  yellowifh  brown, 
or  dark  nut  brown.  Hardnefs  3  to  4.  Brittle.  Sp. 
gr.  2.944.  It  often  contains  .36  of  iron. 

Variety  3.  Morally  iron  ore. 

This  variety  is  found  either  in  a  loofe  form  or  in  per¬ 
forated  lumps.  Colour  light  yellowifh  brown.  Stains 
the  fingers.  Hardnefs  3.  Friable. 


Whether  the  iron  be  combined  with  the  carbonic 
acid  is  ftill  a  difputed  point.  The  cryftals  of  this  ore 
are  lhomboidal  parallelepipeds  ;  which  is  preciiely  the 
form  of  carbonat  of  lime.  This  amounts  nearly  to  a 
demonftration,  that  the  carbonic  acid  is  combined  with 
the  lime  ;  and  that,  as  Cronftedt  and  Hauy  have  fup¬ 
pofed,  this  ore  is  merely  carbonat  of  lime,  contamina¬ 
ted  with  a  quantity  of  the  oxyds  of  iron  and  manganefe. 
species  2.  Arfeniat  of  iron. 

Mr  Prouft  has  difeovered  this  ore  in  Spain.  Its  co¬ 
lour  is  greenifli  white.  Its  texture  granular.  Infoluble 
in  water  and  nitric  acid.  When  melted  on  charcoal, 
the  aifenical  acid  efcapes  with  effervefcence  %. 
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Arfenial 

iron. 


species  3.  Sulphat  of  iron. 

For  a  defeription  of  this  fait,  fee  Chemistry,  n° 
631.  in  this  Suppl. 


|  Ann . 
CLim,  i.  , 


Order  VII.  TIN  ORES  (h). 


195-  j 

aiJ 

Sulphat  - 
iron, 


Tin  is  employed  to  cover  plates  of  iron  and  copper, 
and  to  filver  the  backs  of  looking  glades  :  It  enters.in- 
to  the  compofition  of  pewter  ;  and  forms  a  very  im¬ 
portant  article  in  dyeing. 

Tin  ores  are  by  no  means  fo  common  as  the  ores  of 
the  metals  which  we  have  already  defer ibed.  They 
are  found  only  in  the  primitive  mountains  (1).  Hence 
Werner  fuppofes  them  to  be  the  moft  ancient  of  all  me¬ 
tallic  ores.  They  occur  moft  frequently  in  granite, 
fometimes  in  porphyry,  but  never  in  limellone. 

Almoft 


Miart 


213. — Ra^ovjm.o'ivfkiy  Mem.  Lau- 


(g)  Kirw.  II.  190. — Bergman,  II.  18 4 - Bayen.  Jour,  de  Phyf  VII. 

Jamie ,  1783,  p-  149 

(h)  Ge'offroy,  Mem.  Par.  1738,  p.  103. —  Morveau,  /Inn.  tie  Cbim.  XXIV.  127- 

(1)  Geo’logills  have  divided  mountains  into  three  dalles  ;  primitive ,  fecondary,  and  tertiary.  The  primitive 
occupy  the  centre  of  all  extenlive  chains  ;  they  are  the  higheit,  the  moll  rugged,  and  exhibit  the  moft  pointed 
tops.  They  are  contidered  as  the  moft  ancient  mountains  of  the  globe. 

Thefeeondary  mountains  occupy  the  outlide  of  extenfive  ranges.  They  are  ufually  compofed  of  ftrata,  more 
or  lefs  inclined,  and  commonly  reft  againft  the  fides  of  the  primitive  ■  mountains. — The  tertiary  mountains  aie 
much  fm after  than  the  others,  and  are  often  folitary.  We  ufe  the  terms  primitive,  fecondary,  Sic.  merely  as 

proer 


irder  VII.  MINER 

f’in  Ores.  Almoft  the  only  tin  mines  known  to  Europeans  are 
*v  thofe  of  Cornwal,  Devonfhire,  Saxony,  Bohemia,  Sile- 
fia,  Hungary,  Gallicia  ;  thofe  of  the  ifland  of  Banca 
and  the  peninfula  of  Malacca  in  India  ;  and  thofe  of 
Chili  and  Mexico  in  America. 


131  , 

.  1.  Sul* 

uirets. 
Iphuret 
tin  and 

’PPer* 

Kirtu.  ii, 


Klaproth 

Innwallf 

21. 

Klaproth 


I  Id.  ^  S. 
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I.  II.  Ox- 
k  B  row  i 
;yd  of  tin. 
Kir  10.  ii. 

7- 


|  lour,  de 
1  tin.  Ng 
>xii.  576. 
Cryjlallog. 
•413. 
Plilof. 
tag.  iy. 


Rome  de 

j  ifl'i  Hid. 


Genus  T.  sulphurets  of  tin. 
species  1.  Stilphuret  of  tin  and  copper  *. 

Tin  pyrites . 

Hitherto  this  ore  has  only  been  found  in  Corn- 
.  wal.  There  is  a  vein  of  it  in  that  cornty,  in  thte  parifh 
of  St  Agnes,  nine  feet  wide,  and  twenty  yards  beneath 
/the  furface  f . 

Its  colour  is  yellowifh  grey,  paffing  into  the  fteel  grey. 
Not  unlike  grey  copper  ore.  I  .uflre  metallic.  Hard- 
nefs  5  to  6.  Very  brittle.  Sp.  gr.  4.35  J.  Before 
the  blow  pipe  it  melts  eafily,  with  a  fulphureous  fmell, 
into  a  black  bead,  and  depofits  a  bluifh  oxyd  on  the 
charcoal. 

The  compofition  of  this  ore,  as  Klaproth  informs  us, 
was  fir  lb  difcovered  by  Mr  Rafpe.  According  to  Kla¬ 
proth's  analyiis,  it  is  compofed  of 

3  4  tin> 

36  copper, 

25  fulphur, 

3  iron, 

2  earth. 

100  § 

Genus  II.  oxvds  of  tin. 
species  1.  Brown  oxyd  of  tin*. 

Tiri/lone —  IVoodlin . 

This  ore,  which  may  be  confidered  as  almoft  the  on¬ 
ly  ore  of  tin,  occurs  in  mafTes,  in  rounded  pieces,  and 
cryftallized.  Thefe  cryftals  are  very  irregular.  Hauy 
fuppofes,  that  their  primitive  form  is  a  cube  f ;  but  Ro¬ 
me  de  Lille,  with  more  probability,  makes  it  an  odfohe- 
dron  J  ;  and  in  this  opinion  Mr  Day  agrees  with  him  ||. 
The  o&ohedron  is  compofed  of  two  four-fided  pyra¬ 
mids,  applied  bafe  to  bafe.  The  Tides  of  the  pyramids 
are  ifofceles  triangles,  the  angle  at  the  vertex  of  which 
is  70°,  and  each  of  the  other  angles  550.  The  Tides 
of  the  two  pyramids  are  inclined  to  each  other  at  an 
angle  of  90^  §.  This  primitive  form,  however,  never 
occurs,  but  cryftals  of  tinftone  are  fometimes  found,  in 
which  the  two  pyramids  arc  feparated  by  a  prifm.  For 
a  complete  deferiptfon  of  the  varieties  of  the  cryftals  of 
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tinftone,  we  refer  the  reader  to  Rome  de  Lijle  and  Mr 
Day  *. 

Its  colour  is  commonly  brown.  Streak  grey.  Hard-  *  'puh/\ 
nefs  9  to  10.  Sp.  gr.  6.9  to  7.0.  Brittle.  Mag.  ibid. 

Variety  1.  Common  tinftone. 

Colour  dark  brown  ;  fometimes  yellowifh  grey,  and 
fometimes  nearly  white.  Streak  light  grey.  Somewhat 
tranfparent  when  cryftallized.  Hardnefs  10.  Sp.  gr. 

6.9  to  6.97.  Before  the  blow  pipe  it  decrepitates,  and 
on  charcoal  is  partly  reduced.  Tinges  borax  white. 

According  to  Klaproth,  it  is  compofed  of 

77-5°  tIni 

2  j  .50  oxygen, 

.25  iron, 

JOO.Ocf  f  JLkrj'g'j 

Variety  2.  Woodtin.  li  ai6* 

This  variety  has  hitherto  been  found  only  in  Corn¬ 
wal.  It  occurs  always  in  fragments,  which  are  general¬ 
ly  rounded.  Colour  brown  ;  fometimes  inclining  to  yel¬ 
low.  Streak  ytllowifti  grey.  Opaque*  Texture  fibrous. 

Hardnefs  9.  Sp.  gr.  7.0.  Before  the  blow- pipe  be¬ 
comes  brownifh  red  ;  decrepitates  when  red  hot,  but  is 
not  reduced. 

Klaproth  obtained  from  it  .63  of  tin;  and,  in  all  pro¬ 
bability,  it  is  an  oxyd  of  tin  nearly  pure. 

Order  VIIL  ORES  OF  LEAD. 

The  ufeful  purpofes  to  which  lead  in  its  metallic 
ftate  is  applied,  are  too  well  known  to  require  deferiptioa. 

Its  oxyds  are  employed  in  painting,  in  dyeing,  and 
fometimes  alfo  in  medicine. 

Ores  oflead  occ^ir  in  great  abundance  in  almoft  every 
part  of  the  world.  They  are  generally  in  veins  ;  fome¬ 
times  in  filiceous  rocks,  fometimes  in  calcareous  rocks. 

r-*  T  ^  j  1 

Genus  1.  sulphurets  of  lead.  G.  I.  Sul. 

species  1.  Galena,  or  pure  fulphuret  of  lead  J.  phurets. 

This  ore,  which  is  very  common,  is  found  both  in  ^  ful  °~ 
mafTes  and  cryftallized.  The  primitive  form  of  its  cry  -  jihu'raof 
ftals  is  a  cube.  The  moft  common  varieties  are  the  cube,  le-d. 
fometimes  with  its  angles  wanting,  and  the  odlohedron,  J  ^'rw.  iu 
compofed  of  two  four-fided  pyramids  applied  bafe  to210, 
bafe  :  The  fummits  of  thefe  pyramids  are  fometimes  cu¬ 
neiform,  and  fometimes  their  folid  angles  are  warning ||.  II 

Its  colour  is  commonly  bluifh  grey,  like  lead.  Streak 
bluifh  grey  and  metallic.  Luflre  metallic.  Sometimes'5 
H  h  ftaina 


proper  names,  without  affirming  or  denying  the  truth  or  falfehood  of  the  theory  on  which  thefe  names  are  found- 
ed.  That  the  reader  may  have  a  more  accurate  idea  of  the  compofition  of  thefe  different  clafles  of  mountains, 
we  have  fubjoined  a  lift  of*  the  fubftancea  which,  according  to  Werner,  enter  into  the  compofition  of  each. 

I.  Primary  Mountains. 

1.  Granite,  4.  Argillaceous  fhiftus,  7.  Shiftofe  porphyry, 

2.  Gneifs,  5.  Syenite,  8.  Quartz, 

3.  Micaceous  fhiftus  6.  Porphyry,  9*  Primitive  limeftone, 

II.  Secondary  Mountains. 

1.  Argillaceous  fhiftus,  3.  Secondary  limeftone, 

2.  Rubble  ftone, 


10. 

1 1 . 


Serpentine, 
Topaz  rock. 


1.  Trap, 

2.  Argillaceous  fhiftus, 

3.  Stratified  limeftone, 


4.  Shiftofe  hornblende, 

III.  Tertiary  Mountains. 

4.  Sandftone,  7*  Chalk, 

5.  Breccia,  8-  Sulphat  of  lime, 

6*  Coal,  9*  Rock  falt> 


5.  Grunflein, 

6.  Amygdaloid. 


10.  Ferruginous  clay, 

1 1 .  Potters  earth. 


MINERALOGY. 


Clafs  IV. 
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§  Watfu 


au 

Sulphuret 
of  lead, 
with  filver 
and  anti¬ 


mony 
*  Kirw.  ii 


n9- 


ftains  the  .fingers.  Texture  foliated.  Fragments  cubi¬ 
cal.  Hardnefs  5  to  7  ;  fometimes  even  9.  Brittle. 
Sp.  gr.  6.884  to  7.786  §.  Effervefces  with  nitric  and 
muriatic  acids.  Before  the  blow-pipe  decrepitates,  and 
melts  with  a  fulphureous  fmell ;  part  finks  into  the 
charcoal. 

It  is  compofed  of  from  .45  to  .83  lead,  and  from  .086 
to  .16  of  fulphur.  It  generally  contains  fome  filver, 
and  fometimes  alfo  antimony  aud  zinc. 

Variety  i.  Common  galena. 

This  variety  correfponds  nearly  with  the  above  de- 
feription.  Sp.gr.  7.051  to  7.786.  Sometimes  (tains 
the  fingers. 

Compact  galena . 

Found  only  in  amorphous  mafles.  Texture  compact, 
inclining  to  foliated.  Hardnefs  6  to  8.  Sp.  gr.  6.886 
to  7-444.  Lufire  common.  Streak  lead  grey,  brighter 
and  metallic.  Often  feels  greafy,  and  (tains  the  fingers. 

species  2.  Sulphuret  oflead,  with  filver  and  antimony*. 

Plumliferous  antimoniated filver  ore. 

Found  in  amorphous  maffes.  Colour  grey.  Hard- 
nefs  5  to  6.  Brittle.  Sp.  gr.  from  5.2  to  8. 

Variety  1.  Light  grey  filver  ore. 

Colour  light  bluifh  grey.  Streak  light  blulfh  grey, 
and  brighter.  Lultre  metallic.  Texture  compact.  Be¬ 
fore  the  blow  pipe  partly  evaporates,  and  leaves  a  filver 
bead  on  the  charcoal,  furrounded  by  yellow  dull. 

According  to  Klaproth,  it  contains 
48.06  lead, 

20.40  filver, 

7.88  antimony, 

12.35  fulphur, 

2.25  iron, 

7.00  alumina, 

.25  filica. 


I  Beilrnge , 

i.  17  J. 


I  75  iron, 


1  .co  alumina* 
.75  filica. 


*  Ibid.  173. 
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Blue  lead 


and  which  is  fuppofed  to  be  common  galena  decayed, 


ore. 

*  Kir zv.  ii. 

a  20. 


•f  Gellert • 
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Black,  lead 
ore. 

}  Kir ’tv.  ii. 

aii. 


Metallic 

Ores. 


is'  fometimes  in  ftala&ites  of  various  forms,  and  fome-  _ 

times  cryfiallized  in  fix- tided  prifms,  which  are  general-  """  v 
ly  truncated  and  coiifufed. 

Colour  black,  often  with  fome  flreaks  of  red.  Streak 
light  bluifh  grey.  Internal  lufire  metallic.  Hardnefs 
5  to  6.  Brittle.  Sp.  gr.  from  5.744  ||  to  5.77  *.  Be- !|  Brijfon. 
fore  the  blow-pipe  decrepitates,  melts  eafily,  and  is  re-  *  Gellert* 
duced. 

According  to  the  experiments  of  Laumont,  this  ore 
is  a  fulphuret  of  lead  (or  rather  fulphuret  of  oxyd  of 
lead),  mixed  with  fome  phofphat  of  lead. 

^37 

species  5.  Sulphuret  of  lead,  bifmuth,  and  filver.  Sulphuret 

This  ore,  which  occurs  in  the  valley  of  Schapbach  in  of  lead,  bif.l 
Saxony,  was  firfi  taken  notice  of  by  Selb,  and  after-  | 

wards  deferibed  by  Weidenmann  and  Emerling. 

Its  colour  is  light  bluifh  grey.  Its  lufire  metallic. 

Its  fra&ure  uneven.  Hardnefs  5.  Melts  eafily  before 
the  blow  pipe,  emitting  fome  fmoke,  and  leaves  a  filver 
bead. 

A  fpecimen,  analyfed  by  Mr  Klaproth,  contained 
33.0  lead, 

27.0  bifmuth, 

15.0  filver, 

16.3  fulphur, 

4.3  iron, 


98.09 1 

Variety  2.  Dark  grey  filver  ore. 

Colour  iron  grey,  verging  on  black.  Powder  black, 
and  (tains  the  fingers.  Lultre  o.  Texture  earthy. 
According  to  Klaproth,  it  contains 
41 .00  lead, 

21.50  antimony, 

29.25  filver, 

22.  co  fulphur, 


c.9  copper. 


96.5  + 


|  BeitrageM 
ii.  297.  I 


Genus  II. 


97-25  x 

species  3.  Blue  lead  ore  *. 

This  ore,  which  is  found  in  Siberia,  Germany,  and 
Hungary,  and  is  very  rare,  occurs  fometimes  in  mafifes, 
and  fometimes  cryfiallized  in  fix-fided  prifms. 

Colour  between  indigo  blue  and  lead  grey;  fometimes 
inclining  to  black.  Internal  lufire  metallic.  Streak 
brighter.  Texture  compact.  Hardnefs  6.  Sp.  gr. 
5.461  f.  Before  the  blow  pipe  melts  with  a  low  blue 
flame  and  a  fulphureous  fmell,  and  is  eafily  reduced. 
species  4.  Black  lead  ore  J. 

This  ore,  which  is  found  in  Germany  and  Brittanny, 


OXYDS  OF  LEAD.  Q  ^SQ  i 

species  1.  Lead  ochre  J.  y<k  Lead] 

This  ore,  which  is  a  mixture  of  the  oxyd  of  lead  ochre, 
with  various  earths,  is  found  maflive,  and  of  various  de-t  Kirw.  ii.l 
grees  of  hardnefs.  205* 

Its  colour  is  either  yellow,  grey,  or  red.  Lufire  o. 
Tranfparency  oto  i.  Haulnefs  6  to  8  ;  fometimes  in 
powder.  Sp.gr.  from  4165  to  5.545$..  Texture  5 
compaft.  LfFcrvtfces  with  nitric  and  muriatic  acids. 

Eafily  reduced  by  the  blow- pipe,  leaving  a  black  flag, 
unlefs  the  lead  be  mixed  with  too  great  a  proportion  of 
earth.  *  1 

Genus  III.  salts  of  lead.  G. Ilf. 

species  i.  Carbonat  of  lead  t. 

T,-  ^aifpar.  SET 

1  Ins  ore  ot  lead,  which  is  very  common,  is  fometimes  j  Kjriv.  r 
in  mafles,  and  fometimes  cryfiallized.  But  the  cryftal- 203* 
lization  is  in  general  fo  confufcd,  that  the  primitive 
form  of  the  cryftals  has  not  yet  been  afeertained  (k). 

Its  colour  is  white.  External  lufire,  waxy  or  iilky, 
from  ^  to  1  5  internal  1  to  2.  Generally  fomewliat 
tranfparent.  Hardnefs  5  to  6.  Brittle.  Sp.gr.  from 
5.349  [|  to  6.92  §.  EfFervefces  with  nitric  and  muriatic  il 
acids  when  they  are  heated.  Soluble  in  fat  oils.  Black- §  i7ellert'  \ 
ened  by  fulphuret  of  ammonia  *.  Decrepitates  when*  Pdletkq 


heated.  Before  the  blow-pipe,  in  a  filver  fpoon,  it  be-  ^}VU 


Glim.  iX. 


comes  red  by  the  yellow  cone  of  the  flame,  while  the^£. 
blue  cone  renders  it  yellow  f .  On  charcoal  it  is  imme-  f  Rilbev 
diately  reduced.  *  tropp , 

It  contains  from  .60  to  .85  of  lead,  and  from  .18  to*'  Chtm' 
.24  of  carbonic  acid.  It  is  generally  contaminated  with 
carbonat  of  lime  and  oxyd  of  iron. 


ae 

xxv.  1S9. 


(k)  See  II any,  Jour.  Je  Min.  N?  XXXI.  502.  and  Rome  Je  Lip,  III.  380. 
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Arfeniat 
if  lead. 

1  Kirw.  ii. 
,09. 
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Phofphat 
ind  arfe* 
liat  of 
ead. 

L  Kirw.  ii. 

■  xo. 


■BrrJJbn, 


SPECIES  2.  Phofphat  of  lead  f . 

This  ore,  which  is  found  in  Siberia,  Scotland,  Eng¬ 
land,  Germany,  Carinthia,  Brittany.  &c.  is  fometimes 
amorphous,  and  fometimes  cryftallized.  The  primitive 
form  of  its  cryftals,  according  to  Rome  de  Lifle,  is  a 
dodecahedron,  confiding  of  a  fix-fided  redangnlar  prifm, 
terminated  by  fix  Tided  pyramids,  the  Tides  of  which  are 
ifofceles  triangles  (l).  Sometimes  the  pyramids  are 
truncated,  and  even  altogether  wanting.  The  cryftals 
of  this  ore  are  often  acicular. 

Its  colour  is  commonly  green ;  fometimes  yellowifh  or 
brownifh,  or  greyifh  white.  Streak  commonly  greenifh 
white.  Powder  yellowifh.  External  luftre,  waxy,  2 
to  3.  Somewhat  tranfparent,  except  when  its  colour  is 
greyifh  white.  Hardnefs  5  to  6.  Brittle.  Sp.  gr. 
from  5.86  *  to  6.27  f.  Infoluble  in  water  and  fulphu- 
ric  acid,  and  nearly  infoluble  in  nitric  acid  ;  folublc  in 
hot  muriatic  acid,  with  a  flight  effcrvefcence  J.  Before 
the  blow-pipe  it  eafiiy  melts  on  charcoal,  and  cry flalli- 
zes  on  cooling  :  with  foda  the  lead  is  in  Tome  meafuie 
leduced- 

The  compolition  of  this  ore  was  firft  difeovered  by 
Gahn. 

According  to  Fourcroy’s  analyfis,  a  fpecimen  from 
Erlenbach  in  Alface,  conlifts  of 

96  phofphat  of  lead, 

2  phofphat  of  iron, 

2  water. 

100 

Or  it  contains  .  79  oxyd  of  lead, 

1  oxyd  of  iron, 

18  phofphoric  acid, 

2  water. 

1  °°  f[ 

species  3.  Arfeniat  of  lead  §. 

Tills  ore,  which  has  hitherto  been  found  only  in  An- 
dalufia  in  Spain,  and  always  in  quartz  or  feldfpar,  is  in 
fmall  mattes.  Colour  meadow  gieen,  often  patting  into 
wax  yellow.  Luftre  waxy,  2.  Tranfparency  2.  Be¬ 
fore  the  blow-pipe  it  melts,  and  retains  its  colour,  and 
does  not  cryftalli-ze  on  cooling.  When  heated  to  white- 
nefs,  the  arfenic  acid  efcapes,  and  the  lead  is  reduced*. 

species  4.  Phofphat  and  arfeniat  of  lead. 

Hrfetiio  phofphat  of  lead  \ . 

This  ore,  which  has  been  found  in  Auvergne  in 
France,  is  either  in  mattes,  or  cryflallized  in  fmall  fix-fided 
prifms,  with  curvilineal  faces. 

Colour  yellowifh  green,  or  fhews  alternate  layers  of 
pale  and  light  green.  Powder  yellowifh.  The  cryftals 
ate  fomewhat  tranfparent ;  but  when  maflive,  this  ore 
is  opaque.  Hardnefs  5  to  7.  Brittle.  Sp.  gr.  6.8465 
Soluble  in  hot  muriatic  acid,  but  not  m  nitric.  When 
heated  it  decrepitates.  Before  the  blow-pipe  melts  ea- 
fily,  effervefees,  emits  a  white  fmoke,  with  an  arfenical 
fmell.  Some  particles  of  lead  are  reduced,  a  brown 
fluid  remains,  which  cryftallizes  on  cooling  like  phof¬ 
phat  of  lead. 
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According  to  Fourcroy,  from  whom  the  whole  of  Metallic 


this  defeription  lias  been  taken,  it  is  compofed  of 
65  arfeniat  of  lead, 

27  phofphat  of  lead, 

5  phofphat  of  iron, 

3  water. 


100 


Ores. 


Ann .  de 
dim.  ii.  23. 
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species  5.  Molyfedat  oflead  (m). 

This  ore,  which  is  found  in  Carinthia  and  at  Lead-0  C* 
hills  in  Scotland,  was  firft  mentioned  in  1781  by  Mr 
Jacquin  (n).  It  occurs  either  in  mattes,  or  cry llalli- 
zed  in  cubic,  or  rhomboidal,  or  odtohearal  plates. 

Its  colour  is  yellow.  Streak  white.  Luftre  waxy. 

Generally  fomewhat  tranfparent.  Texture  foliated. 

Fradture  conchoidal.  Hardnefs  5  to  6.  Sp.  gr.  y.486f ;  f Macquart. 
when  purified  from  its  gangue  by  nitric  acid,  5.706  J.  J  Hatchett. 

Soluble  in  fixed  alkalies  and  in  nitric  acid.  Commu¬ 
nicates  a  blue  colour  to  hot  fulpliuric  acid.  Soluble  in 
muriatic  acid,  and  decompofed  by  it.  Before  the  blow¬ 
pipe  decrepitates,  melts  into  a  yellowifh  grey  mafs,  and 
globules  of  lead  are  reduced  |(. 

Klaproth  firft  proved  that  this  ore  was  molybdat  of 
lead. 

A  very  pure  fpecimen,  analyfed  by  him,  contained 
64.4  2  oxyd  of  lead, 

34.25  molvbdic  acid. 


|  Macquart. 


98.67  1  BeitrFge, 

According  to  the  anal)i!s  of  Mr  Hatchett,  it  is  com-11, 
pofedof  58.40  oxyd  of  lead, 

38.00  molybdic  acid, 

2.10  oxyd  of  iron, 

.28  filica. 


98.78* 

Macquart  found  a  fpecimen  to  contain 
58.74  lead, 

4.76  oxygen, 

28.00  molybdic  acid, 

4.50  carbonat  of  lime, 

4.00  filica. 

100.00  f 

Its  gangue  is  carbonat  of  lime. 

species  6.  Sulphat  of  lead  J. 

This  ore,  which  is  found  in  Anglefey  and  in  Anda- 
lufia,  is  generally  cryflallized.  The  cryftals  are  regular 
odtohedrons  $,  and  very  minute. 

Colour  white.  Luftre  4.  Tranfparency  4.  Before 
the  blow-pipe  it  is  immediately  reduced. 

The  compofition  of  this  ore  was  firft  afee;  tamed  by 
Dr  Withering. 

Order  IX.  ORES  OF  ZINC. 

Hitherto  zinc  lias  not  been  applied  to  a  great  va¬ 
riety  of  ufes.  It  enters  into  the  compofition  of  brafs; 
it  is  ufed  in  medicine  ;  and  Morveau  has  fhewn  that  its 
H  h  2  oxyd 


*  Phil. 

Tranf. 

IXXXVI.323. 


f  ’Jour,  de 
Min  N° 
xvii.  31. 
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Sulpliat  of 
lead.  * 
*  Kirw. 
Min  ii. 

2  T  I. 

§  Hauyf 
Jour.  Je 
Min.  N° 
xxxi  joS. 


(l)  Cryjlal.  III.  39 1.  See  alfo  Hatty's  remarks  on  the  fame  fubjedt  in  the  Jovr.  de  Min.  N°  XXXI,  506. 

(m)  Kirw.  II.  212. —  Klaproth ,  Hnn.  de  Chim.  VIII.  IC3. —  Hatchett ,  Phil.  Tratf.  1796,  p.  285. 

(n)  In  his  Mifcellanea  / lujlr\acay  Vol.  II.  p.  J39. 
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Ores  of  oxyd  might  be  employed  with  advantage  as  a  white 
ZirK.  paint. 


Ores  of  zinc  are  very  abundant ;  they  generally  ac¬ 
company  lead  ores,  particularly  galena.  Calamine,  or 
oxyd  of  zinc,  has  never  been  difeovered  in  the  primitive 
mountains. 
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G  I.  Sul- 
phurets. 
Common 
fulphuret 


of  zinc. 

*  Kirnv.  ii 
3,38. — 
ii.319. 


&  Hauy, 
Jour%  de 


Min .  N° 
Xixiii.  669. 
*  Fig.  40. 
Fig.  41- 


4  See  Hauy 
ibid  and 
JRomb  de 

l>ijle,  iii 

65. 

if  Gellert. 

1  Brijjfon. 


Jour  de 
Min.  ibid. 


*  Bergman , 
ib  345- 


Genus  I.  SULPHURRTS  OF  ZINC. 
species  i.  Common  fulphuret  of  zinc*. 

Blende. 

This  ore  very  commonly  accompanies  fulphuret  of 
lead.  It  occurs  both  in  amorphous  maffes  and  cry  Hal- 
lized.  The  primitive  form  of  its  cryftals  is  a  rhomboi- 
dal  dodecahedron,  confiding  of  a  fix-fided  prifm,  termi¬ 
nated  by  three-fided  pyramids.  All  the  faces  of  the 
cryftals  are  equal  rhombs.  This  dodecahedron  may  be 
mechanically  divided  into  four  equal  rhomboidal  paral¬ 
lelepipeds,  and  each  of  tliefe  into  fix  tetrahedrons,  whofe 
faces  are  equal  ifofceles  triangles.  The  figure  of  its  in¬ 
tegrant  particles  is  the  tetrahedron,  fimilar  to  thefe  *. 

The  principal  varieties  of  its  cryilals  are  the  tetrahe¬ 
dron  ;  the  o&ohedron  ;  the  o&ohedron  with  its  edges 
wanting*;  a  24'fided  cryftal,  1  2  of  whofe  faces  are  tra¬ 
pezoids,  and  12  elongated  triangles f  ;  and,  laftly*  a  28- 
fided  figure,  which  is  the  lafh  variety,  augmented  by 
four  equilateral  triangles  f. 

Colour  yellow,  brown,  or  black.  Streak  reddifh, 
brownifh,  or  grey.  Luftre  commonly  metallic.  Ge¬ 
nerally  fomewhat  tranfoarent.  Texture  foliated.  Hard- 
n els  6  to  8.  Sp.  gr.  3.93  J  to  4.1665  Before  the 
blow-pipe  decrepitates,  and  gives  out  white  flowers  of 
zinc,  but  does  not  melt.  Borax  does  not  affedl  it. 
When  breathed  upon,  lofes  its  luflre,  and  recovers  it 
very  j(lowly]h 

Variety  1.  Yellow  blende. 

Colour  commonly  fulphur  yellow,  often  paffing  into 
olive  green  or  brownifh  red.  Powder  pale  yellow. 
Streak  yellowifh  or  reddifli  grey,  not  metallic.  Luftre 
metallic.  Tranfparency  2  to  4.  Often  phofphorefces 
when  feraped  or  rubbed*. 

According  to  Bergman,  it  is  compofcd  of 
64  zinc, 

20  fulphur, 

5  iron, 

4  fluor  acid,. 

1  filica, 

6  water. 


j  Ibid.  347. 


%26id.  333. 


lOOj 

Variety  3.  Black  blende. 

Colour  black,  or  brownifh  black  ;  furface  often  tar- 


Metallic 

Ores 


A  L  O  G  Y.  Clafs  IV. 

nifhed  blue  ;  tips  of  the  cryftals  often  Wood  red.  Pow¬ 
der  brownifh  black.  Streak  reddifh,  brownifh,  or  grey. 

J.uftre  common  or  metallic.  Tranfparency  o  to  1  ; 
the  red  parts  2.  Hardnefs  S. 

A  fpccimen  of  this  variety,  analyfed  by  Bergman, 
contained  52  zinc, 

26  fulphur, 

4  copper, 

8  iron, 

6  filica, 

4  water. 


100  x 


t  Bergwany  |( 

335- 


Gen  us  II.  OXYDSOF  ZINC. 
species  1.  White  oxyd  of  zinc  f. 


Calamine. 


This  ore  is  either  found  loofe,  or  in  maffes,  or  cry- 
flallized.  The  piimitive  form  of  its  cryftals  appears, 
from  the  mechanical  aivifion  of  one  of  them  by  Mr 
Hauy,  to  be  an  o&ohedron  compofed  of  two  four- 
fided  pyramids,  whofe  fides  are  equilateral  triangles  f. 
But  the  cryftals  are  minute,  and  their  figure  not  very 
diftinft  They  are  either  four  or  fix  Tided  tables  with 
bevelled  edges,  fix-fided  prifims,  or  three-fided  pyra¬ 
mids. 

Colour  commonly  white,  grey,  or  yellow.  Luftre 
often  o,  fometimes  2  or  1.  Opaque.  The  cryftals 
are  fomewhat  transparent.  Hardnefs  from  4  to  9, 
fometimes  in  powder.  Sp.  gr.  from  2.585  to  ^.674^. 
When  heated,  becomes  eledtric,  without  friction,  like 
the  tourmalinef.  Not  blackened  by  fulphuret  of  am¬ 
monia.  Soluble  in  fulphuric  acid.  Before  the  blow¬ 
pipe  decrepitates,  and  does  not  melt. 

This  oreconfifts  of  oxyd  of  zinc  more  or  lefs  conta¬ 
minated  with  iron,  filica,  lime,  and  other  foreign  in¬ 
gredients.  In  one  fpecimen  Bergman  found  the  fol¬ 
lowing  ingredients;  84  oxyd  of  zinc, 

3  oxyd  of  iron, 

12  filica, 

1  alumina. 
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White  oj- 
yd  of  zinc, 
t  Kirw.  ii. 

233  —Berg 
ii.  321. 


f  Jour,  de 
Min. 

xxxii.  396.1 


|  Kirwar.t 


f  Hauyy 
Jour,  de 
Min.  ibid , 


100  If 

In  another  fpccimen,  which  gelatinized  with  acids, 11 
like  zeolite,  Klaproth  found  66  oxyd  of  zinc, 

33  filica. 


1  oof 

Variety  2.  Brown  blende. 

Colour  different  fhades  of  brown.  Surface  often  tar- 
niftied.  Powder  brownifh  grey.  Streak  reddifh  or 
yellowifh  grey,  not  metallic.  Luftre  commonly  metal¬ 
lic.  Tranfparency  o  to  2. 

A  fpecimen  of  this  variety,  analyfed  by  Bergman, 
contained  44  zinc, 

17  fulphur, 

24  filica, 

5  iron, 

5  alumina, 

5  water. 


99 


In  another  fpecimen,  analyfed  by  Pelletier,  the  con¬ 
tents  were  52  filica, 

36  oxyd  of  zinc. 

12  water. 


41 5$. 


IOO*  *Jour.dt 

Mr  Kirwan  has  divided  this  fpecies  into  three  varie-  **■ 
ties. 

Variety  r.  Friable  calamine. 

In  maffes  which  eafilv  crumble  between  the  fingers. 

Luftre  o.  Opaque.  Texture  earthy.  When  its  co¬ 
lour  is  white,  it  is  pure  oxyd  of  zinc  ;  when  yellow,  it 
is  mixed  with  oxyd  of  iron.  The  white  often  becomes 
yellow  when  placed  in  a  red  heat,  but  refumes  its  colour 
on  cooling.  Common  in  China,  where  it  is  called  wo- 
han  or  ore  of  Tvtenago* 

*  Variety 


1 


OrdrX.  MINER 

Ore  f  .  Variety  2.  Compaft  calamine. 

Colour  different  {hades  of  grey;  fometimes  yellow 
^  or  brownifh  red.  Luftre  o.  Opaque.  Texture  corn- 
pad. 

Variety  3.  Striated  calamine. 

This  variety  alone  is  found  cryftailized  ;  but,  like 
the  others,  it  is  alfo  often  amorphous.  Colour  white, 
and  alfo  various  fhades  of  grey,  yellow,  and  red.  Some- 
|J4.  what  tranfparcnt.  Texture  ftriated.  Luftre  2  to  1. 

G.  1  CfNUS  III.  SALTS  OF  ZINC. 

Sa''  species  1.  Sulphat  of  zinc. 

f  For  a  defeription  of  this  fait,  we  ref*r  to  Che- 
MIS  TRY,  n°  643.  SuppL 
Mil 

Order  X.  ORES-  OF  ANTIMONY. 

Antimony  is  much  ufed  to  give  hardnefs  to  thofe 
metals  which  otherwife  would  be  too  foft  for  certain 
purpofes :  printers  types,  for  iaftance,  are  compefed  of 
lead  and  antimony.  It  is  ufed  alfo  in  medieine. 

Ores  of  antimony  are  found  abundantly  in  Germany, 
Hungary,  France,  Spain,  Britain,  Sweden,  Norway, 
&c.  They  often  accompany  galena  and  haematites. 
They  are  found  both  in  the  fecondary  and  primitive 
Gratified  mountains.  Their  gangue  (oj  is  often  quartz 
and  fulphat  of  barytes. 

°y*  Genus  I.  alloys  of  antimony. 

species  1.  Native  antimony  *. 

;i  This  mineral,  which  was  firll  difeovered  by  Dr  Swab, 
has  been  found  in  Sweden  and  in  France,  both  in  maf- 
fes  and  kidney-fhaped  lumps.  Colour  white,  between 
that  of  tin  and  filver.  Luftre  metallic.  Texture  folia¬ 
ted.  Hardnefs  6.  Sp.  gr.  above  6.  Deflagrates 
with  nitre.  Before  the  blow  pipe  melts  and  evapo¬ 
rates,  depofiting  a  white  oxyd  of  antimony. 

It  confifts  of antimouy,  alloyed  with  3  or  4 percent. 
of  arfenic. 

Genus  II.  sulphurets  of  antimony. 

.  sfecies  i.  Grey  ore  of  antimony  *. 

This  ore,  which  is  the  moft  common,  and  indeed  al- 
mo(t  the  only  ore  of  antimony,  occurs  both  maflivc, 
11  difleminated,  and  cryftailized.  Its  cryftals  are  four-iided 
prifms,  fomewhat  flattened,  whole  ftdes  are  nearly  rec¬ 
tangles,  terminated  by  fhort  four-fided  pyramids,  whofe 
e  fides  are  trapeziumsf .  Sometimes  two  of  the  edges  arc 
wanting,  which  renders  the  prifm  fix- Tided 
MV  See  Colour  grey.  Luftre  metallic..  Streak  grey,  me- 
h  ta^ic»  brighter.  Powder  black  or  greyifh  black. 
*\n  j  Hardnefs  6  to  7.  Sp.  gr.  from  4.1327  to  4*516^. 
pii.  c.  ftains  the  fingers.  Before  the  blow  pipe  melts 

Bn  eafily,  burns  with  a  blue  flame,  and  depofits  a  white 

oxyd  on  the  charcoal.  When  placed  in  an  open  vef- 
fel,  over  a  flow  fire,  the  fulphur  evaporates,  and  leaves 
a  grey  oxyd  of  antimony.  This  oxyd,  if  fufed  with 
tartar,  is  reduced. 

This  ore,  when  taken  out  of  the  mine,  almoft  always 
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contains  a  large  proportion  of  quartz  or  other  ftony  Metallic 
matter.  When  pure,  it  is  compofed  of  about  Ores. 

74  antimony,  v 

26  fulphur. 

100 

Werner  has  divided  this  fpecies  into  three  varie¬ 
ties. 

Variety  1.  Compadl  fulphuret. 

Colour  bluifh  grey,  furface  often  tarnifhed,  and  then  it 
is  blue  or  purplifh.  Luftre  1  to  2.  Texture  compadt. 

Fra&ure  fine  grained,  uneven.  Powder  black,  dull, 
and  earthy.  Slightly  ftains  the  fingers. 

Variety  2.  Foliated  fulphuret. 

Colour  light  fleel  grey.  Luftre  3  to  4.  Texture 
foliated.  Powder  as  that  of  the  l?.ft  variety. 

Variety  3.  Striated  fulphuret. 

Colour  dark  ftetl  grey,  and  light  bluifh  grey;  furface 
often-  tarnifhed,  and  then  it  is  dark  blue  or  purplifh. 

Luftre  3  to  2.  Texture  ftriated.  Powder  greyifh  black. 

This  variety  alone  has  been  hitherto  found  cryftal- 

llzed-  .  a5o 

species  2.  Plumofe  antimonial  ore  *f\  Plumofe 

Sulphurets  of  antimony  and  arfenic.  antimonial 

This  fpecies,  which  is  fometimes  found  mixed  with  ^Cfirw 
the  cryftals  of  fuiphurated  antimony,  is  in  the  form  of  I3o. 
brittle,  capillary,  or  lanuginous  cryftals,  often  fo  lmall 
that  they  cannot  be  dillindtly  feen  without  a  micro- 
fcope. 

Colour  fteel  or  bluifh  grey,  often  tarnifhed,  and  then 
brown  or  greyifh  black.  Luftre  1,  femimetallic.  Be- 
fore  the  blow-pipe  emits  a  fmoke,  which  depofits  a 
whitifh  and  yellowifli  powder  on  the  charcoal  :  it  then 
melts  into  a  black  flag. 

It  is  fuppofed  to  confift:  of  fulphur,  antimony,  arft> 
nic,  and  fome  filver. 

species  3.  Red  antimonial  ore  f.  *5* 

Hydrofulphuret  of  antimony .  rnonial  ore- 

This  fpecies  is  generally  found  in  cavities  of  fulphu- 
rated  antimonial  ore.  It  is  cryftailized  in  delicate  250. 
needles,  often  diverging  from  a  common  centre. 

Colour  red.  Luftre  2,  fiiky.  Sp.  gr.  4.7.  Before 
the  blow-pipe  melts  eafily,  and  evaporates  with  a  ful- 
phureous  fmell. 

This  ore  has  not  been  analyfed.  Mineralogifts  have 
fuppofed  it  to  be  a  natural  kermes.  If  to,  we  may  con¬ 
clude,  from  the  experiments  of  Bertholiet  *,  that  it  is  *  Ann.  dr 
a  hydrofulphuret  of  antimony,  and  confequently  com- 
pofed  of  oxyd  of  antimony,  fulphur,  and  fuiphurated Z59' 
hydrogen  gas. 

Genus  III.  oxyds  of  antimony.  f5 * 

There  i3  a  fubftance  found  incumbent  or.  fulphuret  Oxyds  of 
of  antimony,  of  a  yellow  colour,  and  an  earthy  appear-  antimony 
ance,  which  has  been  fuppofed  an  oxyd  of  antimony, 
and  denominated  antimonial  ochre.  But  hitherto  it 
ha&  not  been  analyfed. 

Genus 


(0)  The  word  gang  is  ufed  by  German  mineralogifts  to  denote  a  metallic  vein.  Now,  it  is  not  often  that 
thefe  veins  confift  entirely  of  ore ;  in  general,  they  contain  ftony  matter  befides.  For  inftance,  in  the  copper 
nune  at  Airthry,  near  Stirling,  the  copper  ore  is  merely  a  narrow  ftripe  in  the  middle  of  the  vein,  and  the  reft  of 
Jt  is  filled  up  with  fulphat  of  barytes.  We  ufe  the  word  gangue  (as  the  French  do),  to  denote,  not  the  metallic 
vein,  but  the Jlony  matter  which  accompanies  the  ore  in  tht  vein.  The  gangue  of  the  copper  ore  at  Airthry  is 
hilphat  of  barytes.  ~  : 


1*4  ^ 
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ltil  ninth. 


(»  IV.  Salts 
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*  Kirttu  ii. 
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G y  s r 5  1 V .  r  v i. t *  ok  astim 0 n  y  . 
specits  i.  Muriat  of  antimony  *. 

This  ore,  which  ha6  been  found  in  Bohemia,  is  fome- 
times  in  quadrangular  tables ;  fometimes  in  acicular  cry- 
ftals  grouped  like  zeolites;  and  fometimes  in  prihns. 

Colour  pale  yeilowifh  or  grey  ilk  white.  Luftre  3  to 
1,  nearly  metallic.  Tranfparency  2.  Texture  foliated. 
Melts  cafily  by  the  flame  of  a  candle,  ar.xi  emits  a 
white  vapour. +.  Before  the  blow  pipe  decrepitates; 
when  powdered,  and  juft  ready  to  melt,  it  evaporates, 
and  leaves  a  white  powder  around.  Between  two  pie¬ 
ces  of  coal  it  is  reducible  to  a  metallic  ftate. 


M  INERALOG  V. 

A  fpecimen,  analyfeJ  by  Klaproth,  contained 
95  biimuth, 

5  fiilphur. 


Clofs  /; 
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Order  XT.  ORES  OF  BISMUTH  *. 


*54, 

G.  I.  Ah 
By?.  Na¬ 
tive  bif- 
muth. 

*  Kir w.  ii. 
264, 


Bismuth  is  employed  in  the  manufa&ure  of  pewter, 
of  printers  types,  in  foldering;  and  perhaps  alfo  its  pro¬ 
perty  of  rendering  other  metals  more  fufible,  might 
make  it  ufeful  in  anatomical  inje&ions.  The  quantity 
confumed  in  commerce  is  not  great. 

It  has  been  found  only  in  the  primitive  mountains, 
and  is  by  no  means  common.  When  unaccompanied 
by  any  other  metal,  it  does  not  form  veins,  but  kidney- 
form  mafles.  It  often  accompanies  cobalt.  Its  gangue 
is  commonly  quartz.  Its  ores  are  not  very  abundant. 
They  have  been  found  chiefly  in  Sweden,  Norway, 
Tranfylvania,  Germany,  France,  and  England 

Genus  I. 


t  Briffon. 
Kirivan. 


155  , 
G.  II.  Sul- 
phurets. 
Common 
fulphuret 
of  bifmuth. 

Kir  10.  'll. 
a  6  6. — Bage 
Mem.  Par. 

1782,307. 


ALLOYS  OF  BISMUTH. 

species  i.  Native  bifmuth*. 

This  mineral,  which  is  found  at  Schneeberg,  Johan- 
georgenfladt,  &c.  in  Germany,  has  commonly  the  form 
of  fmall  plates  lying  above  one  another.  Sometimes  it 
is  cryftallized  in  four-fided  tables,  or  indiftindl  cubes. 

Colour  white  with  a  {hade  of  red  ;  furface  often  tar- 
nifhed  red,  yellow,  or  purple.  Luftrc  metallic,  3  to  2. 
Opaque.  Texture  foliated  or  {trialed.  Hardnefs  6. 
Sp.gr.  9.022+  to  9.57}:.  Exceedingly  fufible.  Be¬ 
fore  the  blow-pipe  gives  a  filvery  white  bead,  and  at 
daft  evaporates  in  a  yeilowifh  white  fmoke,  which  is  de- 
pohted  on  the  charcoal. 

It  is  generally  accompanied  by  cobalt,  and  fometimes 
contains  arfenic. 


4  Kirrvan 
$  Br  ijjbru, 


*  cniot, 
‘‘'jour.  ds 
Min. 

^*“•5*5* 


And,  according  to  L?i  Peronk 


99 


1  oof 


It  is  commonly  accompanied  by  quartz,  afbeftos,  or 
fparry  iron  ore. 


f| 


Genus  III.  oxyds  of  bismuth, 
species  1.  Yellow  oxyd  of  bifmuth f. 

Bifmuth  ochre . 

This  ore  generally  accompanies  the  two  fpecies  al-^  I 
ready  deferibed.  It  is  found  in  two  dates;  either  ofj#^ 
an  earthy  confidence,  or  cryftallized  in  cubes  or  qua- 165 
drangular  plates. 

Colour  ufually  greenifh  yellow,  fometimes  grey.  So¬ 
luble  in  nitrous  acid  without  effervefcence,  and  may  in 
a  great  meafure  be  precipitated  by  the  effufion  of 
water. 


Order  XII.  ORES  OF  ARSENIC. 


Arsenic  is  ufed  as  an  alloy  for  feverai  other  metals, 
efpecially  copper.  It  is  fometimes  employed  to  facili¬ 
tate  the  fulion  of  glafs,  or  to  render  it  op3que,  in  order 
to  form  an  enamel.  Preparations  of  arfenic  are  em¬ 
ployed  as  paints ;  and,  like  mod  other  violent  poifons, 
it  lias  been  introduced  into  medicine. 

This  metal  is  Scattered  in  great  abundance  over  the 
mineral  kingdom,  accompanying  almoft  every  other  me¬ 
tal,  and  forming  alfo  fometimes  peculiar  veins  of  its  own. 
Of  cotirfe  it  occurs  in  almoft  every  fpecies  of  moun¬ 
tain,  and  is  accompanied  by  a  variety  of  gangues. 


Genus  II.  sulphurets  of  bismuth, 
species  1.  Common  fulphuret  of  bifmuth *. 

This  ore,  which  is  found  in  Sweden,  Saxony,  and 
Bohemia,  occurs  fometimes  in  amorphous  mafles,  and 
fometimes  in  needleform  cryftals. 

Colour  commonly  bluifh  grey,  fometimes  white ; 
fnrfacc  often  tarnilhed  yellow,  red,  and  purple.  Powder 
black  and  fhining.  Euftre  metallic,  2  to  3.  Streak 
oblcurely  metallic.  Texture  foliated.  Hardnefs  5. 
Brittle.  Sp  gr.  6.131+  to  6.4672  J.  When  held  to 
the  flame  of  a  candle,  it  melts  with  a  blue  flame  and 
fulphureous  fmell.  ‘Before  the  blow-pipe  emits  a  red- 
dith  yellow  fmoke,  which  adheres  to  the  charcoal.  This 
powder  becomes  white  when  it  cools,  and  refumes  its 
former  colour  when  the  flame  is  dire&ed  upon  it*. 
This  ore,  according  to  Sage,  contains  60  bifmuth, 

it  holds  36  fulphur. 


Genus  I.  alloys  of  arsenic, 
species  1.  Native  arfenic +. 

This  mineral  is  found  in  different  parts  of  Germany 
It  occurs  generally  in  maffes  of  various  fliapes,  kidney 
form,  botryoidal,  See. 

Colour  that  of  fteel.  Its  furface  quickly  becomes  tar* 
nifhed  by  expofure  to  the  air.  Lullre  metallic  (when 
frefli),  3  to  2.  Streak  bluifh  grey,  metallic,  and  bright. 
Powder  dull  and  black.  Texture  compad.  Hardnels 
7  to  8.  Brittle.  Sp.  gr.  5.67+  to  5.7249;):.  Giyesjj 
an  arfenical  fmell  when  ftruck.  Before  the  blow-pipe* 
emits  a  white  fmoke,  diffufes  a  garlic  fmell,  burns  with 
a  blue  flame,  gradually  evaporates,  depositing  a  white 
powder.  ^ 

It  is  always  alleycd  with  fome  ironf,  and  often  con-^ 
tains  filver,  and  fometimes  gold.  19. 


Genus  II.  sulphurets  of  arsenic, 
species  r.  Orpiment  ( p). 

Jlurip'igmrntum . 

This  ore,  which  is  found  in  Hungary,  Wallachia, 
Georgia,  and  Turkey  in  Aha,  is  either  maflive  or  cry- 
flail  ized.  The  cryftals  are  confufed,  and  their  figure 
cannot  be  calily  determined  ;  fome  of  them  appear  oc* 
tohedrona,  and  others  minute  four-fided  prifms. 

Its  colour  is  yellow.  Streak  orange  yellow.  Luftre 
waxy,  2  to  3.  Tranfparency  from  o  to  2.  Texture 
foliated.  Hardnefs  4  to  8.  Sp.gr.  bom  3.048*  to* 
3.52  1  J.  Effervefces  with  hot  nitric  acid.  Burns  with} 


G. 

ph 
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a  bluifh  white  dime.  Before  the  blow-pipe  melts, 

^  fmokes,  and  evaporates,  leaving  only  a  little  earth  and 
fome  traces  of  iron. 

Compofed  of  80  fulohur, 

20  arfenic. 
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Luflre  3  to  2.  Tranfparcncy  from  2  to  3  ;  fometimes 
c.  Hardnefs  5  to  6.  Sp.  gr.  3.3384$.  It  is  an 
ele&ric  per  fe,  and  becomes  negatively  electric  by  fric¬ 
tion  || .  Nitric  acid  deprives  it  of  its  colour.  Before 
the  blow  pipe  it  melts  eafily,  bu-rs  with  a  blue  flame 


fad' 1 1'  and  garlic  fmell,  and  foon  evaporates. 
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Genus  IIL  oxyds  of  arsenic, 
species  i.  White  oxyd  of  arfenic  *. 

Native  calx  of  arfenic. 
is  found  in  various  parts  of  Germany,  Hun- 
^  either  in  powder,  or  maflive,  or  cryflallized 
in  prifmatic  needles. 

Colour  white  or  grey,  often  with  a  tint  of  red,  yel¬ 
low,  green,  or  black.  Luftre  common,  1  to  2.  Tranf- 
parency  1  too;  when  cryflallized,  2.  Texture  earthy. 
Hardnefs  6.  Brittle.  Sp.  gr.  3.7 f.  Soluble  in  hot 
diluted  nitric  acid  without  effervcfcence.  Soluble  at 
6:°  Fahrenheit  in  8 3  times  its  weight  of  water.  Be¬ 
fore  the  blow-pipe  fublimes,  but  does  net  inflame.  Tin¬ 
ges  borax  yellow. 


Order  XIII.  COBALT  ORES. 

Cobalt  is  employed  to  tinge  glafs  of  a  blue  colour, 
2nd  is  ufeful  in  painting  upon  porcelain. 

Cobalt  ore3  are  found  almofl  exclufively  in  the  lira- 
lifted  mountains,  except  one  fpecies,  fulphuret  of  co¬ 
balt,  which  affedts  the  primitive  mountains.  They  are 
not  very  abundant  ;  and  for  that  reafon  cobs  It  is  more 
valuable  than  many  of  the  other  metals  which  have 
been  already  treated  of.  They  are  commonly  accom¬ 
panied  by  nickel,  bifmuth,  or  iron.  They  are  moll 
abundant  in  Germany,  Sweden,  Norway,  anc!  Hun¬ 
gary;  they  have  been  found  alfo  in  Britain  and  France, 
but  not  in  any  great  quantity. 

.  Genus  I.  alloys  of  cobalt. 

species  i.  Cobalt  alloyed  with  arfenic  f. 

Dull  grey  cobalt  ore . 

This  ore,  which  occurs  in  different  parts  of  Germa¬ 
ny*  is  either  amorphous  or  cryflallized.  The  forms  of 
its  cryftab  are  the  cube  ;  fometimes  the  cube  with  its 
angles,  or  edges,  or  both  wanting;  and  the  o&ohc- 
dronj.  • 


spectes  2.  Realgar*. 

,  .  Thus  mineral  is  found  in  Sicily,  about  Mount  Vefu- 

, -levins,  in  Hungary,  Tranfyl vania,  and  various  parts  of 
Germany.  It  is  either  maflive  or  cryflallized*.  The 
primitive  form  of  the  cryflals  is,  according  to  Rome 
de  Lille,  a  four-flded  rhomboidal  prifm,  terminated  by 
fo  111  Tided  pyramids,  the  fldes  of  which  are  rhombs  f. 
It  commonly  appears  in  4,  6,  8,  10,  or  12  fided  prifms, 
terminated  by  four Tided  fummits  J. 

Colour  red.  Streak  yellowifh  red.  Powder  fcarlet. 


A  L  O  G  Y.  247 

Its  colour,  when  frefh  broken,  is  whit  ih  or  bluiih  Metall'c 
grey,  fometimes  with  a  ihade  of  ied  ;  when  expofed  to  Ores, 
the  air  it  foon  becomes  tarnilhed.  Streak  bluiih  grey  ""  v  ** 
and  metallic.  Luflre  fcarcely  metallic,  o  to  r.  Tex¬ 
ture  compaft.  Hardnefs  10.  Difficultly  frangible.  Sp. 
gr.  when  amorphous,  5.309  to  5.57  1  §  ;  when  cry  flab  5  Kir-w.  ii. 
lized  7.7207  f  When  ftruck  it  gives  out  an  arfenical  27°* 
fmell.  Before  the  blow-pipe  it  gives  out  an  aifenical 
vapour,  becomes  magnetic,  and  melts  eaflly,  unlefs  it  v//».  N° 
contains  a  great  quantity  of  iron.  Tinges  borax  dark  xxxii.  5 S B. 
blue,  and  a  fmall  metallic  beaa  B  obtained. 

A  Jpecimen  of  thi*3  ore  from  Cornwall,  examined  by 
Mr  Klaproth,  contained  20  cobalt, 

24  iron, 

33  arfenic, 

77 

with  fome  bifmuth  and  ftony  matter  *.  *  Klaproth' j 

Another  fpecimen  from  Tunaberg,  according  to  the  Corn™ali, 
analyfis  of  the  fame  chemifl,  contained  R61* 

55.5  arfenic, 

44 .0  cobalt, 

•5  fulphur.  ip*,.. 

_  T  tieitrage7 

,  ib307. 

1  oof  ' 

Gj:VUS  II.  SUI.PHU RETS  OF  COBALT.  r'  I 

species  i.  W lute  cobalt  ore  t.  phurers. 

Sulpburet  of  cobalty  arfenic ,  and  iron.  White  co- 

.  The  defections  which  different  mineralogifts  have  bal'. ore\. 
Kivcn  of  this  ore  are  fo  various,  that  it  is  impoflible  not 
to  fuppofe  that  dilliuct  fubilances  have  been  confound-  Jour  de  ^ 
ed  together.  _  rhf.  xxxix. 

Jt  occurs  either  in  mattes,  or  cryflallized  in  cubes,53* 
d ©decahedrons,  o&ohedrons,  and  icofahedrons. 

Colour  tin  white,  fometimes  tarnifhed  reddifh  or  yel- 
lovvifh.  Powder  fleel  grey.  Luflre  partly  metallic, 
and  from  2  to  4  ;  partly  o  or  1.  Texture  foliated. 

Hardnefs  8  to  9.  Sp.  gr.  from  6.284.'!'  to  6.4400  +  ,^  Kimvan, 
Before  the  blow-pipe  generally  gives  out  an  arfenical  ^  ^auy* 
vapour,  and  does  not  melt. 

The  analy fes  that  have  been  given  of  this  ere  are  ve- 
lY  vari°us.  Sometimes  it  has  been  found  to  contain 
no  arfenic  nor  iron,  and  fometimes  to  contain  both.  A 
fpecimen  from  Tunaberg  in  Sweden,  which  ought  to 
belong  to  this  fpecies,  was  analyfed  by  TafTaert,  and 
found  to  con lifl  of  49  arfenic, 

36.6  cobalt, 

5.6  iron, 

6.5  fulphuiv 
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Klaproth  found  a  fpecimen  of  the  fame  ore  to  con- 
ta*n  55*5  arfenic, 

44.0  cobalt, 

0.5  fulphur. 

3  00.0  J 

Genus  III.  oxyds  of  cobalt, 
species  1.  Black  cobalt  ore  or  ochre $. 

This  ore,  which  occurs  in  different  parts  of  Germa¬ 
ny,  is  either  in  the  form  of  a  powder,  or  indurated. 

Colour  black,  often  with  a  fhade  of  blue,  grey,  brown; 
or  green.  Luflre  o  to  1.  Streak  brighter.  Hardnefs 
(of  the  indurated )  from  4  to  8.  Sp.  gr.  3  to  4.  So¬ 
luble  in  muriatic  acid.  Tinges  borax  blue. 


f  Ann,  de  * 

Chim.xxvuu 

IOO. 

I  Beitrag f, 
h-307* 

■26^ 

O  Ilf. 
Oxyds. 
Black  co¬ 
balt  ore  or 
ochre. 

§  Kir iv.  il. 
275* 


STECIFS 


24$ 


Ores  of 
Nickel. 


M  I  N 

species  2.  Brown  cobalt  ore*. 


E  R 


264 

Brown  co 
halt  ore. 

*  Kiri*/*  ii. 

*7 1 

265 

Yellow  co¬ 
balt  ore. 

|  Ibid. 

266 
G.  IV. 
Salts. 

Arfeniat  of 
cobalt, 
j  7^.178. 


Colour  greyifh  or  dark  leather  brown.  Streak  bright 
er,  un&uous.  Communicates  a  pale  blue  tinge  in  fu- 
fion. 


A  L  O  G  Y. 

acids  and  by  ammonia, 
the  alkaline  blue. 


Clafs  I 

The  acid  folution  is  green  ; 


Metal, 

Ores 


species  3.  Yellow  cobalt  oref. 

Colour  yellow.  Dull  and  earthy.  Hardnefs  4  to  5. 
Texture  earthy.  Streak  brighter,  unduous.  Gives  a 
weak  blue  tinge. 

Genus  IV.  salts  op  cobalt, 
species  1.  Arfeniat  of  cobalt  +  . 

Red  cobalt  ore . 

This  fpecies,  like  moil  other  ore3  of  cobalt,  has  nei¬ 
ther  been  accurately  deferibed  nor  analyfed. 

It  is  found  in  malfe*  of  various  fhapes,  and  cryftalli- 
zed  in  quadrangular  tables  or  acicular  prifms. 

Colour  red.  Luflre  from  2  to  3,  fometimes  o. 
paiency  o  to  2.  Hardnefs  5  to  7.  Brittle, 
the  blow- pipe  becomes  blackiih  grey.  Diftufes 
arfenical  fmell.  Tinges  borax  blue. 
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0.  II  1 

salts  fj 


Genus  III.  salts  of  nickel, 
spf.cifs  1.  Arfeniat  of  nickel  f. 

This  ore,  which  was  lately  difeovered  at  Regendorff  Aden* 
by  Mr  Gmeliu,  is  found  in  fhapelefs  lnafTes,  and  is  of-^M 
ten  mixed  with  plates  of  lulphat  of  barytes.  I 

Colour  pale  grey,  here  and  there  mixed  with  pale 
green.  Streak  white.  Luflre  o.  Texture  compad. 
Hardnefs  7.  Difficultly  frangible.  Sp.  gr.  conhder- 
able.  Adheres  (lightly  to  the  tongue,  and  gives  an 
eertliy  fmell  when  breathed  on.  Soluble  in  hot  nitric 
and  muriatic  acids  :  folution  green. 

Contains  fome  cobalt  and  alumina. 


Tranf. 
Before 
a  weak 


Order.  XV.  ORES  OF  MANGANESE  (qJ. 


Order  XIV.  ORES  OF  NICKEL. 


Hitherto  nickel  has  been  found  in  too  fmall  quan¬ 
tities  to  be  applied  to  any  ufe  ;  of  courfe  there  are,  pro¬ 
perly  fpeaking,  no  mmes  of  nickel.  It  occurs  only  (as 
far  as  is  yet  known)  in  the  fecondary  mountains,  and 
it  commonly  accompanies  cobalt.  It  has  been  found  in 
different  parts  of  Germany,  in  Sweden,  Siberia,  Spain, 
Fiance,  and  Britain. 


16  7 

G.  1.  Sul- 
phurets. 
Sulphuret 
of  nickel 
with  arfe- 
nic  and 
iron. 

*  Ibid.  aS  6. 


I  Idrijfnn 


a68 
G  lUOxyJs. 
Nickei 
ochre. 

*  Kirw.  ii. 
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Genus  I.  SULPHURETS  OF  NICKEL. 

SPECIES  1.  Sulphuret  of  nickel  with  arfenic  and  iron. 

Kupfer  nickel* . 

This,  which  19  the  moll  common  ore  of  nickel,,  oc- 
curs  either  maffive  or  diffeminated,  but  never  cryftalli- 

Zed.  • 

Colotrr  often  that  of  copper,  fometimes  yellowifh 
white  or  grey.  Recent  fra&ure  often  filver  white. 
Luflre  metallic,  2  to  3.  Texture  compad.  Hardnefs 
S.  Sp.  gr.  6.6086  to  6.648 1  %.  Soluble  in  nitric  and 
iiitro-muriatic  acids.  Solution  green.  Before  the  blow¬ 
pipe  exhales  an  arfenical  fmoke,  and  melts  into  a  bead 
which  darkens  by  expofure  to  the  air. 

It  is  compofed  of  various  proportions  of  nickel,  ar¬ 
fenic,  iron,  cobalt,  fulphur;  often  contains  bifmuth,  and 
fometimes  tilver  and  copper. 

Genus  IT.  oxyds  of  nickel, 
species  I.  Nickel  ochre  *. 

This  mineral  occurs  either  in  the  form  of  a  powder, 
or  indurated,  and  then  is  either  amorphous,  or  cryflalli- 
zed  in  acicular  form  cryflals.  The  powder  is  generally 
found  on  the  fnrface  of  other  nickel  ores. 

Colour  different  (hades  of  green.  Luflre  i  to  o. 
Texture  earthy.  Sp.  gr.  confiderable.  Slowly  diftolves 
iu  acids :  folution  green.  Before  the  blow-pipe  does 
not  melt  ;  but  gives  a  yellowifh  or  ieddifh  brown  tinge 
to  borax. 

This  ore  often  contains  fulphat  of  nickel,  which  is 
foluble  in  water.  The  folution,  when  evaporated,  gives 
oblong  rhomboidal  cryflals,  from  which  alkalies  preci¬ 
pitate  a  greyifh  green  oxyd.  This  oxyd  is  foluble  by 


Hitherto  manganefe,  in  its  metallic  (late,  has  fcarce* 
ly  been  put  to  any  ufe  ;  but  under  the  form  of  an  oxyd 
it  has  become  of  great  importance.  The  oxyd  of  man¬ 
ganefe  has  the  property  of  rendering  colourlefs  a  varie¬ 
ty  of  bodies  which  injure  the  tranfparency  of  glafs  ;  and 
it  has  been  long  ufed  in  glafs  manufactories  for  this  pur- 
pole  under  the  name  of  glafs  foap.  By  means  of  the  fame 
oxyd,  ox y- muriatic  acid  i»  prepared,  wffiich  has  rendered 
manganele  of  gre3t  importance  in  bleaching.  Not  to 
mention  the  utility  of  manganefe  to  the  chemift,  the 
property  which  it  has  of  facilitating  the  oxydation  of 
other  metals,  and  of  rendering  iron  more  fulible— will 
probably  make  it,  in  no  very  remote  period,  of  very 
confiderable  importance  in  numerous  manufaflories. 

Ores  of  manganefe  occur  often  in  llrata,  both  in  the 
primitive  and  fecondary  mountains  5  fcarcely  ever,  how- 
ever,  we  believe,  in  thofe  mountains  which  are  confider- 
ed  as  the  mod  ancient  of  all.  They  are  very  common, 


having  been  found  abundantly  in  Geimany,  France, 

C? _ J XTr»*-ixrsiv  SlK#>ria.  and  Other 


Spain,  Britain,  Sweden,  Norway,  Siberia, 
countries. 

rj 

Genus  I.  oxyds  of  manganese.  G.U* 

Hitherto  manganefe  has  only  been  found  in  the  (late 
of  oxyd.  La  Peroufe,  indeed,  fufpefled  that  he  had 
found  it  in  a  metallic  (late  :  but  probably  there  was 
fome  miflake  or  other  in  liis  obfervations.  5.| 

species  1.  Oxyd  of  manganefe  combined  with  barytes. ^ 
This  fpecies,  which  exiils  in  great  abundance  in  Ro-^Jf 

_ 1 _ _  _ ...  111  Franrp  ia  Tnlinn 


maneche  near  the  river  Soane  in  France,  is  found  maf-w,th| 
five,  forming  a  flratum  in  fome  places  more  than  1 2r>te.*j 
feet  thick. 

Colour  greyifh  black  or  brownifh  black,  of  great  m- 
tenfity.  Lnllrc,  external,  o;  internal,  metallic,  1. 
Soon  tar  nifties  by  expofure  to  the  air,  and  then  becomes 
intensely  black.  Texture  granular.  Fra&ure  uneven; 
fometimes  conchoidal.  Often  porous,  ldaidncfs 
Difficultly  frangible.  Sp.  gr.  from  3.950  to  4.10.  Ab- 
(orbs  water.  When  taken  out  of  water  after  a  minute  3 
immeifion,  it  has  a  ftrong  argillaceous  fmell.  Condu^s 
ele&ricity  nearly  as  well  as  if  it  were  in  a  metallic  flate 4 • 
Infufible  by  the  blow-pipe.  Tinges  foda  red;  the 
colour  difappears  before  the  blue  cone  of  flame,  and  is 
reproduced  by  the  a&ion  of  the  yellow  flame. 


From 


(o  )  Pott.  Mifcehm.  Berolens ,  VI.  ^o.—Margraf,  Mem.  Berlin ,  1773,  p.  3— La  Peroufe,  Jour,  de  Phf 
XVI.  156.  and  XV.  67.  and  XXVIII.  68.-Saje,  Mem.  Par.  1785,  235. 
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s  of  From  the  analyfis  of  Vauquelin,  it 
W  ancfg-  compofed  of  50.0  white  oxyd  of 

W  (  '  9  ^  ^vvrrpn 


I  N  E  R 

'fss  of  Vauquelin,  it  appears  that  it  fa 
50.0  white  oxyd  of  manganefe, 

33-7  oxygen, 


oxygenv 
•14.7  barytes, 
1.2  filica, 

.4  charcoal. 


>1 

^1 


1- 
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in 
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spciks  2.  Grey  ore  of  manganefe  *. 

This  ore  occurs  both  mafTive  and  difleminated  ;  it  is 
72  alfo  fometimes  cryflallized  in  flender  four  fided  prifms 
ore  of  or  needles. 

rvvl**  Colour  ufually  dufky  fleel  grey  ;  fometimes  whitifh 
1.  *  grey.  or  reddifh  grey.  Streak  and  powder  black.  Ex¬ 

ternal  luflre  3  to  2  ;  internal  metallic,  2  to  1 .  Texture 
flriatcd  or  foliated.  Hardnefs  4  to  5.  Brittle.  Sp. 
jrjuelln  gr.  from  4.073  f  to  4.8165  %.  Before  the  blow-pipe 
jjon.  darkens:  tinges  borax  reddifh  brown. 

A  fpecimen  of  oxyd  of  manganefe  from  the  moun¬ 
tains  of  Vofges,  which  probably  belonged  to  this  fpecies, 
and  which  was  analyfed  by  Vauquelin,  was  compofed 
of  82  oxyd  of  manganefe, 

7  carbonat  of  lime, 

6  filica, 

5  water. 


■jr.  de 

.  N° 
*3- 

73 
k  or 


ico  § 

Sometimes  it  contains  a  little  barytes  and  iron. 


i.  284 
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C  I.  Salts. 
C  jonat 
0  langa. 
n  . 

t  lmtml 
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species  2.  Red  ore  of  manganefe  f.  Metallic 

Carbonat  of  manganefe  and  iron .  t  , 

This  fpccies  has  been  found  in  Piedmont  and  in  the 
Pyrenees.  It  is  fometimes  in  powder,  fometimes  maf- Red  ore  of 
five,  fometimes  cryflallized  in  rhoir.boidal  prifms  or mangar.efe. 
needles.  /  _  t 

Colour  pale  rofjr  red,  mixed  with  white.  Powder 
nearly  white.  Luflre  o.  Tranfparency  1.  Hardnefs  Mem  Tu. 
8*  Bp.  gr.  3.233.  EfFervefces  with  nitric  and  muria- rin/iv.  303, 
tic  acids.  When  heated  to  rednefs  becomes  reddifh 
brown.  Tinges  borax  red. 

A  fpecimen,  analyfed  by  Ruprecht,  contained 
55  filica, 

3$  oxyd  of  manganefe, 

7  oxyd  of  iron, 

1.5  alumina. 


^  J'tir.  de 
F/yf.  xixi. 
1). 


species  3.  Black  or  brown  ore  of  manganefe* 
This  ore  is  found  fometimes  in  the  flate  of  powder, 
rn  ore  and  fometimes  indurated  in  amorphous  mafles  of  vari- 
an8a-  ous  figures  Colour  either  black,  fometimes  with  a 
rtvan  ^ac^e  blue  or  brown  ;  or  reddifli  brown.  Streak  of 
the  harder  forts  metallic  ;  of  the  others,  black.  Luflre 
rewoody  0  to  t  ;  internal  (when  it  is  indurated),  metallic.  Tex- 
.  Tra«/.ture  compa£l.  Hardnefs  5  to  7.  Sp.  gr.  3.7076  to 


3.9039  ;  that  of  the  powdery  fometime3  only  2.  Be¬ 
fore  the  blow-pipe  it  exhibits  the  fame  phenomena  as 
the  laft  fpecies. 

A  fpecimen  of  this  ore,  analyfed  by  Weftrum,  con¬ 
tained  45.00  manganefe, 

14.00  oxyd  of  iron, 

1  1.00  filica, 

7.25  alumina, 

2.00  lime, 

1 .50  oxyd  of  copper, 

18.00  air  and  water. 

Genus  II.  salts  or  manganese, 
species  1.  Carbonat  of  manganefe  f. 

White  ore  of  manganefe . 

This  fpecies  occurs  in  Sweden,  Norway,  and  Tran- 
fylvania.  It  is  either  in  the  form  of  loofe  feales,  or 
maflive,  or  cryflallized  in  needles. 

Colour  white,  or  reddifh  white.  Texture  either  ra¬ 
diated  or  fealy.  Luflre  of  the  fcaly  2.  Tranfparency 
1  to  2.  Hardnefs  of  the  maflive  6  to  9.  Sp.  gr.  2.794. 
EfFervefces  with  mineral  acids.  Heated  to  rednefs> 
blackens.  Tinges  borax  violet. 

Suppl.  Vol.  II.  Part  I. 
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Order  XVI.  ORES  OF  TUNGSTEN. 

As  no  eafy  method  has  hitherto  been  difeovered  of 
reducing  tungflen  to  a  metallic  flate,  we  need  not  be 
furprifed  that  it  has  been  applied  to  no  ufe.  Ores  of 
tungflen  are  by  no  means  common.  They  have  hither¬ 
to  been  found  only  in  the  primitive  mountains.  Their 
gangue  is  commonly  quartz.  They  very  often  accom¬ 
pany  tin  ores. 

Genus  I.  oxtds  of  tungsten.  r  ***  , 

species  1.  Wolfram  (a).  Wolfram.** 

Gxyds  of  tungjleny  irony  and  manganefe — Tung  flat  of  iron 
and  manganefe. 

This  fpecies  1*3  found  in  different  parts  of  Germany, 
in  Sweden,  Britain,  France,  and  Spain  ;  and  is  almofl 
conflantly  accompanied  by  ore*  of  tin.  It  occurs  both 
maflive  and  cryflallized.  The  primitive  form  of  its  cry- 
flals,  according  to  the  obfervations  of  Mr  Hauy,  is  a 
re&angular  parallelopipedf,  whofe  length  is  8.66,  whofe  {  Fig.  41. 
breadth  is  5,  and  thickncfs  4.33  *.  It  is  not  common,*  Jeur,  de 
however,  to  find  cryflals  of  this  perfeft  form  ;  in  many  Min.  N° 
cafes,  the  angles,  and  fometimes  the  edges,  of  the  cry-x*x*  s* 
ftal  are  wanting  J;  owing,  a9  Mr  Hauy  has  fhewn,  to  the  j  ^ 
fuperpofition  of  plates,  whofe  edges  or  angles  decreafe 
according  to  a  certain  law  f .  t  Jour,  de 

Colour  brown  or  browuifh  black.  Streak  reddifh 
brown.  Powder  ftains  paper  with  the  fame  colour.111* 

Luflre  external,  2  ;  internal,  2  to  3  ;  nearly  metallic- 
Texture  foliated.  Eafily  feparated  into  plates  by  per- 
cuflion.  Hardnefs  6  to  8.  Sp.gr.  from  7.006*  to  *  Kirwan. 
7.333  f.  Moderately  cleftric  by  communication.  Not  {.  Hauy. 
magnetic.  Infufible  by  the  blow-pipe.  Forms  with 
borax  a  greenifh  globule,  and  with  microcofmic  fait  a 
tranfparent  globule  of  a  deep  red  JJf.  ^  Fauquelin^ 

The  fpecimen  of  this  ore  examined  by  Mefirs  d’El-jw.  de 
huyarts,  was  compofed  of  65  oxyd  of  tungflen,  Min,  N* 

22  oxyd  of  manganefe,  x,x‘  ir* 

13  oxyd  of  iron. 


100 


I  i 


Another 


(&)  Kir  10.  II.  316. — De  Luyarty  Mem.  Thouloufe,  II.  141-— Gmelirtj  Crell’s  Jour .  Englifh  tranf.  Ill, 
205,  and  293, — La  Peroufey  Jour,  de  Min .  N°  IV,  p.  23* 


25C  MIN  E  R 

Oe<  of  Another  fpecimen  from  Pays  le  Mines  in  France, 
M  lyMe-  analyfed  by  Vauquelin  and  Hecht,  contained 
1  um‘  67.00  oxyd  of  tungften, 

18.00  black  oxyd  of  iron, 

6.25  black  oxyd  of  manganefe, 
j.50  filica, 

7.25  oxyd  of  the  iron  and  manganefe. 
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Genus  II.  salts  of  tungsten, 
species  1.  Tungftat  of  lime  (s). 


t  Vauquelin, 

Jour,  de 
Min  N° 

11  II-  Tunlthn. 

G  u 7  Salt?.  This  ore,  which  is  now  exceedingly  fcarce,  has  bi- 

Tungflat  oftherto  been  found  only  in  Sweden  and  Geirfiany.  It 
lime  is  either  mafliveor  cryftallized ;  and,  according  to  Hauy, 

-7  Jour  de  the  primitive  form  of  its  cryftals  is  the  o&ohedron  J*. 
Mia.  N°  Colour  yellowifh  white  or  grey.  Luflre  3  to  2. 
xxxiii.-6.57.  Tranfparency  2  to  3.  Texture  foliated.  Hardnefs  6 
•  to  9.  Sp.  gr,  5.8  to  60665.  Becomes  yellow  when 
digefted  with  nitric  or  muriatic  acids.  Infufible  by  the 
blow-pipe.  With  borax  forms  a  colourlefs  glafs,  unlefs 
the  borax  exceed,  and  then  it  is  brown.  With  micro- 
cofmic  fait  it  forms  a  blue  glafs,  which  lofes  its  colour 
J  SV^rkandby  the  yellow  flame,  but  recovers  it  in  the  blue  flame  J. 
) Bergman.  It  is  compofed  of  about  70  oxyd  of  tungften, 

.  30  lime, 


A  L  O  G  Y.  Clafs  IV, 

bluith  black.  A  piece  of  re  An  tubbed  with  this  mine-  Metalta 
ral  becomes  pofitively  ele&ric  X .  Infoluble  in  fulphu- 
ric  and  muriatic  acids  ;  but  in  a  boiling  heat  colours 
them  green.  Eftervefces  with  warm  nitric  acid,  lea-^W.J’ 
ving  a  grey  oxyd  undifTolved.  Before  the  blow-pipe,  on  .Min,  N° 
a  filver  fpoon,  emits  a  white  fmoke,  which  condenfes  in- x*x*  ?°* 
to  a  white  powder,  which  becomes  blue  in  ^lie  internal, 
and  lofes  its  colour  in  the  external,  flame.  Scarcely  af- 
fefted  by  borax  or  microcofmic  fait.  Effervefces  wich 
foda,  and  gives  it  a  veddifh  pearl  colour. 

Compofed  of  about  60  molybdenum, 

40  fulphur. 


too 


§  Scbeele. 

a?8 

Brown 

uingfht. 


with  a  little,  filica  and  iron  $.  * 

species  2.  Brown  tungftat. 

This  ore  is  found  in  Cornwal,  and  is  cither  maflive 
or  compofed  of  fmall  cryftallme  grains. 

'  Colour  grey,  variegated  with  yellow  and  brown. 
Luftre  2,  waxy.  Hardnefs  6  to  7.  Sp.gr.  5.57..  Its 
powder  becomes  yellow  when  digefted  in  aqua  regia. 

According  to  Klaproth,  it  is  compofed  of 
88  oxyd  of  tungften, 

*  "  1 1.5  lime. 

99 -5 

Order  XVII.  ORES  OF  MOLYBDENUM. 

If  ever  molybdenum  be  found  in  abundance,  it  will 
probably  be  ufeful  in  dyeing  and  painting.  At  pre¬ 
lent  it  is  very  fcarce,  having  only  been  found  in  Swe¬ 
den,  Germany,  Carniola,  and  among  the  Alpes.  Like 
tin  and  tungllen,  it  aftedfs  the  primitive  mountains. 

V9  Genus  I-  sulphuret  of  molybdenum. 

species  l.  Common  fulphuret  (t). 

Common  Molybdena. 

fulphuret.  This  ore,  which  is  the  only  fpecies  of  molybdenum 
ore  at  prefent  known,  is  found  commonly  maflive;  fome* 
times,  however,  it  is  cryftallized  in  hexahedral  tables. 

Colour  light  lead  grey  ;  fometimes  wkh  a  (hade  of 
red.  Streak  bluifh  grey,  metallic.  Powder  bluiih. 
Lutlre  metallic,  3  to  2.  Texture  foliated.  Lamella* 
*  K:rjlen.  (lightly  flexible.  Hardnefs  4.  Sp.  gr.  4*569 *  to 
t  Brijfon  4-7385  f.  Feels  greafy;  ftains  the  lingers.  Maiks 


100 


r  Klaproth 


Orber  XVIII.  ORES  OF  URANIUM. 


Uranium  has  hitherto  been  found  only  in  Germany, 
and  has  not  been  applied  to  any  ufe.  The  only  two 
mints  where  it  has  occurred  are  in  the  primitive  moun¬ 
tains. 

_  _  ,  280 

Genus  I.  oxyds  of  uranium.  g  l.Oxydi 

SPECIES  I.  Sulphuret  of  uranium  f.  Sulphuret 

Pechblende.  ofuraniura 

This  ore,  which  has  been  found  at  Johanngeorgen-  ^ 
ftadt  in  Saxony,  and  Joachimfthal  in  Bohemia,  is  either  '  0  * 
maflive  or  ftratifled  with  other  minerals. 

Colour  black  or  brownifli  black  ;  fometimes  with  a 
fliade  of  grey  or  blue.  Streak  darker.  Powder  opaque 
and  black.  Luftre  femimetallic,  from  3  to  1.  Frac¬ 
ture  conchoidal.  Hardnefs  7  to  8.  Very  brittle.  Sp. 
gr.  from  6.3785  X  t0  7  S>  anc*  even  higher  $.  Imper-}  Morvtm} 
fedlly  foluble  in  fulphuric  and  muriatic  acids ;  perfectly  Jour,  at 
in  nitric  acid  and  aqua  regia.  Solution  wine  yellow.  lVUn„  ^ 
Infufible  with  alkalies  in  a  crucible  :  infufible  by  the 
blow- pipe  per  fe.  With  borax  and  foda  forms  a  grey 
opaque  flag  ;  with  microcofmic  fait,  a  green  glafs.  19;. 

Comoofed  of  oxyd  of  uranium  and  fulphur,  and  mix¬ 
ed  with  iron  and  filica,  and  fometimes  lead. 

A  fpecimen  of  this  ore  from  Joachimfthal,  analyfed 
lately  by  Klaproth,  contained 

86.5  uranium, 

6.0  fulphur  et  of  lead, 

5.0  filica, 

2.5  oxyd  of  iron, 


lOO.O1 


*  Beiiriipi 

li.  221.  ‘ 

aSi 
Ye1  low 


species  2.  Yellow  oxyd  of  uranium  J’. 

Uramtic  ochre . 

This  ore  is  generally  found  on  the  furface  of  the  laft^:^u‘| 
fpecies. at  Johanngeorgenftadt,  and  is  either  maflive.  or  f 
in  powder.  ii.  303.  j 

Colour  yellow,  red,  or  brown.  Streak  of  the  yellow 
forts  yellow;  of  the  red,  orange  yellow.  Lutlre  o. 

Slightly  ftains  the  fingers.  Feels  meagre.  Texture 
earthy.  Hardnefs  3  to  4.  Sp.  gr.  3.2438.  ^  Infu- ,,  ^  jj 
Able  by  the  blow-pipe ;  but  in  a  ftrong  heat  becomes  jour.'dt  j 
brown ifh  grey.  Min,  U&w 

Compofed  of  oxyd  of  uranium  and  oxyd  of  iron. 

'  Genus 


(s)  Kirw .  II.  314. — Scbeele’s  Works  (French  tranflation),  II.  8l. — Bergman ,  ihid.  p.  94. —  Crell>  Chem . 
Annalen .  1784.  2  Band  195. 

(^T)Kir'zv.  II.  322. —  Scheeleys  Works  (French  tranflation)*,  I.  236/ — Pelletier ,  Jour,  de  PhyJ XXVII.  43 4*”* 
Jlfemann}  ibid .  XXXIII.  292. — Sage.  ibid.  389. — Klaproth  and  Modeer}  Ann*  de  Chim .  III.  J20. 


ia!| 


(  der  XiX. 


M  I  N 

GkXUS  II.  SALTS  OF  URANIUM. 
spkcies  I.  Carhonat  of  uranium 


E  R 


i  ,04. 

£  nclin' 


.  This  fubftance  is  alfo  found  at  Johanngeorgenftadt, 

*  gajts  and  near  Eibenftock  and  Rheinbreidenbach  §.  It  is 
(_  b'otat  fometimes  amorphous,  but  more  commonly  cryftallized. 
Hranium.  jts  cryllals  are  iquare  plates,  o&ohedrons,  and  fix  fided 
T"'u‘2n>  prifms. 

Colour  green  ;  fometimes  nearly  white  ;  fometimes, 
though  larely,  yellow.  Streak  greenifh  white.  L  11ft re  3 
to  2  ;  internal,  2  ;  fometimes  pearly  ;  fometimes  near¬ 
ly  metallic.  Tranfparency  2  to  3.  Texture  foliated. 
Hardnefs  9  to  6.  Brittle.  Soluble  in  nitric  acid  with¬ 
out  effervescence.  Infulible  by  alkalies. 

Compofed  of  carbonat  of  uranium,  with  fome  oxyd 
of  copper.  When  its  colour  is  yellow  it  contains  no 
copper. 

Order  XIX.  ORES  OF  TITANIUM. 

Titanium  has  been  known  for  fo  fhort  a  time,  and 
its  properties  are  yet  fo  imperfedlly  afcertained,  that 
many  of  its  ufes  muft  remain  to  be  difcovered.  Its 
oxyd,  as  we  learn  from  Mr  Darcet,  has  been  employed 
font-,  de  in  painting  on  porcelain  *.  Hitherto  it  has  been  found 
n.N°  only  in  the  primitive  mountains,  the  Crapacks  f ,  the 
Alpes  (u),  and  the  Pyrenees  %.  It  has  been  found  al- 
fo  in  Brittany  ||  and  in  CornwraI. 

Genus  I.  oxyds  of  titanium, 
species  1.  Red  oxyd  of  Titanium. 

Red Jhcrl — Sagenile. 

This  ore  has  been  found  in  Hungary,  the  Pyrenees, 
tOxydf.the  Alpes,  and  in  Brittany  in  France.  It  is  generally 
do*yd  cryftallized.  The  primitive  form  of  its  cryftals,  ac- 
i.anium.cor(jjng  t0  t^e  observations  of  Mr  Hauy,  is  a  re&angu- 
lar  prifm,  whofe  bafe  is  a  fquare  ;  and  the  form  of  its 
molecules  is  a  triangular  prifm,  whofe  bafe  is  a  right 
angled  ifofceles  triangle,  and  the  height  is  to  any  of  the 
fides  of  the  bafe  about  the  right  angle  as  \/ 12  to  -v/j* 
or  nearly  as  3  :  2  «[.  Sometimes  the  cryftals  of  tita¬ 
nium  are  fix  hded,  and  fometimes'  four-tided,  prifms, 

•  »S.  andanCi  often  they  are  implicated  together  J. 

uk  615.  Colour  red  or  brownifh  red.  Powder  brick  or  orange 
‘S’ 44-  rC(j  Luflre  3.  Tranfparency  commonly  o;  fometimes 
i.  Texture  foliated.  Hardnefs  9.  Brittle,  bp.gr. 
Klaproth .  from  4.18  *  to  4.2469  +.  Not  affe&ed  by  the  mineral 
vauqudm  acids.  When  fufed  with  carbonat  of  potafs,  and  dilu- 
d  Hrdt.  tC(j  water,  a  white  powder  precipitates,  heavier 
than  the  titanium  employed.  Before  the  blow-pipe  it 
does  not  melt,  but  becomes  opaque  and  brown.  With 
microcofmic  fait  it  forms  a  globule  of  glafs,  which  ap¬ 
pears  black  ;  but  its  fragments  are  violet.  With  borax 
.  it  forms  a  deep  yellow  glafs,  with  a  tint  of  brown. 
With  foda  it  divides  and  mixes,  but  does  not  form  a 
tranfparent  glafs. 

When  pure,  it  is  compofed  entirely  of  oxyd  of  tita- 


i  Jour,  de 
I  in.  N° 


184 

*nacha- 

:e, 


A  L  O  G  Y. 

nachanitc  by  Mr  Gregor,  the  difcoverer  of  it.  It  is  in 
fmall  grains,  like  gunpowder,  of  no  determinate  fhape, 
and  mixed  with  a  fine  grey  fand.  Colour  black.  Eafily 
pulverized.  Powder  attra&ed  by  the  magnet.  Sp.  gr. 
4.427.  Does  not  detonate  with  nitre.  With  t*o  parts 
of  fixed  alkali  it  melts  into  an  olive  coloured  mafs,  from 
which  nitric  acid  precipitates  a  white  powder.  The  mi¬ 
neral  acids  only  extradf  from  it  a  little  iron.  Diluted 
lulphuric  acid,  mixed  with  the  powder,  in  fuch  a  pro¬ 
portion  that  the  mafs  is  not  too  liquid,  and  then  eva¬ 
porated  to  drynefs,  produces  a  blue  coloured  mafs.  Be¬ 
fore  the  blow  pipe  does  not  decrepitate  nor  melt.  It 
tinges  microcofmic  fait  green  ;  but  the  colour  becomes 
brown  on  cooling  :  yet  microcofmic  fait  does  not  dif- 
folve  it.  Soluble  in  borax,  and  alters  its  colour  in  the 
fame  manner. 

According  to  the  analyfis  of  Mr  Gregor,  it  is  com¬ 
pofed  of  46  oxyd  of  iron, 

45  oxyd  of  titanium. 


91  with  fome  filica  and  manganefe  -]'. f  \f  Gregor, 
According  to  Mr  Klaproth’s  analyfis,  it  is  compofed  J°*r.  de 
of  5 1 .00  oxyd  of  iron,  xxxt*' 

45.25  oxyd  of  titanium, 

3.50  filica, 

.25  oxyd  of  manganefe. 


72.  152. 


ICO.CO  X 

A  mineral,  nearly  of  the  fame  nature  with  the  one 
juft  deferibed,  has  been  found  in  Bavaria.  Its  fpecific 
gravity,  however,  is  only  3.7.  According  to  the  ana¬ 
lyfis  of  Vauquelin  and  Heclu,  it  is  compofed  of 

49  oxyd  of  titanium, 

35  iron> 

2  manganefe, 

14  oxygen  combined  with  the  iron  and  manganefe. 
10c  § 


|  Beitrdget 

ii.  231. 


srEciF.s  2.  Menachanite  (x). 

Oxyd  of  titanium  combined  with  iron. 

This  fubftance  has  been  found  abundantly  in  the  val¬ 
ley  of  Mcnachan  in  Cornwal ;  and  hence  was  called  roe- 


$  Jour,  de 
Alin.  No 

'species  3.  Calcarco  filiceous  ore  of  titanium.  x,x’ 

Oxyd  of  titanium  combined  with  lime  and  filica — Titauite\ . 

This  ore  has  hitherto  been  found  only  near  PafTan. ^ccemsore 
It  was  difcovered  by  Piofeffor  Hunger.  It  is  fome- Gf titanium, 
times  maflive,  but  more  commonly  cryllallized  in  four  f  Kir-wan, 
tided  prifms,  not  longer  than  one  fourth  of  an  inch.  33 

Colour  reddifh,  yellowifh,  or  blackifh  brown  ;  fome¬ 
times  whitifh  grey.  Powder  whitifh  grey.  Luftre 
waxy  or  nearly  metallic,  2  to  3.  Tranfparency  from  o 
to  2.  Texture  foliated.  Hardnefs  9  or  more.  Brittle. 

Sp.  gr.  3.510.  Muriatic  acid,  by  repeated  digeftion, 
diftblves  one- third  of  it.  Ammonia  precipitates  from 
this  folution  a  clammy  yellowifh  fubftance.  Infufible 
by  the  blow- pipe,  and  alfo  in  a  clay  crucible  ;  but  in 
charcoal  is  converted  into  a  black  opaque  porous  flag. 

According  to  the  analyfis  of  Klaproth,  it  is  compo¬ 
fed  of  33  oxyd  of  titanium, 

3 .5  Mca> 

33  h’me. 
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(u)  Do/omieu,  four,  de  Min.  N5  XLII.  43 >•  an<1  Saujfure,  Voyager,  N°  189*.  ' 

(x)  Kirw.  II.  326.— Gregor,  Jour,  de  Phyf.  XXXIX.  72.  aod  152 — Schmeifer,  Creil  s  Anna’s  (Englifh 
trar.fi  at  ion),  III.  252. 
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Ores  of 
Tellurium. 


MINERALOGY. 


Claf&IiV, 


Order  XX.  ORES  OF  TELLURIUM. 


1S6 

G.I.  Alloys. 
White  gold 
f>re  of  Fatz¬ 
bay. 


**  Ann.  de 
Cbim.  XXV. 

3*7* 


Genus  I.  alloys  of  tellurium, 
species  I.  White  gold  ore  of  Fatzbay. 
yjlloy  of  te  lurium  and  iron,  with  fame  gold. 

This  fpecies  is  generally  maffive.  Its  colour  is-be* 
tween  tin  white  and  lead  grey.  Kullre  conliderable,  me¬ 
tallic.  Texture  granular  *. 

According  to  Klaproth’s  analyfis,  it  is  compofed  of 
72.0  iron, 

25.5  tellurium, 

2.5  gold. 


i  Hid.  x8o. 


100.0  t 


aS7 

Graphic 
golden  ore 
of  Oficn- 
banya. 


J  Ann.  de 
Clim  XXV. 
3*8. 


De  Born , 
Kirivan  s 
Min.  ii. 
101. 


species  2.  Graphic  golden  ore  of  Offenbanya. 

Tellurium  alloyed  with  gold  and  filver. 

This  ore  is  compofed  of  flat  prifmatic  cryltals  ;  the 
arrangement  of  which  has  fome  refemblance  to  Turkifh 
letters.  Hence  the  name  of  the  ore. 

Colour  tin  white,  with  a  tinge  of  brafs  yellow 
Luftre  metallic,  3.  Hardnefs  4  to  5.  Brittle.  Sp. 
gr.  ^.723'.  Before  the  blow-pipe  decrepitates,  and  melts 
like  lead.  Bums  with  a  lively  brown  flame  and  difa- 
greeable  fmell,  and  at  fail  vanifhes  in  a  white  fmoke*. 
leaving  only  a  whitifh  earth  ||. 

According  to  Klaproth’s  analyfis,.  it  k  compofed  of 
60  tellurium, 

30  gold, 

10  lilver, 


§  Ann.  de 
Cbim.  XXV. 

as  Q. 


IOO  § 


The  yellow  gold  ore  of  Nagyag  would  belong  to  this 
fpecies  were  it  not  that  it  contains  lead.  Its  compofi- 
tion,  according  to  Klaproth’s  analyfis,  is  as  follows  : 
45.0  tellurium, 

27.0  gold, 

19.5  lead, 

8.5  filver, 


*  Ibid. 


1 00.0  and  an  atom  of  fulphur  * 


aS8 

Grey  folia¬ 
ted  gold  ore 
of  Nagyag. 


f  Khprotby 

Ann .  de 
Cbim .  XXV. 
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%  De  Born , 
Kirivan  s 
Klin.  ii.  99, 


$  Ann.  de 
Cbim,  ibid. 
S80. 


100.0  § 


Order  XXI.  ORES  OF  CHROMUM, 


Meta!^ 

ores. 


*  Hitherto  tellurium  has  only  been  found  in  Tran- 
fylvania.  It  occurs  in  thiee  different  mines;  that  of 
Fatzbay,  Offenbanya,  and  Nagyag,  which  are  confider- 
ed  as  gold  mines,  fcecaufe  they  contain  lefs  or  more  of 
that  metal.  Its  gangue  is  commonly  quartz. 


Chromu.m  has  hitherto  been  found  in  too  fmall  quan* 
titles  for  its  extenfive  application  to  the  arts.  When¬ 
ever  it  becomes  plentiful,  its  properties  will  render  it  of 
great  importance  both  to  the  dyer  and  painter.  Na¬ 
ture  has  ufed  it  to  colour  fome  of  her  mod  beautiful  mi¬ 
neral  productions  :  And  can  art  copy  after  a  better  mo- 
del  ?  Hitherto  it  has  been  found  only  in  two  places, 
near  Ekaterinbourg  in  Siberia,  and  in  the  department 
of  the  Var  in  France.  In  the  firlt  of  thefe  places,  and 
probably  alfo  in  the  fecond,  its  gangue  1*4  quartz. 

Genus  I. 


2S9 


SALTS  OF  CHROMUM. 

species  i.  Chromat  of  lead.  G.  I.  $aitn 

Red  lead  ore  of  Siberia.  Chiomfcfj 

This  ftngular  mineral,  which*  has  now  become  fcarce,^* 
is  found  in  the  gold'  mines  of  Beiefof  near  Ekaterim- 
bourg  in  Siberia,  cryltallized  in  four-fided  prifms,  fome- 
times  terminated  by  four Tided  pyramids,  fometimes  not* 

Colour  red,  with  a  lhade  of  yellow.  Streak  and 
powder  a  beautiful  orange  yellow..  Luftre  from  2  to 
3.  Tranfparency  2  to  3.  Structure  foliated.  Tex¬ 
ture  compact.  FraCture  uneven.  Hardnefs  5  to  4. 

Sp.  gr.  6*0269  f  to  5.75  Docs  not  efftrvefee  withf-  Briftw* 
acids.  Before  the  blow- pipe  decrepitates  ;  fome  lead  is  i  Bindkim 
reduced,  and  the  mineral  is  converted  to  a  blfcck  flag, 
which  tinges  borax. green. 

According  to  the  analyfis  of  Vauquelin,  it  is  compo¬ 
fed  of  65*1 2  oxyd  of  lead, 

34.88  chromic  acid. 


100.00 


jj  Jove,  de 

Mnu.  N° 


species  2.  Chromat  of  iron* 

Thi^mineral,  which  has  been  found  only  near  GaF  xxxiv* 76o> 
f:n  in  the  department  of  Var  in  France,  is  in  irregular  *p 
mattes.  fhromatof 

Colour  brown,  not.  unlike  that  of  brown  blende. 

I. nitre  metallic.  Hardnefs  moderate.  Sp*  gr.  4.0326. 

Melts  with  difficulty  bfcfore  the  blow  pipe  ;  to  borax.it 
communicates  a  dirty  green.  Infohible  in  nitric  acid. 

Melted  with  potafs,  and  diffolvedin  water,  the  foiution 
affumes  a  beautiful  orange  yellow  colour. 

It  is  compofed  of  63.6  chromic  acid, 

36.0  oxyd  of  iron. 


99.6  f 


SPECIES  3.  Grey  foliated  gold  ore  of  Nagyag. 
This  ore  is  found  in  plates,  of  different  degrees  of 
thicknefs,  adhering  to  one  another,  but  ealily  feparable: 
thefe  are  fometimes  hexahedVal,  and  often  accumulated 
fo  as  to  leave  cells  between  them. 

Colour  deep  lead  grey,  paffing  to  iron  black,  fpotted. 
Luilre  metallic,  moderate.  Texture  foliated  ;  leaves 
{lightly  flexible  Hardnefs  6.  Sp.  gr.  8.919.  Stains 
the  fingers.  Soluble  in-  acids  with  effervefcence 
According  to  Klaproth,  it  is  compofed  of 
50.0  lead, 

33.0  tellurium, 

8.5  gold, 

7.5  fulphur, 

1 .0  filver  and  copper. 


Chap.  IV, 


f  Taffaert) 
Ann.de 

Of  the  Chemical  Analysis  of  Cbim.sxu* 
Minerals.  ri0* 


The  progrefs  which  the  art  of  analyfing  minerals 
has  unde  within  thefe  laft  twenty  years  is  truly  a  do-  inincrak 
milling*  To  feparate  five  or  fix  fnbftances  intimately 
combined  together,  to  exhibit  each  of  them  feparately, 
to  afeertain  the  prccife  quantity  of  each,  and  even  to 
detcCt  the  prefence  and  the  weight  of,  fubltances  which, 
do  not  approach  part  of  the  compound,  would, 

at  no  very  remote  period,  have  been  con  lid  ere  d  as  a 
hopelefs,  if  not  an  impoffible,  tafk  ;  yet  this  can  now 
be  done  with  the  molt  rigid  accuracy.  ^ 

The  iirft  perfon  who  undertook  the  analyfis  of  mi-£egunbp 
nerals  was  MargrafF  of  Berlin.  His  attempts  were  in-Mirgra& 
deed  rude  ;  but  their  importance  was  foon  perceived  by 
other  chemifts,  particularly  by  Bergman  and  Scheele, 

whofe 


Imp*  ed 
by  *  * 
pra 
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Ch?aV.  >  MINER 

Ana  is  of  whofe  indufiry  and  acTdrefs  brought  the  art  of  analyfing 
Mi  ah.  mineral3  to  a  confiderable  degree  of  perfection. 

But  their  methods,  though  they  had  very  confider¬ 
able  merit,  and,  confidering  the  {late  of  the  fcience,  are 
wonderful  proofs  of  the  genius  of  the  inventors,  were 
1(  often  tedious  and  uncertain,  and  could  not  in  all  cafes 
be  applied  with  confidence.  Thefe  defeds  were  per¬ 
ceived  by  Mr  Klaproth  of  Berlin,  who  applied  himfelf 
to  the  analylis  of  minerals  with  a  pei  fevering  indullry 
v/hich  nothing  could  fatigue,  and  an  ingenuity  and  ac¬ 
curacy  which  nothing  could  perplex.  He  corrected 
what  was  wrong,  and  fupplied  what  was  wanting,  in 
the  analytical  method;  invented  new  procefles,  difeo- 
vered  new  inllruments  ;  and  it  is  to  his  labours,  more 
than  to  thofe  of  any  other  chemifi,  that  the  degree  of 
And  her  perfeClion,  to  which  the  analylis  of  minerals  has  attain- 
cher  ts.  ed,  is  to  be  aferibed.  Many  improvements,  however, 
were  introduced  by  other  chemilis,  tfpecially  by  Mr 
Vauquelin,  whofe  analyfes  in  point  of  accuracy  and  in¬ 
genuity  rival  thofe  of  Klaproth  himfelf. 

We  lhall,  in  this  chapter,  give  a  fhort  defeription  of 
the  moll  perfect  method  of  analyfing  minerals,  as  far 
as  we  are  acquainted  with  it.  We  {hall  divide  the  chap¬ 
ter  into  four  fe&ions.  In  the  firft,  we  lhall  give  an  ac¬ 
count  of  the  inllruments  nfed  in  analyfes;  in  the  fecond, 
we  fhall  treat  of  the  method  of  analyfing  Hones;  in  the 
third,  of  analyfing  combuHibles  ;  and  in  the  fourth,  of 
the  analyfes  of  ores. 

Sect.  I.  Of  the  Injlruinents  of  Analyfes . 

I.  The  chemical  agents,  by  means  of  which  the  an¬ 
alylis  of  minerals  is  accomplifhed,  ought  to  be  prepared 
with  the  greateft  care,  becaufe  upon  their  purity  the 
’  exa&nefe  of  the  operation  entirely  depends.  Thefe  a- 
gents  are  the  three  alkalies,  both  pure  and  combined 
with  carbonic  acid  ;  the  fulphuric,  nitric,  and  muriatic 
acids;  hydrokilphuret  of  potafs  and  fulphurated  hydro¬ 
gen  gas  difl’olved  in  water;  pruffic  alkali,  and  a  few  neu¬ 
tral  fait  s. 

1.  Potafs  and  foda  may  be  obtained  pure,  either  by 
means  of  alcohol,  or  by  the  method  defcribcd  in  the 
article  Chemistry,  n^>  372.  SuppL  Thefe  alkalies  are 
known  to-be  pure  when  their  folution  in  pure  water  occa- 
fions  no  precipitate  in  lime  and  barytie  water  when  the 
precipitate  which  it  produces  in  a  folution  of  filver  is 
completely  diflolved  by  nitric  acid;  and,  lalBy,  when 
faturated  with  carbonic  acid  it  depofits  no  lilica. 

2.  Ammonia  1*3  procured  by  dillilling  one  part  of  mu- 
riat  of  ammonia  with  two  parts  of  quicklime,  and  recei¬ 
ving  the  gas  in  a  difh  containing  a  quantity  of  pure  wa¬ 
ter,  equal  in  weight  to  the  muriat  employed.  Its- pu¬ 
rity  is  known  by  the  fame  tells  which,  afeertain  the  pu¬ 
rity  of  fixed  alkalies. 

3.  The  carbonats  of  potafs  and  foda  may  be  formed 
by  diffolving  the  potafs  and  foda  of  commerce  in  pure 
water,  faturating  the  folution  with  carbonic  acid,  and 
eryfiallizing  them  repeatedly.  When  pure,  thefe  cry-, 
Hals  efflorefee  in  the  air;  and  the  precipitate  which  they 
eccafion  in  folutions  of  barytes  and  of  filver  is  com¬ 
pletely  foluble  in  nitric  acid.  Carbonat  of  ammonia  is 
obtained  by  dillilling  together  one  part  of  muriat  of  am¬ 
monia  and  two  parts  of  carbonat  of  lime. 

#  4*  ^be  fulphuric  acid  of  commerce  often  contains 
citric  acid,  potafs,  lead,  &c.  It  may  be  purified  by  di- 
ftillation  in  a  low  cucurbite.  The  firft  portion,  when 


Me'  d  of 

a'tta  ti£ 
cher  al  a- 


ALO  G  Y.  253 

it  comes  over,  mull  be  fet  alide  ;  it  contains  the  nitiie  Anulyfi*  of 
acid.  The  other  impurities  remain  behind  in  the  cu-  ^Ihierals- 
curbite.  Sulphuric  acid,  when  pure,  difiolves  indigo  v 
without  altering  its  colour,  does  not  attack  mercury 
while  cold,  and  caufes  no  precipitate  in  pure  alkaline  fo^ 
lutions. 

5.  Nitric  acid  often  contains  both  fulphuric  and  mu¬ 
riatic  acids.  It  is  ealily  purified  by  throwing  into  it 
about  three  parts  of  litharge  in  line  powder  for  every 
rco  parts  of  the  acid,  allowing  the  mixture  to  remain 
for  24  hours,  (baking  it  occalionally,  and  then  dillilling 
it.  The  fulphuric  and  muriatic  acids  combine  with  the 
lead,  and  remain  behind  in  the  retort,  lbire  nitric  acid' 
occalions  no  precipitate  in  the  folutions*  of  barytes  and1 
iilver. 

6.  The  muriatic  acid  of  commerce  ufually  contains 
fulphuric  acid,  oxymuriatic  acid,  and  oxyd  of  iron.  It 
may  be  purified  by  diilillation  with  a  little  muriat  of' 
foda  ;  taking  care  to  ftt  afide  the  firll  portion  which 
comes  over.  When-pure  it  caufes  no  precipitate  in  the 
folution  of  barytes,  nor  of.  pure  alkalies,  and  does  not 
attack  mercury  while  cold. 

7.  Hydrofulplnnet  of  potafs  is  made  by  faturating  a 
folution  of  pure  potafs  with  fulphurated  hydrogen  gia; 
and- water  n>ay  be  faturated  with  fulphurated  hydrogen 
gas-  in  the  fame  manner.  See  Chemistry,  n° 

SuppL 

8.  The  method  of  preparing  pruffic  alkali,  oxalic 
acid,  and  the  other  fubllanees  uftd  in  analyfes,  has  been 
already  deferibed  in  the  article  Chemistry,  SuppL  it 

is  unnecefi?.ry  therefore  to  repeat  it  here.  79(} 

II.  Before  a  mineral  is  fubinitted  to  analyfis,  it  ought  How  to  rc- 
to  be  reduced  to  an  impalpable  powder.  This  is  by  not,u.ce  thc 
means  an  eafy  talk  when  the  llone  is  extremely  hard 
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It  ought  to  be  railed  to  a  bright  red  or  white  heat  iu^ 
a  crucible,  and  then  inllantly  thrown  into  cold  water. 
This  fudden  tranfitiou  makes  it  crack  and  break  into 
pieces.  If  thefe  pieces  are  not  fmall  enough,  the  ope¬ 
ration  may  be  repeated  on  each  till  they  are  reduced 
to  the  proper  fize.  Thefe  fragments  are  then  to  he 
beaten  to  fmall  pieces  in  a  poliilitd  Heel  mortar  ;  the 
cavity  of  which  fhould  be  cylindrical,  and  the  Heel  peHle 
fliould  fit  it  cxadlly,  in  order  to  prevent  any  of  the  Hone 
from  efeaping  during  the  a<fl  of  pounding.  As  foon  as 
the  Hone  is  reduced  to  pretty  finall  pieces,  it  ought  to 
be  put  into  a  mortar  of  rockcryllal  or  pint,  and  redu¬ 
ced  to  a  coarfe  powder.  This  mortar  Humid  be  about 
font  inches  in  diameter,  and  rather  more  than  an  inch 
in  depth.  The  pellle  Humid  be  formed  of  the  fame 
Hone  with  the  mortar,  and  care  fhould  be  taken  to  know 
exa&ly  the  ingredients  of  which  this  mortar  1*3  coinpo- 
fed.  Klaproth’s  mortar  is  of  Hint.  We  have  given  its 
analyfis  in  n°  3 2.  of  this  article. 

When  the  Hone  has  been  reduced  to  a  coarfe  pow¬ 
der,  a  certain  quantity',  whofe  weight  is  known  exadlv, 
100  grains  for  inllance,  ought  to  be  taken  and  reduced 
to  as  fine  a  powder  as  pofiible.  This  is  bell  done  br 
pounding  fmall  quantities  of  it  at  once,  not  exceeding 
JO  grains.  The  powder  is  as  fine  as  pofiible  when  it 
feels  foft,  adheres  together,  and  as  it  were  forms  a  cake 
under  the  pefile.  It  ought  then  to  be  weighed  exadl- 
ly.  It  will  almoH  always  be  found  heavier  after  being 
pounded  than  it  was  before ;  owing  to  a  certain  quan¬ 
tity  of  the  fubfiance  of  the  mortar  which  has  been  rub¬ 
bed  off  during  the  grinding  and  mixed  with  the  pow¬ 
der* 
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der.  This  additional  weight  muft  be  carefully  noted  ; 
and  after  the  analyfis,  a  portion  of  the  ingredients  of  the 
mortar,  correfponding  to  it,  mull  oe  fubtradfed. 

III.  It  is  necefl'ary  to  have  a  crucible  of  pure  filver, 
■or,  what  is  far  preferable,  of  platinum,  capable  of  hold¬ 
ing  rather  more  than  feven  cubic  inches  of  water,  and 
provided  with  a  cover  of  the  fame  metal.  1  here  (liould 
alfo  be  ready  a  fpatula  of  the  fame  metal  about  .  four 
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Ingredients 
of  ftoues. 


The  diflies  in  which  the  folution?,  evaporations,^  &c. 
are  performed,  ought  to  be  of  glafs  or  porcelain.  Thofe 
of  porcelain  are  cheaper,  becaufe  they  are  not  fo  apt  to 
break.  Thofe  which  Mr  Vauquelin  ufes  are  of  porce¬ 
lain  ;  they  are  fedions  of  fpheres,  and  are  glazed  both 
within  and  without,  except  that  part  of  the  bottom 
-which  is  immediately  expofed  to  the  fire. 

Sect.  II. 
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Method  of 
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Analyfis  of  S lores  (v). 

The  only  fubftances  which  enter  into  the  compofl- 
tion  of  the  limple  ftones,  as  far  at  leaft  as  analyfis  has 
difeovered,  are  the  fix  earths,  filica,  alumina,  zircoma, 
glucina,  lime,  and  magnefia  ;  and  the  oxyds  of  iron, 
•manganefe,  nickel,  chromum,  and  copper  (  z )  •  Seldom 
more  than  four  or  five  of  thefe  fubftances  are  found  com¬ 
bined  together  in  the  fame  Itone  :  wei^all  fnppofe, 
however,  in  older  to  prevent  unneceflary  repetitions, 
that  they  are  all  contained  in  the  mineral  which  we  aie 

going  to  analyfe.  .  , 

Let  1 00  or  200  grains  of  the  {lone  to  be  analyfed,  pre- 
vioufly  reduced  to  a  fine  powder,  be  mixed  with  three 
times  its  weight  of  pure  potafs  and  a  little- water,  and 
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which  kept  it  in  folution.  Then  an  efiervefcence  takes  AnalyrBo( 
place,  owing  to  the  decompofition  of  fome  caibonat  of  Ml™k 
potafs  formed  during  the  fufion.  At  the  fame  time  * '  ~ 
the  flaky  precipitate  is  rediffolved  ;  as  is  alfo  that  part 
of  the  matter  which,  not  having  been  diiTolved  in  the 
•water,  had  remained  at  the  bottom  of  the  difli  in  the 
form  of  a  powder.  This  powder,  if  it.confills  only  of 
filica  and  alumina,  diflolves  without  cflervefcence  ;  but 
if  it  contains  lime,  an  effervefcence  takes  place. 

If  this  folution  in  muriatic  acid  be  colourlefs,  we  may 
conclude  that  it  contains  no  metallic  oxyd,  or  only  a 
very  fmall  portion;  if  its  colour  be  purplith  red,  it  con¬ 
tains  manganefe  ;  orange  red  indicates  the  prefence  of 
iron  ;  and  golden  yellow  the  prefence  of-chtomum. 

This  folution  is  to  be  poured  into  a  capfule  of  porce- 
lain,  covered  with  paper,  and  evaporated  to  drynefs  in 
.a  fand  bath.  When  the  evaporation  is  drawing  towards 
its  completion,  the  liquor  affumes  the  form  of  jelly.  It 
mult  then  be  llirred  conftantly  with  a  glafs  or  porcelain 
rod,  in  order  to  facilitate  the  difengagement  of  the  acid 
and  water,  and  to  prevent  one  part  of  the  matter  from 
being  too  much,  and  another  not  fufficiently  dried. 
Without  this  precaution,  the  filica  and  alumina  would 
not  be  completely  feparated  from  each  other.  .qo 

When  the  matter  is  leduced  almoil  to -a  dry  powder,  How  th( 
a  large  quantity  of  pure  water  is  to  be  poured  on  it  j fi  isfi 
and,  after  expofure  to. a  flight  heat,  the  wholeis  to  be  Plated, 
poured  on  a  filter.  The  powder  which  remains  upon 
the  filter,  is  to  be  wathed  repeatedly,  till  the  water  with 
which  It  has  been  waflied  ceafes  to  precipitate  filver 
from  its  folutions.  This  powder  is  the  whole  of  the 
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times  its  we  ght  or pure  pota  s  ^  which  the  Hone  that  we  are  analyfing  contained, 

expofedin  the  fflwor  plat  mum ^  cruc  bl.  t  o  J  J  between  folds  of  blotting  paper, 


heat  The  heat  ftiould  at  firft  be  applied  flowly,  and 
the  matter  fhculd  be  conftantly  ftirred,  to  prevent  tne 
potafs  from  fvvelliug  and  throwing  any  part  out  of  the 
crucible.  When  the  whole  water  is  evaporated,  the 
mixture  Ihould  be  kept  for  half  an  hour  or  three  quar¬ 
ters  in  a  ftrong  red  heat. 

If  the  matter  in  the  crucible  melts  completely,  and 
appears  as  liquid  as  water,  we  may  be  certain  that  the 
(tone  which  we  arc  analyfipg  confifts  chiefly  of  filica  ; 
if  it  remains  opaque,  and  of  the  confiftence  of  paite,  the 
other  earths  are  -moft  abundant  ;  -if  it  remains  in  the 
form  of  a  powder,  alumina  is  the  prevalent  earth  I 
the  matter  in  the  crucible  be  ol  a  daik  or  browmih  red 
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colour,  it  contains  oxyd  of  iron;  if  it  is  grafs  green, 
manganefe  is  prefent ;  if  it  is  yellowifh  green,  it  con- 


tains  chromum.  .  ~  , 

When  the  crucible  has  been  taken  from  the  fire  and 

v.-iped  on  the  outfide,  it  is  to  be  placed  in  a  capfule  of 
porcelain,  and  filled  w  ith  water.  1  h.s  water  is  to  be 
renewed  from  time  to  time  till  all  the  matter  is  detach¬ 
ed  from  the  crucible.  The  water  diflolves  a  part  of  the 
combination  of  the  alkali  with  the  filica  and  alumina 
of  the  flone,  and  if  a  fnfficient  quantity  were  ufed,  it 
would  diftolve  the  whole  of  that  combination. 

Muriatic  acid  is  now  to  be  poured  in  till  the  whole 
.,T  the  matter  is  diiTolved.  At  firft  a  flaky  precipitate 
becaufe  the  acid  combines  with  the  alkali 
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It  mult  firft  be  dried  between  folds  of  blotting  paper, 
then  heated  red  hot  in  a  platinum  or  iilveiLcrucible,  and 
weighed  while  it  is  yet  warm.  It  ought  to  be  a  fine 
powder,  of  a  white  colour,  not  adhering  to  the  fingers, 
and  entirely  Soluble  in  acids.  If  it  be  coloured  %  it  is 
contaminated  with  fome  metallic  oxyd  ;  and  (hews,  that 
the  evaporation  to  drynefs  has  been  performed  at  too 
high  a  temperature.  rlo  feparatci  this  oxyd,  the  filica 
mull  he  boiled  with  an  acid,  and  then  wafhed  and  dried 
as  before.  The  acid  folution  muft  be  added-  to  the  water 
which  pa(Ted  through  the  filter,  and  which  we  lhall  de¬ 
nominate  A. 

The  watery  folutiomA  is  to  be  evaporated  till  its 
quantity  does  hot  exceed  30  cubic  inches,  or  nearly  an 
Englilh  pint.  A  folution  of  carbonat  of.  potafs  is  then 
to  be  poured  into  it  till  no  more  matter  precipitates. 
It  ought  to  be  boiled  a  few  , moments  to  enable  all  the 
precipitate  to  fall  to  the  bottom.  '  When  the  whole  01 
the  precipitate  has  colle&ed  at  the  bottom,  the  fuper- 
natant  liquid  is  to  be  decanted  oil ;  and  water  being 
fubftituted  in  its  place,  the  precipitate  and  water  are  w 
be  thrown  upon  a  filter.  When  the  water  has  run  oil, 
the  filter  with  the  precipitate  upon  it  is  to  be  placed 
between  folds  of  blotting  paper:  When  the  precipi¬ 
tate  has  acquired  fome  confiller.ee,  it  is  to  be  carefully 
collected  by  an  ivory  knife,  mixed  with  a  folution  ot 
pure  potafs,  and  boiled  in  a  porcelain  capfule.  If  any 
1  alumina 


(y)  Part  of  thi,  fcaiori  is  to  be  confuted  as  an  abftrad  of  a  treatife  of  Vauqudin  on  the  analyfis  of  ftones, 

■pU?z?B.m«eh^fa  been  ^difeovered  m^e  tingle  flone,  the  fnurohte;  but  its  prefence  in  ftones  is  fo  un- 
colmlnV  th^it  cL  £r«ly  be  looked  for.  The  method  of deteding  .MUI*e  noticed  afterwards..  . 
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%  Aral'*^  alumina  or  glucina  be  prefent,  they  will  be  diflolved  in 
-  Mi j  a*s  the  potafs  ;  while  the  other  fubftances  remain  untouch¬ 
ed  in  the  form  of  a  powder,  which  we  (hall  call  B. 

Into  the  folution  of  potafs  as  much  acid  mull  be 
poured  as  will  not  only  fat  urate  the  potafs,  but  alfo  com¬ 
pletely  rediffblvc  any  precipitate  which  may  have  at  fir  ft 
appeared.  Carbonat  of  ammonia  is  now  to  be  added 
in  fuch  quantity  that  the  liquid  fhall  tafte  of  it.  By 
this  addition  the  whole  of  the  alumina  will  be  precipi¬ 
tated  in  white  fleaks,  and  the  glucina  will  remain  dif- 
folved,  provided  the  quantity  of  carbonat  of  ammonia 
ufed  be  not  too  fmall.  The  liquid  is  now  to  he  filter¬ 
ed,  and  the  alumina  which  will  remain  on  the  filter  19  to 
be  walked,  dried,  heated  ted  hot.  and  then  weighed 
To  fee  if  it  be  really  alumina,  difTolve  it  in  fulphuric 
acid,  and  add  a  fuftlcient  quantity  of  fulphat  or  acetite 
of  potafs ;  if  it  be  alumina,  the  whole  of  it  will  be  con¬ 
verted  into  cryftals  of  alum. 

Let  the  liquid  which  lias  palled  through  the  filter  be 
boiled  for  fomc  time,  and  the  glucina,  if  it  contains  any, 
will  be  precipitated  in  a  light  powder,  which  may  be 
dried  ar.d  weighed.  When  pure,  it  is  a  fine,  foft,  very 
light,  taftelefs  powder,  which  does  not  concrete  when 
heated,  as  alumina  does. 

The  refiduum  B  may  contain  lime,  magnefia,  and  one 
or  more  metallic  oxyds.  Let  it  be  diffolvcd  in  weak 
fulphuric  acid,  and  the  folution  'evaporated  to  drynefs 
Pour  a  fmall  quantity  of  water  on  it  The  water  will 
difTolve  the  fulphat  of  magnefia,  and  the  metallic  fid* 
phat9  ;  but  the  fulphat  of  lime  will  remain  lindiffolved. 
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Let  it  be  heated  red  hot  in  a  crucible,  am 
The  lime  amounts  to  0.41  of  the  weight. 

Let  the  folution  containing  the  remaining  fulphats 
be  diluted  with  a  large  quantity  of  water,  let  a  fmall 
rxcefs  of  acid  be  added,  and  then  let  a  faturated  car* 
bonat  of  potafs  be  poured  in.  The  oxyds  of  ehromuin, 
Lon,  and  n*ckel,  will  be  precipitated,  and  the  magnefia 
and  oxyd  of  manganefc  will  remain  difTolved.  The  pre¬ 
cipitate  we  fhall  call  C. 

Vf  >  ^nto  folution  let  a  folution  of  hydrofulphuret  of 
i:d  po'afs  be  poured,  and  the  manganefe  will  be  precipita¬ 
ted  in  the  ftate  of  a  hydrofulphuret.  Let  it  be  calci- 
j^a‘ L  ned  in  contact  with  air,  and  weighed.  The  magnefia 
’  may  then  be  precipitated  by  pure  potafs,  waflied,  ex- 
pofed  to  a  red  heat,  and  then  weighed. 

Let  the  refiduum  C  be  boiled  repeatedly  with  nitric 
■  1  acid,  then  mixed  with  pure  potafs ;  ar.d  after  being 

Cfcf Lm  *ieateL  let  the  liquid  be  decanted  olf.  Let  the  preci¬ 
pitate,  which  coniifts  of  the  oxyds  of  iron  and  nickel, 
be  walked  with  pure  water  ;  and  let  this  water  be  added 
to  the  folution  of  the  nitric  acid  and  potafs.  That  fo¬ 
rtiori  contains  the  chromum  converted  into  an  acid, 
Add  to  this  fo’ution  an  excefs  of  muriatic  acid,  and  eva¬ 
porate  till  the  liquil  alfumes  a  green  colour  ;  then  add 
a  pure  alkali  :  The  chromum  precipitates  in  the  Rate 

I,  of  an  oxyd,  and  may  be  dried,  and  weighed. 

Let  the  precipitate,  confiding  of  the  oxyds  of  iron 
and  nickel,  be  diOblved  in  muriatic  acid  ;  add  an  excefs 
of  ammonia  :  the  oxyd  of  iron  precipitates.  Let  it  be 
wafked,  diied,  and  weighed. 

And  .jjtj  Lvaporate  the  folntion;  and  the  oxyd  of  nickel  will 
‘alfo  precipitate  ;  and  its  weight  may  be  afeertained  in 
the  fame  manner  with  the  other  ingredients. 

The  weights  of  all  the  ingredients  obtained  are  now 
to  be  added  together,  and  their  fum  total  compared  with 
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the  weight  of  the  matter  fubmitted  to  analyfis.  If  tlia  Analyfis  of 
two  are  equal,  or  if  they  differ  only  by  .03  or  .04  parts,  ^incrai% 
we  may  conclude  that  the  analyfis  has  been  properly 
performed  :  but  if  the  lofs  of  weight  be  conftderable, 
fomething  or  oilier  baa  been  loft.  The  analyfis  mufl 
therefore  be  repeated  with  all  oofiible  care.  If  there  is 
(fill  the  fame  lofs  of  weight,  we  may  conclude  that  the 
ft  one  contains  fome  fubftance,  which  has  either  evapo¬ 
rated  by  the  heat,  or  Is  foluble  in  water.  ^ 

A  frefh  portion  of  the  ftor.e  muft  therefore  be  bro- Method  of 
ken  into  fmall  pieces,  and  expofed  in  a  porcelain  cru-dcte<fthi£ 
cible  to  a  ftrong  heat.  If  it  contains  water,  or  any^?Jat^c 
other  volatile  fubftance,  they  will  come  over  into  the  re¬ 
ceiver;  and  their  nature  and  weight  may  be  afceitained. 

If  nothing  comes  over  into  the  receiver,  or  if  what 
comes  over  is  not  equal  to  the  weight  wanting,  we  may 
conclude  that  the  (tone  contains  feme  ingredient  which 
is  foluble  in  water. 

To  difeover  whether  it  contains  potafs ,  let  the  ftone,  Methoi  <,£ 
reduced  to  an  impalpable  powder,  be  boiled  five  or  fix  afeertain- 
times  in  fucceftion,  with  very  ftrong  fulphuric  acid,  ap-in^w^c“ 
plying  a  pretty  ftrong  heat  towards  the  end  of  the  ope-tht^ones 
ration,  in  order  to  expel  the  excefs  of  acid  ;  but  takingp0tafs 
care  that  it  be  not  ftrong  enough  to  decompofe  the  falts 
which  have  been  formed. 

Water  is  now  to  be  poured  on,  and  the  refiduum, 
which  does  not  difTolve,  is  to  be  wafhed  with  water  till 
it  becomes  taftelefs.  The  watery  folution  is  to  be  fil¬ 
tered,  and  evaporated  to  drynefs,  in  older  to  drive  off 
any  excefs  of  acid  which  may  be  prefent.  The  falts  are 
to  be  again  diftblved  in  water  :  and  the  folution,  after 
being  boiled  for  a  few  moments,  is  to  be  filtered  and 
evaporated  to  a  conftitence  proper  for  cryllallizing.  h 
the  ftone  contains  a  fuftieient  quantity  of  alumina,  and 
it  potafs  be  prefent,  cryftals  of  alum  will  be  formed  ; 
and  the  quantity  of  potafs  may  be  diicovered  by  weigh¬ 
ing  them,  it  being  nearly  r^th  of  their  weight.  If  the 
ftone  does  not  contain  alumina,  or  not  in  fuftlcient  quan¬ 
tity,  a  folution  of  pure  alumina  in  fulphuric  acid  mufl 
be  added.  Sometimes  the  alum,  even  when  potafs  is 
prefent,  does  not  appear  for  fever?.!  days,  or  even  weeks; 
and  fometimes,  when  a  great  quantity  of  alumina  is  pre¬ 
fent,  if  the  folution  has  been  too  much  concentrated  by 
evaporation,  the  fulphat  of  alumina  prevents  the  alum 


from  cryftallizing  ?.t  all.  Care,  therefore,  nml  be  ta¬ 
ken  to  prevent  this  Taft  fource  of  error.  The  alum  ob¬ 
tained  may  be  diftblvcd  in  water,  and  barytic  water 
poured  into  it  as  long  as  any  precipitate  forms.  The 
liquor  is  to  be  filtered,  and  evaporated  to  drynefs.  The 
reiiduum  will  confift  of  potafs  and  a  little  carbonat  of 
potafs.  The  potafs  may  be  difTolved  in  a  little  water. 

This  folution,  evaporated  to  drynefs,  gives  us  the  pot* 
afs  pure  ;  which  may  be  examined  and  weighed. 

If  no  cryftals  of  a! urn  can  be  obtained,  we  muft  look  3:: 
for  fome  other  fubftance  than  potafs.  The  ftone,  for^rio~a‘ 
inftance,  may  contain  foda.  '1  he  prefcnce  of  this  al¬ 
kali  may  be  diicovered  by  decompofing  the  folution  in 
fulphuric  acid,*  already  deferibed,  by  means  of  ammo¬ 
nia.  The  liquid  which  remains  is  to  he  evaporated  to 
drynefs,  and  the  reiiduum  is  to  be  calcined  in  a  cru¬ 
cible.  By  this  method,  the  fulphat  of  ammonia  will  be 
volatilized,  and  the  foda  will  remain.  It  may  be  redif- 
folved  in  water,  cry  ftallized,  and  examined. 

If  fulphuric  acid  does  not  attack  the  ftone,  as  is  of¬ 
ten  the  cafe,  it  mufl  be  decompofed  by  fufton  with  fo¬ 
da,. 
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Ana’yfis  of  da,  in  the  fame  manner  as  Formerly  direfted  with  pot- 
Minerals.  afs#  The  matter>  after  fuf,0n,  is  to  be  diluted  with 

'  water,  and  then  faturated  with  fulphuric  acid.  The 
folution  is  to  be  evaporated  to  drynefs,  the  reliduum 
again  diflolved  in  water,  and  evaporated.  Sulphat  of 
foda  will  cryftallize  firft ;  and  by  a  fecond  evaporation, 
if  the  (lone  contains  potafs  and  alumina,  cryftals  of  alum 
will  be  depofited. 

The  prefence  of  potafs  may  be  difcovcred,  by  mix- 
iii(r  with  a  fomewhat  concentrated  folution  of  muriat 
of) platinum,  the  fait  obtained,  either  by  decompohng 
the  ftone  immediately  by  an  acid,  or  by  faturating  with 
an  acid  the  matter  obtained  by  fufmg  the  Hone  with 
foda.  If  any  potafs  be  prefent,  a  very  red  precipitate 
will  be  formed.  This  precipitate  Is  a  triple  fait,  com- 
pofed  of  potafs,  muriatic  acid,  and  oxyd  of  platinum. 
Ammonia,  indeed,  produces  the  fame  precipitate  ;  but 
ammonia  has  not  hitherto  been  difcOvered  in  ilones. 


.  f  .  flUIUIUHIU  - - - 

Anab  Cs  of  In  this  manner  may  Ample  Hones  and  aggregates  be 


faiine 

(tones, 


analyfed.  As  to  faiine  Ilones,  their  analyfis  mud  vary 
according  to  the  acid  which  they  contain.  But  almoil 
all  of  them  may  be  decomposed  by  one  or  other  of  two 
methods;  of  each  of  which  we  {hall  give  an  example. 
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I.  Analyfis  of  Carbonat  of  Strontites. 

Klaproth  analyfed  this  mineral  by.  diflolving  ICO 
ports  of  it  in  diluted  muriatic  acid:  during  the  folution, 
parts  of  caibonic  acid  efcaped.  The  folution  cry- 
ilallized  in  needles,  and  when  diffolved  in  alcohol,  burnt 
with  a  purple  flame.  Therefore  it  contained  ftrontites. 
He  diflolved  a  grain  of  fulphat  of  potafs  in  fix  ounces 
of  water,  and  let  fall  into  it  three  drops  of  the  muriatic 
folution.  No  precipitate  appeared  till  next  day.  There¬ 
fore  the  folution  contained  no  barytes  :  for  if  it  had,  a 
precipitate  would  have  appeared  immediately.  ^ 

He  then  decompofed  the  muriatic  acid  folution,  by 
mixing  it  with  carbonat  of  potafs.  Carbonat  of  ftron¬ 
tites  precipitated.  By  the  application  of  a  ftrong  heat, 
the  carbonic  acid  was  driven  off.  The  whole  of  the 
earth  which  remained  was  diflolved  in  water.  It  cry- 
*  Klaproth's  ftallized  ;  and  when  dried,  weighed  69**. 

*’  II.  Analyfis  ol  Sulphat  of  Strontites. 

Mr  Vanquelin  analyfed  an  impure  fpecimen  of  this 

mineral  as  follows  :  ,  . 

On  2CO  parts  of  the  mineral,  diluted  nitric  acid  was 
poured.  A  violent  effervefcence  took  place,  and  part 
of  the  mineral  was  diflolved.  The  undiflulved  portion, 
after  being  heated  red  hot,  weighed  167.  Therefore 
3  3  parts  were  diflolved. 

The  nitric  folution  was  evaporated  to  drynefs  :  A 
red  J.ifh  fubflance  remained,  which  indicated  the  prefence 
of  oxyd  of  iron.  This  fubflance  was  rediflblved  in  wa¬ 
ter,  and  feme  ammonia  mixed  with  it ;  a  reddifh  pre¬ 
cipitate  appeared,  which,  when  dried,  weighed  I,  and 
was  oxyd  of  iron.  The  remainder  of  the  folution  was 
precipitated  by  carbonat  of  potafs.  The  precipitate 
weighed,  when  dried,  20,  and  pofTefTed  the  properties 
of  carbonat  of  lime.  Therefore  200  parts  of  this  mi¬ 
neral  contain  20  of  carbonat  of  lime,  1  of  oxyd  of  iron, 
and  the  remainder  of  the  33  parts  lie  concluded  to  be 

water.  , 

The  167  parts,  which  were  mfoluble  m  nitric  acid, 

were  mixed  with  500  parts  of  carbonat  of  potafs,  and 
70C0  parts  of  water,  and  boiled  for  a  confiderable  time. 

l 
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The  folution  was  then  filtered,  and  the  refiduum  wafh- Analyte 
ed  and  dried.  The  liquid  fcarcely  effervefeed  with  a-  Mitier^ 
cids  ;  but  with  barytes  it  produced  a  copious  precipi¬ 
tate,  totally  indifibluble  in  muriatic  acid.  Therefore  it 
contained  fulphuric  acid. 

The  undiflblved  refiduum,  when  dried, ,  weighed  129 
parts.  It  diflolved  completely  in  muriatic  acid..  The 
folution  cryftalli'zed  in  needles  ;  when  diflolved  in  alco¬ 
hol,  it  burnt  with  a  purple  flame  ;  and,  in  fhort,  had  all 
the  properties  of  muriat  of  flrontites.  herefore  thefe 
1  29  parts  were  carbonat  of  flrontites.  Now,  100  parts 
of  this  carbonat  contain  30  of  carbonic  acid  ;  therefore 
1  29  contain  3$. 7.  Therefore  the  mineral  mull  con. 
tain  in  200  parts  90.3  of  ftrontites. 

Now,  the  infoluble  refiduum  of  167  parts  was  pure 
fulphat  of  ftrontites  ;  and  we  have  feen  that  it  contain¬ 
ed  90.3  of  ftrontites.  Therefore  the  fulphuric  acidmuft 
amount  to  76.7  parts  f.  _  tJW.* 

Nearly  in  the  fame  manner  as  in  the  hrlt  ot  thele  ex- Min  N* 
amples,  may  the  analyfis  of  carbonat  of  lime  and  barytes xmii.p. 
be  performed  ;  and  nearly  in  the  fame  manner  with  the 
fecond,  we  may  analyfe  the  fulphatsof  lime  and  barytes. 

Phofphat  of  lime  may  be  diflolved  in  muriatic  acid, 
and  the  lime  precipitated  by  fulphuric  acid,  and  its 
quantity  afeertained  by  decompofing  the  fulphat  of  lime 
obtained.  The  liquid  folution  may  be  evaporated  to 
the  confidence  of  honey,  mixed  with  charcoal  powder, 
and  diililled  in  a  ftrong  heat.  By  this  means  phofpho- 
rus  will  be  obtained.  The  impurities  with  which  the 
phofphat  may  be  contaminated  will  partly  remain  undif- 
folved,  and  be  partly  diflolved,  in  muriatic  acid.  They 
may  be  detefted  and  afeertained  by  the  rules  laid  down 
in  the  fecond  feftion  of  this  chapter. 

The  fluat  of  lime  may  be  mixed  with  fulphuric  acid 
and  diililled.  The  fluoric  acid  will  come  over  in  the 
form  of  gas,  and  its  weight  may  be  afeertained.  What 
remains  in  the  retort,  which  will  conlift  chiefly  of  ful¬ 
phat  of  lime,  may  be  analyfed  by  the  rules  already  laid 

down.  ...  ty 

The  borat  of  lime  may  be  diflolved  in  nitric  or  ful-  And  bo 
phuric  acid:  The  folution  may  be  evaporated  to  dry-ra  ** 
nefs,  and  the  boracic  acid  feparated  from  the  refiduum 
by  means  of  alcohol,  which  will  diflblve  it  without  aft- 
ing  on  any  of  the  other  ingredients.  The  remainder 
of  the  dry  mafs  may  be  analyfed  by  the  rules  laid  down 
in  Seft.  II.  of  this  Chapter. 
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Sect.  III.  Of  the  Analyfis  of  Comhujlilles . 


The  only  combuftibles  of  whofe  analyfis  it  will  be 
neceflary  to  foeak  are  coals  and  fulphur  ;  for  the  me¬ 
thod  of  analysing  the  diamond  and  oil  has  already  been 
given  in  the  article  Chemistry,  SuppL  jd 

Coal  is  com  pofed  of  carbon,  bitumen,  and  fome  por- Earths 
tion  of  earth.  The  earths  may  be  detefted  by  burning coaljitf 
completely  a  portion  of  the  coal  to  be  analyfed.  The 
alhes  which  remain  after  incineration  coniiit  of  the 
earthy  part.  Their  nature  may  be  afeertained  by  the 
rules  laid  down  in  Seft.  II.  of. this  Chapter. 

For  the  method  of  afeertaining  the  proportion  of 
carbon  and  bitumen  in  coal,  we  are  indebted  to  Mr  Kir-  ^ I 

wan.  .  , 

When  nitre  is  heated  red  hot,  and  charcoal  is  thrown  detect  (j 

on  it,  a  violent  detonation  takes  place;  and  if  the  quan-t 
tity  of  charcoal  be  fufficient,  the  nitre  is  completely  de-^^J 
compofed.  Now,  it  requires  a  certain  quantity  of  pure  and  bi' 
r  carbon  men* 
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vfis  of  carbon  to  decompofe  a  given  weight  of  nitre.  From 
the  experiments  of  Lavoiiier,  it  follows,  that  when  the 
detonation  is  performed  in  dole  veflels  under  water, 
i  3.31  parts  of  charcoal  are  capable  of  decompofmg  too 
parts  of  nitre *,  But  when  the  detonation  is  perform¬ 
ed  in  an  open  crucible,  a  fmallcr  proportion  of  charcoal 
is  neceffary,  becaufe  part  of  the  nitre  is  decompofed  by 
the  a&ion  of  the  furrounding  air.  Scheele  found,  that 
under  thefe  circumftances  10  parts  of  plumbago  were 
fufheient  to  decompofe  96  parts  of  nitre,  and  Mr  Kir- 
wan  found,  that  nearly  the  fame  quantity  of  chaicoal 
was  fufheient  for  producing  the  lame  efFetl. 

Macquer  long  ago  oblerved,  that  no  volatile  oily 
matter  will  detonate  with  nitre,  unlefs  it  be  previoufly 
reduced  to  a  charcoal;  and  that  then  its  efied  upon  nitre 
is  precifely  proportional  to  the  charcoal  which  it  con- 
^tuquert  tains  f.  Mr  Kirwan,  upon  trying  the  experiment  with 
■  vegetable  pitch  and  maltha ,  found,  that  thefe  fubftances 
did  not  detonate  with  nitre,  but  merely  burn  upon  its 
furface  with  a  white  or  yellow  flame  ;  and  that  after 
they  were  confumed,  nearly  the  fame  quantity  of  char¬ 
coal  was  necelfary  to  decompofe  the  nitre  which  would 
have  been  required  if  no  bitumen  had  been  nfed  at  all 
Now  coals  are  chiefly  compofed  of  charcoal  and  bitu¬ 
men.  It  occurred  therefore  to  Mr  Kirwan,  that  the 
quantity  of  charcoal  which  any’'  coal  contains  may  be 
afeertained  by  detonating  it  with  nitre  :  For  fmee  the 
bitumen  of  the  coal  has  no  effect  in  decompofing  nitre, 
it  is  evident  that  the  detonation  and  decompoiition 
muft  be  owing  to  the  charcoal  of  the  coal  ;  and  that 
therefore  the  quantity  of  coal  neceffary  to  decompofe  a 
given  portion  of  nitre  will  indicate  the  quantity  of  car¬ 
bon  which  it  contains  :  and  the  proportion  of  charcoal 
and  earth  which  any  coal  contains  being  afeertained,  its 
bituminous  part  may  be  cafily  had  from  calculation. 

The  crucible  which  he  ufed  m  his  experiments  was 
large  ;  it  was  placed  in  a  wind  furnace  at  a  di fiance 
from  the  flue,  and  the  heat  Tn  every  experiment  was  as 
equal  as  poffible.  The  moment  the  nitre  was  red  hot, 
the  coal,  previoufly  reduced  to  fmall  pieces  of  the  fize 
of  a  pin  head,  was  projected  in  portions  of  one  or  two 
grains  at  a  time,  till  the  nitre  would  no  longer  deto¬ 
nate  ;  and  every  experiment  was  repeated  feveral  times 
to  enfure  accuracy. 

He  found,  that  480  grains  of  nitre  required  50 
grains  of  Kilkenny  coal  to  decompofe  it  by  this  me¬ 
thod.  Therefore  10  grains  would  have  decompofed  96 
of  nitre;  precifely  the  quantity  of  charcoal  which  would 
have  produced  the  fame  effeft.  Therefore  Kilkenny 
coal  is  compofed  almolt  entiiely  of  charcoal. 

Cannel  coal,  when  incinerated,  left  a  refiduum  of 
3.12  in  the  ico  parts  of  earthy  aflies.  66. 5  grains  of 
it  were  required  to  decompofe  480  grains  of  nitre;  but 
50  parts  of  charcoal  would  have  been  fufRcient :  there¬ 
fore  66.5  grains  of  cannel  coal  contain  50  grains  of 
charcoal,  and  2.c8  of  earth  ;  the  remaining  14.42 
grains  muft  be  bitumen.  In  this  manner  may  the  com- 
pQfition  of  any  other  coal  be  afeertained. 

As  for  fulphur,  in  order  to  afeertain  any  accidental 
impurities  with  which  it  may  be  contaminated,  it  ought 
to  be  boiled  in  thirty  times  its  weight  of  water,  after¬ 
wards  in  diluted  muriatic  acid,  and  laftly  in  diluted  ni- 
tro- muriatic  acid.  Thefe  fubftances  will  deprive  it  of 
all  its  impurities  without  a6ling  on  the  fulphur  itfelf, 
at  lead  if  the  proper  cautions  be  attended  to.  The 
Sufpl.  Vol.  II.  Part  I. 
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fulphur  may  then  be  dried  and  weighed.  The  deft-  Analyfo  of 
ciency  in  weight  will  mark  the  quantity  of  the  fubftan-  ra!s^ 
ces  which  contaminate  the  fulphur.  The  folutfons  may 
be  evaporated  and  examined,  accoiding  to  the  rules  laid 
down  in  the  fecond  and  fourth  lections  of  this  chapter. 

Sect.  IV.  Of  the  Analyfis  of  Ores . 

The  method  of  analyfmg  ores  muft  vary  confide r-  No  general 
ably,  according  to  the  metab  which  they  ait  fufpeited 
to  contain.  A  general  method,  therefore,  of  analyfmg oreSt 
would  be  of  no  ufe,  even  if  it  could  be  given,  became 
it  would  be  too  complicated  ever  to  be  practilcd.  We 
fhall  content  ourfelves  with  exhibiting  a  fufficicnt  num¬ 
ber  of  the  anal)  fes  of  ores,  to  take  in  moll  of  the  cafes 
which  can  occur.  Fie  who  willies  for  more  information 
on  the  fubjedl,  may  conlult  the  treatife  of  Bergman  on 
the  . Inalyfes  of  Ores;  Mr  Kirwan’s  treatife  on  the  fame 
fubjeft;  and,  above  all,  he  ought  to  iindy  the  nume¬ 
rous  analyfes  of  ores  which  have  been  pubiilbed  by  Mr 
Klaproth. 

I.  Analyfis  of  Red  Silver  Ore. 

Mr  Vauquelin  analyfed  this  ore  as  follows:  Me  hod  of 

He  reduced  100  parts  of  it  to  fine  powder,  pooreda:  a  yluig 
over  it  500  parts  of  nitric  acid  previoufly  diluted  withred  iilvec 
water,  and  applied  a  gentle  heat  to  the  mixture.  Theurc* 
colour  of  the  powder,  which  before  the  mixture  with 
nitric  acid  was  a  deep  purple,  became  giadually  lighter, 
till  at  laft  it  was  pure  white.  During  this  change  no 
nitrous  gas  was  extricated  ;  hence  he  concluded,  that 
the  metals  in  the  ore  were  in  the  ftate  of  oxyds. 

When  the  nitric  acid,  even  though  boiled  gently, 
did  not  appear  to  be  capable  of  diffolving  any  more  of 
the  powder,  it  was  decinted  off,  and  the  refiduum,  af¬ 
ter  being  carefully  wafhed,  weighed  42.06. 

Upon  thefe  42.06  parts  concentrated  muriatic  acid 
was  poured ;  and  by  the  application  of  heat,  a  conft- 
derable  portion  was  diflblved.  The  reliduum  was  re¬ 
peatedly  wafhed  with  muriatic  acid,  and  then  dried. 

Its  weight  was  14.6666.  One  portion  of  thefe  14  6666 
parts,  when  thrown  upon  burning  coals,  burnt  with  a 
blue  flame  and  fulphureous  fmell.  Another  portion 
fublimed  in  a  clofe  veflel  without  leaving  any  reliduum. 

In  fhort,  they  had  all  the  properties  of  fulphur.  There¬ 
fore  100  parts  of  red  filvei  ore  contain  14.6666  of  ful¬ 
phur. 

The  muriatic  acid  folution  was  now  diluted  with  a 
great  quantity  of  water  ;  it  became  milky,  and  depofited 
a  white  flaky  powder,  which  when  wafhed  and  dried 
weighed  21.25.  This  powder,  when  heated  with  tar¬ 
tar  in  a  crucible,  was  converted  into  a  bluilh  white  brittle 
metal,  of  a  foliated  texture,  and  pofrefiing  all  the  other 
properties  of  antimony.  Red  filver  ore  therefore  con¬ 
tains  21.25  of  oxyd  of  antimony. 

The  folution  in  nitric  acid  remained  now  to  be  exa¬ 
mined.  When  muriatic  acid  was  poured  into  it,  a 
copious  white  precipitate  appeared,  which,  when  walk¬ 
ed  and  dried,  weighed  72.66.  It  had  all  the  properties 
of  muriat  of  filver.  According  to  Mr  Kirvvan's  tables, 

72.66  of  muriat  of  filver  contain  60.57  of  oxyd  of  lilver. 

Therefore  red  lilver  ore,  according  to  this  analyfis,  is 
compofed  of  60.57  oxyd  of  filver, 

21.25  oxyd  of  antimony, 

14.66  fulphur. 

96.48 

K  k  The 
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The  lofs,  which  amounts  to  3.52  parts,  is  to  be  Meri¬ 
ted  to  unavoidable  errors  which  attend  Inch  experi- 
ments. 


II,  Antimoniated  Silver  Ore. 


3*3  p 
Analyfis  of 
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ted  filver 
ore* 


Klaproth  analyfed  this  ore  as  follows : 

Oil  100  parts  of  the  ore,  reduced  to  a  fine  powder, 
he  poured  diluted  nitric  acid,  raifed  the  mixture  to  a 
boiling  heat,  and  after  pouring  off  the  acid,  added  new 
quantities  repeatedly,  till  it  would  diiTolve  nothing  more. 
The  refiduum  was  of  a  greyifii  yellow  colour,  and 

weighed,  when  dry,  2 6.  .  . 

Thefe  2 6  parts  he  digefted  in  a  mixture  of  nitric  and 
muriatic  acid  ;  part  was  diffolved,  and  part  fiill  remain¬ 
ed  in  the  form  of  a  powder.  This  refiduum,  when 
wafhed  and  dried,  weighed  13  parts.  It  had  the  pro- 
pei ties  of  fulphur  ;  and  when  burnt,  left  a  refiduum  of 
one  part,  which  had  the  properties  of  filica.  Antimo- 
niated  filver  ore,  therefore,  contains,  in  the  IOO  parts, 
12  parts  of  fulphur  and  1  of  filica. 

When  the  nitro- muriatic  folution  was  diluted  with 
about  20  times  its  weight  of  water,  a  white  precipitate 
appeared  ;  which,  when  heated  to  rednefs,  became  yel¬ 
low.  Its  weight  was  13*  No  part  evaporated  at  a  red 
heat  :  therefore  it  contained  no  arfenic.  On  burning 
coals,  efpecially  when  foda  was  added,  part  was  reduced 
to  a  metal,  having  the  properties  of  antimony  ;  and  in 
a  pretty  high  heat,  the  whole  evaporated  in  a  grey 
fmoke.  Thefe  t  3  parts  were  therefore  oxyd  of  antimo¬ 
ny  1  They  contain  about  ^  o  parts  of  metallic  antimo¬ 
ny  ;  and  as  the  (late  of  oxyd*  was  produced  by  the  ac¬ 
tion  of  the  nitric  acid,  we  may  conclude,  that  antimo¬ 
niated  filver  ore  contains  ic  parts  of  antimony. 

rpbe  nitric  acid  folution  remained  ft  ill  to  be  exami¬ 
ned.  It  was  of  a  green  colour.  When  a  folution  of 
common  fait  was  poured  in,  a  white  precipitate  was  ob¬ 
tained,  which  poire  (Ted  the  properties  of  muriat  of  hl- 
ver.  When  dried,  it  weighed  87.75  parts  ;  and  when 
reduced,  65.81  parts  of  pure  filver  were  obtained  from 
It.  Antimoniated  filver  ore,  therefore,  contains  65.81 

of  filver.  .  .  r 

Into  the  nitric  acid  folution,  thus  deprived  ot  the 
filver,  he  dropped  a  little  of  the  folution  of  fulphat  of 
foda  ;  but  110  precipitate  appeared.  Therefore  it  con¬ 
tained  no  lead.  t 

He  fuperfaturated  it  with £>ure  ammonia,  on  which  a 
grey  precipitate  appeared.  When  dried,  it  weighed  5 
parts.  This,  on  burning  coals,  gave  out  an  arfenical 
fmell.  It  was  redlffolved  in  nitric  acid  ;  fulphurated 
alkali  occafioned  a  fmutty  brown  precipitate  ;  and  pruf- 
fic  alkali  a  prullian  blue,  which,  after  torrefatf  ion,  was 
magnetic.  Hence  lie  concluded,  that  thefe  5  parts 
weie  a  combination  of  iron  and  arfenic  acid. 

The  nitric  folution,  which  had  been  fuperfaturated 
with  ammonia,  was  blue  ;  he  therefore  fufpedled  that 
it  contained  copper.  To  difeover  this,  he  faturated  it 
with  fulpliuric  acid,  and  put  into  it  a  policed  plate  of 
iron.  The  quantity  of  copper  was  fo  fmall,  that  none 
could  be  colit  bled  on  the  iion. 
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III.  Grey  Copper  Ore. 
Klaproth  analyfed  this  ore  as  follows  : 


Three  hundred  grains  of  it,  not  completely  freed  from 
its  matrix,  were  reduced  to  a  fine  powder  ;  four  times 
their  weight  of  nitric  acid  was  poured  on  them,  and  the 
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whole  .as  digefted.  The  acid  was  then  poured  off,  Analyfi,0f 
and  an  equal  quantity  again  digefted  on  the  refiduum.  Minerals. 
The  two  acid  folutions  were  mixed  together.  The  re-  v-**# 
fuluum  was  of  a  yellowlfh  grey  colour,  and  weighed 
188  grains. 

O11  this  refiduum  fix  times  its  weight  of  muriatic  acid 
was  boiled.  The  refiduum  was  wafhed,  firft  with  mu¬ 
riatic  acid,  and  afterwards  with  alcohol,  and  the  walk¬ 
ings  added  to  the  muriatic  acid  folution.  The  refidu- 
um,  when  dried,  weighed  105.5  grains.  Part  of  it 
burned  with  a  blue  flame;  and  was  therefore  fulphur. 

The  refiduum  amounted  to  80.25  grains,  and  had  the 
properties  of  filica.  When  melted  with  black  flux, 
about  ^ths  of  a  grain  of  filver  were  obtained  from  it. 

Thus  300  parts  of  grey  copper  ore  contain  25.25  gr. 
of  fulphur,  and  79. 5  of  filica. 

The  muriatic  acid  folution,  which  was  of  a  light  yel¬ 
low  colour,  was  concentrated  by  diflillation,  a  few  cry- 
ftals  of  muriat  of  filver  appeared  in  it,  which  contained 
about  ^th  grain  of  filver.  The  folution,  thus  concen¬ 
trated,  was  diluted  with  a  great  quantity  of  water  ;  a 
white  precipitate  was  depofited,  which,  when  dried, 
weighed  97.25  grains.  It  pofftffed  the  properties  of 
oxyd  of  antimony,  and  contained  75  grains  of  antimo¬ 
ny.  Therefore  300  grains  of  grey  copper  ore  contain 
70  of  antimony. 

The  nitric  acid  folution  was  of  a  clear  green  colour. 

A  folution  of  common  fait  occafioned  a  white  precipi¬ 
tate,  which  was  muriat  of  filver,  and  from  which  31.5 
grains  of  filver  were  obtained. 

A  little  fulphat  of  potafs,  and  afterwards  fulpliuric 
acid,  were  added,  to  fee  whether  the  folution  contained 
lead  ;  but  no  precipitate  appeared. 

The  folution  was  then  fuperfaturated  with  ammonia  ; 
a  loofe  fteaky  brownifh  red  precipitate  appeared,  which, 
when  heated  to  rednefs,  became  brownifh  black,  and 
weighed  9^th  grains.  This  precipitate  was  diffolved 
in  muriatic  acid;  half  a  grain  of  matter  remained  uu- 
diflolved,  which  was  filica.  The  muriatic  acid  folution, 
when  prufGc  alkali  was  added,  afforded  a  blue  precipi¬ 
tate  ;  and  foda  afterwards  precipitated  1.5  grains  of  alu¬ 
mina.  Therefore  300  grains  of  grey  copper  ore  con¬ 
tain  7.25  grains  of  iron,  and  1.5  of  alumina. 

Into  the  nitric  folution  fuperfaturated  with  ammo¬ 
nia,  and  which  was  of  an  azure  blue  colour,  a  polifhed 
plate  of  iron  was  put :  By  this  method  69  grains  of 
copper  were  obtained. 

IV.  Sulplmret  of  Tin. 

Klaproth  analyfed  this  ore  as  follows*:  r,M<<f 

On  120  grains  of  the  ore  reduced  to  powder,  ^\cQrnnd\ 
times  their  weight  of  nitro  muriatic  acid,  compoied  ofp,  4$. 

2  parts  of  muriatic,  and  1  of  nitric  acid,  were  poured.  3|5& 
There  remained  undiffolved  43  grains,  which  had  l^ie f^i^huret 
appearance  of  fulphur  ;  but  containing  green  fpots,  vvas^ 
fuipected  not  to  be  pure.  After  a  gentle  combuilion, 

*3  grains  remained  ;  8  of  which  were  diftolved  in  nitro- 
muriatic  acid,  and  added  to  the  firft  folution.  The  re¬ 
maining  were  feparated  by  the  filtre,  and  heated 
along  with  wax.  By  this  method  about  a  grain  of  mat¬ 
ter  was  obtained,  which  was  attrafted  by  the  magnet ; 
and  which  therefore  was  iron.  The  refiduum  weighed 

3  grains,  and  was  a  mixture  of  alumina  and  filica.  Thus 
120  grains  of  fulphuret  of  tin  contain  30  grains  of  ful¬ 
phur,  1  of  iron,  and  3  of  alumina  and  filica. 
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tated  by  potafs.  The  precipitate  was  of  a  greyifli  green 
colour.  It  was  wafhed  and  dried,  and  again  diffolved 
in  diluted  muriatic  acid.  Into  the  folution  a  cylinder 
of  pure  tin  was  put,  which  weighed  exactly  1 17  grains. 
The  folution  became  gradually  colourlefs,  and  a  quan¬ 
tity  of  copper  precipitated  on  the  cylinder  of  tin,  which 
weighed  44  grains.  To  fee  whether  it  was  pure,  a 
quantity  of  nitric  acid  was  digefted  on  it  ;  the  whole 
was  diffolved,  except  one  grain  of  tin.  Therefore  1 20 
grains  of  fulphuret  of  tin  contains  43  grains  of  copper. 

The  cylinder  of  tin  now  weighed  only  128  grains  ; 
fo  that  89  grains  had  been  diffolved.  Into  the  folution 
a  cylinder  of  zinc  was  put  ;  upon  which  a  quantity  of 
tin  precipitated.  When  wafhed  and  dried,  it  weighed 
1 30  grains.  The  tin  he  melted  with  tallow  and  pow¬ 
dered  charcoal ;  and  when  cold,  he  wafhed  off  the  char¬ 
coal.  Among  the  tin  globules  were  found  fome  black 
flocculi  of  iron,  which  weighed  one  grain.  Dedn&ing 
this  grain,  and  the  89  grains  of  the  tin  cylinder  which 
had  been  diffolved,  we  fee  that  the  120  grains  of  ful¬ 
phuret  of  tin  contained  40  grains  of  tin  befides  the  grain 
which  had  been  dete&ed  in  the  copper. 

V.  Plumbiferous  Antimoniated  Silver  Ore. 

Klaproth  analyfed  this  ore  as  follows  : 

He  digefted  400  grains  of  it,  reduced  to  a  fine  pow¬ 
der,  fir  ft  in  five  times  its  weight  of  nitric  acid,  and  then 
in  twice  its  weight  of  the  fame  acid.  He  then  diluted 
this  lafl  portion  of  acid  with  eight  times  its  weight  of 
water,  and  continued  the  digellion.  The  undilfolved 
refiduum,  when  wafhed  and  dried,  weighed  326  grains. 

On  this  refiduum  lie  boiled  muriatic  acid  repeatedly. 
The  folution,  on  cooling,  depofited  acicular  cryftals. 
Thefe  he  carefully  feparated,  and  put  by.  The  undif- 
folved  refiduum  weighed  51  grains.  It  had  the  pro- 
peities  of  fulphur.  When  burned,  it  left  one  grain  of 
filica. 

The  muriatic  acid  folution  was  concentrated  to  half 
its  former  bulk  by  diftillation  :  this  made  it  depofte 
more  acicular  cryltals.  He  continued  the  diftillation 
•as  long  as  any  cryftals  continued  to  appear.  He 
then  colle&ed  the  whole  of  thefe  cryftals  together. 
They  had  the  properties  of  muriat  of  lead.  When 
mixed  with  twice  their  weight  of  black  flux,  and  heat¬ 
ed  in  a  crucible  lined  with  charcoal,  they  yielded  i6o*g- 
grains  of  lead. 

Sulphuret  of  ammonia  was  new  added  to  the  muria¬ 
tic  acid  folution  ;  an  orange-coloured  precipitate  ap¬ 
peared,  which  fhewed  that  the  folution  contained  anti¬ 
mony.  It  wa3  precipitated  by  a  copious  effufion  of 
water,  and  by  foda.  The  oxyd  of  antimony  being  re- 
duced  to  a  mafs  with  Spanifh  foap,  mixed  with  black 
flux,  and  heated  in  a  lined  crucible,  yielded  28.5  grains 
of  antimony. 

Into  the  nitric  acid  folution,  obtained  by  the  firft  part 
of  the  procefs,  a  folution  of  muriat  of  foda  was  drop¬ 
ped  ;  a  white  precipitate  was  depofited,  and  over  it  aci¬ 
cular  cryftals.  Thefe  cryftals  he  diffolved,  by  pouring 
boiling  water  on  the  precipitate.  rI  he  water  was  add¬ 
ed  to  the  nitric  acid  folution.  The  white  precipitate 
was  muriat  of  filver:  when  heated  with  twice  its  weight 
of  foda,  it  yielded  81.5  grains  of  filver. 

He  now  concentrated  the  nitric  acid  folution  by  eva- 
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poration ;  and  then  adding  a  folution  of  fulphat  of  foda,  Analyfi?  of 
a  white  precipitate  was  obtained,  which  had  the  pro-  ^bne 
perties  of  fulphat  of  lead,  and  weighed  43  grains.  Jt 
.contained  32  grains  of  pure  lead. 

He  now  poured  ammonia  into  the  folution  ;  a  pale 
brown  precipitate  was  obtained,  which  weighed  40 
grains,  and  which  appeared  to  confift  of  oxyd  of  iron 
and  alumina.  He  redifiblved  it  in  nitric  acid,  precipi- 
tated  the  iron  by  pruiTic  alkali,  and  the  alumina  by  Co¬ 
da.  The  alumina,  after  being  heated  to  rednefs,  weigh¬ 
ed  28  grains  ;  confeqnently  the  oxyd  of  iron  was  l  2 
grains,  which  is  equivalent  to  9  grains  of  iron. 

VI.  Molybdat  of  Lead.  \  Pht. 

Mr  Hatchett  analyfed  this  ore  as  follows  f  :  Ixxxvi.  310. 

On  250  grains  of  the  ore,  reduced  to  a  fine  powder,  337 
he  poured  an  ounce  of  flrong  fulphuric  acid,  and  digeft-  Analylisoi 
ed  the  mixture  in  a  ftrong  heat  for  an  hour.  When^|°j^^at 
the  folution  was  cool,  and  had  fettled,  lie  decanted  it 
off,  and  wafhed  the  undiftolved  powder  with  pure  wa¬ 
ter,  till  it  came  away  taftelefs.  This  operation  was  re¬ 
peated  twice  more  ;  fo  that  three  ounces  of  fulphuric 
acid  were  ufed  All  thefe  folutions  were  mixed  toge¬ 
ther,  and  filtered. 

Four  ounces  of  a  folution  of  caibonat  of  foda  were 
poured  upon  the  powder  which  remained  undiftblvcd, 
and  which  confifted  of  fulphat  of  lead.  The  mixture 
was  boiled  for  an  hour,  and  then  poured  oft*.  The 
powder  was  then  wafhed,  and  diluted  nitric  acid  poured 
on  it :  The  whole  was  diffolved,  except  a  little  white 
powder,  which,  when  wafhed,  and  dried  on  a  filter  by 
the  heat  of  boiling  water,  weight'd  feven-teuths  of  a 
grain.  It  pofteffed  the  properties  of  fihea. 

The  nitric  acid  folution  was  fat  united  with  pure  fo¬ 
da  ;  a  white  precipitate  was  obtained,  which,  when 
wafhed,  and  dried  for  an  hour  in  a  heat  ratliei  below 
rednefs,  weighed  146  grains.  It  poflefied  the  proper¬ 
ties  of  oxyd  of  lead. 

To  fee  whether  this  oxyd  of  lead  contained  any  iron, 
it  was  diffolved  in  diluted  nitric  acid,  and  the  lead  pre¬ 
cipitated  by  fulphuric  acid.  The  folution  wa*  then  fd- 
turated  with  ammonia  ;  a  brown  powder  precipitated, 
which,  when  dried,  weighed  one  grain,  and  had  the 
properties  of  oxyd  of  iron. 

The  fulphuric  acid  folution  was  of  a  pale  blue  colour; 

Jt  was  diluted  with  \  6  times  its  weight  of  pure  water, 
and  then  faturated  with  ammonia.  It  became  of  a  deep 
blue  colour,  and  appealed  turbid.  In  24  hours  a  pale 
yellow  precipitate  tub  tided,  which,  when  collect'd  on  a 
filter,  and  dried  by  a  boiling  water  heat,  weighed  4.2 
grains.  Its  colour  was  yellowifh  brown.  Muriatic  acid 
diffolved  it,  and  pruffiat  of  potafs  precipitated  it  from 
its  folution  in  the  ftatc  of  prufiian  blue,  ft  was  there¬ 
fore  oxyd  of  iron. 

The  fulphuric  txid  folution,  faturated  with  ammonia, 
was  gradually  evaporated  to  a  dry  fait.  This  fait  was 
a  mixture  of  molybdat  of  ammonia  and  fulphat  of  am¬ 
monia.  A  ftrong  heat  was  applied,  and  the  diftillation 
continued  till  the  whole  of  the  fulphat  of  ammonia  was 
driven  off ;  and  to  he  certain  that  this  was  the  cafe, 
the  fire  was  raifed  till  the  retort  became  ltd  hot.  The 
refiduum  in  the  retort  W2S  a  black  bliflered  mafs  ;  three 
ounces  of  nitric  acid,  diluted  with  water,  were  poured 
upon  it,  and  diftilled  off.  The  operation  was  again  re- 
K  k  2  peated. 
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Analyfis  of  peated.  By  tins  method  the  oxyd  of  molybdenum  was 
Minerals.  converte(j  jnto  a  yellow  powder,  which  was  yellow  acid 
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of  molybdenum.  It  weighed  95  grain?. 

VII.  Grey  Ore  of  Manganefe. 

MrVauquelin  analyfed  this  ore  as  follows }  : 

When  200  grains  of  it  were  expofed  to  a  ftrongheat 
Analyfis  of  i°  a  retort»  there  came  over  10  grains  of  water,  and  ib 
grey  ore  of  cubic  inches  of  oxygen  gas,  mixed  with  a  little  carbo- 
manganefe.  nic  acid  gas.  The  mineral  now  weighed  only  176 
grains.  Therefore  the  weight  of  the  gas  was  14  grains. 

On  200  grains  of  the  fame  mineral  muriatic  acid  was 
poured,  and  heat  applied.  75  rl,bie  inches  of  oxy  mu¬ 
riatic  acid  gas  came  over,  which,  though  mixed  with 
fome  carbonic  acid  gas,  enfiamed  metals  when  reduced 
to  powder.  When  no  more  gas  came  over,  the  refid  u- 
11m  was  boiled.  The  whole  was  diffolved,  except  a 
white  powder,  which  weighed  12  grains,  and  which 
poffcfled  the  properties  of  filica. 

Carbonat  of  potafs  was  poured  into  the  folution  ;  a 
white  precipitate  was  obtained,  which  became  black  by 
expofurc  to  the  air,  and  weighed  288  grams.  Strong 
nitric  acid  was  boiled  on  it  repeatedly  to  drynef3.  It 
became  of  a  deep  black  colour,  and,  when  v/ell  wafhed 
with  water  and  dried,  weighed  164  grains.  This  pow¬ 
der  was  black  oxyd  of  manganefe. 

To  fee  whether  it  contained  iron,  nitric  acid,,  with  a 
little  fugar,  was  poured  upon  it,  and  digefted  on  it.  1  he 
acid  difTolved  it  completely.  Therefore  no  oxyd  of  iron 
was  prefent. 

Into  the  water  with  which  the  black  oxyd  or  man- 
jranefe  had  been  wafhed,  carbonat  of  potafs  was  pour- 
*ed  ;  a  white  powder  precipitated,  which,  when  dried, 
weighed  149  grains,  and  which  poffeffed  the  poperties 
of  carbonat  of  lime. 


Chap.  ]V 

A  white  powder  remained,  which  weighed  three  grains,  Analyfis  q[ 
and  which  poffefTed  the  properties  of  lilica.  .  1JN,iulc^f| 

The  excefs  of  acid  of  the  folution  was  faturated  with 
carbonat  of  potafs  ;  the  liquor  became  brown,  but  no¬ 
thing  precipitated.  When  boiled,  a  red  powder  preci¬ 
pitated,  and  the  brown  colour  difuppeared.  The  ad¬ 
dition  of  more  carbonat  of  potafs  caiifed  a  farther  pre¬ 
cipitation  of  a  yellowifh  powder.  This  precipitate  con¬ 
fided  of  the  oxyds  of  iron  and  manganefe  combined. 

Nitric  acid  was  diftilled  otf  it  repeatedly  ;  it  was  then 
boiled  in  acetous  acid.  The  acetous  folution  was  pre¬ 
cipitated  by  potafs.  Nitric  acid  was  again  diftilled  off 
it,  and  it  was  again  boiled  in  acetous  acid.  This  pro- 
cefs  was  repeated  till  nitric  a-id  produced  no  further 
change.  The  different  powders  which  could  not  be 
difTolved  in  the  acetous  acid  were  collected,  mixed  with 
a  little  oil,  and  heated  red  hot.  The  powder  became 
black,  and  was  attracted  by  the  magnet.  It  was  there¬ 
fore  oxyd  of  iron.  It  weighed  36  grains. 

The  acetous  folution  contained  the  oxyd  of  manga¬ 
nefe  :  It  was  precipitated  by  an  alkali,  and,  when  dried, 
weighed  1  2.5  grains. 
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VIII.  Wolfram. 

Ani$s  of  MefTVs  Vauquelin  and  Hecht  analyfed  this  mineral  as 
wolfram.  f0l]0Wf  . 

On  2CO  parts  of  Wolfram  In  powder,  three  times  its 
weight  of  muriatic  acid  were  poured,and  the  mixture  boil¬ 
ed  for  a  quarter  of  an  hour  :  a  yellow  powder  appear¬ 
ed,  and  the  folution  was  of  a  brown  colour.  The  acid 
was  allowed  to  cool,  and  then  carefully  decanted  oft, 
and  the  refiduum  waftied.  The  refiduum  was  then  di- 
srelied  for  fome  hours  with  ammonia,  which  diftolved  a 
part  of  it.  The  refiduum  was  wafhed,  and  new  muria¬ 
tic  acid  again  poured  over  it ;  then  the  refiduum  was 
digefted  with  ammottia,  as  before  :  and  the  operation 
was  continued  till  the  whole  wolfram  was  diffolved. 

All  the  ammoniacal  folutions  being  joined  together, 
were  evaporated  to  drynefs,  and  the  fait  which  remain- 
ed  was  calcined  :  a  yellow  powder  was  obtained  ;  it 
weighed  134  grains,  and  was  yellow  acid  of  tungften. 

Into  the  muriatic  acid  folutions,  winch  were  all  mix¬ 
ed  together,  a  fufficient  quantity  of  fulphuric  acid  was 
poured  to  decompofe  all  the  falls.  The  folution  was 
then  evaporated  to  drynefs  ;  and  the  falls  which  were 
obtained  by  this  evaporation  were  rediffolved  m  water. 
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IX.  Oxyd  of  Titanium  and  Iron. 


'Vauquelin  analyfed  this  ore  as  follows  : 

A  hundred  parts  of  the  ore,  reduced  to  a  fine  pow¬ 
der,  and  mixed  with  40^  parts  of  potafs,  weie  melted 
in  a  filver  crucible  for  an  hour  and  a  half.  When  cool, 
the  mixture  was  diluted  with  water  ;  a  powder  remain¬ 
ed  of  a  brick  red  colour,  which,  when  wafhed  and  dried, 
weighed  124  parts. 

The  watery  folution  had  a  fine  green  colour  ;  when 
an  excefs  of  muriatic  acid  was  added; it  became  red.  By 
evaporation  the  liquor  loft  its  colour.  When  evapora¬ 
ted  to  drynefs,  a  fait  remained,  which  was  totally  dif¬ 
folved  by  water.  From  this  folution  carbonat  of  pot¬ 
afs  precipitated  two  parts,  which  had  the  properties 
of  oxyd  of  manganefe. 

The  124  parts  of  refiduum  were  boiled  in  a  folution 
of  pure  potafs  for  an  hour.  The  folution  was  faturated 
with  an  acid,  filtered,  and  carbonat  of  potafs  added, 
which  precipitated  three  parts.  Thefe  had  the  proper¬ 
ties  of  oxyd  of  titanium. 

The  remainder  of  the  124-  parts  of  refiduum,  which 
ftill  was  undilfolved,  was  boiled  with  diluted  mm  iatic 
acid.  The  liquor  became  yellow,  and  depofited  46  pans 
of  a  white  powder,  with  a  tint  of  red.  .  This  powder 
was  folublc  in  fulphuric  and  murintic  acids  :  from  thefe 
folutions,  it  was  precipitated  of  a  brick  red  colour  by 
the  infufion  of  nut  galls ;  of  a  green  colour  by  fulphu- 
ret  of  ammonia  and  prnfiiat  of  potafs  ;  and  of  a  white 
colour  by  caibonat  of  potafs  and  pure  ammonia.  A 
rod  of  tin  made  thefe  folutions  red  ;  a  rod  of  zinc  made 
them  violet.  Thefe  46  parts,  therefore,  aie  oxyd  o 
titanium. 

The  muriatic  folution,  fiom  which  theie  46  parts 
were  depofited,  formed,  with  pruffiat  of  potafs,  a  pru.- 
fian  blue  ;  and  ammonia  precipitated  from  it  50  parts, 
which  had  the  properties  of  yellow  oxyd  of  iron. 
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A. 

m  'IN0S2Z  iron  ore,  n°  225*. 
*P  Adindite,  fhorlaceous,  89. 

- lameller,  90. 

- - - glafly,  9 1 . 

A  wte,  52. 

A  manttne  fpar,  2 6*. 

A  life ,  65. 

A  es,  22 5. 

A  dc  mineral,  96. 

A  te,  Iceland,  55. 

A  ie  marine ,  36. 

^  nina,  native,  27. 

^  /§yjw,  native,  197.. 

2/  er,  178. 

//  tro/or,  85. 

A  htbole ,  53. 

J  gdaloid,  137. 

J  Witw,  68. 

^  reolite,  6  2. 
j;  ^  iracite.  165. 

^  iracolite ,  165. 

moniated  filver  ore,  186. 
‘®8. 

wo«y,  natisre,  248. 

-  — —  grey  ore  of,  249. 

^  fife,  98. 

/j  2  marina,  36.  and  6r. 
Alliaceous  iron  ore,  225. 

/i  Mite,  79. 

^  wa/  of  lead,  241 . 

J 4;nic,  native,  257. 

A  nio-phofphat  of  lead,  242. 
i  /  /Unite,  86. 

/a  floid,  88. 

1  /l  /luSyS  C. 
i  A)  alt,  17 1. 

iferous  native  filver,  1 8 1. 
ipigmentum ,  258. 

71 

Vi  ;r  de  cuivre,  210. 

U  B. 

h/ijs  ruby,  28. 

H  ofelenite,  104. 

&  Jtes,  carbonat  of,  103. 

Hp' —  fulphat  of,  104. 

$1 mite,  93. 

F C2, 

& Vt  6l. 

&men,  1 66. 

~  —  elaftic,  172. 

**wth,  native,  254. 

- ochre,  256. 

chalk,  123. 

:ki/h  o&ohedral  iron  ftone, 
20. 

Me,  245. 


i 


$ 


calx  of 


,  118. 
100, 
Vi'da.  138. 


t  copper,  210. 


&  red 


copper  ore,  208* 


Britllenefs ,  no  12. 

Brown  iron  ore,  223. 

C. 

Calamine ,  246. 

Calciform  filver  ore,  190. 
Catinel  coal,  T7I.  176. 

Carbon ,  162 
Carbonat  of  lead,  239* 

Cat’s  eye,  33. 

Cehjline,  107. 

Ceylanite ,  29. 

Chalk,  96. 

Chalcedony,  42. 

Chert,  41. 

Chlorite,  77. 

Chryfoberil,  63. 

Chryfolite ,  83.  98. 

- oriental  63. 

Chryfoprajtum ,  33. 

Cinnabar ,  native,  198. 

CYtfy,  114.  127. 

-  porcelain,  115. 

- common,  1  16. 

—  potters,  1 16. 

Coal,  173. 

- cannel,  17 1. 

-  Kilkenny,  164. 

-  parrot,  17  1.  176* 

-  fpurious,  177. 

Cobalt  ore,  black,  263.  , 

— — -  brown,  264. 

-■  — -  dull  grey,  261. 

- red,  266. 

- white,  262. 

- yellow,  265. 

Colour,  8. 

Columnar  iron  ore,  225. 

Copper  pyrites,  205. 

-  malm,  208. 

-  ochre,  208. 

Corivindum,  2  6. 

Cork ,  mountain,  85. 

Cornelian,  42. 

Corneous  mercury,  200. 

-  filver  ore,  192- 

Corundum ,  26. 

Culm,  Wales,  164. 

Cupriferous  fulph urate d  filver 
ore,  189. 

Cyanitc ,  63. 

Cymophane ,  74. 

D. 

Delphinite,  73. 

Diamond,  163. 

DuBility,  12* 

E. 

Eagle  ftone,  225* 

Emerald,  61. 

Emery ,  21 8. 

F. 

Feel ,  17. 

Felfite ,  57. 


Fdfpar,  n°  58. 

- - argentine,  49. 

Fer  oligifte,  221. 

—  pyrocete,  222. 

Flint,  32 

Florid  red  copper  ore>  208. 
Fluor,  99. 

Fracture ,  1 3. 

Fragments,  16. 

Fullers  earth,  1  19. 

G. 

Galena,  233. 

Gangue,  page  245,  cote. 

Garnet ,  n^  70. 

- white,  60. 

Giacies  maria?,  50. 

Gneifs,  i  40. 

Gold,  native,  182. 

Gratia  tine,  142. 

Gran  a  the,  47. 

Grand  tie,  144. 

Granite,  138. 

G  rani  tell,  143. 

Granular  iron  ore,  225. 
Graphite,  217. 

Green  earth,  123. 

-  fand  of  Peru,  209. 

Grey  copper  ore,  207. 

Gjpfum,  97. 

H. 

Hematites,  223.  224. 

Iiardnefs ,  1  1 . 

Hepatic  mercurial  ore,  199. 
Hornblende,  53. 

—  - bafakic,  52. 

- lefpkndcnt,  54. 

Horujlate,  40. 

. Hornjlone ,  j  i. 

- ftiiftofe,  92. 

Hyacinth,  93. 

- blanche  cruciforme, 

62. 

Hyalite,  64. 

H y  dr  of u  Iphuret  of  antimony, 

I. 

fade,  84. 

Jargon,  93. 

Jafptr,  43. 

Jet,  174. 

Iron  ore,  2 1 4. 

K. 

Kiffekil,  81. 

Kraggjlone,  250. 

Kupfer  lazur,  210. 

— . -  nickel,  267. 

L. 

Lapis  nephriticus,  84- 

-  lazuli,  69. 

Lava,  152. 

Lazulitc,  69. 

Lead  ochre,  238. 


Lfuhlitt,  n°  59. 

Leucite,  60. 

J  a  la  life,  59. 
lame,  borat  of,  100. 

- carbonat  of,  96* 

- fluat  of,  99. 

- - phufphat  of,  98- 

- fulphat  of,  97. 

lamejlone,  96. 

Lithomarga,  117. 

Loam,  128. 

Lowland  iron  ore,  22 6. 

1  afire,  10. 

Lydian  ftone,  92. 

M. 

Magnetic  iron  ftone,  220. 

- fand,  2  20. 

Malachite,  2 1 1. 

Maltha,  170. 

Manganefe,  black  or  brown  ore 
of,  273. 

- — —  grey  ore  of,  272* 

- red  ore  of,  275. 

- white  ore  of,  274* 

Marl  124. 

Meadow  lowland  ore,  226. 
Menachanite,  284. 

Me nalites,  34. 

Mercury ,  195. 

Plica,  50. 

JMicaceoui  iron  ore,  221. 

PH  car  ell,  45. 

Plineral  caoutchouc,  172. 

-  pitch,  170. 

-■  ■  -  tar,  169. 

Plolybdena,  279. 

Molybdat  of  lead,  243. 

MoroJJy  iron  ore,  227. 

Mould,  125. 

Mountain  blue,  21c. 

- green,  2  r  r. 

plountains,  different,  p.  24 1  j 
Note. 

Plullen,  149. 

Muriat  of  antimony,  252. 

PI ufc or y  glaf8,  50. 

Plyrfn,  8l. 

N. 

Naphtha,  167. 

Nickel  ochre,  268. 

O. 

Obftdian,  55. 

Olive  copper  ore,  213. 

Olivine ,  83. 

Opal,  33. 

Orpiment,  258. 

Oviform,  96. 

Oxygenated  carbonat  of  copper* 
211. 

P. 

Pechbletidc ,  280. 

Peridot 7  83, 

Petriliic > 


1<V2 

Pctrilite ,  rr5  56. 

Petroleum ,  1  68. 

Petrofdex ,  41. 

Phofphat  of  lead,  240. 
Phofphorite ,  98. 

Pierre  a  fufil,  32. 

- de  croix,  47. 

P Iff  or  in  y  225. 

Pitchjlotie ,  34. 

Platinum?  native,  193. 
Plumbago ,  217. 

Phtmbiferous  antirnoniatcd  filver 
ore,  234^ 

Phtmofe  antimonial  ore,  250. 
Porphyry ,  I5T* 

-  - - fhiilofe,  40. 

Pot/lone,  76. 

Prchnite ,  72. 

Pudding  f  one,  136. 

Pumice ,  157. 

Puzzolano ,  156. 

Pyrites ,  216. 

JTyrotnachus,  32, 

Pyroxen,  87. 

Quartz,  30. 

-  da  (lie,  31. 

R. 

Realgar,.  259. 

Red  antimonial  ore,  251. 

- chalk,  1 21. 

-  —  copper  glafs,  208. 

-  - iron  ore,  224. 

- kad  ore  of  Siberia,  280. 
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/wy/  filler  ore,  n°  191. 

Reddle ,  12T. 

cry  dal,  3  c. 

Rule! life ,  39. 

Ruby,  28 

- balafs,  28. 

— -  bohemian,  3c* 

-  occidental,  36. 

- .odohedral,  28. 

-  oriental,  25. 

— -  fpinell,  28. 

S. 

Sag  mite,  283. 

&/////,  127. 

Satidflone ,  i  3  f. 

Sappare ,  74- 
Sapphyr ,  oriental,  25. 

- occidental,  36. 

Scapiform  iron  ore,  225. 
Seafroth ,  8  I . 

Selenite ,  97. 

Serpentine ,  75. 

Shiller  fpar,  54. 

Shift  us ,  argillaceous,  79. 

Shorl,  46. 

- green,  73. 

- prifmatic  hexagon,  52. 

- red,  39,  283. 

Shorlite ,  38. 

Sienite ,  142. 

Si/ex,  32. 

Siliceous  fpar,  78. 

Silver,  native,  184. 

Sinople ,  30; 


Slate, W  79. 

Smaragdite ,  80. 

Sommite,  37* 

Sound,  \  8. 

Sparry  iron  ore,  227. 
Specular  iron  ore,  2  21. 

. -  laminated,  222. 

Spinel /,  28. 

Staurolitc,  6  2. 

Staurolithe,  47. 

Staurotide,  47. 

Steatites,  82.  ^ 

Stilbite,  67. 

St  real,  9. 

Strontites,  carbonat  of,  106. 

- - fulphat  of,  107. 

Structure,  15. 

Sulphat  of  lead,  244. 

- zinc,  247. 

Sulphur,  161. 

Surface,  6. 

Swampy  iron  ore,  226. 
Swinefione ,  96. 

T. 

TW/r,  51. 

Pa  kite,  51. 

TWjr/w,  25. 

Texture,  14. 

Thai  life,  73. 

Thumerjlone ,  71. 

77//,  129. 

7/7/  pyrites,  23  I. 

Tiii/lone,  232. 


Titanite,  n°  285. 

Topaz,  ancient,  83. 

-  falfe,  30. 

- occidental,  36. 

- oriental,  25. 

•  - Saxon,  36. 

Tourmaline,  48. 
Tranfpctrency ,  7. 

Trap,  146. 

Tripoli,  44. 

7///7j,  teftaceous,  96. 

. Tnngjlen ,  277. 

.V. 

Vefuvian,  60. 

Vitreous  filver  ore,  187. 

- copper  ore,  204. 

J^olcanic  afhes,  158. 

Z7  rani  tic  o  ch  re ,  281. 

W. 

Waclen ,  148. 

White  copper  ore,  203. 

-  lead  fpar,  239. 

'  With erite,  102. 

J  Volf  ram,  276. 

Wood  tin,  232. 

Y. 

Tanolite,  7 1 . 

Tellow  chalk,  12  2. 

*  - copper  ore,  208 

Z. 

Zeolite ,  66. 

Zillertite,  52. 

Zircon ,  93. 
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Mirabeau.  MIRABEAU  (Honnore Gabriel,  Comte  de),  well 

1  *  ,  known  both  by  his  writings,  and  the  adivc  part  which 

he  took  in  bringing  about  the  French  revolution,  was 
bom  in  1 749  of  a  noble  family.  Throughout  life,  he 
difplayed  a  fpirit  averfe  from  every  reflraint,  and  was 
one  of  thofe  unhappy  geniufes  in  whom  the  mod  bril¬ 
liant  talents  ferve  only  as  a  fcourge  to  themfelves  and 
dl  around  them.  It  is  told  by  his  democratical  pane¬ 
gyrics,  as  a  wonderful  proof* of  family  tyranny  under 
tlie  old  government,  that  not  lefs  than  67  lettres  de  ca¬ 
chet  had  been  obtained  by  Mirabeau  the  dither  againd 
this  fon  and  others  of  his  relatives.  This  dory,  if  true, 
proves,  with  at  leaft  equal  force,  what  many  anecdotes 
confirm,  that,  for  his  (hare  of  them,  the  foil  was  not 
kfs  indebted  to  his  own  ungovernable  difpofiUon  than 
to  the  feverity  of  his  parent.  He  was  indeed  a  monder 
of  wickednefs.  Debauchery,  gaming,  impiety,  and  eve¬ 
ry  kind  of  fenfuality*  were  not  enough  for  him.  He 
was  deditute  of  decency  in  his  vices;  and  to  fupply  his 
expences,  fcrupled  not  to  perform  tricks  which  would 
difgrace  a  thief  catcher.  His  father  and  mother  difa- 
greeing,  commenced  a  procefs  of  reparation;  when  Mi- 
rabeau,  jud  liberated  from  prifon  for  a-grefs  mifde- 
meanor,  was  in  want  of  money.  Pie  went  to  his  father, 
Tided  with  him  againd  his  mother,  on  whom  h<^  poured 
-a  torrent  of  inveftivjes;  and,  for  100  guineas,  wrote  his 
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father’s  memorial  for  the  court.  He  then  went  to  his  Mrube: 
mother ;  and  by  a  fimilar  condudl  got  the  fame  (urn  ^ 
from  her  ;  and  both  memorials  were  prefented.  That 
the  father  of  fuch  a  man  (hould  frequently  get  him 
fhut  up  in  prifon,  can  excite  no  furpriie  ;  for  confine¬ 
ment  only  could  withhold  him  from  the  perpetration  of 
crimes. 

The  talents  of  Mirabeau  led  him  frequently  to  em¬ 
ploy  his  pen  ;  and  his  publications  form  the  chief  epo- 
clias  of  his  life.  His  firft  publication  was,  t.  Effai  fur 
le  Dt fpotifme,  “  An  Eflay  on  Defpotifm,”  in  8vo. 

Next,  in  one  of  his  confinements,  he  wiote,  2.  a  work 
In  2  vols  8  vo,  On  Pelt  res  de  Cachet .  3.  Confi  derations 
fur  l  Or  dr  e  de  Cincinnatus,  8vo.  A  remondrance  againd 
the  order  of  Cincinnatus,  propofed  at  one  time  to  be 
edablidied  in  America.  The  public  opinion  in  Ame¬ 
rica  favoured  tins  remondrance,  and  it  proved  effectual. 

4.  His  next  work  was  in  favour  of  the  Dutch,  when 
Jofeph  II.  demanded  the  opening  of  the  Scheldt,  in  be¬ 
half  of  the  Brabancons.  It  is  entitled,  Doutes  fur  la 
Libert  e  de  PEfcant,  8vo.  5.  Lettve  a  PEmpereur  Jo¬ 
feph  II.  fur  pm  Regie  ment  cone  truant  P  Emigration  ;  a 
pamphlet  of  forty  pages,  in  8vo.  6.  De  la  Caffe 
d’Efcompte  ;  a  volume  in  8vo,  written  againd  that  ella- 
blilhinent.  7.  De  la  Ilanque  tP Ifpagne,  8vo;  a  remon- 
ftrance  againd  eftablifhing  a  French  bank  in  Spain.  A 
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ibeau  cor.troverfy  arifing  upon  this  fubjeft,  he  wrote  again 
y—  upon  it.  8.  Two  pamphlets  on  the  monopoly  of  the 
water  company  in  Paris. 

Soon  after  the  publication  of  thefe  works,  he  was 
fent  in  a  public  character  to  the  court  of  Berlin  ;  where 
he  conduced  the  king’s  affairs  juft  as  he  had  formerly 
done  thofe  of  his  father  and  mother,  fully  ready  to  fa- 
orifice  all  parties,  and  to  fell  liimfelf  to  the  higheft  bid¬ 
der.  With  fuch  a  difpofition,  he  could  not  long  avoid 
the  notice  of  the  Pruflian  iliuminees;  and  Nicolai  Bief- 
ter,  Gedicke,  and  Leuchfei  ring,  foon  became  his  con- 
ftant  companions.  At  Brunfwick  he  met  with  Mau- 
villon,  the  worthy  difciple  of  Philo  Knigge,  and  at  that 
time  a  proftflor  in  the  Caroline  college.  This  was  the 
man  who  initiated  the  profligate  Marquis  in  the  laft 
myfteries  of  ilium inifm. 

Mirabeau  was  fl ill  at  Berlin  when  Frederick  T  I.  died. 
That  monarch,  as  is  well  known,  was  a  naturalift,  who, 
holding  this  life  for  his  all,  encouraged  the  propagation 
of  infidelity  in  his  dominions,  from  which  refulted  the 
very  word  confequencts  to  the  peace  of  fociety.  Of 
this  truth  his  fucceffor  Frederick  William  was  duly  fen- 
fibie  ;  and  determined  to  fupport  the  church  eflablifh- 
ment  in  the  moft  peremptory  manner,  confident  with 
the  principles  of  religious  toleration.  He  publifhed, 
therefore,  foon  after  his  acceffion,  an  edid  on  religion, 
which  is  a  model  worthy  of  imitation  in  every  country ; 
but  it  was  attacked  with  the  greateft  virulence  in  num- 
berlefs  publications.  It  was  called  an  unj lift ifi able  ty- 
lanny  over  the  confciences  of  men;  the  dogmas  fuo- 
ported  by  it  were  termed  abfurd  fuperftitions ;  the 
king’s  private  charader  and  his  religious  opinions  were 
lidiculed  and  fcandaloufly  abufed.  The  moft  daring  of 
thefe  attacks  was  a  colledion  of  anonymous  letters  on 
the  conftitution  of  the  Pruflian  dates,  umverially  be¬ 
lieved  to  be  the  compolition  of  Mirabeau,  who  certainly 
wrote  a  French  tranflation,  with  a  preface  and  notes 
rm  ic  impudent  than  the  work  itfelf.  The  monarch  is 
declared  to  be  a  tyrant  ;  the  people  of  the  Pruflian  do¬ 
min'. ons  are  addrefied  as  a  parcel  of  tame  wretches, 
crouching  under  opprefiion  ;  and  the  inhabitants  of  Si- 
lcfia,  leprefented  as  ft  ill  in  a  worfe  condition,  are  re¬ 
peatedly  called  upon  to  roufe  themtelvts,  and  aflert  their 
rights. 

‘bout  this  time  he  publifhed,  9  An  F/fai  fur  le 
des  Illumines  ;  one  of  the  ftrangeft  and  moft  impu¬ 
dent  books  that  ever  appeared.  In  it  lie  deferibes  a 
left  exifling  in  Germany,  called  the  Illuminated ;  and 
javs,  that  they  are  the  moft  abfurd  and  grols  fanatics 
imaginable,  waging  war  with  every  appearance  of  rea- 
f°n,  and  maintaining  the  moft  ridiculous  fuperftitions. 
He  gives  fome  account  of  thefe,  and  of  their  rituals 
and  ceremonies,  as  if  he  had  feen  them  all  ;  yet  no 
fuch  fociety  as  lie  deferibes  ever  exifled:  and  Mirabeau 
employed  his  powers  of  deception,  merely  to  fereen 
from  obfervation  the  real  Vluminati ,  by  holding  out  to 
the  rulers  of  dates  this  ignis  jatuus  of  his  own  brain, 
for  a  while  the  eflay  certainly  contributed  to  blind  the 
ey«  of  the  German  princes  ;  and  Nicolai,  with  others 
of  the  junto,  adopting  the  whim,  called  Mrrabeau’s  fa¬ 
natics  Obfcuranten ,  and  joined  with  him  in  placing  on 
the  lift  of  Obfcuranttn  feveral  perfons  whom  they  wifhed 
to  make  ridiculous. 

Long  before  his  initiation  in  the  myfteries  of  ill u- 
nRuifir,  Mirabeau  had  been  acquainted  with  all  the  rc- 
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volutionary  powers  of  the  mafonic  lodges  ;  nor  did  he,  Mirabeau. 
when  initiated,  undervalue  thofe  which  flowed,  or  might  L  T  ^ 
flow,  from  Weifhaupt’s  inventive  genius.  On  his  re¬ 
turn  to  Fiance,  he  began  to  introduce  the  new’  myfte¬ 
ries  among  fome  of  his  mafonic  brethren.  His  firft  af- 
fociate  was  the  Abbe  Talleyrand  de  Perigord,  who  had 
already  begun  to  ad  the  part  of  Judas  in  the  firft  order 
of  the  church.  But  to  have  only  introduced  the  my¬ 
fteries  was  not  fufficient  for  the  Marquis  ;  he  would 
have  teachers  come  from  Germany,  who  were  better 
verfed  than  he  was  in  the  iUuminizing  aits.  Well  ac« 
quainted  with  the  reafons  that  had  induced  the  chiefs 
of  the  order  to  defer  the  converfion  of  France,  he 
found  means  to  convince  them,  that  the  time  was  now- 
come  for  the  accomplifhment  of  their  view3*,  and  at  hia 
requeft  a  deputation  was  fent  by  Spartacus  to  Alumi¬ 
nize  that  great  kingdom.  See  Illuminati,  n°  40, 

4 1 ,  SuppL 

When  the  aflembly  of  Notables  was  convened  at  Pa¬ 
ris,  Mirabeau  foretold  that  it  would  foon  be  followed 
by  a  meeting  of  the  States  ;  and  at  that  period  lie  pub¬ 
lifhed  a  volume  agafnft  the  ftockjobbing,  then  carried  to 
a  great  height,  intitled,  10.  Dcnonciation  deV agiotage 
au  Rot ,  et  a  V  AJfemhlee  tie  Not  alias,  8vo.  A  left  re  de 
racket  was  iflued  againft  him  in  confequericc  of  this  pub¬ 
lication  ;  but  he  eluded  purfuit,  and  publithed  a  pam¬ 
phlet  as  a  fequel  to  the  book.  His  next  work  waa 
againft  M.  Necker,  11.  Lett  re  a  M.  de  Cretelle ,  fur 
R Admirdjiration  de  I /.  AWL r,  a  pamphlet  in  8vo.  1  2. 

A  volume,  in  Svo.  againft  the  Stadtholdcrfhip  :  Aux 
Butaves ,  fur  le  Stunt  ho  u  .1 *;r  a  i .  1^.  Olfervutions  fur  la 
mafon  eh  force  apptllc  Bicetre%  an  Svo  pamphlet.  14. 

Another  tract,  intitled,  Conjeils  a  un  jcu*ie  Prince  qm 
fent  la  necejfite  de  nfaire  fon  education .  15.  He  now 
proceeded  to  a  larger  and  more  arduous  work  than  any 
he  had  yet  publifhed,  on  the  Pruflian  monarchy  under 
Frederick  the  Great  :  De  la  Monarchic  Prujknne  fous 
Frederic  le  Grand,  4  vols,  4K),  or  eight  in  Svo.  "  la 
this  work,  he  undertakes  to  define  preciftly  how  a  mo¬ 
narchy  fhould  be  eontlituted.  When  the  orders  were 
iftued  for  convening  the  States  general,  Mirabeau  re¬ 
turned  into  Provence  ;  and  at  the  fame  time  pnblifhedy 
16.  Hijloire  Secret  re  de  la  dour  de  Berlin,  two  volumes 
cf  hiters  on  the  Seciet  Iliflory  of  the  Court  of  Berliir. 

This  work  was  condemned  by  the  parliament  of  Pa  11V, 
foT  the  minder ved  manner  in  which  it  delivered  the  clia* 
raders  t  f  mary  foreign  princes.  As  -the  eledions  pro¬ 
ceeded,  lie  offered  liimfelf  a  candidate  in  his  own  order 
at  Afx  ;  but  he  was  fo  abhorred  by  the  iioHefle,  that 
they  not  only  rejeded  him,  but  even  drove  him  from 
their  preitnee.  I Ti is  affront  fettled  his  meafurcs,  and 
he  determined  cm  their  ruin.  He  went  to  the  commons, 
declaimed  Ins  being  a  gentleman,  let  up  a  little  fhop  in 
the  market-place  of  Aix,  where  he  fold  trifles;  and  now, 
fully  refolved  what  line  lie  fhould  purfue,  he  courted 
the  commons,  by  joining  in  all  their  txcefles  againft  the 
noblefle,  and  was  at  Lit  returned  a  member  of  the  a£- 
fembly. 

In  confequence  of  this,  he  went  to  Paris  ;  where  the 
part  he  took  was  active,  and  fuch  as  tended,  in  genera}, 
to  accelerate  all  the  violences  of  the  revolution.  He 
now  pubhihed,  periodically,  17.  his  Lettres  a  fes  Com- 
met  tans,  Letters  to  his  Conflituents,  which  form,  when 
colleded,  5  vols,  Svo.  It  is  fuppofed,  that  the  fatal 
meafure  of  the  jundfion  of  the  three  orders  into  one  1  a- 
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Mirabeau,  tional  aflembly,  was  greatly  promoted  by  tliefe  letters 
Miftrjil.  'phe  public  events  of  thefe  times,  ano  the  part  taken  in 
'  t^em  by  Mirabeau,  are  the  fubjeA  of  general  billory. 
He  lived  to  fee  tbe  conftitution  of  1789  eftablimed,  but 
rot  to  fee  its  confequences — the  deftru&ion  of  the  mo¬ 
narchy,  the  death  of  the  king,  and  the  ruin  of  all  pro- 
ijcity  1  He  was  accufed,  as  well  as  the  duke  or  Or¬ 
leans,  of  hiring  the  mob  which  attacked.Vei failles  on  the 
;th  and  6th  of  (Mobcr  1789  ;  but  with  him  was  alto 
acquitted  by  the  tribunal  of  the  Chatelet.  1  he  domi¬ 
nion  of  his  eloquence  in  the  National  Afleirbly  had 
long  been  abfolute,  and,  on  the  29th  of  January  1791, 
he  was  defied  prelident.  At  the  latter  end  of  March, 
in  the  fame  year,  he  was  ftized  by  a  tcver,  and  died  on 

the  2d  of  April.  ,  ,  .  ,  ,  , 

'iTie  talents  cf  Mirabeau  will  not  be  doubted  though 
they  were  certainly  rather  brilliant  than  profound.  To 
be  noticed,  and  to  lead,  were  the  lole  obje&s  of  his  am 
bition  *,  and  for  tbe  attainment  of  them,  he  took  the 
fide  of  the  difcontented,  as  the  beft  field  for  his  match- 
lefs  eloquence.  Yet  there  was  no  man  more  devoted  to 
the  principles  of  a  court  than  this  Marquis,  provided  he 
could  have  a  (hare  in  the  adminiftration  ;  and  a  (hare  he 
would  have  obtained,  if  any  thing  moderate  would  have 
fat  is  tied  him  :  But  he  thought  nothing  worthy  of  him 
but  a  place  of  active  truft,  and  a  high  department  ;  na¬ 
tions  which  all  knew  him  not  qualified  to  fill.  Want- 
knowledge  of  great  things,  he  was  learned  only  tn 


the  buttling  detad  of  intrigue,  and  would,  at  any  time, 
have  facrificedhis  deareft  friend,  and  the  intereffs  o.  Ins 
country,  for  an  opportunity  of  exercifing  his  brilliant 
eloquence,  and  indulging  his  propenfity  to  fatire  and 
lampoon.  But  the  greatell  obftacle  to  his  advancement 
under  the  old  government  was  the  abjed  worthldliiefs 
of  bis  charafter.  Drinking  was  the  cnly  vice  in  which 
he  did  not  indulge  ;  and  from  this  he  was  reftrained  by 
his  exhaufted  conflitution.  To  his  brother,  the  V  if. 
count,  who  was  frequently  intoxicated,  the  Marquis 
one  day  faid,  “  How  can  you,  brother,  fo  expofe  your- 
felf?”  “  What  (replied  the  Vifcount) !  how  infatiable 
are  you  ?  Nature  has  given  you  every  vice  ;  and  having 
left  me  only  this  one,  you  grudge  it  me  !” 

MISTRAL,  the  name  of  a  wind,  which  is  men¬ 
tioned  in  almoil  every  account  that  we  have  of  Pro¬ 
vence,  and  which  is  remarkable  for  blowing  almoft  the 
whole  year  from  north  weft  or  weft-north-weft,  in  a  cli¬ 
mate  where  the  wind  fhonld  be  variable.  It  is  faid  to 
contribute  to  the  faluhrity  of  the  air,  by  difperling  the 
exhalations  of  the  marlhes  and  ftagnant  waters,  fo  com¬ 
mon  in  the  foutli  of  Languedoc  and  Provence  ;  but  at 
times  it  is  alfo  very  injurious,  or  at  lealt  very  tiouble- 
fome.  It  is  not,  however,  on  either  of  thefe  accounts 
that  it  is  introduced  into  this  Work,  but  for  the  fake 
of  the  caufcs  affigned  by  Sauflure  for  its  conftancy, 
which  may  be  applied  to  other  winds  that  nearly  re¬ 
ferable  it ;  ar.d  which  he  found  might  be  reduced  to 

“  The  fir  ft  and  moll  cfFeftual  caufe  (lie  fays)  is  the 
fituation  of  the  Gulf  of  Lyons,  the  banks  of  which  are 
the  principal  theatre  of  its  ravages.  This  Gulf,  in 
faft,  is  fituattd  at  the  bottom  of  a  funnel,  formed  by 
the  Alps  and  Pyrenees.  All  the  winds  blowing  from 
any  point  between  welt  and  north,  are  forced  by  thefe 
mountains  to  unite  in  the  Gulf.  I  hus,  winds  which 
would  net  have  prevailed  but  at  one  extremity  of  the 


Gulf,  or  even  much  beyond  it,  are  obliged  to  take  this  w 
route,  after  having  undergone  the  repercuffion  of  thefe 
mountains  ;  and  the  middle  of  the  Gulf,  inftead  of  the  ^ 
calm  which  it  might  have  enjoyed,  is  expofed  to  the 
united  efforts  of  two  ftreams  of  wind,dtfceiiding  in  dif¬ 
ferent  directions.  Hence  r.rife  thole. whirlwinds  which 
feein  to  charafterife  the  mittral,  and  appear  to  have  in¬ 
duced  the  ancients  to  call  k  Circius,  a  turbine  ejus  ac 
vertigine,  See  slul.  Oclhus,  1.  li.  cap.  22. 

u<The  fecond  caufe  is,  the  general  (lope  of  the 
grounds,  defeending  from  all  tides  towards  the  Gull  ; 
which  becoming  all  at  once  lower  and  more  foutherly 
than  the  lands  extendirg  behind  it,  is,  from  thefe  joint 
circum (lances,  rendered  the  holteft  point  of  all  the  ad¬ 
jacent  country  :  and,  as  the  air  on  the  furface  of  the 
earth  always  tends  fiom  the  colder  to  the  warmer  re¬ 
gions,  the  Gulf  of  Lyons  is  aftually  the  centre  towards 
which  the  air  from  all  colder  points  between  eaft  and 
wed  mud  prefs.  This  caufe,  then,  alone  would  be  pro¬ 
ductive  of  winds  directed  to  the  Gulf,  even  if  the  re- 
percuffion  of  the  mountains  did  not  exert  its  influence. 

“  Finally,  it  is  well  known,  that  in  all  gulfs  the  land- 
winds  blow  more  forcibly  than  oppofite  to  plains  and 
promontories,  whatever  be  the  fituation  of  thofe  gulfs. 

I  apprehend,  indeed,  on  drift  examination  (fays  our  au- 
thor),  that  this  caufe  is  blended  with  the  preceding; 
but  a*  the  faft  is  generally  admitted,  and  in  fome  cafes 
can  be  explained  only  by  reafons  drawn  from  the  efkdls 
of  heat,  it  may  not  improperly,  perhaps,  be  ditlinbtly 
mentioned.  It  is,  at  !eaft,  neceflary  to  fuppofe,  that 
fever al  caufes  produce  the  midral,  in  order  to  under¬ 
hand  why,  notwithstanding  the  variableness  of  the  ica- 
lons  and  temperatures,  that  wind  is  fo  Angularly  con- 
(lant  in  Lower  Languedoc  and  Lower  Provence.  A 
verv  remarkable  indance  of  this  condancy  is  recorded 
by  "the  Abbe  Papon,  in  his  Voyage  de  Province ,  tom. 
ii.  p.  81.  He  affeits,  that  during  the  years  1769  and 
1770,  the  midral  continued  for  fourteen  months  fujeef- 
flvtly.  But  the  three  caufes  which  I  have  dated,  taken 
feparatcly,  will  explain  its  frequency,  and,  united,  will 
account  for  its  force.” 

MIXT  Angle,  or  Figure ,  is  one  contained  by  both 
fiidit  and  curved  lines 

° AJixt  Number ,  is  one  that  is  partly  an  integer  and 
partly  a  fraftion  ;  as  3L 

Mi xr  Ratio,  or  Proportion ,  is  when  the  fum  of  the 
antecedent  and  confequent  is  compared  with  the  differ¬ 
ence  of  the  antecedent  and  confequent  ; 

.r  f  4:31:12:9 
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lhen  ( <j  +  b  :  a  —  b  :  :  c  q-  d  :  c  —  d. 

MOCASSIMAH,  in  Bengal,  revenue  fettled  by  a 
divifion  of  the  produce. 

MOCHULKAH,  bond  or  obligation. 

MCERIS,  a  lake  in  Egypt,  occaiionally  mentioned 
in  that  article  (Eucycl.),  and  generally  fuppofed  the 
production  of  human  art.  Of  this,  however,  Mr  Brown 
fays  it  bears  no  mark.  “  The  (hape,  as  far  as  was  diftin- 
guifliable,  feems  not  inaccurately  laid  down  in  D’An- 
ville's  map,  unkfs  it  be,  that  the  end  nearefl  the  Nile 
fhonld  run  more  in  a  north-weft  and  fouth-eaft  direc- 
The  length  may  probably  be  between  30  and  40 


tion. 


miles  ;  the  breadth,  at  the  wideft  part  he  could  gain, 
was  5000  toifes,  as  taken  with  a  fextant ;  that  is,  near- 
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K  ftel,  ly  fix  miles.  The  utmofl  poffible  extent  of  circuit 
B  mult  of  courfe  be  30  leagues.  On  the  north-eaft  anti 
^  ^  fouth  is  a  rocky  ridge,  in  every  appearance  primeval. 
In  fhort,  nothing  can  prefent  an  appearance  more  un¬ 
like  the  works  of  men.  Several  fifliermen,  in  miferable 
boats,  are  conftantly  employed  on  the  lake.  The  wa¬ 
ter  is  brackifh,  like  molt  bodies  of  water  under  the  fame 
'circumltances.  It  is,  in  the  language  of  the  country, 
Jjlrhet  t’l-herun ,  probably  from  its  extremities  bearing 
fome  refemblance  to  horns. 

MOFUSSEL,  a  relative  term,  fignifying  the  fub- 
ordinate  lands  or  diftricts,  oppofed  to  S  udder,  which 
is  the  head. 

MOHA.CZ,  Mohatz,  or  Mohozy  a  town  in  the 
Lower  Hungary,  upon  the  Danube,  between  the  river 
Sarvvi/a  to  the  north,  and  the  Drave  to  the  fouth;  four 
German  miles  from  either,  fix  from  Effeck  to  the  north, 
and  nine  from  Coloeoa  to  the  fouth.  This  otherwise 
Imatl  place  is  memorable  for  two  great  battles  here 
Jought  ;  the  firfl  between  Lewis  king  of  Hungary  and 
•Solyrnan  the  Magnificent,  in  1526:  in  which  that  un¬ 
fortunate  Prince  Lewis  (being  about  20  years  old), 
with  25,000  men,  fought  300,000  Turks  ;  when,  be¬ 
ing  overpowered  by  numbers,  22,000  of  the  Clirillian 
army  were  flain  upon  the  place;  5000  waggons,  eighty 
great  cannon,  600  fmall  ones,  with  all  their  tents  and 
baggage,  were  taken  by  the  vigors  ;  and  the  King,  in 
his  flight  over  the  brook  Curafs,  fell  into  a  quagmire, 
and  was  fwallowed  up.  After  which,  »Solyinaii  took 
and  flew  200, coo  Hungarians,  and* got  fuch  a  footing 
in  that  kingdom,  that  he  could  never  be  expelled.  This 
fatal  battle  was  fought  O&ober  29.  The  fecond,  in 
fome  part,  retrieves  the  lofs  and  infamy  of  the  former. 
The  Duke  of  Loraine  being  fent  by  the  Emperor,  with 
txprefs  orders  to  p2fs  the  Drave  and  take  Effeck,  his 
highnefs,  July  10,  1687,  with  great  difficulty  pafTed 
that  river,  then  extremely  fwelled  with  rains  ;  but  find 
ing  the  Prime  Vifier  encamped  at  EfTeck,  with  an  army 
of  1  oo,oco  men,  fo  flrongly,  that  it  was  not  poflible 
to  attack  him  in  that  pofl  without  the  ruin  of  the  Clui- 
ftian  army,  lie  retreated,  and  repafled  it  the  23d  of  the 
fame  month  ;  where,  upon  the  29th,  the  Prime  Vifier 
paffed  that  river  at  Effeck;  and  upon  Augufl  12th, 
there  followed  a  bloody  light,  in  which  the  Turks  loft 
100  pieces  of  cannon,  12  mortars,  all  their  ammunition, 
provifions,  tents,  baggage,  and  treafure,  and  about  8000 
men  upon  the  place  of  battle,  befides  what  were  drown- 
td  in  pafiing  the  river,  which  could  never  be  known. 
After  which  victory,  General  Dunewalt,  September 
30th,  found  Efleck  totally  deferted  by  the  Turks,  and 
took  pofleflion  of  it. 

MOHER,  in  Bengal,  a  gold  coin,  worth  about  33 
fhillings. 

MOHERIR,  a  writer  of  accounts. 

MOINEAU,  a  flat  baftion  raifed  before  a  curtin 
when  it  is  too  long,  and  the  baflions  of  the  angles  too 
remote  to  be  able  to  defend  one  another.  Sometimes 
the  moineau  is  joined  to  the  curtin,  and  fometimes  it  is 
divided  from  it  by  a  moat.  Here  mufquetry  are  placed 
to  fire  each  way. 

MOLE  (See  Talpa,  Eticycl.)i  is  an  animal  exceed¬ 
ingly  tioublefome,  both  to  gardeners  and  farmers;  and 
there  are  perfons  who  contrive  to  make  a  livelihood  by  the 
trade  of  mole-catching .  Thefe  men,  it  is  well  known, 
are  generally  quacks  and  cheats  ;  and  the  fecrets  which 
Suppl.  Vol.  II.  Part  1. 


they  fell  for  extirpating  thofe  deftru&ive  animals  are  of  Mole, 
very  little  avail.  Even  poifon  feldom  produces  any  con- 
fiderable  eflfeCl ;  becaufe  the  mole,  while  it  does  not  * 
drink,  live3  only  on  roots  and  worms.  Under  the  word 
Mole  (Encycl- ),  fome  dire&ions  will  he  found  for  clear¬ 
ing  fields  of  this  deflrn&ive  animal;  but  the  following 
are  perhaps  preferable,  as  they  feem  to  have  been  the 
refult  of  much  experience  : 

Immediately  at  day- break,  it  will  be  neceflary  to 
make  a  tour  round  the  gaiden  or  meadow,  from  which 
it  is  wifbed  to  extirpate  the  moles  ;  for  at  that  time 
they  will  be  all  found  at  work,  as  may  be  feen  by  the 
hills  newly  thrown  up.  It  the  perfou  is  then  clofe  to 
the  hill,  lie  nmft  proceed  as  the  gardeners  do,  and  turn 
up  with  a  flrokc  of  the  fpade  the  hill  together  with  the 
digger.  'Ehe  paffage  is  then  cut  through  before  the 
animal  is  aware  of  the  attack  ;  aud  therefore  it  lias  not 
power  to  efcape.  If  the  mole-hill  be  frefh,  even  though 
the  animal  may  not  be  throwing  lip  earth,  the  perfon 
ought  not  to  lofe  his  time  iu  waiting,  but  (hould  imme¬ 
diately  proceed  to  the  operation  above-mentioned. 

If  you  find  a  frefh  hill  (landing  by  ltfelf.  which  feems 
to  (hew  by  its  fituation  that  it  lias  no  communication 
with  any  other,  which  is  always  the  cafe  when  the  mole 
has  woiked  from  the  furface  downwards  in  endeavour¬ 
ing  to  procure  a  more  convenient  habitation,  after  the 
hill  lias  been  turned  up  with  the  fpade,  a  bucket  of 
water  fliould  be  poured  over  the  mouth  of  the  paffage. 

By  thefe  means  the  animal,  which  is  at  110  great  dis¬ 
tance,  wall  be  obliged  to  come  forth,  and  may  be  eafily 
caught  until  the  hand. 

You  may  difeover  alfo  whether  a  hill  has  any  com-  " 

mnnication  with  another,  if  you  apply  your  ear  to  it, 
and  then  cough  or  make  a  loud  lioife.  If  it  has  no 
communication  with  the  nefghbouiing  hills,  you  will 
hear  the  terrified  animal  make  a  noife  by  its  motion.  It 
will  then  be  impoflible  for  it  to  efcape  ;  and  you  may 
either  pour  water  into  the  hole,  or  ttiin  up  the  hill  with 
a  fpade,  until  the  mole  is  found  ;  for,  in  general,  it  ne¬ 
ver  goes  deeper  into  the  earth  than  from  fifteen  to  eigh¬ 
teen  inches. 

When  any  of  the  beds  in  a  garden  have  been  newly 
watered,  the  mole,  attra&ed  by  the  coolncfs  and  moi- 
flure,  readily  repairs  thither,  and  takes  up  its  lefidence 
in  them,  making  a  paffage  at  the  depth  of  fcarcely  an 
inch  below  the  furface.  In  that  cafe  it  may  eafily  be 
caught.  When  you  fee  it  at  work,  you  need  only 
tread  behind  the  animal  with  your  feet  on  the  paffage 
to  prevent  its  retreat,  and  then  turn  up  the  hill  with  a 
fpade  ;  by  which  means  you  will  be  fure  to  catch  it. 

When  you  dig  after  it  with  a  fpade,  the  animal  forces 
its  way  downwards  into  the  earth  in  a  perpendicular  di¬ 
rection,  in  order  that  it  may  the  better  efcape  the  threa¬ 
tened  danger.  In  that  cafe  it  will  not  be  neceflary  to 
dig  long,  but  to  pour  water  over  the  place,  which  will 
foon  make  the  animal  return  upwards. 

People,  in  general,  are  not  aware  of  the  great  miff 
chief  occafioned  in  fields  and  gardens  by  thefe  animals. 

We  are,  however,  informed  by  Buffon,  that  in  the  year 
1740  he  planted  fifteen  or  fixteen  acres  of  land  with 
acorns,  and  that  the  greater  part  of  them  were  in  a 
little  time  carried  away  by  the  moles  to  their  fubterra- 
nean  retreats.  I11  many  of  thefe  there  were  found  half 
a  bufhel,  and  in  others  a  bufhel.  Buffon,  after  this  cir- 
cumftance,  caufed  a  great  number  of  iron  traps  to  be 
L  1  conftru&ed  ; 


neats,  x;ont\rii&cd  ;  by  which,  in  lefs  than  three  weeks,  he 
Seartf*  caught  1300.  To  this  indance  of  the  devaluation  oc- 
cafinned  by  thefe  animals,  we  may  add  the  following  : 

In  the  year  1742  they  were  fo  nurmrous  in  fome  patts 
of  Holland,  that  one  farmer  alone  caught  between  five 
and  fix  thoufand  of  them.  The  deftiudion  occafioned 
by  thefe  animals  is,  however,  no  new  phenomenon.  We 
are  informed  by  hillory,  that  the  inhabitants  of  the 
ifland  of  Tenedos,  the  Trojans,  and  the  JEohans,  were 
infeded  by  them  in  the  earlieft  ages,  bor  this  reafon 
a  temple  was  ere&ed  to  Apollo  Smynthius,  the  deftnoy  • 

**r  of  moles.  See  Economtfche  Hefte.V ol.  VII.  Part  5. 
and  Vol  IX.  Part  4.  ;  or  Phil.  Magazine,  N°  5. 

MOMENTS,  in  the  new  dodtrine  of  infinites,  de¬ 
note  the  indefinitely  fmall parts  of  quantity;  or  they  are 
the  fame  with  what  are  otherwife  called  infinitefimals 
and  differences,  or  increments  and  decrements  ;  bemg 
the  momentary  increments  or  decrements  of  quantity 
confidered  as  in  a  continual  flux. 

Moments  are  the  generative  principles  of  magnitude; 
they  have  no  determined  magnitude  of  their  own,  but 
are  only  inceptive  of  magnitude. 

Hence,  as  it  is  the  fame  thing  if,  inftead  of  thefe 
moments,  the  velocities  of  their  increafes  and  decreafes 
be  made  ufe  of,  or  the  finite  quantities  that  are  propor¬ 
tional  to  fuch  velocities  ;  the  method  of  proceeding 
which  confiders  the  motions,  changes,  or  fluxions  of 
quantities,  is  denominated  by  Sir  Ifaac  Newton,  the 
method  of fusions.  #  . 

Leibnitz,  and  moft  foreigners;  cor.fidering  thefe  infi¬ 
nitely  fmall  parts,  or  infinite fimals,  as  the  differences  of 
two  quantities,  and  thence  endeavouring  to  find  the 
differences  of  quantities,  i  e.  fome  moments,  or  quan¬ 
tities  indefinitely  tmall,  which  taken  an  infinite  number 
of  times  (hall  equal  given  quantities,  call  thefe  moments 
differences  ;  and  the  method  of  procedure,  the  differen¬ 
tial  calculus. 

MONGEARTS,  one  of  the  tribes  of  wandering 
Arabs  which  inhabit  the  Sahara,  or  Great  Defert  of 
Afiica.  Their  time  is  wholly  occupied  by  tending  their 
cattle  ;  and  becaufe  they  are  little  fkilled  in  the  ufe  of 
arms,  Mongeart  is  a  term  of  contempt  among  the  people 
by  whom  they  are  furrounded.  Their  country,  with 
its  produce,  will  be  deferibed  under  the  title  Sahara 
in  this  Supplement ;  it  is  the  bufinefs  of  this  article  mere¬ 
ly  to  exhibit  the  manners  of  the  people. 

They  are  all  Mahometans,  and  offer  up  prayers  three 
times  a-day,  fometimes  oftener;  but  having  no  mofquts, 
thefe  prayers  are  never  pronounced  in  public,  except 
when  the  horde  is  vifited  by  a  prieff ,  who  feldom  comes 
but  upon  account  of  the  childrens  education.  Then  all 
the  Arabs  affemble  at  the  hour  of  prayer,  place  them- 
felves  in  a  line,  turu  to  the  eaff,  and,  wanting  water  in 
the  defert,  rub  their  face  and  arms  with  fand  ;  while 
the  pried  recites  aloud  the  general  prayer.  It  is  the 
fame  as  that  which  is  rehearfed  by  the  public  crier  in 
the  mofques  in  civilized  countries. 

The  pi iefts  are  employed  in  travelling  about  the 
country  to  inftruft  the  children.  There  is  nothing  like 
force  in  their  education.  The  little  boys  meet  in  the 
morning  of  their  own  accord,  at  the  place  of  initruc- 
tion,  which  is  to  them  a  place  of  recreation.  They  go 
there  with  a  fmall  board  inferibed  with  the  Arabic  cha- 
radterg,  and  a  few  maxims  of  the  Koran.  The  oldeff, 
and  the  bed  informed,  receive  their  leffons  dire&ly  from 


the  priefts,  and  afterwards  communicate  them  to  their  Monge? 
fellows.  They  are  never  con  idled  ;  becaufe  it  would  ^ 
be  a  crime  to. beat  a  child,  who,  according  to  the  re¬ 
ceived  notions,  ha3  not  fuffieient  reafon  to  diftinguifh 
good  from  evil.  This  lenity  extends  even  to  the  chil¬ 
dren  of  Chriftians,  though  in  a  date  of  fiavery.  They 
are  treated  in  all  refpedts  like  the  children  of  Arabs ; 
and  the  man  who  fhould  be  rafh  enough  to  ftrike  one 
of  them,  would  endanger  his  life.  Very  different  is  their 
treatment  of  Negro  children  ;  who  may  indeed  join  in 
all  the  amufements  of  the  young  Arabs,  and  even  at¬ 
tend  the  public  fchools;  but  if  they  be  guilty  of  a  fault, 
they  are  feverely  punifhed. 

When  the  child  of  a  Mongeart  becomes  tired  of  the 
places  of  public  intirudion,  he  quits  them  at  pleafure, 
and,  without  feeling  conftra’nt,  or  hearing  reproach,  goes 
and  employs  himfelf  in  tending  his  father’s  flocks  :  and 
accordingly  there  are  very  few  among  them  who  c?n 
read.  Thofe  who  perfevere  in  the  ftudy  of  the  Koran 
are  made  priefis,  after  having  pad  an  examination  be¬ 
fore  the  learned  elders,  and  enjoy  the  greateft  public 
confideration.  They  have  no  need  of  cattle  ;  for  thofe 
of  the  nation  being  theirs,  they  find  their  fubfiftence 
everywhere. 

It  is  generally  at  feven  or  eight  years  of  age  that  chil¬ 
dren  undergo  the  painful  operation  of  ci’cumcifion. 
Their  head  is  alfo  fhaved,  nothing  being  left  but  four 
locks  of  hair  ;  one  of  which  is  cut  off  in  a  meeting  of 
the  family,  at  each  remaikable  adion  performed  by  the 
child.  If,  at  the  age  of  ]  2  or  13,  he  kill  a  wild  hoar, 
or  other  bead  of  piey,  that  (hould  fail  upon  his  flack, 
he  lofes  one  of  his  locks.  If,  in  the  paffage  of  a  river, 
a  camel  be  carried  away  by  the  ftream,  and  he  fave  it 
by  fwimming  to  its  affiilance,  another  is  cut  off.  If  he 
kill  a  lion,  a  tiger,  or  a  warrior  of  an  hoilile  nation,  in 
a  furprife  or  an  attack,  lie  is  confidered  a$  a  man,  and 
his  head  is  entirely  Ihaved. 

Different  from  the  other  Arabs  their  neighbours, 
and  indeed  from  the  Mahometans  in  general,  the  Mon- 
gearts  trouble  no  man  on  account  of  his  religion.  The 
only  one  which  they  do  not  tolerate  is  the  Jewifh  ;  and 
were  a  Jew  to  enter  their  territory,  and  have  the  mil- 
fortune  to  be  taken,  he  would  ceitainlybe  burnt  alive. 

According  to  M.  Saugnier,  the  women  are  much 
more  rcfpc&ed  among  the  Mongearts  than  among  the 
neighbouring  nations  ;  but  the  evidences  which  he  gives 
of  tint  refped  are  very  extraordinary. 

When  a  Mongeart  is  defirous  of  undei taking  the 
care  of  a  family,  he  pitches  upon  the  girl  that  pleafes 
him  the  mod,  and  alks  her  of  her  father  without  fur¬ 
ther  formality  ;  nor  can  the  hitter  ref  ufe  her,  unlefs  the 
man  who  pretends  to  her  hand  have  done  .fortiething 
contrary  to  the  laws  of  the  nation.  The  girl  is  con¬ 
duced  by  her  parents  to  the  tent  of  her  future  hut- 
band,  where  there  is  always  an  abundant  repad  prepared 
for  the  ceremony.  Prefents  are  made  to  the  father ; 
blit. if  the  fon-in  law  be  poor,  his  wife’s  family  aflid  lnm, 
and  furnifh  him  with  the  means  of  increafing  his  Hocks; 
if,  on  the  contrary,  he  be  rich,  and  the  father  poor,  he 
fupports  the  whole  family  in  his  own  tent.  The  em¬ 
ployment  of  the  wife,  thus  married,  is  tQ.  prepare  the 
food  ;  to  fpin  the  goats  and  camels  hair,  of  which  the 
tents  are  made ;  to  milk  the  cattle  ;  to  pick  up  the  ne- 
ceffary  fupply  of  wood  for  the  night ;  and  when  the 
hour  of  repaft  is  come,  to  wait  upon  her  huiband.  She 
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fcljrearf-  then  eats  by  herfelf  wliat  has  been  left  by  him  and  his 

u  /—  male  flavc«.  She  is,  indeed,  in  no  great  danger  of  ha¬ 
ving  a  rival  brought  into  the  family  ;  for  though  poly¬ 
gamy  be  allowed  by  his  religion,  the  poverty  of  the  Mon- 
geart  generally  prevents  him  from  taking  a  plurality  of 
wives.  She  is,  however,  liable  to  be  divorced  at  will 
when  (he  doc3  not  bear  boys  ;  but  if  Ihe  have  the  good 
fortune  to  have  one  or  more  male  ehildien,  her  huf- 
band’s  regard  for  her  is  inconceivable.  She  has  no 
longer  a  divorce  to  fear,  has  an  abfolute  authority  in 
the  tent,  and  pafles  her  whole  time  in  converfation, 
deep,  or  dancing,  as  (he  thinks  fit.  The  captive  ne- 
greffes  do  all  her  work,  and  are  no  longer  affifled  in 
their  labour  by  the  Arab’s  wife,  who  treats  them,  on 
the  contrary,  with  the  grcatcfl  harfhnefs  and  arrogance. 

When  a  woman  is  not  agreeable  to  her  hufband,  or 
when  he  is  difagreeable  to  her,  they  have  it  in  their 
power  to  part.  The  formality  in  this  cafe  conf:fl3  in 
the  wife’s  retiring  to  her  parents.  If  the  hufband  be 
attached  to  her,  he  goes  thither  in  quell  of  her  ;  but  if 
lhe  perfill  in  refufing  to  return,  (he  is  free,  and  at  liber¬ 
ty  to  marry  another.  If,  however,  fhe  have  had  a  child, 
efpecially  a  boy,  fhe  has  not  the  fame  privilege  ;  in  that 
cafe,  if  her  retreat  fhould  laft  more  than  eight  days,  it 
might  be  punifhed  with  death. 

When  a  man  bc4ats  his  wife,  it  is  a  fure  fign  that  he 
is  fincerely  attached  to  her,  and  that  he  does  not  mean 
to  part  with  her;  if  he  content  himfdf  with  reproaches, 
the  wife  thinks  herfelf  defpTed,  and  infallibly  retires  to 
her  parents.  Hence  it  is,  that  in  the  moil  trifling  dif- 
putes  the  women  are  cruelly  beaten :  they  prefer  it  to 
the  complaints  that  the  hufband  might  make  to  their 
parents ;  this  proof  being  the  molt  certain  one  of  a 
man’s  fondnefs  for  his  wife.  When  a  girl  marries,  fhe 
makes  up  her  mind  to  fnch  treatment,  deeming  it  much 
more  fupportable  than  the  humiliations  fhe  would  other- 
wife  experience  from  her  family,  in  confequence  of  her 
hufband's  complaints. 

The  conjugal  fidelity  of  the  Morgeart  women  is  in¬ 
corruptible.  Differing  in  their  opinions  from  many 
other  Mahometans,  they  believe  themfelves  immortal 
like  the  men  ;  but  they  do  not  flatter  themfelves  with 
the  pofiibih’ty  of  happinefs  in  the  other  world,  nnlcfs 
they  fhall  have  been  faithful  to  their  hufbands  in  this. 
Women,’  who  have  been  falfe  to  their  huiband’s  bed, 
will  be  doomed,  they  think,  to  eternal  flavery  to  the 
mere  virtuous  part  of  their  fex,  without  ever  partaking, 
in  the  fmallefl  degree,  of  their  blifs. 

Mongeart  women  often  viiit  one  another  ;  and  on 
thefe  occafions,  the  honour  confifls  in  letting  the  fe¬ 
male  who  comes  to  fee  her  friend  or  relation  do  all  the 
work  of  the  tent.  The  vifltor  affumes  the  management 
of  every  thing,  dreffes  the  vidluals,  churns  the  butter, 
and  keeps  herfelf  continually  employed;  while  her  friend 
entertains  her  with  an  account  of  the  different  affairs  of 
the  family  or  nation.  The  heartinefs  of  the  welcome 
29  meafured  by  the  extent  of  the  woik  fubmitted  to  the 
guell ,  who  generally  prepares  double  the  ufual  quanti¬ 
ty  of  food  ;  fo  that  the  Arab  is  obliged  to  invite  his 
neighbours  to  partake  of  the  repall.  The  (laves  are 
always  pleafed  with  thefe  entertainments,  a  larger  por¬ 
tion  then  coming  to  their  lot.  It  is  the  buflntfs  of  the 
vifltor  to  do  the  honours  ;  nor  will  fhe  fuffer  any  body 
;ibout  her  to  rtmain  diffatidied. 

The  law's  of  hofpitality  are  obferved  among  the  Mon- 
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gearts  as  among  all  the  wandering  Arabs.  Indeed  they  Mortem*., 
are  carried  to  fuch  a  length,  that  were  a  man  to  enter  “~v  4 

the  tent  of  him  whom  he  had  wounded,  or  even  killed, 
he  would  there  meet  with  a  facred  and  inviolable  afy- 
lum,  although  furrounded  by  thofe  who  mull  naturally 
defire  his  ruin.  The  tent  of  the  chief  is  always  that 
to  which  fl*-angers,  upon  their  arrival  in  the  horde,  are 
dire&ed.  But  the  chief  could  not  entertain,  at  his  own 
expence,  all  the  flrangers  that  happen  to  pafs  ;  and 
therefore  every  tent  in  the  horde  is  obliged  to  furnifh 
him  with  two  pounds  of  ground  barley  per  week,  to 
enable  him  to  maintain  the  ancient  hoipimlity. 

The  chiefs  of  hordes  are  always  the  cldc  ft  of  thfir 
families.  The  difference  of  wealth  is  not  confldered  ; 
the  chief  often  having  feveral  individuals  at  his  houfe 
richer  than  himftlf,  who  nevertheltfs  obey  him  in  every 
particular.  He  is,  propeily  fpeaking,  their  king  :  ex¬ 
amines  their  difference  with  the  old  men,  and  judges 
without  appeal.  As  to  himfclf,  he  cannot  be  tried  but 
by  the  chiefs  of  feveral  hordes  afTembled.  It  is  his  bu- 
iinefs  to  determine  the  fpots  where  the  tents  are  to  be 
pitched,  the  moment  of  departure,  and  the  place  where 
the  caravan  is  to  flop.  If  the  paflurage  do  not  fufliee 
for  the  herds  of  all  the  horde,  it  divides,  and  the  chief 
afligns  the  ground  for  the  different  encampments.  They 
are  very  often  compofed  of  r.o  more  than  fevui  or  eight 
tents,  according  to  the  quality  ot  the  ground  they  meet 
with.  The  tent  of  the  chief  is  always  the  largeil  and 
mofl  lofty,  and  is  placed  in  the  centre  of  the  divilions. 

When  it  is  determined  upon  to  quit  an  encampment, 
which  neverhappens  till  the  pallure  is  exhaufled,the  chief 
fets  off  to  chodfe  another  fpot.  In  thefe  removals  the 
women  alone  do  all  the  work.  Early  in  the  morning 
they  fold  up  the  tent,  and  load  every  thing  upon  the 
camels  backs;  they  then  move  flowly  on,  that  the  cattle 
may  have  time  to  feed  upon  the  way. 

Great  refpedl  is  paid  by  the  Mougearts  to  all  oli 
men,  who  enjoy  the  fame  prerogatives  as  the  priells, 
and  fuch  Arabs  as  have  viiited  the  tomb  of  Mahomet  at 
Mecca.  Together  with  the  chief  they  are  the  judges 
of  the  horde,  and  take  cognizance  of  all  offences,  the 
pain  of  death  being  the  only  punifhment  which  they 
cannot  decree.  An  aflembly  of  feveral  chiefs  is  the 
only  tribunal  which  can  inflidl  capital  punifhment ;  but 
as  the  accufed  ha3  generally  a  number  of  friends,  it  feU 
dom  happens  that  he  is  capitally  convided. 

A  war  between  two  Mongeart  tribes  feldom  happens, 
and  is  never  bloody  ;  but  the  different  families  dellroy 
one  another  fall  enough  in  tluir  inteiline  broils.  They 
are  all  thieves  ;  and  indeed  theft  is  a  crime  only  in  the 
day  time,  being  authoiifcd  by  law  during  the  night,  in 
order  to  compel  them  to  take  care  of  their  cattle. 

Could  they  find  red  refs  when  robbed  by  night,  they 
would  be  lefs  vigilant;  and  their  herd3  and  flocks  would 
be  more  expofed  to  the  wild  beads  that  over  run  their 
country  ;  but  being  obliged  to  be  on  their  guard  even 
againll  their  near  ell  neighbours,  they  are  always  ready 
to  repel  both  the  lion  and  the  tiger.  Theft,  .even  in 
the  day-time,  is  fo  far  from  being  puniflied,  uultfs  de¬ 
tected  at  the  inllant  of  commifiion,  that  when  any  thing 
is  flolen  unperceived,  it  becomes  the  lawful  propet  ty  of 
the  thief.  In  vain  would  the  rightful  owner  recognize 
it  in  his  neighbour’s  tent  ;  he  cannot  reclaim  it;  it  cedes 
to  be  his  from  the  moment  he  has  been  negligent  m  its 
care.  Hence  arifes  this  peoples  inclination  tor  rapine  ; 

■  T  l  z  they 
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jMonpearts.  t}iey  not  think  they  commit  a  crime,  and  only  fol. 

*V— ^  low,  in  this  .regard,  a  cuftom  allowed  by  their  laws. 

When  an  Arab  is  going  to  market,  or  on  his  return 
from  thence,  if  he  do  not  take  the  greateft  care  to  keep 
his  journey  a  fecret,  he  is  often  attacked.  Neighbour¬ 
ing  Arabs  are  defirous  of  profiting  by  his  induflry  ; 
and  as  there  are  no  perfons  in  the  country  appointed  to 
apprehend  robbers,  the  hope  of  booty  fpurs  them  on  to 
the  attack.  That  they  may  have  nothing  to  fear,  they 
*  lie  in  wait,  when  the  night  is  coming  on,  for  him  whom 
they  mean  to  pillage.  Their  intention  is  never  to  kill  ; 
they  only  endeavour  to  furprize,  to  difarm,  and  to  make 
themfelves  mailers  of  every  thing  that  comes  in  their 
way.  But  it  fometimes  happens,  that  the  man-  they 
intend  to  plunder,  being  acquainted  with  the  cuftoms 
of  his  country,  keeps  an  attentive  ear,  Hands  on  his 
guard,  fires  upon  his  afiailants  at  the  firft  motion  he  ob- 
ferves,  and  then  fights  defperately  with  his  dagger.  The 
report  of  the  mulktt  almoft  always  brings  out  the  neigh¬ 
bouring  Arabs,  who,  in  virtue  of  the  laws  of  hofpitali- 
ty,  take  the  defence  of  the  weaker  iide.  They  run  up 
well  armed  ;  and  then  woe  to  the  aggreffore,  if  they  do 
not  fave  themfclves  by  a  fpeedy  flight. 

The  flocks  and  herds  of  the  Mongearts  are  compo- 
fed  of  nothing  but  fheep,  goats,  and  camels  ;  all  animals 
patient  of  thirfl.  Horfes  are  very  fcarce  in  thefe  can¬ 
tons,  none  but  the  pofTeffors  of  numerous  herds  being 
able  to  keep  them  ;  becaufe,  for  want  of  water,  it  h 
necefiary  to  have  milk  in  fufficient  abundance  to  give  it 
them  to  drink.  Great  care  is  taken  to  preferve  the  ea¬ 
rners  urine,  both  to  mix  with  milk,  and  to  wafli  the 
different  vcffels  in  which  they  put  their  food.  Deteil- 
able  as  is  this  mixture  of  milk  and  urine,  they  are  often 
reduced  to  the  ufe  of  it ;  hunger  and  thirll  give  a  re- 
lifh  to  every  thing, 

The  only  workmen  ufeful  to  this  nation  are  black- 
fmiths  or  goldimiths,  as  they  may  be  called  indifferent¬ 
ly.  The  Mongearts  not  being  fufficiently  laborious  to 
apply  themfelves  to  fuch  occupations,  thefe  woikmen 
come  from  Lilidulgerid,  and  difperfe  themfelves  all  over 
the  different  parts  of  the  defert.  Wheiever  there  are 
tents  they  are  fure  to  find  work.  They  are  fed  for  nor¬ 
thing,  and  receive  belides  the  hire  for  their  labour. 
They  make  trinkets  for  the  women,  fuch  as  ear- rings 
and  bracelets,  &  c.  mend  the  broken  veffels,  by  rivet  ting 
them,  and  clean  ^the  arms.  They  are  generally  paid  in 
fkins,  goats  and  camels  hair,  or  oil  rich  feathers,  accord¬ 
ing  to  their  agreement.  Thofe  who  have  lilver  pay 
them  a  tenth  part  of  its  weight  for  any  thing  wrought 
out  of  that  metal.  On  their  return  they  fell  what  they 
have  earned  ;  four  or  five  txcurfions  at  moll  enabling 
them  to  live  afterwards  at  their  eafe  in  their  own  coun- 
try. 

The  Mongearts  always  carry  a  leathern  bag,  fufpend*- 
ed  from  their  neck,  in  which  they  put  their  tinder,  their 
pipe,  and  their  tobacco.  Their  daggers  are  elegant  ; 
the  hilt  13  always  black,  and  inlaid  with  ivory ;  the 
blade  is  crooked,  and  fharp  on  either  fide;  the  fheath 
is  of  brafs-on  one  fide,  and  of  filver  on  the  other,  and 
of  very  tolerable  workmanfhip.  i  hey  wear  fabres  when 
they  can  get  them,  and  prefer  thofe  of  Spanifh  make. 
Their  mufkets  are  always  highly  ornamented;  the  flock 
is  very  fmall,  and  inlaid  on  every  fide  with  ivory,  and 
the  barrel  emboffed  with  brafs  or  filver,  according  to 
the  opulence  of  the  owner..  There  is  a  fpring  to  the 
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lock,  coveiing  the  priming,  to  prevent  the  piece  from Mcn^ea 
going  off,  contrary  to  the  intention  of  him  who  carries  - 
it.  The  poor,  who  do  not  poftefs  mufkets,  wear  dag¬ 
gers,  made  like  the  Flemifh  knive3,  with  leathern  (heaths. 

They  arm  themfelves  alfo  with  a  thick  flick,  to  the  end 
of  which  they  fix  a  kind  of  iron  wedge.  This  weapon 
is  exceedingly  dangerous  at  dole  quarters.  Others 
carry  zagays,  or  flender  javelins.  In  a  word,  the  prin¬ 
cipal  riches  of  an  Arab,  and  his  highell  gratifications, 
are  a  handfome  mufket  and  a  good  dagger.  He  prefers 
them  to  neatnefs  ot  apparel  ;  for  as  to  drefs,  it  is  indif¬ 
ferent  to  him  whether  he  be  clothed  in  Guinea  blues, 
woollen  fluffs,  or  goats  fkins.  Their  arms  being  their 
principal  ornament,  they  take  particular  care  to  put  the 
mufkets  in  leathern  bags,  by  way  of  keeping  them  in 
good  order,  and  preferving  them  from  the  ruit. 

All  the  riches  of  the  Mongearts  confill  in  their  herds; 
and  accordingly  they  take  the  greatefl  care  to  pielerve 
them.  If  a  bead  be  fick,  every  thing  is  done  to  cure 
it  ;  no  care  is  fpared  ;  it  is  even  treated  with  more  at¬ 
tention  than  a  man  :  but  when  it  evidently  appears  that 
there  is  no  hope  of  faving  its  life,  they  kill  and  eat  it. 

If  it  be  a  camel,  the  neighbours  are  called  in  to  partake 
of  the  repall  if  a  goat,  the  inhabitants  of  the  tent  fuf- 
fice  for  its  confumption.  An  animal  that  dies  without 
fhedding  blood  is  unclean.  Its  throat  mull  be  cut;  the 
perfon  who  kills  it  turning  to  the  eaft,  and  pronoun¬ 
cing  beforehand  the  firll  words  of  the  general  prayer. 

An  animal  killed  by  a  wild  boar  is  unclean  ;  nor  is  it 
eaten  although  its  blood  has  been  filed,  becaufe  the 
wild  boar  is  itfelf  an  unclean  bealL  That  fpecies  is  fo 
numerous  in  the  defart,  that  they  do  more  mifehief 
than  all  the  other  wild  beails  together.  The  Arabs 
kill  as  many  as  they  can  ;  but  never  talle  their  flelh. 

Whatever  Ioffes  an  Arab  may  meet  with,  he  is  never 
heard  to  complain  ;  he  rifes  iuperior  to  poverty,  fup- 
ports  hunger,  thirfl,  and  fatigue,  with  patience,  and  his 
courage  is  proof  againfl  every  event.  God  will  have  it 
fo,  fays  he  ;  he  employs,  however,  every  means  in  his 
power  to  aveit  misfortune  ;  and  often  expofes  himfelf 
to  the  greateft  dangers  to  procure  matters  of  no  real 
utility. 

When  a  father  of  a  family  dies,  all  the  effe&s  in 
his  tent  are  feized  upon  by  the  eldell  fon  preftnt  at  his 
dec  eafe.  Gold,  filver,  trinkets,  every  thing  diiappears; 
and  the  abfxnt  children  have  only  an  tqual  (hare  in  the 
divifion  of  the  cattle  and  the  fiavts.  The  girls  are  en¬ 
tirely  excluded  from  all  participation,  anil  take  up  their 
refidence  with  their  eldell  brother.  If  the  deceafed 
leave  children  in  helplefs  infancy,  the  mother  takes 
them  with  her  to  her  filler's,  if  fhe  have  a  filler  mar¬ 
ried  ;  if  not,  to  her  own  maternal  roof.  The  dead 
man's  poftcffions,  however,  are  not  loft;  the  chief  of  the 
horde  takes  care  of  them,  and  delivers  them  in  equal 
portions  to  the  heirs,  as  foon  as  they  are  old  enough  to 
manage  their  own  property.  If  an  Arab  die  without 
male  children,  his  wife  returns  to  her  relations,  and  his 
brother  in  her  its  his  effedls. 

The  Mongearts  have  a  rooted  abhorrence  of  the  Spa¬ 
niards,  and  never  fail  to  maffacre  every  min  of  that  na¬ 
tion  who  is  fa  unfortunate  as  to  be  fhipwrecked  on 
their  coafls,  while  they  referve  the  women  for  fale  at 
Morocco.  The  reafon  of  this  hatred  is,  that  the  inha¬ 
bitants  of  the  Canaries  make  frequent  defeents  on  the 
Mongeart  coafts,  and  carry  off  men,  women,  cattle,  and 
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ner.  every  thing  that  they  meet  with  $  and  thefe  people,  be- 

—  ing  ignorant  of  the  fate  of  their  countrymen,  retaliate 
by  death  on  all  Spaniards  that  fall  iiito  their  hands, 
whilft  they  treat  the  Britilh  and  French  as  well  as  they 
can. 

MONNIER  (Peter  Charles  Le),  was  born  at  Paris 
on  the  20th  ot  November  1715  The  proftffion  of  his 
father,  or  the  rank  which  lie  held  in  fociety,  we  have 
not  learned  ;  and  we  are  equally  ignorant  of  the  mode 
in  which  he  educated  his  fon.  All  that  we  know  is, 
that  young  Monnier,  from  his  carlielt  years,  devoted 
himfelf  to  the  tludy  of  agronomy  ;  and  that,  when  only 
fixteen  years  of  age,  he  made  his  fir  ti  oblervation,  viz. 
of  the  oppofition  of  Saturn.  At  the  age  of  twenty  lie 
was  nominated  a  member  of  the  Royal  Academy  of 
Sciences  at  Paris.  In  the  year  1-35  he  accompanied 
Maupertuis  in  the  celebrated  expedition  to  Lapland,  to 
meafure  a  degree  of  latitude.  In  1  748  lie  went  to 
Scotland  with  Lord  Macclesfield,  to  obferve  the  annu¬ 
lar  edipfe  of  the  fun,  which  was  moil  vilible  in  that 
country  ;  and  he  was  the  firll  aftronomer  who  had  the 
pleafure  to  meafure  the  diameter  of  the  moon  on  the 
dilk  of  the  fun. 

Loins  XV.  it  is  well  known,  was  extremely  fond  of 
aftronomy,  and  greatly  honoured  its  profeffors  :  he  lo¬ 
ved  and  etleemed  Le  Monnier.  I  have  feen  the  king 
himldf  (fays  Lalande)  come  out  of  his  cabinet,  and 
look  around  for  Le  Monnier  ;  and  when  his  younger 
brother  was  prefented  to  him  on  his  appointment  to  the 
office  of  firll  phyfician,  his  Majelty  was  pleafed  to  wifii 
him  the  merit  and  reputation  of  his  brother  the  aftro¬ 
nomer.  All  the  remarkable  celellial  phenomena  were 
always  obferved  by  the  king,  in  company  with  Le 
Monnier.  Thus  he  obfeived  with  him,  at  his  chateau 
of  St  Hubert,  the  two  celebrated  tranfits  of  Venus  thro* 
the  dilk  of  the  fun  in  the  years  1761  and  1769;  as  ap¬ 
pears  from  the  Memoirs  of  the  Royal  Parifian  Acade¬ 
my  of  Sciences.  It  well  deferves  to  be  here  recorded 
in  what  manner  the  king  behaved  during  thefe  impor¬ 
tant  obfervations,  and  how  little  he  dillurbcd  his  altro* 
nomers  (the  celebrated  La  Condamine  being  likewife 
permitted  to  obferve  the  tranlit  in  his  prefence)  in  this 
occupation  ;  the  proper  time  for  which,  if  permitted  to 
pafs  by,  could  not  be  recalled.  Le  Monnier  relates  in 
his  Diffcrtation,  that  u  his  Majefty  perceiving  that  we 
judged  the  laft  contadls  to  be  of  the  greatclt  import¬ 
ance,  a  profound  filence  at  that  moment  reigned  around 
us.”  At  the  traufit  of  Venus  in  1769,  the  king  allow¬ 
ed  the  Marquis  do  Chabert,  an  intelligent  and  expert 
naval  officer,  who  was  juft  returned  front  a  literal  y  voy¬ 
age  to  the  Levant*  to  affill  at  the  obfervation.  In  a 
court  like  that  of  Louis  XV.  io  fcrupuloufiy  obfervanc 
of  etiquette,  thefe  will  be  allowed  to  have  been  moll 
diftingmifhed  marks  of  honour,  and  of  royal  favour  ar.ii 
condelcenlion^ 

In  the  year  1 750*  Le  Monnier  was  ordered  to  draw 
a  meridian  at  the  royal  Chateau  of  Bellevue,  where  the 
ting  frequently  made  obfervations.  The  monarch  on 
this  occafion  rewarded  him  with  a  prefent  of  15,000 
livres ;  but  Le  Monnier  applied  this  film  of  money 
likewife  in  a  manner  that  redounded  to  the  honour  of 
his  munificent  fovereign  and  of  his  country,  by  procu¬ 
ring  new  and  accurate  ir.ftruments,  with  which  he  af¬ 
terwards  made  his  bell  and  molt  remarkable  obferva¬ 
tions.  In  1742,  the  king  gave  him  in  Paris  Rcu  els  la 
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P'ifle »  a  beautiful  free  dwelling,  where,  till  the  break-  Monn'er, 
ing  out  of  the  revolution,  lie  refided,  and  purfued  his  """  v  ^ 
agronomical  labours,  and  where  his  inllruments  in  pait 
yet  remain.  Some  of  them  the  prefent  French  govern¬ 
ment  has,  at  the  inftance  of  Lalande,  purchafed  for  the 
National  Obfervatory.  In  1751,  the  king  prefented 
him  with  a  block  of  marble,  eight  feet  in  height,  fix 
ftet  in  breadth,  and  fifteen  inches  in  thicknefs,  to  be 
ufed  for  fixing  his  mural  quadrant  of  five  feet.  This 
marble  wail,  together  with  the  inllruments  appended  to 
it,  turn?  on  a  large  brais  ball  and  locket,  by  which  the 
quadrant  may  be  directed  from  fouth  to  north  :  thus 
firying  to  rectify  the  la-ge  mural  quadrant  of  eight  feet, 
which  is  imniovcably  made  fall  to  a  wall  towaids  the 
fouth. 

With  thefe  quadrants  Le  Monnier  obferved,  for  the 
long  period  of  forty  year?,  the  moon  with  unwearied 
perfeverar.ce  at  all  hours  of  the  night.  It  [3  requiiitc, 
to  be  a  diligent  a  tronomer,  to  be  able  to  conceive  to 
what  nuniberlels  inconveniences  the  philofoplier  is  ex* 
pofed  during  an  iminttn upted  feries  of  lunar  obferva¬ 
tions.  As  the  moon  during  a  revolution  may  pafs 
through  the  meridian  at  all  hours  of  the  day  or  night  ; 
the  allronomer  who,  day  after  day,  profeeutes  Inch  ob¬ 
fervations,  mull  be  prepared  at  ail,  even  the  moll  in¬ 
convenient,  hours,  and  fa  orifice  to  them  his  ileep  and 
all  his  enjoyments.  How  fecluded  from  all  the  p!ea- 
fures  of  focial  intercourfe,  and  how  fatiguing  ftich  a 
mode  of  life  is,  thofe  allronorr.crs,  indeed,  know  not 
who  then  only  fet  their  pendulum  clocks  in  motion, 
when  fpme  of  the  echpfes  of  the  lun,  moon,  or  of  the 
fatellites  of  Jupiter,  are  to  he  viewed.  At  this  time, 
and  in  the  prefent  (late  of  the  fcience,  thefe  are  juft  the 
molt  infign  ill  cant  obfervations;  and  an  able  aftronomer, 
well  fupplied  with  accurate  inllruments,  may  every  A/y, 
if  he  take  into  his  view  the  whole  of  his  pi  oft  Hum, 
make  mo^e  important  and  mere  neceflary  obfervations. 

Le  Monnier  was  Lalande’s  preceptor,  and  worthy 
of  Inch  a  feholar  ;  and  he  promoted  his  fludies  by  his 
advice,  and  by  every  other  means  in  his  power.  Le 
Monnier’s  penetrating  mind,  indeed,  prefaged  in  young 
Lalande,  then  only  iixteen  years  old,  what  in  the  ic- 
quel  has  been  fo  fplendidly  confirmed.  In  his  twentieth 
year,  he  became,  011  the  recommendation  of  his  precep¬ 
tor,  a  member  of  the  Royal  Academy:  and  in  1752  he 
was  propofed  by  him  as  the  fitted  perfon  to  be  fent  to 
Berlin,  to  make  with  La  Caille’s,  who  had  been  fent 
to  the  Cape  of  Goad  Hope,  correfpondent  obfervation?, 
for  the  purpufe  of  determining  the  parallaxes  of  the 
moon,  then  but  iinpeift6lly  known.  Le  Monnier  lent 
his  pupil  for  this  expedition  his  mural  quadrant  of  five 
feet.  His  zeal  for  allionomy  knew  no  bounds.  For 
this  -reafon  Lalande,  in  his  Notice  des  "Travaux  du  C\ 

Le  Mounter ,  fays  of  himfelf:  “  Je  fuis  moUmeme  le  prin¬ 
cipal  ref ult at  de  fon  ‘zele  pour  V ajlronomie” 

Le  Monnier  was  naturally  of  a  very  irritable  temper: 
as  ardently  as  he  loved  his  friends,  as  eafily  could  he  be 
offended  ;  and  his  hatred  was  then  implacable.  La¬ 
lande,  as  ho  himfelf  exprefTes  it,  *  had  the  misfortune  to 
incur  the  difpleafure  of  his  beloved  preceptor  ;  and  he 
never  after  could  regain  his  favour.  But  Lalamle’s  gra¬ 
titude  and  refpedl  for  him  always  continued  undnni- 
nifhed,  and  were  on  every  occafion  with  unremitting 
conltancy  publicly  declared  :  patiently  lie  endured  from 
him  undeferved  ill  treatment  \  fo  much  did  he  love  and1 

efteern-. 


M  innicr. 
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efteem  Lis  inftru&or  and  mafter  to  the  day  of  his  death. 

“  I  have  not  ceafed  to  exclaim  (writes  Lalande),  as  Dio¬ 
genes  exclaimed  to  his  mafter  Antifthrnes,  You  can¬ 
not  find  a  flick  ftrong  enough  to  drive  me  away  from 
you  !” 

What  a  noble  trait  in  the  character  of  Lalande,  who 
in  1797  wrote  likewife  an  euloginm  on  Le  Monnier  in 
the  ftyle  of  a  grateful  pupil,  penetrated  with  fentiments 
of  profound  veneration  and  efleem  for  his  beloved  ma¬ 
iler  ;  but  Le  Monnier  would  not  tend  it.  This  is  not 
the  place  to  give  a  circnmflantial  account  of  this  intri¬ 
cate  quarrel  ;  we  fhall  only  further  remark,  that  La* 
lande  was  the  warm  friend  and  admirer  of  the  no  left; 
eminent  aftronorrer  La  Caille,  whom  Le  Monnier  mor¬ 
tally  hated.  An  intimate  friendfhip  likewife  ftubfifted 
between  Le  Monnier  and  D’Alembert ;  but  Lalande 
had  no  friendly  ir.tercourfe  with  the  latter. 

Among  the  icholar3  of  Le  Monnier  may  likewife  be 
reckoned  Henwart,  the  celebrated  geometrician  and  pro- 
fefTor  of  mathematics  at  Utrecht;  who/in  a  letter  to  Von 
Zach,  aftronomer  to  the  Duke  of  Saxe  Gotha,  dated  the 
26th  of  May  1 797,  fays,  “  Le  Monnier  is  a  penetrating 
and  philofophical  aftronomer  :  I  learned  much  from  him 
in  Paris;  though  I  lodged  with  the  late  De  lTfle,  where 
I  frequently  made  obfervations  in  company  with  Mtf- 
fier.  Le  Monnier  was  the  friend  cf  D’Adembert;  and 
confequently  an  oppofer  of  Lalandc.” 

This  great  man,  who  had,  for  fome  year?,  ceafed  to 
exilt  either  for  the  fcience  of  aftronomy,  or  for  the  com¬ 
fort  of  his  fr’ends,  died  at  Lizeaux,  in  ihe  province  of 
Normandy,  in  1799,.  aged  84  years.  He  left  behind 
him  fome  valuable  manuferipts,  and  a  number  of  good 
obfervations;  with  refpeft  to  which  he  had  always  been 
very  whimfical,  and  of  which  in  his  latter  years  he  ne¬ 
ver  would  pnblifh  any  thing.  He  had  by  him  a  feries 
of  lunar  obfervations,  and  a  multitude  of  obfervations  of 
the  ftars,  for  a  catalogue  of  the  ftars,  which  he  had  an- 
.  r.ounccd  fo  early  as  the  year  1741  ;  among  which  was 
twice  to  be  found  the  new  planet  Uranus:  (See  La - 
Lindas  AJlronbmie,  Tables,  p.  1 8 B,  (a).  The  more  he 
,  was  reqnefted  to  communicate  his  obfervations,  the 
more  obflinate  lie  became  ;  he  even  threatened  to  de- 
ftroy  them.  At  the  breaking  out  of  the  revolution, 
Lalande  was  greatly  alarmed  for  the  fafety  of  thefe  pa¬ 
pers;  he  wiflied  to  preferve  them  from  deftru&ion,  and 
made  an  attempt  to  get  them  into  his  pofleflion  ;  but 
all  his  endeavours  were  in  vain.  He  was  only  able  to 
learn,  that  Le  Monnier  bad  hidden  them  under  the 
roof  of  his  houfe.  Le  Monnier  having  been  firft  ft i zed 
with  a  fit  of  the  apoplexy  fo  early  as  the  icth  of  No¬ 
vember  t  79  r ,  Lalande  apprehended,  left,  if  no  one  ex¬ 
cept  himfelf  ft: ould  know*  where  he  had  hidden  his  pa¬ 
pers,  the  infirm  old  man  might  perhaps  have  himfelf 
forgot  it.  He  hopes,  however,  that  La  Grange,  who 
married  his  fecond  daughter,  may  have  fome  informa¬ 


tion  concerning  them,  Le  Monnier  left  behind  him  no  Mono  I 
for..  ill 

MONOMIAL,  in  algebra,  is  a  fimple  or  Tingle  no.  ^  I 
mial,  cor.fifting  of  only  one  term  ;  as  a  or  ax,  or  a*  _  j 


m , 

* ' 


b  x3,  &c. 

MONOTRIGLYPH,  a  term  in  arch  i  ted  are,  de¬ 
noting  the  fpace  of  one  triglyph  between  two  pilafters, 
or  two  columns. 

MONSELEMINES,  are  a  people  which  inhabit 
that  part  of  Biledulgerid  (fee  Encycl.)  that  borders 
on  the  territories  of  the  Emperor  of  Morocco.  They 
are  a  mixed  race,  being  ddcendtd  from  the  ancient  A- 
rabs  and  fugitive  Moors  ;  and  they  occupy  a  fpace  of 
land,  of  which  the  limits  are  indicated  by  lofty  columns 
placed  at  intervals  towards  the  defart.  Their  territory 
extends  from  about  3c  leagues  beyond  Cape  Non,  to 
the  diftance  of  20  leagues  from  St  Croix  or  Agader. 
Though  of  different  qualities,  it  is,  for  the  mod  part, 
very  fertile,  and  produces  the  necefiaries  of  life  with 
little  cultivation.  The  plains  are  watered  by  an  infi¬ 
nite  number  of  firearm,  and  abound  with  palm,  date, 
fig,  and  almond  trees.  The  gardens  produce  excellent 
grapes,  which ^are  dried  by  the  Arabs,  and  converted 
into  brandy  by  the  Jew's.  Great  quantities  of  oil,  wax, 
and  tobacco,  appear  in  the  public  markets. 

More  induftrious  and  more  laborious  than  their  neigh¬ 
bours,  the  Monfeltmiiie  nation  cultivates  the  earth.  The 
chiefs  of  families  choofe  the  ground  moll  fit  for  culti¬ 
vation.  Its  furface  is  turned  (lightly  over  with  a  kind 
of  hoe,  and  then  the  feed  is  fown  upon  it :  the  field  is 
furrounded  with  bufhes,  to  maik  the  fpot,  and  to  pre¬ 
ferve  it  from  the  cattle  of  the  wandering  Arabs.  When 
the  crop  is  ripe,  which  is  generally  at  the  end  of  Au- 
guft,  three  months  after  the  fowing  of  the  feed,  it  is 
cut  about  fix  inches  from  the  ear,  and  formed  into  little 
bundles  ;  dining  which  time  every  one  labours  without 
intermiffion  from  morning  to  night.  The  corn  is 
brought  before  the  tent,  thiafhed,  winnowed,  and  pla¬ 
ced  in  the  magazines.  When  the  harveft  is  over,  they 
fet  fire  to  the  long  ftubble,  and  abandon  the  field  for 
two  or  three  years.  Their  magazines  are  large  holes  in 
the  earth,  formed  like  tl^e  fruilum  of  a  cone,  the  in*  | 


ft des  of  which  are  hardened  by  burnirg  wood  in  them, 
before  the  half  winnowed  corn  be  depoftted.  When 
filled  with  corn,  they  arc  covered  with  planks  placed 
clofe  to  each  other  ;  over  which  a  layer  of  earth  is  laid 
level  with  the  foil,  to  prevent  it  from  being  difeovered 
by  enemies.  In  thefe  magazines  every  one  (hares  in 
proportion  to  the  number  of  men  he  employed  in  the 
common  labour. 

The  inhabitants  of  the  plains  remain  by  the  cultiva¬ 
ted  fields  in  feed  time,  and  return  at  the  time  of  harveft. 
During  the  intervals  they  wander  in  all  dire&ions  with 
their  cattle,  taking  only  necefiaries  along  with  them, 
and  haying  rccourfe  to  the  magazines  -when  they  re¬ 
quire 


(a)  Such  is  the  French  and  German  account  cf  his  difeovery  of  this  planet  ;  but  our  readers  have  been  very 
inattentive,  if  they  have  not  perceived,  in  various  articles  of  this  Work,  complete  proofs  of  the  pjagiirifm  of  our 
neighbours  on  the  Continent,  from  the  celebrated  philofophcrs  and  divines  cf  England.  As  it  is  Extremely  oro- 
bdbie  that,  half  a  century  hence,  a  claim  may  be  put  in  for  Le  Monnier’s  difeovery  of  the  Georgium  S’idns 
( Uranus J,  fimilar  to  that  which  in  1757  the  editor  of  Abbe  St  Real’s  works  put  in  for  that  Abb 6  being  the 
.author  of  Lefi;e’s  Short  Method  with  the  Detfls  (feC  Leslie  in  this  Suppl.),  we  think  it  our  duty  to  declare, 
that  in  1800  there  was  110  evidence  whatever  on  which  to  found  'that  "claim,  and  that  the  difeovery  was  then 
univcrfally  allowed  to  .have  been  made  by  Herfcliel. 
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fc!  “jle-  quire  a  fupply.  The  more  opulent  people,  and  the  ar- 
tizans  who  are  engaged  in  fedentary  occupations,  dwell 
in  towns,  which  are  all  fituated  upon  the  declivity  of 
hills.  Their  houfes  are  built  of  (tone  and  earth,  ac 
cording  to  the  Moorifh  conflru&ion,  low  and  covered 
with  doping  terraces  ;  yet  they  are  fo  much  injured  by 
the  heavy  rains  which  prevail  for  three  months  of  the 
year,  as  to  be  rendered  uninhabitable  in  i  t  or  20  years. 
Thofe  who  refide  in  towns  are  generally  weavers,  fhoe- 
makers,  goldfmiths,  potters,  &c.  and  have  no  cattle  ; 
but  the  more  opulent  per  Tons  have  flocks  and  herds  of 
cows,  horfes,  camels,  fheep,  goats,  befides  poultry, 
which  are  kept  by  their  flaves  at  a  diftance  from  the 
towns.  In  the  towns  they  take  twTo  meals  a  day  ;  one 
at  ten  o’clock,  2nd  the  other  at  the  fetting  of  the  fun, 
though  the  inhabitants  of  the  country  only  eat  in  the 
evening.  In  the  towns  they  deep  in  mats  upon  the 
floors  of  their  apartments,  and  make  ufe  of  linen  ;  but 
the  inhabitants  of  the  country  deep  upon  terraces  in  the 
open  air.  Th*  pafloral  famih.es  of  the  country  pra&ife 
hofpitality  like  thofe  of  the  defart,  and  make  the  tra¬ 
veller  pay  nothing  for  his  entertainment.  In  the  towns 
this  pradiice  is  impofhble,  as  the  concourfeof  llrarigeis, 
efpecially  on  market-days,  would  foon  impoveridi  the 
inhabitants.  In  this  manner  hofpitality  is  always  ex- 
tinguifhed  among  a  trading  and  commercial  people.  It 
is  only  where  the  fuperflnity  of  commodities  runs  ne- 
cedarily  to  wafle,  that  it  is  ever  pra&ifed  in  a  great  ex¬ 
tent  ;  but  where  every  commodity  can  find  a  market, 
every  kind  of  property  acquires  a  definite  value,  and 
will  be  preferved  with  the  fame  care  as  money. 

By  M.  Saugnier  the  government  of  the  Monfekmines 
is  laid  to  be  republican  ;  but  he  writes  inconfiftentiy 
about  it  In  one  place,  he  fays  that  they  choofe  their 
chiefs  annually  ;  in  another,  that  in  the  time  of  war 
they  choofe  from  the  natives  or  fugitive  Moors  indiferi* 
minately,  chiefs,  whole  authority  laflo  no  longer  than 
the  campaign,  during  which  it  is  abfolute ;  and  he  af¬ 
terwards  reprefents  their  government  as  a  kind  of  theo¬ 
cracy,  durirg  war  as  well  as  peace.  But  we  mud  fol¬ 
low  him  in  his  detail,  a»  it  has  been  well  arranged  in  a 
late  anonymous  publication,  entitled,  An  Hijlorical 
Sketch  of  Difcoveries  in  Africa . 

At  the  end  of  each  campaign,  he  fays  the  chief 
gives  an  account  of  his  adions  to  the  aflembled  aged 
men,  and  is  rewarded  or  punifhed  according  to  his  con- 
dud;  after  which  his  fuccedor  is  appointed,  and  he 
ferves  in  the  army  he  commanded  as  an  undiftingnifhed 
individual.  The  country  is  populous,  and  would  be 
flili  more  fo,  were  it  not  for  the  continual  wars  which  its 
inhabitants  are  obliged  to  fupport  againfl  the  Emperor 
of  Morocco.  The  liberty  they  enjoy  imparts  energy 
and  courage  to  their  clra*  after,  and  renders  their  arms 
invincible  to  the  Moors.  They  confider  it  as  the  molt 
invaluable  pofFtiflon,  and  defend  it  to  the  lad  extremity. 
The  nature  of  the  country,  furrounded  on  every  fide  by 
fleep  and  aiid  mountains,  contributes  to  fruftrate  the 
efforts  of  their  enemies.  The  Monfelemine,  richer  than 
the  fubjed  of  Morocco,  is  always  well  clothed  and 
armed.  He  pays  no  tribute,  enjoys  the  fruit  of  his  la¬ 
bour  and  commerce,  and,  as  no  contributions  are  requi¬ 
site  for  the  charges  of  the  llate,  whatever  he  acquires 
is  his  own.  The  fugitive  Moors  are  never  armed,  ex¬ 
cept  when  they  go  to  battle  ;  but  the  natives  go  conti- 
nually  armed,  whether  they  refide  in  the  country,  refort 
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to  the  markets,  attend  the  aflemblies  of  the  nation,  or 
pay  viGts. 

As  the  Monfelemine  territory  is  the  retreat  of  the 
rich  Moors,  vyho  wifli  to  fly  from  the  tyranny  of  the 
Emperor  of  Morocco,  they  c re  too  well  acquainted  with 
the  Mooridr  cuftoms  to  be  furprifed  by  that  prince.  No 
fooner  does  a  Moorifh  army  take  the  field,  than  the  in¬ 
habitants  of  tire  country  cantons  mount  their  horfes, 
and  occupy  the  paffes  of  the  mountains  ;  while  the  wo« 
men  and  flaves,  tfcorted  by  a  fufficient  number  of  war¬ 
riors,  retire  to  the  interior  parts  of  the  country,  or,  if 
they  be  har  d  prefled,  to  the  defart.  Among  che  pa- 
doral  tribes  there  are  many  that  addift:  themfclves  en¬ 
tirely  to  arms,  and  ferve  as  cavalry  in  the  time  of  war. 
During  peace  they  tfcort  caravans,  or  exercife  them- 
felves  in  military  evolutions,  and  the  management  of 
their  horfes.  Being  almofl  always  on  horfeback,  and 
wearing  no  boots,  they  have  a  callous  lump  on  that 
part  of  the  leg  that  comes  in  contad  with  the  iron  of 
the  ftirrtrp.  Their  horfes,  which  they  break  in  an  ad¬ 
mirable  manner,  are  the  bed  in  the  world  :  as  they  aie 
*  treated  with  great  care  by  their  maflers,  they  know 
them,  and  are  obedient  to  their  voice,  and  will  admit 
no  flranger  to  mount  them. 

The  Monfelemine s  derive  their  origin  and  name  from 
Mofeilama,  a  contemporary  of  Mahomet;  and,  in  their 
love  of  liber  ty,  as  well  a3  in  many  of  their  cufloms,  rc- 
femble  the  Arabs  of  remoter  times.  They  refped  the 
prophet  like  other  Mahometans  ;  but  neither  believe 
that  he  was  infallible,  nor  that  his  defendants  are  all 
infpirtd  by  Go^,  nor  that  their  will  fhould  be  a  law, 
nor  that  fuch  faith  is  uecefiary  iu  order  to  be  a  good 
Mahometan.  Their  priells  are  refpeded,  and  in  old 
age  generally  become  the  civil  judges  of  the  nation  ; 
but  the  influences  of  the  high  prielt  is  almofl  defpotic. 
Though  he  has  no  troops,  he  may  command  the  nation  ; 
and  war  and  peace  depend  upon  I113  will.  Though  he 
has  no  property,  every  thing  is  at  his  difpofil  :  he  re¬ 
quires  nothing  from  anyone,  and  yet  all  arc  inclined  to 
give.  He  adminiflers  juflice  according  to  the  opinion 
of  his  counfel,  without  pretending  to  be  irfpired  by  the 
prophet. 

On  Friday  the  Monfekmines  aflemble  in  their 
mofques  to  pray  :  this  is  likewife  the  day  of  their 
principal  market,  when  their  merchandize  is  expoftd 
to  file  in  the  public  fquares,  where  the  old  men  judge 
without  appeal,  when  difputes  a  rife.  Different  from 
their  neighbours  of  Morocco  and  Sahara,  the  Monfele- 
rnincs  never  attempt  to  make  profelyte?.  Their  Chri- 
flian  flaves  are  treated  with  humanity  ;  but  they  owe 
this  to  the  avarice  of  their  maflers.  Theft*  detefl  Cliri- 
itians,  but  they  love  money,  and  are  afraid  lefl  frek- 
nefs  or  death  fhotdj  deprive  them  of  the  ranfom  of  the 
Have,  or  of  the  advantage  of  his  labour.  Among  the 
inhabitants  of  the  defart,  a  Chrifliarr,  that  adoots  the 
religion  of  Mahomet,  is  admitted  as  a  citizen  and  mem. 
her  of  the  family,  and  is  prefented  with  cattle  to  form, 
an  eflabhfhment.  The  Monfelcmines  pay  more  attorn 
tion  to  the  value  of  their  property  than  the  flluation  of 
the  infidel.  A  Cliriftian  who  enters  a  mofque  at  Mo¬ 
rocco  is  put  to  death,  or  forced  to  affume  the  turban.- 
The  Monfelemines  would  turn  him  civilly  out,  and  con¬ 
tent  themfeles  with  impofing  the  highefl  puflible  fine. 
Among  the  Moors,  a  Chriflian  difeovered  in  an  intrigue 
with  a  woman  of  that  nation  fuffere  death,  or  fubmits  to 

con- 


Monfeie* 

mines. 
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OTmfcle-  converFion;  but  the  Monfelemines  prefer  money  to  relU 
mitieg,  g|on#  From  them  the  Chriftian  has  nothing  to  fear  : 

Monterey. ^  woman  a]one  jg  punifhed,  being  put  into  a  fack,  and 
v  thrown  into  the  fea.  If  a  Chriftian  flave  among  the 
neighbouring  nations  defends  himfelf  againll  his  mailer, 
he  is- punifhed  with  death;  but  money  laves  him  among 
the  Monfelemines;  lie  would  at  moil  receive  a  flight  cor¬ 
rection. 

The  Jews  are  allowed  the  free  excicife  of  their  reli¬ 
gion  among  the  Monfelemines,  but  are  treated  with  the 
fame  indignity  as  among  other  Mahometan  tribes.  A 
Jew  is  not  permitted  to  carry  arms  ;  and  if  he  fhould 
make  ufe  of  them  againlt  an  Arab,  he  would  be  pu- 
nifhcd  with  death,  and  probably  involve  his  family  in 
his  fate.  The  Jews  inhabic  the  towns  only,  where  they 
follow  trade  and  vaiious  arts,  but  are  not  allowed  to 
cultivate  the  earth. 

Polygamy  is  permitted,  as  in  other  Mahometan  coun¬ 
tries  ;  but  the  lit  nation  of  the  women  is  more  refpeCt- 
able,  and  they  are  not  fo  much  fecluded  as  among  the 
Moors.  They  mingle  more  in  fociety,  walk  at  large, 
--Hid  vifit  their  friends  ;  neither  are  their  apaitments  lo 
inviolable.  Among  the  Monfelemines,  that  degrading 
piCluie  of  humanity  is  never  feen  which  fometimes  oc¬ 
curs  in  Morocco,  a  woman  drawing  the  plough  with  an 
afs,  a  mule,  or  fome  other  bead  of  burden.  More  hap¬ 
py  than  the  women  of  the  Sahara,  and  treated  with 
greater  attention  by  their  hufbands,  they  are  more  hu¬ 
mane  in  their  difpofitions.  Like  other  Arab  women, 
thev  (lain  the  edges  of  their  eyelids  black  with  henna, 
and  paint  their  faces  red  and  yellow.  Their  children 
are  brought  up  with  gieat  care,  and  are  not  obligedto 
exhibit  proofs  of  their  courage  before  they  can  he  con¬ 
fide  red  as  men,  as  is  the  cullom  in  the  defart.  Avarice 
is  the  principal  defeCl  in  the  charadler  of  the  Monfele- 
mines.  They  hoard  their  money  with  the  utmoll  care, 
bury  it  in  the  earth,  and  rn  many  cafes  die  without  dif- 
covering  their  fecret  even  to  their  children.  Mifers, 
fays  M.  Saugnier,  fhould  go  to  that  country,  where 
they  would  learn  means  of  economy;  which  would  (hew- 
them,  that,  in  comparifon  with  the  Monfelemines,  they 
are  themfelves  perfect  prodigals. 

The  medicinal  applications  of  the  Monfelemines, 
which  differ  not  from  tliofe  of  the  Mon ge arts  and 
other  inhabitants  of  the  defart,  are  extremely  fimple, 
but  appear  fufficiemly  complex  from  the  mummery  of 
the  priefts,  who  are  the  depofitories  of  their  medical 
fcience.  Flefh  wounds  are  cauterifed  wi/li  a  hot  iron, 
and  then  covered  with  herbs  dipped  in  turtles  oil  and 
tar.  In  headachs,  a  comprefs  is  applied  with  fuch  vio¬ 
lence  that  the  blood  Harts  from  the  forehead.  In  in¬ 
ternal  difeafes,  the  general  remedies  are  regimen,  refl, 
and  a  few  maxims  of  the  Koian  niyflerioufly  applied  to 
the  affe&ed  parts. 

MONTEREY  Bay,  in  Noith  California,  was  vifit- 
ed  in  1786  by  La  Peroufe,  who  places  it  in  3 6°  38' 
4V'  N.  Lat.  and  1240  40'  W.  Long,  from  Paris.  It 
is  formed  by  New- year  Point  to  the  north,  and  by  that 
of  Cyprus  to  the  fouth  ;  has  an  opening  of  eight  leagues 
in  this  dire&ion,  and  nearly  fix  of  depth  to  the  eaft- 
tvard,  where  the  land  is  Tandy  and  low.  The  fea  breaks 
there  as  far  as  the  foot  of  the  fandy  downs  with  which 


the  coafl  is  furrounded,  with  a  roaring  which  may  be  Monte 
heard  more  than  a  league  off.  The  lands  north  and 
fouth  of  this  bay  are  high*  and  covered  with  trees. 
Thofe  fhips  which  are  delirons  of  touching  there  ought 
to  follow  the  fouth  coaft,  and  after  having  doubled  the 
Point  of  Pines,  which  ftretches  to  the  northward,  they 
get  fight  of  the  prdidency,  and  may  come  to  an  an¬ 
chor  in  ten  fathoms  within  it,  and  a  little  within  the 
land  of  this  point,  which  {belters  from  the  winds  from 
the  offing.  The  Spaniffi  fhips,  which  propofe  to  make  . 
a  long  ftay  at  Monterey,  are  accuffomed  to  bring  up 
within  one  or  two  cable’s  lengths  of  the  land,  in  fix  fa¬ 
thoms,  and  make  fill  to  an  anchor,  which  they  bury  in 
the  fand  of  the  beach  ;  they  have  then  nothing  to  fear 
from  the  foutherly  winds,  which  are  loraetimes  very 
ilrong  ;  but,  as  they  blow  from  the  coaft,  do  not  ex- 
pofe  them  to  any  danger.  The  two  French  frigates, 
which  our  author  commanded,  found  bottom  over  the 
whole  bay,  and  anchored  four  leagues  from  the  land,  in 
60  fathoms,  foft  muddy  ground;  but  tlu-j  is  a  very  hea¬ 
vy  fea,  and  it  is  only  an  anchorage  fit  for  a  few  hours, 
in  waiting  for  day,  or  the  clearing  up  of  the  fog.  At 
full  and  change  of  the  moon  it  is  high  water  at  half  paft 
one  o’clock  :  the  tide  riles  feven  feet ;  and  as  this  bay 
is  very  open,  the  current  in  it  is  nearly  imperceptible. 

It  abounds  with  whales;  a  genus  of  fillies,  of  which  our 
Jcient'ific  voyagers  knew  fo  little,  that  they  were  furpri- 
fed  at  their  ipouting  water  ! 

The  coafts  ol  Monterey  Bey  are  almoft  continually 
enveloped  in  fogs,  which  caufe  great  difficulty  in  the 
approach  to  them.  But,  for  this  circumftance,  there 
would  be  few  more  eafy  to  land  upon  ;  there  is  not  any 
rock  concealed  under  water  that  extends  a  cable’s  length 
from  the  fhore  ;  and  if  the  fog  be  too  thick,  there  is 
the  refource  of  coming- to  an  anchor,  and  there  waiting 
for  a  clear,  which  will  enable  you  to  get  a  good  light 
of  the  Spanifh  fettlement,  lituated  in  the  angle  formed 
by  the  fouth  and  eall  coalt.  The  fea  was  covered  with 
pelicans.  Thefe  birds,  it  feems,  never  go  farther  than 
live  or  fix  leagues’ from  the  land  ;  and  navigators,  who 
{hall  hereafter  meet  with  them  during  a  fog,  may  reft 
afiured  that  they  are  within  that  dillance  of  it. 

A  lieutenant-colonel,  whole  rehdence  is  at  Monterey, 
is  governor  of  the  California*  :  the  extent  of  his  govern¬ 
ment  is  more  than  800  leagues  in  circumference,  but 
his  real  fubjedls  con  fill  only  of  28 1  cavalry,  whole  duty 
it  is  to  garrifon  five  fmall  forts,  and  to  furnifti  detach¬ 
ments  of  four  or  five  men  to  each  of  the  25  millions, 
or  paiifhes,  ellablilhed  in  old  and  new  California.  So 
fmall  are  the  means  which  are  adequate  to  the  reftrain- 
ing  about  50,000  wandering  Indians  in  this  vail  part 
of  Ameiica,  among  v\hom,  nearly  10,000  have  embra¬ 
ced  Chrillianity.  thefe  Indians  are,  in  general,  fmall 
and  weak  (a),  and  difeover  none  of  that  love  of  liberty 
and  independence  which  characlerifes  the  northern  na¬ 
tions,  of  whofe  arts  and  indullry  they  are  alfo  deftitute. 
Their  colour  veiy  nearly  approaches  that  of  the  ne¬ 
groes  whole  hair  is  not  woolly  ;  the  hair  of  thefe  people 
is  Ilrong,  and  of  great  length  ;  they  cut  it  four  or  five 
inches  from  the  roots.  Several  among  them  have  a 
heard  ;  others,  according  to  the  miffionary  fathers,  have 
never  had  any  ;  and  this  is  a  queftion  winch  is  even  un¬ 
decided 


(a)  The  chief  furgeon  of  the  expedition  fays  they  are  Jlrong,  but  ftupid. 
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cart* decided  In  the  country.  The  governor,  who  had  tra-  ground, 
'veiled  a  great  way  into  the  interior  of  thefe  lands,  and 
whi*  had  patted  1  5  years  of  his  life  among  the  lavages, 
attured  our  author,  that  thofe  who  had  no  beards  had 
plucked  them  lip  with  bivalve  fhells,  that  ferved  them 
as  pincers :  the  piefident  of  the  miffions,  who  had  re¬ 
futed  an  equal  length  of  time  in  California,  maintain¬ 
ed  the  contrary  ; —it  was  difficult,  therefore,  for  tra¬ 
vellers  to  decide  between  them.”  The  difficulty,  furely, 
was  not  great.  By  their  own  account,  the  governor 
had  travelled  much  farther  into  the  country  than  the 
iniffionary  ;  and  his  repoit  being  confirmed  by  the  evi¬ 
dence  of  their  own  fenfes,  was  intitled  to  unlimited  ere- 
dit. 

Thefe  Indians  are  extremely  fkilful  in  drawing  the 
bow;  they  killed,  in  the  prefence  of  the  French,  the 
fmalleft  birds  :  it  is  true,  they  difolay  an  inexpreflible 
patience  in  approaching  them  ;  they  conceal  themfelves, 
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There  are  alfo  vail  favannahs,  abounding  with  Moagearta. 
all  forts  of  game.  y— 

Peroufe  writes  with  great  rtfpett  of  the  wife  and  pi- 
condudl  of  the  Spanifh  miifionaries  at  Monterey, 


and,  as  it  were,  glide  along  near  to  the  game,  feldom 
fhooting  till  within  T5  paces.  Their  iuduflry  in  hunt¬ 
ing  the  larger  animals  is  ft  ill  more  admirable.  Peronfe 
faw  an  Indian,  with  a  (tag’s  head  fixed  upon  his  own, 
walk  on  all- fours,  as  if  he  were  browfing  the  grafs  ;  anl 
he  played  this  pantomime  to  fuch  perfe&ion,  that  all 
the  French  hunters  would,  have  fired  at  him  at  30  paces, 
had  they  not  been  prevented.  In  this  manner  they  ap¬ 
proach  herds  of  flags  within  a  very  fmall  diftance,  and 
kill  them  with  a  flight  of  arrows. 

Before  the  Spanifh  fcttlements,  the  Indians  of  Cali¬ 
fornia  cultivated  nothing  but  maize,  and  almoft  entirely 
lived  by  fifhing  and  hunting.  There  is  not  any  coun- 
try  in  the  woild  which  moreabounds  in  fifli  and  game 
of  every  defeription  :  hares,  rabbits,  and  flags  are  very 
common  there  ;  feals  and  otters  are  alfo  found  there  in 
prodigious  numbers ;  but  to  the  northward,  and  during 
the  winter,  they  kill  a  very  great  number  of  bears, 
foxes,  wolves,  and  wild  cacs.  The  thickets  and  plains 
abound  with  fmall  grey  tufted  partridges,  which,  like 
thofe  in  Europe,  live  in  fociety,  but  in  large  companies 
of  three  or  four  hundred  ;  they  are  fat,  and  extremely 
well  flavoured.  The  tiees  ferve  as  habitations  to  the 
moft  delightful  birds;  and  the  ornithologifts  of  the  voy¬ 
age  fluffed  a  great  variety  of  fparrows,  titmice,  fpeckled 
wood-peckers,  and  tropic  birds.  Among  the  birds  of 
prey  are  found  the  white-headed  eagle,  the  great  and 
imall  falcon,  the  gofs  hawk,  the  fparrow  hawk,  the 
black  vulture,  the  large  owl,  and  the  raven.  On  the 
ponds  and  fea-fhore  are  feen  the  wild  duck,  the  grey 
and  white  pelican  with  yellow  tufts,  different  fpecies  of 
gulls,  cormorants,  curlews,  ring-plovers,  fmall  fea  water 
hens,  and  herons  ;  together  with  the  bee-eater,  which, 
according  to  moft  ornithologifts,  is  peculiar  to  the  old 
continent. 

Ihe  country  about  Monterey  Bay  is  inexpreflibly 
tertile.  The  crops  of  maize,  barley,  corn,  and  peafe, 
cannot  be  equalled  but  by  thofe  of  Chili  ;  our  Europe- 
an  cultivators  can  have  no  conception  of  a  fimilar  ferti- 
’  ^lc  mcdinm  produce  of  corn  is  from  feventy  to 
®|ghty  for  one  ;  the  extremes  fixty  and  a  hundred. 
•iuit  trees  are  (til!  very  rare  there,  but  the  climate  is 
extremely  fuitable  to  them  :  it  differs  a  little  from  that 
o  the  font  hern  French  provinces.  The  foreft  trees  are, 

e  hone- pine,  Cyprus,  evergreen  oak,  and  occidental 
P  ane  tree.  There  is  no  underwood  ;  and  a  verdant  car¬ 
pet,  over  which  it  is  very  agreeable  to  walk,  covers  the 
Suppl.  Voi.II.  Part  1. 
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who  fo  faithfully  fulfil  the  purpofe  of  their  inditution. 
Totally  unlike  the  monks  at  Conception  in  Chili  (fee 
that  article  in  this  Suj>p/.),  they  have  left  the  laxy  life 
of  a  cloifter,  to  give  tliemfelvts  no  to  cares,  fatigues, 
and  folicitud.es  of  every  kind.  They  invited  the  officers 
of  the  frigates  to  dine  with  them  at  their  roonaftery, 
contiguous  to  which  hands  the  Indian  villas,  Confi<»- 
ing  of  about  50  cabins,  which  ferve  as  dwelling. daces 
t0.  7f°  Per^jnr’  (>f  both  fexes,  compiifmg  their  children, 
which  compote  the  million  of  Saint  Chailes,  or  of  Mon- 
terey.  Thefe  cabins  aie  the  moll  milerabk  that  are  to 
be  met  with  among  any  people  ;  they  are  round,  fix 
ieet  111  diameter,  by  four  in  height ;  fome  hakes,  of  the 
lue  of  an  arm,  fixed  in  the  earth,  and  which  apoioach 
each  other  in  an  arch  at  the  top,  compofe  the  timber 
work  of  it;  eight  or  ten  bundles  of  draw,  very  ill  ar¬ 
ranged  over  thefe  flakes,  defend  the  inhabitants,  well 
or  ill,  no  in  the  ram  and  wind  ;  and  more  than  half  of 
this  cabin  remains  open  when  the  weather  is  fine  ;  their 
only  precaution  is  to  have  each  of  them  two  or  three- 
bundles  of  draw  at  band  by  way  of  referve. 

All  the  exhortations  of  the  miifionaries  have  never 
been  able  to  procure  a  change  of  this  general  architec¬ 
ture  of  the  two  California*.  The  Indians  fay,  that  they 
like  plenty  of  air ;  that  it  is  convenient  to  fet  fire  to 
their  houfes  when  they  are  devoured  in  them  by  too 
great  a  quantity  of  fleas ;  and  that  they  can  build  an¬ 
other  in  lefs  than  two  hours.  The  independent  Indians, 
who  as  hunters  fo  frequently  change  their  places  of 
abode,  have  a  ftronger  motive. 

the  monks  gave  the  mod  complete  information  re- 
fpefting  the  government  of  this  fpecies  of  religious  com- 
mumty  ;  for  no  other  name  can  be  given  to  the  letrifla- 
tion  they  have  eftablifhed.  They  are  fuperiors  both  in 
lp  1  ritual  and  temporal  affairs :  the  products  of  the  land 
are  entirely  entruded  to  their  adminidration.  There 
are  feven  hours  allotted  to  labour  in  the  day,  two  hours 
t»  prayers,  and  four  or  five  on  Sundays  and  fedivals, 
which  are  altogether  dedicated  to  red  and  divine  wor- 
fhtp.  Corporal  puniihments  are  in  (lifted  on  the  Indians 
of  both  fexes  who  negleft  pious  exercifes  ;  and  feveral 
fins,  the  punifhment  of  which  in  Europe  is  referved  on- 

y  to  Divine  Juflice,  are  punifhed  with  chains  or  the 
itocks. 

The  Indians,  as  well  as  the  miffionaries,  rife  with  the 
fun,  and  go  to  prayers  and  mafs,  which  lad  an  hour  ; 
and  during  this  time  there  is  cooked  in  the  middle  of 
the  fquare,  in  three  large  kettles,  barley  meal,  the  grain 
of  which  has  been  roaded  previous  to  being  ground  • 
this  fpec.es  of  boiled  food,  which  the  Indians  call  atok, 
and  of  winch  they  are  very  fond,  is  feafontd  neither 
with  lalt  nor  butter,  and  to  us  would  prove  a  very  infi. 
pid  mefs.  Every  cabin  fends  to  take  the  portion  for 
all  its  inhabitants  in  a  vefTel  made  of  bark  :  there  is  not 
the  lead  confufion  or  diforder  ;  and  when  the  coppers 
are  empty,  they  didribute  that  which  dicks  to  the  bot¬ 
tom  to  the  children  who  have  bed  retained  their  leJTons 
of  cateclnfm.  This  meal  continues  three  quarters  of 
an  hour,  after  which  they  all  return  to  their  labouis  • 
fome  go  to  plough  the  earth  with  oxen,  others  to  dim 
the  garden ;  in  a  word,  every  one  is  employed  in  diffe- 
M  m  rent 
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Mongearts. rent  domeftic  occuoations,  and  always  under  the  taper- 
-  intendance  of  one  or  two  of  the  religious 

The  women  are  charged  with  little  elfe  but  the  care 
of  their  houffvvifery,  their  children,  and  waiting  and 
e^inding  the  feveral  grains :  this  laft  operation  is  very 
long  and  !  b  rrious,  becai/e  they  have  r.d  other  means 
of  doing  it  but  bv  crulhing  the  gram  in  pieces  with  a 
cylinder  upon  a  'lone.  M.  de  Ltrngle,  being  a  wrtnefs 
of  this  operation,  -slide  the  miffionaries  a  prefent  of  his 
„) 
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mill  •  and  a  greater  ferviee  could  not  have  been  render- 
td  them,  as  by  thefe  means  four  women  would  in  a 
day  perform  the  work  of  a  hundred,  and  time  enough 
w  i',1  remain  to  loin  Ore  wool  of  their  iheep,  and  to  ma¬ 
nufacture  coavfe  duffs.  ,  ,  ,,  . 

At  noon  the  dinner  was  announced  by  the  bcU  ,  the 
Indians  quitted  their  work,  and  fent  to  fetch  them  ra¬ 
tions  in  the  fame  veffels  as  at  breakfaft  :  but  this  fecond 
mefs  was  thicker  than  the  firft ;  there  was  mixed  in  it 
corn  and  mai/.e,  and  peafe  and  beans  ;  the  Indians  name 
it  pouffole.  They  return  again  to  their  labour  from  two 
o’clock  till  four  or  five  ;  afterwards  they  attend  even¬ 
ing  prayers,  which  continue  near  an  hour,  and  are  fol¬ 
lowed  by  a  new  ration  of  atole  like  that  at  break  a. 
Thefe  three  diftributions  are  fufficient  for  the  lubiilt- 
ence  of  the  fir  greater  number  of  Indians  ;  and  this 
very  economical  foup  might  perhaps  be  very  profitably 
adopted  in  our  years  of  fcarcity  ;  fome  feafonrng  would 
certainly  be  ncceffary  to  be  added  to  it,  their  whole 
knowledge  of  cookery  confiftmg  m  being  able  to  roait 
the  grain  before  it  is  leduced  into  meal.  As  the  Indian 
women  have  no  vefTels  of  earth  or  metal  for  this  opera- 
tion,  they  perform  it  in  large  bafkets  made  of  bark, 
over  a  little  lighted  charcoal ;  they  turn  thefe  veffels 
with  fo  much  rapidity  and  addrefs,  that  they  theft 
the  fwelling  and  birrfling  of  the  grain  without  burning 
the  bafket,  though  it  is  made  of  very  combuftible  ma¬ 
terials.  .  , 

The  corn  is  diffributed  to  them  every  morning  ;  and 
the  fm  all  eft  difhonefty,  when  they  give  it  out,  is  pu- 
nifhed  by  whipping :  but  it  is  very  feldom,  indeed,  they 
are  expofed  to  it.  Thefe  punifhmcnts  are  adjudged  by 
Indian  magiftrates,  called  caciques ;  there  are  in  every 
miffion  three  of  them,  chofen  by  the  people  from  a- 
irongft  thofe  whom  the  miffionaries  have  not  excluded  : 
but  thefe  caciques  are  like  the  governors  of  a  plantation, 
paftive  beings,  blind  executors  of  the  will  of  their  fupe- 
J-fors  ;  and  their  principal  functions  confift  in  ferving  as 
beadles  in  the  church,  and  their  maintaining  order  and 
an  air  of  contemplation.  The  women  are  never  whip¬ 
ped  in  public,  but  in  an  inclofed  and  fomewhat  diftant 
place,  left  perhaps  their  cries  might  iufpue  too  lively  a 
compaHion,  which  might  ftimulate  the  men  to  revolt  ; 
theft  laft,  on  the  contrary,  are  expofed  to  the  view  of 
all  their  fellow-citizens,  that  their  punifhment  may  ferve 
as  an  example.  In  general  they  afle  pardon  •  m  which 
cafe  the  executioner  leffens  the  force  of  his  lathes,  but 
the  number  of  them  is  never  receded  from. 

The  rewards  are  particular  fmall  drlinbutions  of  grain, 
of  which  they  make  little  thin  cakes,  baked  on  burn¬ 
ing  coals  :  and  on  the  great  feftivals  the  ration  is  in 
beef;  many  of  them  eat  it  raw,  especially  the  fat,  which 
they  efteermequal  to  the  beft  butter  or  cheefe.  I  hey 
fkin  all  animals  with  the  greateft  addrefs ;  and  when 
they  are  fat,  they  make,  like  the  ravens,  a  croaking  of 


..afure,  devouring,  at  the  fame  time,  the  mod  delicate  M 
parts  with  their  eyes. 

They  are  frequently  permitted  to  hunt  and  fifh  on 
thtir  own  account  ;  and  on  th*ir  return  they  generally 
make  the  miffionaries  fome  prefent  in  game  and  filh  ; 
but  they  always  proportion  the  quantity  to  what  is  ao- 
folutely  ncceffary  for  them,  always  taking  care  to  in- 
creafe  it  if  they  hear  of  any  new  guefts  who  are  on  a  vi- 
fit  to  their  fuperiors.  The  women  rear  fowls  about 
their  cabins,  the  egg*  of  which  they  give  their  children. 
Thefe  fowls  are  the  property  of  the  Indians,  as  well  as 
their  clothes,  and  other  little  articles  of  houfehold  fur¬ 
niture,  and  thofe  neceffary  for  the  chace.  Tlvrre  is  no 
inftance  of  their  having  robbed  each  other,  though  their 
faReningfl  to  the  doors  confifl  only  of  a  fimple  bundle 
of  draw,  which  they  place  acrofs  the  entrance  when  all 
the  inhabitants  are  abfent. 

The  men  in  the  millions  have  facriftced  much  more 
to  Chriftianity  than  the  women  ;  becaufe  they  were  ac* 
cuftomed  to  polygamy,  and  were  even  in  the  cullom  of 
efpoufing  all"  the  lifters  of  a  family.  The  women,  on 
the  other  hand,  have  acquired  the  advantage  of  exclu- 
fively  receiving  the  careffes  of  one  man  only.  With 
this,"  however,  it  would  appear  that  they  are  not  fatis- 
fied  ;  for  the  religious  have  found  it  neceffary  to  con- 
ftitute  themfelves  the  guardians  of  female  virtue.  At 
an  hour  after  fupper,  they  have  the  care  of  (hutting  up, 
under  lock  and  key,  all  thofe'  whofe  hufbands  are  ab¬ 
fent,  as  well  as  the  young  girls  above  nine  years  of  age; 


and  during  the  day  they  are  entrufted  to  the  fuperin- 
tendance  of  the  matrons.  So  many  precautions  are  ftiU 
inefficient;  for  our  voyagers  faw  men  in  the  docks, 
and  women  in  irons,  for  having  deceived  the  vigilance 
of  thefe  female  argufies,  who  had  not  been  fufficientlv 

fharp-fighted. 

The  converted  Indians  have  preferved  all  the  ancient 
ufages  which  their  new  religion  does  not  prohibit  ;  the 
fame  cabins,  the  fame  games,  the  fame  dreffes  :  that  of 
the  richeft  coniilts  of  an  otter’s  fkin  cloak,  which  co¬ 
vers  their  loins,  and  defeends  below  their  groiu  ;  the 
moft  lazy  have  only  a  fimple  piece  of  linen  cloth,  with 
which  they  arc  furniihed  by  the  miffion,  for  the  pur- 
pofe  of  hiding  their  nakednefs  ;  and  a  fmall  cloak  of 
rabbit’s  fkin  covers  their  (boulders,  which  is  fattened 
with  a  pack-thread  under  the  chin  \  the  head  and  the 
reft  of  the  body  is  abfofutely  naked  ;  fome  of  them, 
however,  have  hats  of  Itraw,  very  neatly  matted.  The 
womens  drefs  is  a  cloak  of  deer  Hein,  ill  tanned  ;  thofe 
of  the  millions  have  a  cuftom  of  making  a  fmall  bod- 
dice,  with  fleeves,  of  them  :  it  is  their  only  apparel, 
with  a  fmall  apron  of  rufhes,  and  a  petticoat  of  flag’s 
fkin,  which  covers  their  loins,  and  defeends  to  the  middle 
of  the  legl  The  young  girls,  under  nine  years  of  age, 
have  merely  a  fimple  girdle  ;  and  the  children  ol  the 
other  fex  are  quite  naked. 

The  independent  favages  are  very  frequently  at  war; 
but  the  fear  of  the  Spaniards  makes  them  refpeft  their 
millions ;  and  this,  perhaps,  is  not  one  of  the  leaf!  caufes 
of  the  augmentation  of  the  Chriftian  villages.  ^  Their 
arms  are  the  bow,  and  arrow  pointed  with  a  flint  very 
fkilfully  worked  :  thefe  bows  are  made  of  wood,  and 
llrung  with  the  finevvs  of  an  ox.  Our  author  was  ai- 
fured,  that  they  neither  eat  their  prifoneis,  nor  their 
enemies  killed  in  battle ;  that,  neverthelefs,  when  they 
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bad  vanquiflied,  and  put  to  death  on  the  field  of  battle, 

‘  chiefs,  or  very  courageous  men.  they  have  eaten  fome 
pieces  of  them,  lefs  as  a  fign  of  hatred  or  revenge,  than 
as  a  homage  which  they  paid  to  their  valour,  and  in 
*the  full  perfuafron  that  this  food  would  be  likely  to 
increafe  their  own  courage.  They  fcaip  the  vanquifh- 
ed  as  in  Canada,  and  pluck  out  their  eyes  •,  which  they 
have  the  art  of  prefervingfree  from  corruption,  and  which 
they  carefully  keep  as  precious  figns  of  their  viftory. 
Their  cullom  is  to  burn  their  dead,  and  to  depofit  their 
afhes  in  morais. 

MOORS,  in  common  language,  are  the  natives  of 
Morocco,  of  whom  .an  account  is  given  under  that 
title  in  the  Encyclopedia  ;  but  there  is  another  people, 
a  mixed  race,  called  alfo  Moors,  who  lead  a  wander¬ 
ing  and  pafloral  life  in  the  habitable  parts  of  the  Great 
Defert,  and  in  the  countries  adjacent  to  it.  Of  the  ori¬ 
gin  of  thefe  Moon  fir  tribes,  as  difiinguifhed  from  the 
inhabitants  of  Baibary,  nothing  farther  feems  to  be 
known  than  what  is  related  by  John  Leo  the  African  ; 
whoL  account  may  be  abridged  as  follows : 

Before  the  Arabian  conqueft,  about  the  middle  of 
the  feventh  century,  all  the  inhabitants  of  Africa,  whe¬ 
ther  they  were  de fee nded  from  Numidians,  Phoenicians, 
Carthaginians,  Romans,  Vandals,  or  Goths,  were  com¬ 
prehended  under  the  general  n3me  of  Mauri  or  Moors. 
All  thefe  nations  were  converted  to  the  religion  of  Ma¬ 
homet,  during  the  Arabian  empire  under  the  Kaliphs. 
About  this  time  many  of  the  Numidian  tribes,  who  led 
a  wandering  life  in  the  defert,  and  fupported  themfelves 
upon  the  produce  of  their  cattle,  retired  fouthvvard 
acrofs  the  Great  Defert,  to  avoid  the  fury  of  the  Ara¬ 
bians;  and  by  one  of  thofe  tribes,  fays  Leo -(that  of 
Zanhaga),  were  difeovered,  and  conquered,  the  Negro 
nations  on  the  Niger  By  the  Niger,  is  here  undoubt¬ 
edly  meant  the  river  of  Senegal,  which  in  the  Mandingo 
language  is  called  Bajing,  or  the  Black  River. 

To  what  extent  thefe  people  are  now  fpread  over 
the  Airican  continent,  it  is  diilicult  to  afeertain.  There 
is  reafon  to  believe,  that  their  dominion  ftretches  from 
well  to  eaft,  in  a  narrow  line  or  belt,  from  the  mouth 
of  the  Senegal  (on  the  northern  fide  of  that  river)  to 
the  confines  of  Abyfiinia  Mr  Park  deferibes  them  as 
lefembling,  in  complexion,  the  Mulattoes  of  the  Well 
Indies,  and  as  having  cruelty  and  low  cunning  piftured 
in  their  countenances.  “  From  the  Haring  wildnefs  in 
their  eyes  (fays  he),  a  (hanger  would  immediately  fet 
them  down  as  a  nation  of  lunatics.  The  treachery  and 
malevolence  of  their  charafter  arc  manifefted  in  their 
plundering  excurfions  againll  the  Negro  villages.  Often¬ 
times,  without  the  (mailed  provocation,  and  fometimes 
under  the  faired  proftflions  of  friendfhip,  they  will  fnd- 
denly  feize  upon  the  Negroes  cattle,  and  even  on  the 
inhabitants  themfelves.  The  Negroes  very  feldom  re¬ 
taliate.  The  entcrprifing  boldnefs  of  the  Moors,  their 
knowledge  of  the  country,  and,  above  all,  the  fuperior 
fleetnefs  of  their  liorfes,  make  them  fuch  formidable  ene¬ 
mies,  that  the  petty  Negro  dates,  which  border  upon 
the  defert,  are  in  continual  alarm  while  the  Moorilh 
tribes  are  in  the  vicinity,  and  are  too  much  awed  to 
think  of  refi dance. 

“Like  the  roving  Arabs,  the  Moors  frequently  re¬ 
move  from  one  place  to  another,  according  to  the  fea 
*on  of  the  year,  or  the  convenience  of  paflurage.  In 
the  month  of  February,  when  the  heat  of  the  fun  icorchcs 
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up  every  fort  of  vegetation  in  the  defert,  they  ftrike 
their  tents,  and  approach  the  Negro  country  to  the 
fonth  ;  where  they  refide  until  the  rains  commence,  in 
the  month  of  July.  At  this  time,  having  purchafed- 
corn,  and  other  neceflanes  from  the  Negroes,  in  ex¬ 
change  for  fait,  they  again  depart  to  the  northward, 
and  continue  in  the  defert  until  the  rains  are  over,  and 
that  part  of  the  country  becomes  burnt  up  and  barren. 

“  This  wandering  and  redlefs  w  ay  of  life,  while  it 
inures  them  to  hardfhips,  drengthens,  at  the  fame  time, 
the  bonds  of  their  little  fociety,  and  creates  in  them  an 
averfson  towaids  di  angers,  which  is  almod  infurmount- 
ahle.  Cut  off  from  all  inteiccurfe  with  civilized  na¬ 
tion?,  and  bonding  an  advantage  over  the  Negroes,  by 
poflefling,  though  in  a  very  limited  degree,  the  know¬ 
ledge  of  letters,  they  arc  at  once  the  vained  and  proud- 
eil,  and  perhaps  the  mod  bigotted,  ferocious,  and  into¬ 
lerant,  of  all  the  nations  on  the  eaith  ;  combining  in 
their  character  the  blind  fuperdition  of  the  Negro,  w  ith 
the  favage  cruelty  and  treachery  of  the  Arab.”  But 
for  them  Mr  Park  would  have  accompliflied  the  utmod 
objedl  of  his  million,  and  have  reached  Toinbuftoo,  and 
even  Houffa,  with  no  other  danger  than  what  arifes  ne- 
ceffarily  from  the  climate,  frem  wild  beads,  and  from 
the  poor  accommodation  afforded  in  the  huts  of  the  liof- 
pitabie  Negroes.  The  wandering  Moors,  however,  have 
all  been  taught  to  regard  the  Chridian  name  with  in¬ 
conceivable  abhorrence  ;  and  to  confider  it  nearly  as 
lawful  to  murder  a  European  as  it  would  be  to  kill  a 
dog.  It  is,  therefore,  much  lefs  furpiifing  that  our  tra¬ 
veller  did  not  proceed  farther  along  the  banks  of  the 
Niger,  than  that  he  t fcaped  the  fnares  of  io  relentlefs 
a  people. 

MORINDA,  is  a  plant,  of  which  a  very  meagre  de- 
feription  has  been  given  in  the  Encyclopedia,  though  it 
is  of  much  importance  in  oriental  commerce.  It  is  cul¬ 
tivated  to  a  great  extent  in  the  province  of  Maleva  in 
the  Ead  Indies,  where  it  fu  mi  dies  a  valuable  dye-duff ; 
and  is  thus  deferibed  by  William  Hunter,  Efq;  in  the 
fourth  volume  of  the  Aiiatic  Refearches: 

“  It  is  a  tree  of  a  middling  fize  ;  the  root  branchy  ; 
the  trunk  columnar,  ere  ft,  covcied  with  a  fcabrous  bark. 
Branches  y  from  the  upper  part  of  the  trunk,  fcattered  ; 
of  the  d'lifture  of  the  trunk.  Leaves  (leminal)  oval, 
obtufe,  entire  (mature),  oppofite,  decufiated,  ovate, 
pointed  at  both  ends,  fmooth,  with  very  Ihort  petioles. 
Stipules ,  lanced,  very  fmall,  withering.'  Peduncles ,  from 
the  axils  of  the  leaves,  folitary,  bearing  an  aggiegnte 
flower.  Calyx ,  common  receptacle  roundifli,  collecting 
the  ftffile  flowers  into  an  irregular  head.  Perianth, 
mod  entire,  fcarce  obfervable  above.  Coral ,  one  petal  - 
led  funnel-form.  Tube,  c)lindric  :  Border,  five  ele't  ; 
the  divifions  lanced.  Stamen  :  Filaments,  five,  tliread- 
form,  arifmg  fiom  the  tube,  and  adhering  to  it  through 
two  thirds  of  their  length,  a  little  (hotter  than  the  tube. 
Sfrthcrs,  linear,  ere  ft.  P'jflil .  Germ ,  beneath,  four  cel¬ 
led,  containing  the  rudiments  of  four  feeds.  Slyley 
thread  foim  longer  than  the  datnens.  Stigma,  tw"  -cleft, 
tliickifh.  Pericarp ,  common,  irregular,  divided  on  the 
fur  face  into  irregular  angular  1  paces  ;  compofed  of  ber¬ 
ries,  pyramidal,  compreflH  on  all  tides  by  the  adjacent 
ones,  and  concreted  with  them  ;  lopped  ;  containi  ng  to¬ 
wards  the  bale  a  flefhy  pulp.  Seeds,  in  each  berry  four  ; 
towards  the  point  oblcrg,  externally  convex,  internally 
angular.” 
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The  fpecies  here  deferibed  is  the  mor'mda  arlorea  pe¬ 
el  unculls  fclitarlis  of  Linnaeus.  It  grows  beft  in  a  black 
,  rich  foil,  free  from  (tones,  in  fituations  moderately  moilt, 

'  rot  too  high,  yet  fufliciently  elevated  to  prevent  the 
rain  water  from  ftagnating,  and  where  a  fupply  of  wa¬ 
ter  can  be  had  for  the  dry  months.  As  the  colouring 
matter,  for  .which  alone  it  is  valuable,  refides  chieflyr  in 
the  bark  of  the  root,  the  fmall  twigs,  which  contain 
little  wood,  bear  a  higher  price  than  the  larger  pieces. 
The  natives  employ  it  in  dyeing  a  pale  red,  or  clay  co¬ 
lour  ;  which  Mr  Hunter  fays  is  more  valuable  for  its 
durability  than  for  its  beauty.  They  likewife  ufe  it  in 
dyeing  a  dark  purple  or  chocolate  colour :  but  for  the 
proceis,  in  both  cafes,  we  mull  refer  to  the  original  me¬ 
moir. 

MORION,  in  botany,  a  name  given  by  the  ancients 
to  a  kind  of  nightfhade.  See  Solanum,  Encycl. 

Morion,  in  ancient  mineralogy,  a  name  given  to  one 
of  the  fetnipellucid  gems,  more  commonly  called  pram- 
nion.  It  is  a  Hone  appearing  externally  of  a  line  deep 
black  ;  but  when  held  up  againft  a  candle,  or  againtt 
the  fun-beams,  it  gives  a  very  beautiful  red  in  different 
degrees. 

MOSTIAIRA,  orMcsHAHEREH,  penfion  or  allow¬ 
ance  in  Bengal. 

MOSS,  the  name  given  in  Scotland,  and  we  believe 
alfo  in  fome  parts  of  England,  to  what  is  more  pro¬ 
perly  called  a  tvorojs ,  a  feiiy  or  a  bog .  On  the  forma¬ 
tion  cf  thefe  moffes  fome  conje&ures  have  been  hazard¬ 
ed  in  the  Encyclopedia,  where  the  reader  will  likewife 
find  a  copious  account  of  the  method  which  lias  for  ma¬ 
ny  years  been  fuccefsfully  employed  to  convert  the  Moss 
of  Kincardine  into  an  arable  foil,  or  rathv  to  remove 
the  fubflance  called  mofs  or  peat  from  the  rich  foil  which 
is  found  below  it.  A  method,  however,  has  been  in¬ 
vented  by  Mr  John  Smith  of  Swindrig-muir,  in  the 
{hire  of  Ayr,  for  aBually  converting  the  fubftance  called 
mofs  into  a  vegetable  mould,  which  has  been  found  by 
experience  to  carry  rich  crops  of  corn,  hay,  potatoes, 
See.  Of  this  gentleman's  pra&ice  we  have  the  follow¬ 
ing  account  in  a  fmall  pamphlet  pubhfhed  in  Edinburgh, 
1798,  by  Fairbairu  and  Dickfon. 

“  The  fir  ft  thing  to  be  done  is  to  mark  off,  and  cut 
out,  proper  main  or  mailer  drains,  in  order  to  carry  off 
the  fupeifluous  water,  taking  care  to  preferve  the  great- 
eft  pofiible  level ;  which  drains  are  fo  conftru&ed  as  to 
divide  the  field  into  inclofures  from  fix  to  ten  Scotch 
acres.  If  the  mofs  hangs  or  declines,  the  inclofures 


may  be  of  any  dimenfion  whatever.  The  dimeniionsof 
thefe  drains  when  firft  made  are  eight  feet  wide,  by  four 
and  a  half  feet  deep,  declining  to  two  and  a  half  feet 
at  bottom,  and  coil  at  the  rate  of  one  (hilling  per  fall  of 
eighteen  and  a  half  feet,  running  meafurc.  The  ridges 
are  then  to  be  marked  oft*  regularly,  fix  or  feven  yards 
broad,  formed  with  the  ipade  in  the  manner  following. 

“  In  the  centre  of  each  ridge,  a  fpace  of  about  20 
inches  is  allowed  to  remain  untouched,  on  each  fide  of 
which  a  fui row  is  opened,  and  turned  upon  the  un¬ 
touched  fpacc,  fo  as  completely  to  cover  it  (like  what 
is  called  the  feering  of  a  gathered  ridge).  Thus  be¬ 
gun,  the  work  is  continued,  by  cutting  with  the  fpade, 
in  width  about  J2  inches,  and  turning  it  over  to  ap¬ 
pearance  as  if  done  with  a  plough,  until  you  come  to 
the  divifion  furrow,  which  (hould  be  two  feet  wide,  cut 
4iut  and  thrown  upon  the  fidea  of  the  ridges.  rl  he 
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depth  of  the  divifion  furrow  is  to  be  regulated  by  cir-  M0f 
cumilances,  according  as  the  mofs  is  wet  or  diy,  but^T 
fo  as  to  anfwer  the  purpofe  of  as  it  were  bleeding  the 
mofs,  and  condu&ing  the  water  to  the  main  drains. 

“  It  may  be  here  obferved,  that  the  fuccefs  of  the 
aftercrops  depends  very  much  upon  a  proper  formation 
of  the  ridges.  They  muft  not  be  made  too  high  in  the 
middle,  for  there  they  will  be  too  dry  like  a  peat,  up. 
on  which  the  lime  cannot  adl,  and  near  the  furrows  they 
will  be  too  wet,  which  is  equally  prejudicial  ;  they 
fhonld  therefore  be  conftrn&ed  with  a  gentle  declivity 
to  the  furrows,  fo  as  the  rain  which  falls  n  ay  rather 
filtrate  through  the  ridge  to  the  furrows  than  run 
quickly  off  the  furface. 

“  The  next  operation  is  to  top-drefs  the  ridges  with, 
lime,  at  the  rate  of  from  four  to  eigiit  chalders  per 
acre.  Five  Winchefter  bufhels  make  a  boll,  and  eight 
bolls  a  chalder  of  fhtll  lime,  producing  fixteen  bolls  pow¬ 
dered  lime.  The  quicker  the  lime  is  put  tin  after  being 
flacked  the  better. 

“  The  proper  feafon  to  prepare  the  mofs  for  a  firft 
crop  is  early  the  preceding  fummer  ;  in  that  cafe  the 
lime,  aided  by  the  heat,  the  after  rains, .and  the  winter 
frofts,  makes  confiderable  progrefs  in  the  procefs  of  pu- 
trefa&ion,  confequently  foims  a  mould  to  receive  the 
feed. 

“  Though  oats  have  fometimes  fucceeded  as  a  firft 
crop,  potatoes  have  been  found  greatly  preferable.  The 
method  of  planting  them  is  funple,  and  attended  with 
little  expence.  ri  he  mofs,  prepared  by  ridges,  and 
limed  as  before  dtferibed,  beds  for  the  potatoes  are,  ia 
the  fpring,  marked  off,  acrofs  the  ridges,  live  or  fix  feet 
broad,  with  intermediate  fpaces  of  about  two  feet,  as 
furrows  or  trenches.  The  beds  are  covered  over  with 
a  thin  ftratum  of  dung,  about  eighteeen  fingle-horfe 
carts  to  an  acre,  the  cuttings  of  the  potatoes  are  laid 
or  placed  upon  the  beds,  about  ten  or  twelve  inches 
afmider,  and  the  whole  covered  over  with  a  thin  ftra¬ 
tum  of  mofs  from  the  interrmdiate  trenches,  which  is^ 
followed  by  another  covering  from  the  trenches  when 
the  potatoe  plants  make  their  firft  appearance  ;  the  co¬ 
vering  in  whole  four  or  five  inches.  In  this  ftate  they 
remain  without  any  hoeing  till  the  crop  is  taken  up. 

The  produce  on  Mr  Smith’s  mofs  has  never  been  lefs 
than  from  forty  to  fifty  bolls  of  excellent  potatoes,  eight 
Winchefter  bufhels  to  the  boll,  and  the  bufnel  a  little 
heaped. 

‘\When  the  potatoe  crop  is  removed,  the  ridges  are 
again  formed  as  before  deferibed,  and  the  divifion-fur- 
row  cleared  out.  In  performing  this  part  of  the  work, 
it  will  naturally  occur,  that  a  gieat  part  of  the  manured 


furface  will  be  buried  in  filing  up  tht  trenches  between 
the  potatoe  beds :  but  that  is  not  the  cafe  ;  the  work¬ 
man  makes  two  cuts  with  the  fpade,  at  eighteen  inches 
diilance,  upon  the  fide  of  the  trench;  another,  one  foot 
from  the  edge  of  it,  as  deep  as  the  trench  ;  which,  in* 

Head  of  turning  over,  lie  p relies  a  toot  iorwaid  into  the 
trench,  which  is  continued  the  length  of  it  ;  and  when 
he  comes  to  the  other  fide  he  docs  the  fame,  making 
both  meet,  and  fo  proceeds;  fo  that  no  part  of  the  ma- 
nuied  furface  is  thrown  down,  and  the  ridge  if  left  in*yh  s 
the  fame  form  as  before  the  lazy*  beds  *  were  made.  vulga^1* 
“  When  the  potatoe  crop  is  taken  off,  and  the  ridges^^ ^ 
formed  as  before  deferibed,  they  remain  in  that  ftate ^art 
till  fpring,  when  oats  arc  fown  (a  wet  or  dry  feafon  has 

from  tatoe. 
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Ms.  from  experience  been  found  a  matter  of  indifference), 
^and  harrowed  in  with  a  fmall  harrow  drawn  by  two 
men.  Four  men  with  eafe  harrow  at  leaft  one  acre  one 
rood  per  day,  two  and  two  by  turns  with  the  harrow, 
and  the  other  two  in  the  interim  with  fpades,  fmooth- 
ing  the  inequalities,  breaking  and  dividing  the  mould, 
and  clearing  out  the  divifion  furrows  ;  which  lail  in  all 
operations  upon  mofs  are  effentially  neceftary.  The 
early  or  hot  feed  oats  are  always  preferred  for  feed.  The 
late  or  cold  feed  runs  too  much  to  draw,  falls  down, 
and  becomes  floomy,  consequently  the  grain  is  of  mean 
quality,  and  unproductive  in  meal. 

“  The  produce  of  the  firft  crop  of  oats  after  potatoes 
is  feldom  lefs  than  ten  bolb  per  acre,  the  Linlithgow 
boll  of  fix  Wincheilcr  bufhels,  and  eonfiderably  more 
has  been  known  ;  as  good  grain  in  quality,  and  meals 
as  well  as  any  in  the  country.  It  has  been  fold  when 
growing,  what  is  called  upon  the  foot,  including  the 
Itraw,  from  eight  to  ten  pounds  per  acre.  To  prepare 
for  a  fecond  crop  of  oats,  the  ridges  mull  be  dug  acrofs, 
and  turned  over  in  the  manner  before  defer ibed,  and  the 
divilion  furrows  cleared  out  as  foon  as  convenient  after 
the  full  crop  is  removed. 

“  Such  is  the  effect  of  lime  in  confolidating  mofs,  aid¬ 
ed  by  the  draining,  that  often  after  the  fecond,  and  al¬ 
ways  after  the  third  year,  it  can  be  ploughed  by  liorfes 
within  two  bouts  or  flitches  of  the  divifion  furrow;  and 
>  alfo  harrowed  by  horfes,  and  the  crops  taken  off  by 
caits. 

“  Five  and  often  fix  confecutive  crops  of  oats  are  ta¬ 
ken,  without  any  other  manure  than  what  it  received 
the  firft  year  for  potatoes,  without  any  apparent  fig  ns 
of  it  being  exhaufted.  The  produce  of  the  firft  two 
crops  of  oats  has  been  mentioned  to  be  ten  bolls,  and 
the  third,  fourth,  fifth,  and  fixth,  produce  from  fix  to 
ten  bolls  per  acre.  The  roofs  is  now  turned  into  a 
feeming  rich  daik  brown  mould;  and  what  renders  it 
lefs  productive  of  corn  crops  the  fouith,  fifth,  and 
fixth  years  is,  its  naturally  running  into  fweet  and 
luxuriant  grafTes.  The  foft  meadow  grafs,  the  daify, 
fome  plamtain,  but  principally  the  white  clover,  are  the 
moft  prevalent  grades ;  or  more  probably  it  may  be  a- 
Icribed  to  thefe  crops  being  ploughed,  in  place  of  being 
dug  with  the  fpade,  as  the  former  years  were.  .Along 
with  the  fifth  or  fixth  crop  of  oats,  rye  grafs  is  fown, 
which,  with  the  natural  grades  in  general,  produce  an 
abundant  crop  of  hay.* 

.  “  If  the  mofs  in  the  original  date  has  been  wet  and 
fpongy,  it  will  be  found  to  have  fubfided  fome  feet  af¬ 
ter  the  third  or  fourth  year’s  operation  lias  been  per¬ 
formed  ;  but  care  muft  always  be  taken  to  deepen, 
clear  out,  and  keep  clear  the  main  drains  and  the  divi¬ 
fion  furrows,  to  prevent  a  fuperabundance  of  moiflure, 
which  would  infallibly  be  the  cafe  were  they  negkded 
in  confequence  of  the  fubfidence  ot  the  mofs.  Indeed 
mofs  of  all  forts  will  fubfide  lefs  or  more,  in  proportion 
as  it  has  been  dry  or  wet  in  its  original  ftate  ;  at  the 
fame  time,  as  dated  before,  care  muft  be  taken  not  to 
lay  it  too  dry,  but  to  keep  in  a  proper  degree  of  tempe¬ 
rature  between  thefe  two  extremes.” 

By  having  recourfe  to  the  pamphlet  from  which  this 
extrad  has  been  made,  the  reader  may  fatisfy  himfelf 
of  the  real  advantages  of  this  fpecies  of  agriculture. 
The  author  calculates,  with  much  apparent  fairnefs,  the 
expence  of  improvement,  and  the  value  of  each  crop, 
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and  concludes  that  no  wade  can  be  improved  with  equal 
advantage  a9  mofs.  It  mull  not,  however,  be  conceal-  ' 
ed,  that  we  have  heard  practical  farmers,  who  feemed 
to  be  acquainted  with  the  fubjed,  give  it  as  their  opi¬ 
nion  that  this  mode  of  cultivation  anfwers  only  in  modes 
of  no  great  depth  ;  though  our  author  affirms  that  it 
lias  with  great  fuccefs  been  pradifed  by  Mr  Smith  in 
modes  of  the  depth  of  14  feet. 

MOTION  in  fluids.  When  in  the  publication 
of  this  Supplement  we  had  arrived  at  the  title  Fluids, 
we  were  tlruck  with  the  importance  given,  in  fome  of 
the  journals,  to  7  he  Experimental  Refearches  of  V  z nturi 
concerning  the  Principle  of  the  lateral  communication  of 
Motion  in  Fluids ,  applied  to  the  Explanation  of  various 
Hydraulic  Phenomena .  Of  thefe  reiearches  we  intend¬ 
ed  to  lay  an  abridged  account  before  our  readers  under 
the  prefent  title  ;  but  having  examined  the  work  with 
fome  attention,  we  find  in  it  hardly  any  thing  of  confe¬ 
quence  which  the  mechanical  philofopher  may  not  barn 
from  our  articles  Rusist/tNCE  if  Fluids  and  River  m 
the  Encyclopaedia .  That  our  read*  rs,  however,  may  dad 
fomethrng  under  a  title  to  which  we  rafhly  rcftried 
them,  we  fir  all,  in  the  words  of  Nicholfon’s  Journal  of 
Natural  Philofopliy, yScc.  inform  them  what  Venturi’s 
work  contains. 

“  This  author,  who  is  profdTor  of  experimental  ohilo- 
fophy  at  Modena,  has  introduced  an  horizontal  current 
of  water  into  a  veil'd  filled  with  the  fame  fluid  at  reft. 
This  dream  entering  the  veffel  with  a  certain  velocity*, 
pafles  through  a  portion  of  the  fluid,  and  is  then  re¬ 
ceived  in  an  inclined  channel,  the  bottom  of  which  gra¬ 
dually  rifes  until  it  pafles  over  the  border  cr  rim  of  the 
veflel  itfelf.  The  elle£l  is  found  to  be,  not  only  that 
the  llrea  n  itfdf  pafles  out  of  the  veflel  through  the 
channel,  but  carries  along  with  it  the  fluid  contained 
in  the  veflel ;  io  that  after  a  fhoit  time  no  more  of  the 
fluid  remains  than  was  originally  below  the  aperture  at 
which  the  llream  enters.  This  fad  is  adopted  as  a 
principle  or  primitive  phenomenon  by  the  author,  under 
the  denomination  of  the  lateral  communication  of  mo¬ 
tion  in  fluids,  and  to  this  lie  refers  many  important  hy¬ 
draulic  fad*.  He  does  not  undertake  to  give  an  ex¬ 
planation  of  this  principle,  but  fhews  that  the  mutu  al 
attradion  of  the  particles  of  water  is  far  fioni  being  a 
fufficient  caufe  to  account  for  it. 

The  fiifl  phenomenon  which  the  author  propofes  to 
explain  by  this  cllablifhed  principle,  is  the  emiflion  of  x 
fluid  through  dilFerent  adjutages  applied  to  the  refer- 
voir  which  contains  it.  It  is  known  that  the  vein  <,f 
fluid  which  iflues  from  an  orifice  or  perforation  through 
a  thin  plate,  becomes  contradcd,  fo  as  to  exhibit  a  fee- 
tion  equal  to  about  0,64  of  the  orifice  itfelf,  fuuDofei 
to  be  circular  ;  and  that  the  place  of  the  grcutcil  con- 
trad  ion  is  ufually  at  the  diftance  of  one  femi  diameter 
of  the  orifice  itfelf.  If  a  fmall  adjutage  be  adapted  to 
the  orifice,  having  its  internal  cavity  of  the  fame  colloi¬ 
dal  form  as  the  fluid  itfelf  affeds  in  chat  interval,  thcf 
expenditure  is  the  fame  as  by  the  limple  orifice.  Blit 
if  at  the  extremity  of  this  adjutage  a  cylindric  tube  hr 
affixed,  of  a  greater  diameter  than  that  of  the  contrad- 
ed  vein,  or  a  divergent  conical  tube,  the  expence  of  fluid 
increafe8,  and  may  exceed  the  double  of  that  which 
pafles  through  the  aperture  in  the  thin  plate,  though 
the  adjutage  pofTefs  an  horizontal  or  even  afeending  di¬ 
rection. 
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By  the  interpofition  of  a  fmall  adjutage,  adapted  to 
the  form  of  the  contra&ed  vein,  Vtntnri  afeertained,  in 
the  firil  place,  that  there  is  an  increafe  of  velocity  in  the 
tubes  he  employed,  though  the  velocity  of  einiffion  it- 
felf  be  lefs  than  that  of  the  dream  which  ifTues  from  a 
hole  in  a  thin  plate.  He  afterwards  proves,  by  the  fad, 
that  the  interior  velocity  and  expenditure  of  fluid,* 
which  is  increafed  through  tubes,  even  in  the  horizon¬ 
tal  or  afeending  dirc&ion,  is  owing  to  the  preffure  of 
the  atmofphere.  If  the  fmallefl:  hole  be  made  in  the 
fide  of  the  tube  rear  the  place  of  contra&ion  of  the 
vein,  the  increafed  expenditure  does  not  take  place  ; 
and  when  a  vertical  tube  is  inferted  in  fuch  a  hole,  the 
lower  end  of  which  tube  is  immerfed  in  water  or  mer¬ 
cury,  it  is  found  that  afpiration  takes  place,  and  the  wa¬ 
ter  or  mercury  rifes  ;  and  thh  afpiration  in  conical 
tubes  is  lefs  in  proportion,  as  the  place  of  infertion  of 
the  upright  tube  is  more  remote  from  the  fe&ion  where 
the  greateA  contraction  would  have  taken  place.  And, 
ladly,  the  difference  between  the  expenditure  of  fluid, 
through  an  orifice  made  in  a  thin  plate,  and  that  which 
is  obferved  through  an  additional  tube,  docs  not  take 
place  in  vacuo. 

The  influence  of  the  weight  of  the.  atmofphere  on 
the  horizontal  or  afeending  flux  being  thus  eftabliflied, 
the  author  confiders  it  as  a  fecondary  caufe,  referable 
to,  and  explicable  by,  his  principle  of  the  lateral  coin- 
munication  of  motion  in  fluids.  In  conical  divergent 
tubes,  for  example,  the  effed  of  this  lateral  communica¬ 
tion  is,  that  the  central  cylindrical  jet,  having  for  its  ba- 
fis  the  fedion  of  the  contra&ed  vein,  carries  with  it  the 
"lateral  fluid  which  would  have  remained  dagnant  in  the 
enlarged  part  of  the  cone.  Hence  a  vacuum  tends  to 
be  produced  in  this  enlaiged  part  which  furrounds  the 
central  cylindiic  dream;  the  preffure  of  the  atmofphere 
becomes  a&ive  to  fupply  the  void,  and  is  exerted  on  the 
furface  of  the  refervoir,  fo  as  to  increafe  the  velocity  of 
the  fluid  at  the  interior  extremity  of  the  tube. 

The  author  proves,  that  the  velocity  or  total  expen¬ 
diture  of  fluid  through  an  aperture  of  given  dimenfion6, 
may  be  increafed  by  a  proper  adjutage  in  the  propor¬ 
tion  of  24  to  10;  he  applies  this  refult  to  the  conflruc- 
t {on  of  the  funnels  of  chimneys.  He  determines  the 
lofs  of  emitted  fluid,  which  may  be  fuflained  by  finuo- 
fity  in  pipes.  He  (hews  by  experiment,  that  a  pipe 
which  is  enlarged  in  any  part  affprds  a  much  lefs  quan¬ 
tity  of  fluid  than  if  it  were  throughout  of  a  diameter 
equal  to  that  of  its  finalled  fe&ion.  This,  as  he  re- 
maiks,  is  a  circumdance  to  which  diffident  attention 
has  not  been  paid  in  the  condrudion  of  hydraulic  ma¬ 
chines.  It  is  not  enough  to  avoid  elbows  and  contrac¬ 
tions  ;  for  it  fometimes  happens  that,  by  an  interme¬ 
diate  enlargement,  the  whole  of  the  advantage  arifing 
from  other  judicious  difpofitions  of  the  parts  of  the  ma¬ 
chine  is  iod. 

There  are  two  caufes  of  the  increafe  of  expenditure 
through  defending  pipes.  The  fird  is  owing  to  the 
lateral  communication  of  motion  which  takes  place  in 
defeending  pipes,  in  the  fame  manner  as  in  thofe  which 
po  fiefs  an  horizontal  lit  u  at  ion  ;  the  fecond  arifes  front 
the  acceleration  by  gravity  which  takes  place  in  the 
fluid  while  it  falls  through  the  defending  tube.  This 
fecond  kind  of  augmentation  was  known  to  the  ancients, 
though  they  pofltffed  no  good  theory  nor  decilive  expe¬ 
riments  refpeding  it.  The  author  endeavours  to  efta- 
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blilh  a  theory  on  the  principle  of  virtual  afeenfion  com- 
bined  with  the  preffure  of  the  atmofphere.  Hisde-S 
dudions  are  confirmed  by  experiment,  in  which  he  has 
fucceeded  fo  far  as  to  leparate  the  two  caufes  of  aug. 
mentation,  and  afligned  to  each  their  refpe&ive  degree 
of  influence. 

Profeffor  Venturi  then  proceeds  to  different  obje&s 
of  enquiry,  to  which  his  principle  feerned  applicable. 
He  gives  the  theory  of  the  water  blowing  machine  (fee 
IVjtfk  Blowing  Machine  in  this  SuppL),  and  he  deter¬ 
mines  by  calculation  the  quantity  of  air  which  one  of 
thefe  machines  can  afford  in  a  given  time.  He  ob- 
ferve3,  that  the  natural  falls  of  water  in  the  mountains 
always  produce  a  local  wind  ;  and  he  even  thinks,  that 
the  falling  flreams  in  the  internal  parts  of  mountains  are 
m  fome  inflances  the  caufe  of  the  winds  which  iflhc  from 
caves.  He  proves,  by  the  fa&s,  that  it  is  poffible,  in 
certain  inflances,  to  carry  off,  without  any  machinery, 
the  waters  from  a  fpot  of  ground,  though  it  may  be 
fituated  on  a  lower  level  than  that  of  the  channel  which 
is  to  receive  the  water. 

The  whirlpools,  or  circular  eddies  of  water  fo  fre¬ 
quent  in  rivers,  are,  according  to  the  theory  of  our  au¬ 
thor,  the  effe£i  of  motion  communicated  from  the  parts 
of  the  current  which  are  moft  rapid,  to  thofe  lateral 
parts  which  are  leaf!  fo.  In  the  application  of  this 
principle,  he  points  out  the  ciicumftances  adapted  to 
produce  fuch  eddies  at  the  furface  or  at  the  bottom  of 
rivers.  He  concludes,  that  every  movement  of  this 
kind  dellroys  a  part  of  the  force  of  the  current,  and 
that  in  a  channel  through  which  water  conftantly  flows, 
the  height  of  this  fluid  will  be  greater  than  it  would 
have  been  if  the  dimenfions  of  the  channel  had  been 
uniformly  reduced  to  the  meafure  of  its  fmallefl;  fee- 
tion. 

There  is  another  kind  of  whirling  motion  fomewhat 
different  in  its  nature  from  thefe  laA.  It  is  produced 
in  the  water  of  a  refervoir,  when  it  is  fullered  to  flow 
through  an  horizontal  orifice  The  author  deduces  the 
theory  of  thefe  vortices  from  the  da&rinc  of  central 
forces.  The  form  of  the  hollow  funnel,  which  in  this 
cafe  opens  through  the  fluid  of  the  refervoir,  is  a  curve 
of*the  64th  fpecics  of  the  lines  of  the  third  order,  enu¬ 
merated  by  Newton.  Theory  and  experiment  both 
unite  here  in  proving,  that  it  is  not  only  poflible,  but 
that  there  really  ixifls  in  nature  a  vortex,  the  concavity 
of  which  is  convex  towaids  the  axis,  and  of  which  the 
revolutions  of  its  different  parts  follow  the  ratio  of  the 
fquaie  of  the  diflance  from  the  ccnue.  Daniel  Ber¬ 
noulli  was  in  the  wrong,  in  his  Hydrodynamics,  to  re¬ 
proach  Newton  for  having  fuppofed  a  vortex  to  be 
moved  according  to  this  law. 

In  the  lail  pbice,  the  author  confiders  that  lateral  com¬ 
munication  of  motion  which  takes  place  in  the  air  as 
well  as  in  the  water.  This  is  the  caufe  of  fuch  local 
and  partial  winds  as  fometimes  blow  contrary  to  the  di¬ 
rection  of  the  general  wind.  It  is  by  viitue  of  the 
.  fame  principle*  that  the  refonant  vibration,  excited  la¬ 
terally  in  the  extremity  of  an  organ  pipe,  is  communi¬ 
cated  to  the  whole  column  of  air  contained  in  the  mpe 
itfelf. 

From  the  fame  principle,  the  author  deduces  the  aug¬ 
mentation  of  force  which  found  leceives  in  conical  di¬ 
vergent  tubes,  compared  with  thofe  of  a  cylindrical 
form.  On  this  occalion,  he  points  out  the  remarkable 
*  diffe- 
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differences  which  appear  to  rake  place  between  the  re- 
fon?.nt  vibrations  of  air  contained  in  a  tube,  and  the  fo- 
noious  pill  fat  ions  propagated  through  the  open  atmo- 
fphere.  See  Spading  Tkumpet,  Encycl. 

In  an  appendix,  Venturi  relates  different  experiments 
which  he  has  made  to  determine  the  convergence  and 
velocity  of  the  fluid  filaments  which  preft  forward  to  if- 
fue  out  of  a  refervoir  by  an  orifice  through  a  thin  plate. 
He  proves,  £>y  a  very  char  experiment,  that  the  con¬ 
traction  of  the  vein  is  made  at  a  greater  difiance  from 
the  orifice  under  firong  than  under  weak  preffures.  He 
explains  why,  in  a  right  lined  orifice,  the  fides  of  the 
contraSed  vein  correfpond  with  the  angles  of  the  ori¬ 
fice  and  the  angles  with  the  Tides.  He  examines  the 
expenditure  through  a  tube,  the  extremity  of  which  is 
thrufi  into  the  refervoir  itfelf,  according  to  the  method 
of  Borda  in  the  Memoirs  of  the  Academy  of  Sciences 
for  the  year  1 766.” 

For  a  full  account  of  the  author’s  experiments,  and 
his  deductions  from  them,  we  refer  the  reader  cither  to 
the  original  work,  in  titled,  Recherchis  experiment  ales  fur 
le  Principe  de  la  Communication  late  rale  du  Mouvemettt 
dans  les  Fluides ,  applique  a  t* Explication  de  different  Phe- 
non.enes  hydrauliques.  Par  le  Citoyen  J.  B.  V enturi , 
Profejfenr  de  Phvfque  experiment  ale  a  Moden?>  Membre 
de  fa  Societe  Jialienne,  IfjC.  lift.  A  Paris  chc%  Houelet 
Ducros ,  Rue  du  Bacq,  NJ  940 — Theophile  Barrens  % 
Rue  Haute  ft  uidc,  NJ  22.  Ann.  VI.  1797  — or  to  the 
2d  and  3d  volsof  the  valuable  Journ.d  from  which  this 
abftracl  is  taken 

MOURZOUK,  the  capital  of  Fezzan  in  Afiica,  is 
fituated  on  a  fmall  river,  and  fupplitd  with  water  from  a 
multitude  of  fpring^  and  wells.  Being  formerly  built 
of  (tone,  it  Rill  retains  the  appellation  of  a  Chiifiiau 
town  ;  and  the  medley  which  it  prefents  to  the  eye,  of 
the  vafl  ruins  of  ancient  buildings,  and  the  humble  cot¬ 
tages  of  earth  and  fand  that  form  the  dwellings  of  its 
present  Arab  inhabitants,  is  liugulaily  grotefque  and 
il range.  It  is  fin  rounded  by  a  high  wail,  which  not 
only  affords  the  means  of  defence,  but  enables  the  go¬ 
vernment  to  collect,  at  its  three  gates,  a  tax  on  all 
goods  (provifions  excepted)  that  are  brought  for  the 
fupply  of  its  people  A  caravan  fets  out  annually  from 
Mefurata  to  this  place;  and  hence  the  Fezzaners  theiri- 
filves  difoatch  every  year  a  caravan  to  Cafima  and  ano¬ 
ther  to  Burnon.  For  the  latitude  of  Mourzouk,  fee 
F }-. z 7. a n  in  this  SuppL  Dr  Broukes,  in  his  Gazetteer, 
places  it  in  1  50  5'  E.  Long. 

MOWAZZEF,  in  Bengal,  fixed  revenue. 

MOZART,  the  celebrated  German  mufieian,  was 
born  at  Salzburg  in  the  year  1756.  His  lather  was 
aifo  a  mufieian  of  fome  eminence,  but  not  to  be  com¬ 
plied  with  the  (on;  of  whom  we  have  the  following  ac¬ 
count  in  one  of  the  monthly  mifcellanies,  taken  by  Mr 
Buihby  from  fome  biographical  lketches  by  two  eminent 
German  profeflors. 

At  the  age  of  three  years,  young  Mozart,  attending 
to  the  leffons  which  his  fifter,  then  feven  years  old,  was 
receiving  at  the  harpfichoid,  he  became  captivated  with 
harmony  ;  and  when  {he  had  left  the  infiruinent,  he 
would  inftantly  place  himfelf  at  it,  find  the  thirds,  found 
them  with  the  liveliefi  joy,  and  employ  whole  hours  at 
the  exercife.  His  father,  urged  by  fuch  early  and  lin¬ 
king  indications  of  genius,  immediately  began  to  teach 
him  fome  little  airs j  and  foon  perceived  that  his  pupil 
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improved  even  beyond  the  hopes  he  had  fcimed  of  him. 
Half  an  hour  was  generally  fufticient  for  his  acquiring 
a  minuet  or  a  little  fong,  which,  when  once  learned, 
he  would  of  himfelf  perform  with  tafie  and  txprtflion. 

At  the  age  of  fix  years  lie  had  made  fuch  a  progrefs 
as  to  be  able  to  compofe  Ihoit  pieces  for  the  harpfi- 
chord,  which  his  father  was  obliged  to  commit  to  pa¬ 
per  for  him*  From  that  time  nothing  made  any  im- 
prtrffion  upon  him  but  harmony  ;  and  infantine  amufe- 
ments  loll  all  their  attractions  niilefs  mufic  had  a  (hart* 
in  them.  He  advanced  from  day  to  day,  not  by  ordi¬ 
nary  and  infenfible  degrees,  but  with  a  rapidity  which 
hourly  excited  new  furpriie  in  his  parents — the  happy 
vvitneffes  of  his  progrefs. 

His  father  returning  home  one  day  with  a  ftranger, 
found  little  Mozart  with  a  pen  in  his  hand.  “  What 
arc  yon  writing,”  faid  he  l  “  A  concerto  for  the  harp- 
fichord,”  replied  the  child.  “  Let  us  fee  it  (rejoined 
the  father) ;  it  is  a  marvellous  concerto  without  doubt.” 
He  then  took  the  paper,  and  faw  nothing  at  firfi  but  a 
mafs  of  notes  mingled  with  blots  of  ink  by  the  mal  ad- 
drefsof  the  young  compoftr,  who,  unflcilltd  in  the  ma¬ 
nagement  of  the  pen,  had  dipped  it  too  freely  in  the 
ink;  and  having  blotted  and  fmeared  his  paper,  had  en¬ 
deavoured  to  make  out  his  ideas  with  his  fingers  ;  but 
on  a  clofer  examination,  his  father  was  loft  in  wonder  ; 
and  his  eyes  delighted  and  flowing  with  tears,  became 
rivetted  to  the  notes.  “  See  (exclaimed  he  to  the 
ftranger)  how  juft  and  regular  it  all  is!  but  it  is  ini- 
poffible  to  play  it  ;  it  is  too  difficult.”  “  It  is  a  con¬ 
certo  (faid  the  child),  and  mult  be  praCtifed  till  one 
can  play  it.  Hear  how  this  part  goes.”  He  then  fat 
down  to  perforin  it  ;  but  was  not  able  to  execute  the 
paffages  with  fufficient  fluency  to  do  juftice  to  his  own. 
ideas.  Extraordinaiy  as  his  manual  facility  was  uni- 
verfally  allowed  to  be  for  his  age,  it  did  not  keep  pace 
with  the  progrefs  of  his  knowledge  and  invention.  Such 
an  inftancc  of  intellectual  advancement,  in  a  child  only 
fix  years  of  age,  is  fo  far  out  of  the  common  road  of  na¬ 
ture,  that  we  can  only  contemplate  the  faCt  with  ailo- 
nilliment,  and  acknowledge,  that  the  poflible  rapidity  of 
mental  maturation  is  not  to  be  calculated. 

in  the  year  1762,  hi3  father  took  him  and  his  filler 
to  Munich,  where  lie  performed  a  concerto  befoie  the 
elector,  which  excited  the  admiration  of  the  whole  comt; 
nor  was  he  left  applaudtd  at  Vienna,  where  the  empe¬ 
ror  called  hint  the  little  Jorcerer . 

His  father  gave  him  leffons  only  on  the  liarpficliord ; 
hut  he  privately  taught  himfelf  the  violin  ;  and  his 
command  of  the  iullrument  afforded  the  elder  Mozart 
the  utmoil  furprife,  when  he  one  day  at  a  concert  took 
a  fecond  violin,  and  acquitttd  himfelf  with  niv>re  than 
paffable  addreft.  True  genius  fees  no  obftaeles.  it 
will  not  therefore  excite  our  wonder,  il  his  conitant  fuc- 
ceft  in  whatever  he  attempted  begot  an  unbounded  eon- 
fidence  in  his  own  powers  ;  he  had  even  the  laudable 
hardihood  t  >  undertake  to  qualify  himfelf  for  the  Jnyl 
violin,  and  did  not  long  remain  fhort  of  the  neceffary 
proficiency. 

He  had  an  ear  fo  correct,  that  he  felt  (he  moil  mi¬ 
nute  difcordancy  ;  and  fuch  a  foadntfs  for  ftudy,  that 
it  was  frequently  neceflary  to  take  him  by  force  from 
the  inftruinent.  This  love  of  application  never  dimi- 
nifhed.  He  every  day  paffed  a  confiderablc  time  at  l,*s 
harpfichord*  and  geneially  praCtiled  till  a  late  hour  at 

night. 
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Mozart,  night.  Another  chara&eriftical  trait  of  real  genius  ; 

L  always  full  of  its  obje&,  and  loft  as  it  were  in  itfelf. 

In  the  year  1763  he  made,  with  his  father  and  lifter, 
his  firft  grand  mufical  journey.  He  vifited  Paris ;  and 
was  heard  by  the  French  court  in  the  chapel- royal  at 
Verfailles,  where  his  talent  on  the  organ  v/as  admired 
even  more  than  on  the  harpfichord.  At  Paris  the  mu* 
ileal  travellers  gave  two  concerts,  which  procured  them 
the  highell  reputation,  and  the  diftiii&iou  of  public  por¬ 
traits.  It  was  here  that  a  fet  of  fonatas  for  the  harp¬ 
fichord,  fome  of  his  earlieft  compofitions,  were  engraved 
and  publifhed. 

From  Paris  they  went  to  London,  where  they  alfo 
gave  two  concerts,  confiding  of  fymphonies  compofed 
by  young  Mozart,  vvlio  even  at  that  early  age  tang  al¬ 
fo  with  much  expreffion,  and  pradtifed  publicly  with  his 
lifter.  Mozart  played  already  at  fight,  and  in  a  con¬ 
cert,  at  which  the  king  was  one  of  his  auditors,  a  bafs 
being  placed  before  him  as  a  ground ,  immediately  ap¬ 
plied  to  it  a  moll  beautiful  melody.  Tliofe  who  are 
bell  acquainted  with  the  extent  of  fuch  a  talk,  will  be 
the  molt  aftonifbtd  at  fuch  mature  familiarity  with  the 
intricacies  of  the  fck  i.ce,  and  fuch  prompt  and  ready  in¬ 
vention  in  fo  juvenile  a  mind. 

From  London,  where  Mozart  alfo  publifhed  fix  fo¬ 
natas  for  the  harpfichord,  the  mufical  family  went  to 
Holland,  thence  again  to  France,  and  in  1766  returned 
to  Salzburg.  There  this  extraordinary  youth  remained 
more  than  a  year  in  perfeft  repofe;  devoting  the  whole 
of  his  time  to  the  ftudy  of  compolition,  the  principles 
of  which  he  fcrutiniv.ed  with  the  depth  and  penetration 
of  confirmed  manhood.  Emmanuel  Bach,  Ilaffe,  and 
Handel,  were  his  chief  guides  and  models  ;  though  he 
by  no  means  negle£led  the  old  Italian  mailers. 

In  1768  he  again  vifited  Vienna,  where  Jofeph  II. 
engined  him  to  fet  to  mnfic  a  comic  opera,  entitled, 
J.a  Fir.ta  Semplice ,  which  obtained  the  approbation  of 
Haffe  and  Metatafio.  At  the  houfe  of  the  prince  of 
Kaunitz,  it  often  happened  that  the  firfl  Italian  air 
which  came  to  hand  would  be  given  him,  that  in  the 
piefence  of  the  company  he  might  add  to  it  accompani¬ 
ments  for  numerous  inllruments ;  which  he  would  write 
in  the  firft  lt)de  of  excellence,  and  without  the  leaft  pre¬ 
meditation.  This  is  at  once  a  proof  with  what  acute- 
nefs  of  obfervation  he  had  liftened  to  the  mufic  of  the 
beft  mailers  ;  how  intimate  he  had  already  rendered 
himfelf  with  the  characters,  capacities,  and  effects  of 
the  different  inftruments  ;  and  what  fkill  he  had  acqui¬ 
red  in  that  abftrufe  art  of  mixed  combination  which, 
while  it  calculates  the  conjoint  effe£l  of  founds,  as  they 
regard  the  eftablifhed  laws  of  harmony,  accommodates 
the  different  parts  to  the  feales,  tones,  and  powers  of 
the  rtfpedlive  inftruments  by  which  they  are  to  be  exe¬ 
cuted.  It  was  at  this  time  alfo  that,  although  but 
twelve  years  of  age,  he  compofed  the  mufic  for  the  co:i- 
fecialion  of  the  church  of  orphans,  at  the  performance 
of  which  he  himfelf  prefuled. 

In  1769  Mozart  again  returned  to  Salzburg,  where 
he  became  vunire  de  concert.  Not  having  yet  feen  Ita¬ 
ly,  in  December  of  the  fame  year  he  fet  out  for 
that  feat  of  the  fine  arts.  Thofe  talents  which  had  al¬ 
ready  excited  the  admiration  of  Germany,  France,  and 
England,  now  awakened  in  that  land  of  mufical  tafte 
the  mo  ft  lively  enthufiafm. 

In  1771  he  had  no  fooner  given  perfonal  proofs  of 


his  genius,  than  la  fccittura  for  the  following  carnival  Moji 
was  conferred  upon  him.  He  vifited  Bologna,  then  as  v 
famous  for  harmonic  excellence  as  Naples,  where  the 
celebrated  theorill  Martini  was  amazed  to  fee  a  Ger¬ 
man  boy  work  and  execute  the  theme  of  a  fugue  which 
he  prefented  to  him,  in  the  extraordinary  fly le  in  which 
Mozart  acquitted  himfelf.  He  next  went  to  Florence. 
Florence  even  enhanced  the  eulogiums  which  Bologna 
had  lavilhed  upon  him. 

During  the  holy  week  he  arrived  at  Rome,  and  af* 
filled  at  the  Mtfrere  in  the  Sixtine  chapel  ;  which  per- 
formance  is  ju Illy  conlidered  as  the  tie  plus  ultra  of  vocil 
mufic.  Thiacircumftance  claims  particular  notice,  as  in¬ 
ducing  a  proof  of  another  faculty  of  I113  mind,  only  to 
be  equalled  by  thofe  wonderful  powers  which  he  had 
already  demonftrated.  He  was  prohibited  from  taking 
a  copy  of  this  Mifererr ,  and  therefore  piqued  himfelf 
on  retaining  it  in  his  memory.  Having  heard  it  with 
attention,  he  went  home,  made  out  a  manufeript  from 
recolle&ion,  returned  the  next  day  to  the  chapel,  heard 
the  piece  a  fecond  time,  corrected  the  rough  draught, 
and  produced  a  tranfeript  which  furprifed  all  Kome. 

This  Miferere  formed  a  fcorer  numerous  in  its  parts, 
and  extremely  difficult  of  execution.  His  mind  had 
embraced  and  retained  the  whole  ! 

He  foon  after  received  from  the  Pope  the  order  of 
the  gilt  fpur  ;  and  at  Bologna  was  complimented,  by  an 
unanimous  decision,  with  the  title  of  Member  and  Ma • 

Jler  of  the  Philharmonic  Academy.  As  a  proof,  pro 
forma ,  of  his  qualifications  for  this  academical  honour, 
a  fugue,  for  four  voices,  in  the  church  liyle,  was  re¬ 
quired  of  him,  and  he  was  fhut  up  alone  in  his  chamber. 

He  completed  it  in  half  an  hour,  and  received  his  di¬ 
ploma.  This  evinced  that  he  poflefittl  an  imagination 
conftantly  at  his  command,  and  that  his  mind  was  (lu¬ 
red  with  all  the  riches  of  his  beloved  fcience. 

The  opera  which  he  compofed  for  Milan  was  called 
M it hri dates.  This  piece  procured  him  la  fervtura  for 
the  grand  opera  of  the  carnival  of  177?,  which  was  his 
Lvcin  Sul  In.  At  length,  after  a  tour  of  fifteen  months, 
he  returned  to  Salzburg. 

In  1771  Mozart  vifited  Palis  ;  but  not  relifhing  the 
mufiC  of  that  capital,  he  foon  quitted  it,  and  returned 
to  his  domeftic  comforts.  Ir.  1781,  at  the  requeft  of 
the  eledlor  of  Bavaria,  he  compofed  the  opera  of  Ido - 
tticneo  for  the  carnival  of  that  year.  The  general  merit 
of  this  opcr3  is  fo  great,  that  it  might  ferve  alone  for 
the  bafts  of  a  diftinguifhed  reputation.  At  his  twenty- 
fifth  year  he  was  invited  to  Vienna,  where  he  continued 
fpreading,  as  from  a  centre,  the  tafte  of  hi.s  compoii- 
tions  through  all  Germany,  and  the  luftre  of  his  name 
over  the  whole  of  Europe. 

Of  all  the  virtuofi  of  the  piano  foite  who  then  crowd¬ 
ed  Vienna,  Mozart  was  much  the  moft  fkilful.  His 
finger  was  extraordinarily  rapid  and  taftefnl,  and  the 
execution  of  his  left  hand  exceeded  every  thing  that  had 
before  been  heard.  FI  is  touch  was  replete  with  deli¬ 
cacy  and  expreffion;  and  the  profound  ftudy  he  had  be¬ 
llowed  on  his  art,  gave  his  performance  a  ftyle  the  moft 
brilliant  and  finifhed.  PFs  compofitions  had  a  rapid 
circulation  ;  and  in  every  new  piece  the  connoiftenrs 
were  ftruck  with  the  originality  of  its  call,  the  novelty 
of  the  pafiages,  and  the  energy  of  the  effe£l. 

Jofeph  II.  folicitous  for  the  perfection  of  the  German 
opera,  engaged  Mozart  to  conipofe  a  piece.  He  ac- 
1  cordingly 


M  O  Z  [  - 

.zart.  cordingly  produced  Ly enlevement  du  Serai! ;  performed 
for  the  firll  time  in  1782.  It  excited  the  jealoufy  of 
the  Italian  company,  who  therefore  ventured  to  cabal 
againfl  it.  The  emperor,  addrefting  himfelf  to  the 
compofer,  faid,  “It  is  too  fine  for  our  ears,  my  dear 
Mozart,  and  mod  charmingly  crowded  with  notes.” 
“  Precifely  what  it  ought  to  be,”  replied  the  fpirited 
mufician,  who  juftly  fufpe&ed  'hat  this  remark  had 
been  fuggefted  to  Jofeph  by  the  envious  Italians. 
“  Though  I  cannot  deferibe,  as  an  auricular  evidence, 
(fays  the  faithful  author  of  the  biography),  the  ap 
plaufes  and  the  admiration  which  this  opera  produced 
at  Vienna,  yet  I  have  witnefled  the  cnthufiafm  it  exci¬ 
ted  at  Prague  among  all  the  connoifleurs,  as  well  as 
among  thofe  whofe  ears  were  lef3  cultivated.  It  was 
laid,  that  all  which  had  been  heard  before  was  not  mu¬ 
te  :  it  drew  the  moll  overflowing  audiences :  every 
body  was  amazed  at  its  new  traits  of  harmony,  and  at 
pafTages  fo  original,  and  till  then  fo  unheard  from  wind 
inllruments.” 

The  cautious  reader  will  perhaps  hefitate  to  admit, 
in  its  fullell  extent,  this  account  by  the  author  of  the 
biography;  but  evtn  after  an  allowance  for  fome  exag¬ 
geration,  the  molt  phlegmatic  will  grant  that  much  mult 
have  been  atchieved  by  this  great  mailer,  to  afford  a 
hafis  for  fo  glowing  a  picture  of  the  merit  and  fuccefs 
•of  L% enlevement  du  SeraiL  During  the  compofition  of 
this  opera,  he  married  Mademoifelle  Weber,  a  dillin- 
guiihtd  virtuofa  ;  and  the  piece  was  fuppo fed  to  owe 
to  this  felicitous  circuinftance  much  of  that  endearing 
character,  that  tone  of  tendernefs,  and  that  expredion 
of  the  fofter  pafiions,  which  form  its  principal  attrac¬ 
tions. 

“  The  Marriage  of  Figaro,”  which  was  in  the 
higliefl  repute  at  all  the  theatres,  was  in  the  year  1787 
transformed  into  an  Italian  opera  ;  and  Mozart,  at  the 
inftance  of  the  emperor,  fet  it  to  mnf:c.  This  piece 
was  highly  received  everywhere,  and  kept  pofTefiion  of 
the  theatre  at  Prague  during  almoft  the  whole  of  the 
winter  in  which  it  firll  appeared  :  numerous  extradis 
were  made  from  it,  and  the  fongs  and  dances  of  Figaro 
were  vociferated  in  the  flreets,  the  gardens,  and  the  ta¬ 
verns.  Mozart  came  that  very  whiter  to  Prague,  and 
performed  in  public  on  the  piano  forte.  His  auditors 
at  all  times  lillened  to  him  with  admiration;  but  when¬ 
ever  he  played  extempore,  and  indulged  the  fpontaneous 
and  uninterrupted  Tallies  of  his  fancy,  which  he  fome- 
times  would  for  more  than  half  an  hour,  every  one  was 
itized  with  the  moil  enthuliaftic  raptures,  and  acknow¬ 
ledged  the  unrivalled  refources  of  his  imagination.  A- 
bout  this  time  the  manager  of  the  theatre  contracted 
with  him  for  the  compofition  of  a  new  opera,  which, 
when  produced,  was  called  II  dijfoluto  Punito ,  or  Don 
Giovanni.  Mis  reputation  was  now  fo  exalted,  that  the 
bohemians  piqued  themfelves  on  the  circumflance  that 
this  opeia  was  compofed  for  their  entertainment. 

But  this  fame,  this  great  and  univerfai  applaufe,  had 
°ot  yet  produced  to  the  admired  artill  any  folid  advan- 
tages  ;  he  had  obtained  no  place,  no  fettled  income  ; 
hut  fubfilled  by  his  operas,  and  the  inllruClions  and  oc- 
calional  concerts  which  he  gave.  The  profits  of  tliefe 
proved  infufficient  for  the  llyle  which  he  was  obliged 
to  fupport ;  and  his  finances  became  much  deranged. 
Fhe  critical  fituation  in  which  he  now  found  himfelf, 
made  him  refolve  to  quit  Vienna,  and  feek  an  afylum  in 
Suppl.  Vol.  II.  Part  I. 
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London  ;  to  which  metropolis  he  had  often  been  invi¬ 
ted  ;  but  Jofeph  nominating  him  compofiteur  ds  la 
chamhre ,  though,  with  a  very  inadequate  falaiy,  he  was 
induced  to  accept  it ;  and  Germany  had  the  advantage 
of  retaining  him. 

It  is  lamentable  that  premature  genius  too  rarely  en- 
joys  a  long  career  :  The  acceleration  of  nature  in  the 
mental  powers  feems  to  hurry  the  progrefs  of  the  ani¬ 
mal  ceconomy,  and  to  anticipate  the  regular  clofe  of 
temporal  exigence. 

In  the  year  1791,  Mozart,  juft  after  he  had  received 
the  appointment  of  Malt  re  de  chapelle  of  the  church  of 
St  Peter,  and  when  he  was  only  thirty-live  years  of 
age,  paid  the  laft  tribute  ;  and  It  ft  the  world  at  once 
to  admire  the  brilliancy,  and  lament  the  fhoi  tnefs  of  his 
earthly  fojournment. 

Indefatigable,  even  to  his  death,  he  produced,  during 
the  laft  few  months  of  Ins  life,  his  three  great  nrafter 
pieces  La  Finite  Enchanteey  La  Clemence  de  Titus ,  and 
a  Requiem  y  his  laft  produ&ion.  La  Finite  Enchantee  was 
compofed  for  one  of  the  theatres  at  Vienna  ;  and  no 
dramatic  Olio  could  ever  boa  ft  a  greater  fuccefs.  Every 
air  ilruck  the  audience  with  a  new  and  fweet  furprife  ; 
and  the  tout  enfemhle  was  calculated  to  afford  the  deeoell 
and  moil  varied  inrprelfions.  This  piece  had,  in  fad, 
fo  great  a  number  of  fucceffive  representations,  that  for 
a  long  time  it  was  unncceftary  to  confult  the  opera- 
bill;  which  only  announced  a  permanent  novelty.  Aud 
the  aiis  fcle&ed  from  it,  and  repeated  throughout  the 
empire,  as  well  in  the  cottage  as  in  the  palace,  and 
which  the  echoes  have  refounded  in  the  mod  diltant 
provinces,  favoured  the  idea  that  Mozart  had  adually 
the  defign  to  enchant  all  Germany  with  his  Flutte  En¬ 
chantee. 

La  Clemence  de  Titus  was  requefted  by  the  dates  of 
Bohemia  for  the  coronation  of  Leopold.  The  compo¬ 
fer  began  it  in  his  carriage  during  his  route  to  Prague, 
and  finifhed  it  in  eighteen  days. 

Some  circumilances  attending  the  compofition  of  the 
piece  which  we  have  already  mentioned  as  the  laft  ef¬ 
fort  of  his  genius,  are  too  interefling  to  be  omitted.  A 
fhort  time  before  his  death,  a  ftranger  came  to  him  with 
the  requeft  that  he  would  compofe,  as  fpcedily  as  pof- 
fible,  a  requiem  for  a  catholic  prince,  who,  perceiving 
himfelf  on  the  verge  of  the  grave,  wifhed,  by  the  exe¬ 
cution  of  fuch  a  piece,  to  foothe  his  mind,  and  familia- 
rife  it  to  the  idea  of  his  approaching  difTolution.  Mo¬ 
zart  undertook  the  work  ;  and  the  ftranger  depofited 
with  him  as  a  iecurity  400  ducats,  though  the  fum  de¬ 
manded  was  only  2  or.  The  compofer  immediately  be¬ 
gan  the  work,  and  during  its  progrefs  felt  his  mind  un- 
11  fu ally  rafted  and  agitated,  rle  became  at  length  fo 
infatuated  with  his  requiem ,  that  he  employed  not  only 
the  day,  but  foine  hours  of  the  night  in  its  compofition. 
One  day,  while  he  was  converfmg  with  Madame  Mo¬ 
zart  on  the  fubjed,  he  declared  to  her  that  he  could  not 
but  be  perfuaded  that  it  was  for  himfelf  he  was  writing 
this  piece.  His  wife,  diltrefled  at  her  inability  to  dif- 
fipate  fo  melancholy  an  impreffion,  prevailed  on  him  to 
give  her  the  j 'core .  He  afterwards  appearing  fomewhat 
tranquillized,  and  more  mailer  of  himfelf,  flie  returned 
the  /core  to  him,  and  he  foon  relapfed  into  his  former 
despondency.  On  the  day  of  his  death  he  afked  for 
the  requiemy  which  was  accordingly  brought  to  his  bed: 

“  Was  I  not  right  (faid  he),  when  I  declared  that  it 
N  n  wag 
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Mozart.  was  for  myfelf  I  was  compelling  this  funeral  piece  ? 

And  the  tears  trickled  from  his  eyes.  1  his  produc¬ 
tion  of  a  man,  impreffed  during  its  compofition  with  a 
prefentiment  of  his  approaching  death,  is  unique  in  its 
kind,  and  contains  paffages  which  have  frequently  drawn 
tears  from  the  performers. 

Only  one  complaint  efcaped  him  during  his  malady  : 

I  mud  quit  life  (faid  he),  precifely  at  the  moment 
when  I  could  enjoy  it,  free  from  care  and  inquietude  ; 
at  the  very  time  when,  independent  of  fordid  fpecula* 
tions,  and  at  liberty  to  follow  my  own  principles  and 
inclinations,  I  fhould  only  have  to  write  from  the  im- 
pulfes  of  my  own  heart :  and  I  am  torn  from  my  fa¬ 
mily  juft  when  in  a  fituation  to  ferve  it.”  Mozart,  at 
the  time  of  his  death,  was  confidently  involved  in 
debt  ;  but  Vienna  and  Prague  difputed  the  honour  of 
providing  for  his  widow  and  children.  ^  # 

The  countenance  of  this  great  mafter  did  not  indi¬ 
cate  any  thing  uncommon.  Me  was  fmall  of  ftature  ; 
and,  except  his  eyes,  which  .were  full  of  fire,  there  was 
nothing  to  announce  fuperiority  of  talent.  His  air, 
unlefs  when  he  was  at  the  harpfichord,  vvas  that  of  an 
abfent  man.  But  when  he  was  performing,  his  whole 
phyfiognomy  became  changed  :  a  profound  ferioufnefs 
recalled  and  fixed  his  eyes  ;  and  his  fentiments  were  ex- 
p relied  in  eveiy  movement  of  his  mufcles.  Never  has  a 
mufician  more  fuccefsfully  embraced  the  whole  extent 
of  his  art,  and  (hone  with  greater  luftre  in  all  its  depart¬ 
ments.  His  great  operas,  no  lefs  than  his  mofl  fimple 
fongs ;  his  learned  fymphonies  as  well  as  his  airy 
dances — all  carry  the  ftamp  of  the  richeft  imagination, 
the  deeptft  fallibility,  and  the  pureft  tafte.  All  his 
works  develope  the  originality  of  his  genius  .;  and  im¬ 
ply  a  mind  great  and  exalted  ;  an  imagination  which 
ftrikes  out  for  itfelf  a  new  courfe.  He  therefore  me¬ 
rits  to  be  ranked  with  that  fmall  number  of  original 
geniufes,  thofe  phenomena  fplendida ,  who  form  an  epoch 
in  their  art,  by  carrying  it  to  perfection,  or  giving  it 
an  unknown  career. 

It  is  in  the  employment  of  wind  inftruments  that 
Mozart  difplays  his  greateft  powers.  His  melody  is 
always  fimple,  natural,  and  full  of  force  ;  and  exprtffes 
with  precifion  the  fentiments  and  individual  fituations 
of  his  perfonages.  He  wrote  with  extraordinary  faci¬ 
lity.  “  Li 1  Clvrner.ee  de  Titus,”  the  l  eader  will  recoiled, 
coft  him  the  ftudv  of  but  eighteen  days;  and  his  re¬ 
quiem,  which  is  equal  in  length  to  an  opera,  was  pro¬ 
duced  in  four  weeks.  It  is  alfo  worthy  of  remark,  that 
the  overtuie  to  his  Bon  Giovanni  was  not  begun  till 
the  night  before  the  piece  was  be  performed.  At 
midnight,  after  having  devoted  the  evening  to  amufe- 
ment,  he  locked  himfelf  up  in  his  ftudy,  and  compofed 
it  in  a  few  hours.  His  memory  was  wonderfully  reten¬ 
tive,  as  we  may  judge  from  his  copying  by  recolledion 
the  miferere  at  Rome.  But  a  fad  equally  aftonifhir.g 
is,  that,  foon  difeovering  the  eagernefs  of  people  to  pro¬ 
cure  his  woiks,  and  fearful  that  they  might  be  pirated, 
it  vvas  his  conftant  cuftom  to  tranferibe  from  the  fcores 
of  his  fonatas  only  a  part  for  one  hand,  and  at  the  pub¬ 
lic  performance  to  fupply  the  other  by  memory. 

He  vtry  early  began  to  difplay  that  true  dignity  of 
an  artift  which  renders  him  indiffeient  to  the  praifes  of 
thofe  who  are  unqualified  to  judge.  The  commenda¬ 
tions  of  the  ignorant  great  he  never  conftdered  as  fame. 
His  hearers,  whether  the  wealthy  or  the  titled,  muft 
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have  acquired  fome  credit  for  their  judgment  before  he 
could  be  ambitious  of  their  aoplaufe.  Indeed  he  en¬ 
tertained  fo  juft  a  fenfe  of  fcientific  elevation  and  im¬ 
portance,  that  he  would  infill  upon  refped.  And  the 
leaft  noife  or  idle  babble,  while  he  was  at  the  inftru- 
ment,  excited  a  difpleafure  which  he  was  too  indignant 
to  conceal.  Once,  to  the  honour  of  his  feelings,  he 
fuddenly  rofe  from  h*s  feat,  and  left  his  inattentive  au¬ 
ditory  to  experience  the  keen  though  blent  reproach  of 
infulted  genius. 

His  mind  was  by  no  mean3  unlettered  ;  nor  was  it 
embellifhed  with  one  fcience  alone.  He  was  mafter  of 
feveral  languages,  and  had  made  considerable  progrefs  in 
the  mathematics.  He  was  honeft,  mild,  generous,  full 
of  franknefs  ;  and  with  his  friends  had  an  air  at  once 
amiable,  gay,  and  free  from  the  lead  tindure  of  pe¬ 
dantry. 

Far  from  viewing  with  envy  the  fuccefs  of  others,  a 
weaknefa  too  clofely  interw  oven  in  the  general  nature  of 
man,  he  was  always  juft  to  the  talents  of  his  fellow  pro- 
feftors  ;  and  valued  and  refpe&ed  merit  wherever  he 
found  it ;  a  clearer  proof  of  which  cannot  be  adduced 
than  the  following  circumftance  :  At  a  concert,  where 
a  new  piece  compofed  by  the  celebrated  Jofeph  Haydn 
was  performed,  a  certain  mufician,  who  never  difeovered 
anything  worthy  of  praife  except  in  his  own  produc¬ 
tions,  did  not  fail  to  criticife  the  mufic  ;  exclaiming  to 
Mozart,  “  There  now!  there  againl  why,  that  u  not 
what  I  fhould  have  done  “  No  ;  neither  fhould  I 
(replied  Mozart);  but  do  you  know  why?  Becaufe 
neither  you  nor  1  fhould  have  been  able  to  conceive 
it.” 

MUMBO-Jumbo,  a  ftrange  bugbear  employed  by 
the  Pagan  Mandingoes  (fee  Man  ding,  Supfl .)  for  the 
purpofe  of  keeping  their  women  in  fubje&ion.  Poly¬ 
gamy  being  allowed  among  thefe  people,  eveiy  man 
manies  as  many  wives  as  he  can  conveniently  maintain; 
and  the  confequence  is,  that  family  quarrels  fometimes 
rife  to  fuch  a  height,  that  the  liufband’s  authority  is 
not  fufficient  to  lettore  peace  ,  among  the  ladies.  On 
thefe  occaftons,  the  interpofition  of  M umbo- Jumbo  \ s 
called  in  ;  and  it  is  always  decifive.  This  ftrange  mi- 
nifler  of  juflice,  who  is  either  the  hufband  himfelf,  or 
fome  perfon  inftru-Sted  by  him,  d.fguifed  in  a  fort  of 
mafquerade  habit,  made  of  the  bark  of  trees,  and  arm- 
ed  with  the  lod  of  public  authority,  announces  his 
coming  by  loud  and  difmal  fereams  in  the  woods  near 
the  town.  He  begins  the  pantomime  at  the  approach 
of  night  ;  and  as  foon  as  it  is  dark,  he  enters  the  town, 
and  proceeds  to  the  Benicitig  or  market-place,  at  which 
all  the  inhabitants  immediately  affemble. 

It  may  cafily  be  fuppofed  that  this  exhibition  is  not 
much  relifhed  by  the  women  ;  for  as  the  perfon  in  dif- 
guife  is  entirely  unknown  to  them,  every  married  fe¬ 
male  fufpe&s  that  the  vifit  may  poflibly  be  intended 
for  herfelf;  but  they  dare  not  tefufe  to  appear  when  they 
are  fummoned ;  and  the  ceremony  commences  with  fongs 
and  dances,  which  continue  till  midnight,  about  which 
time  Mu  mho  fixes  on  the  offender.  This  unfortunate 
vi£im  being  thereupon  immediately  feized,  is  ftripped 
naked,  tied  to  a  poll,  and  feverely  fcourged  with  Mum- 
bo’s  rod,  amidft  the  fhouts  and  derifion  of  the  whole 
affembly  ;  and  it  is  remarkable,  that  the  reft  of  the  wo¬ 
men  are  the  loudeft  in  their  exclamations  on  this  occauon 
ajninft  their  unhappy  filter.  Daylight  puts  an  end  to  this 
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fry  indecent  and  unmanly  revel.  It  is  truly  aftonifhing  that 
1!  the  women  fliould  be  deluded  by  fo  clumfy  an  iin- 

rr^'  pofture,  and  that  the  men  fhould  fo  faithfully  keep 
their  own  fecret.  That  the  women  are  deluded  feems 
evident ;  for  Mr  Park  afftire3  us,  that  the  drefs  of  Mum- 
bo  is  fuffered  to  hang  on  a  tree  at  the  entrance  of  each 
town;  which  could  hardly  be  the  cafe,  if  the  women  v/cre 
not  periuaded  that  it  is  the  drefs  of  fome  fupernatural 
being. 

MUNSHY,  a  Peril  an  fecretary  or  writer. 

MUNSUB,  in  the  language  of  Bengal,  a  dignity  or 
command  conferred  by  the  emperor. 

MUNSUBDAR,  a  dignitary  or  commander. 

MURRAY  (William),  afterwards  Earl  of  Mans¬ 
field  and  Lord  Chief  Juftice  of  England,  was  the  fourth 
fon  of  David  Vifcount  Stormont.  He  was  born  on 
the  2d  day  of  March  T705  at  Perth,  in  the  kingdom 
of  Scotland,  of  which  kingdom  his  father  was  a  peer. 
His  refidence  in  Scotland,  however,  was  of  fhort  dura¬ 
tion  ;  for  he  was  carried  up  to  London  at  the  early  age 
of  three  years.  Lienee  his  total  exemption  from  the 
peculiarities  of  the  dialed  of  his  native  country. 

At  the  age  of  fourteen  he  was  admitted  as  a  king’s 
fcholar  of  Weftminiler  fchool ;  and  during  his  refidence 
in  that  feminary,  fays  his  contemporary  Bifhop  New¬ 
ton,  he  gave  early  proofs  of  his  uncommon  abilities, 
not  fo  much  in  his  poetry,  as  in  his  other  exercifes  ;  and 
particularly  in  his  declamations,  which  were  fure  tokens 
and  prognoflics  of  that  eloquence  which  giew  up  to 
fuch  maturity  and  perfedion  at  the  bar,  and  in  both 
houfes  of  pailiament.  At  the  eledion  in  May  1723, 
he  flood  flrft  on  the  lift  of  thofe  gentlemen  who  were 
fent  to  Oxford,  and  was  entered  of  Chrifl  Church,  June 
the  t8th,  in  that  year.  I11  the  year  1727  he  had  taken 
the  degree  of  B.  A.  and  on  the  death  of  King  George 
the  Fit  ft,  was  amongfl  thofe  of  the  univerfity  who  com- 
pofed  verfes  on  that  event. 

In  April  1724  he  was  admitted  a  fludent  of  Lin¬ 
coln  s  Inn,  though  he  lliil  continued  to  refide  much  in 
the  univerfity;  where,  on  the  26th  of  June  1 730,  he  took 
the  degree  of  M.  A.  and  foon  afterwards  left  Oxford, 
determined  to  make  the  tour  of  Europe  before  he  fliould 
devote  himfelf  ierioufly  to  buiinef3.  About  this  period 
he  wrote  two  letters  to  a  young  nobleman  on  the  ftudy 
of  ancient  and  modern  hiftory,  which  are  publiflied  by 
his  biographer  Mr  Holliday,  and  fliew  how  amply  his 
own  mind  was  then  ftored  with  general  literature. 

On  his  return  to  England  he  commenced  his  legal 
ftudies ;  but  proceeded  not  in  the  way  then  ufually 
adopted,  of  labouring  in  the  chambers  of  a  fpecial 
pleader,  or  copying  (to  ufe  the  words  of  Elackltone) 
the  trafh  of  an  attorney’s  office.  Being  bleffed  with 
the  powers  of  oratory  in  their  hfgheft  perfection,  and 
having  foon  an  opportunity  of  difplaying  them,  lie  very 
early  acquired  the  notice  of  the  chancellor  and  the 
judges,  as  w’ell  as  the  confidence  of  the  inferior  prac- 
tifers.  How  much  he  was  regarded  in  the  houfe  of 
lords,  Pope’s  well-knowm  couplet  will  prove : 

Grac’d  as  thou  art  with  all  the  power  of  words, 

80  known,  fo  honour’d  at  the  houfe  of  lords. 
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The  graces  of  his  elocution,  however,  produced  their  Mi 
ufual  effeCt  with  a  certain  clnfs  of  people,  who  would 
not  believe  that  fuch  bright  talents  could  affociate  with 
the  more  folid  attainments  of  the  law,  or  that  a  man  of 
genius  and  vivacity  could  be  a  profound  lawyer.  As 
Pope  obferved  at  that  time, 

L  he  Temple  late  twm  brother  ferjeants  faw, 

Who  deem’d  each  other  oracles  of  law  ; 

With  equal  talents  thefe  congenial  fouls, 

One  lull’d  the  exchequer,  and  one  flunn’d  the  rolls  , 

Each  had  a  gravity  would  make  you  fplit, 

And  [hook  his  head  at  Murray  as  a  wit. 

It  is  remarkable  that  this  ridiculous  prejudice  ac- 
companied  Lord  Mansfield  to  the  end  of  his  judicial 
life,  in  fpite  of  daily  proofs  exhibited  in  the  court  of 
King’s  Bench  and  in  the  Houfe  of  Lords,  of  very  pro¬ 
found  knowledge  of  the  ab  ft  rule  ft  points  ofjurifpru- 
dence.  Lord  Cheiierfield  has  given  his  fan&ion  to  thi*3 
unfounded  opinion.  In  a  letter  to  his  fon,  dated  Feb. 

12.  1734,  he  fays,  “  The  piefent  Solicitor  General 
Murray  has  lefs  law  than  many  law’yer3,  but  he  ha* 
more  pia&iee  than  any,  merely  upon  account  of  his  elo¬ 
quence,  of  which  he  has  a  never-failing  dream.” 

In  the  outfet  of  Lord  Mansfield’s  life,  it  will  be  the 
lefs  furpriling,  that  a  notion  fhould  have  been  entertain¬ 
ed  of  his  addiding  himfelf  to  the  purfuits  of  Belles 
Lettres  too  much,  when  the  regard  fhewn  to  him  by 
Mr  Pope,  who  defpotically  ruled  the  regions  of  liter¬ 
ature  at  that  period,  is  confidered.  That  great  Poet 
feemed  to  entertain  a  particular  affedion  for  our  young 
lawyer,  and  was  eager  to  fliew  him  marks  of  his  regard. 

He  addreffed  to  him  his  imitation  of  the  6th  Epiftle  of 
the  I  irft  Book  of  Horace  ;  and  even  condefeended  to 
become  his  mafter  in  the  ait  of  elocution.  “  Mr  Mur- 
ray  (fays  his  biographer)  wag  one  day  furprited  by  a 
gentleman  of  Lincoln’s  Inn,  who  could  take  the  liberty 
of  entering  his  rooms  without  the  ceremonious  intro- 
dudion  of  a  fervant,  in  the  Angular  ad  of  pradifing 
the  graces  of  a  fpeaker  at  a  glafs,  while  Pope  fat  by  in 
the  character  of  a  friendly  preceptor.  Mr  Murray,  on 
this  occafion,  paid  that  poet  the  liaudfome  compliment 
of,  Tu  es  mi  hi  Macenas  (a).” 

Whatever  propenfities  this  fprightly  lawyer  might 
have  towards  polite  literature,  he  did  not  permit  them 
to  divert  his  attention  from  his  profeffion.  Pie  foon 
dtftinguifhed  himfelf  in  an  extraordinary  manner,  as 
may  be  feen  by  thofe  who  are  conveifant  with,  or  chufe 
to  refer  to  the  Books  of  Reports.  In  the  year  17^6, 
the  murder  of  Captain  Portcous  by  a  mob  in  Edin¬ 
burgh,  after  he  had  bden  reprieved,  ocoafioned  a  cen- 
fure  to  fall  on  that  city,  and  a  bill  ot  pains  and  pe¬ 
nalties  was  brought  into  Parliament  againft  the  Lord 
Provoft  and  the  corporation;  which,  after  various  modifi¬ 
cations,  and  a  firm  and  unabated  oppofition  in  every  fla^e 
of  its  progrefs,  paffed  into  a  law.  In  both  Houfts  Mr 
Murray  was  employed  as  an  advocate,  and  fo  much  to 
the  fatisfa&ion  of  his  clients,  that  afterwards,  in  Sep¬ 
tember  1743,  he  was  prefented  with  the  freedom  of 
Edinburgh  in  a  gold  box,  pioftffedly,  as  it  was  decla- 
N  n  2  red, 


U)  It  is  thus  that  eminence  is  attained  even  by  genius,  and  Mr  Murray  was  properly  employed  ;  chough  wc 
co  not  clearly  perceive  the  uie  of  the  glafs,  when  bis  mailer  was  watching  all  his  geftures. 
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Murray,  fed,  for  his  fignal  fervices  by  his  fpeechea  to  both  Houfes 
of  Parliament  in  the  conduct  of  that  buiinefs. 

On  the  24th  of  November  1738,  he  had  married  Lady 
Elizabeth  Finch,  daughter  of  the  Earl  of  Winchelfea, 
and  in  the  month  of  November  1742,  wa3  appointed 
Solicitor  General  in  the  place  of  Sir  John  Strange, 
who  refigned  (  b).  He  Hkcwife  was  cliofen  to  repre- 
fent  the  town  of  Boroughbridge  in  Parliament,  for 
which  place  he  was  alfo  returned  in  1747  and  175'4- 

In  the  month  of  March  1746-7  he  was  appointed 
one  of  the  managers  for  the  impeachment  of  Lord 
Lovat  by  the  Houfe  of  Commons,  and  it  fell  to  his  lot 
to  obferve  on  the  evidence  previous  to  the  Lords  giving 
their  judgment.  This  talk  he  executed  with  fo  much 
candour,  moderation,  and  gentleman-like  propriety,  that 
Lord  Talbot,  at  the  conclufion  of  his  fpecch,  paid  him 
the  following  compliment :  “  The  abilities  of  the  learn¬ 
ed  manager  who  juil  now  fpoke,  never  appeared  with 
greater  fplendour  than  at  this  very  hour,  when  his  can- 
dour  and  humanity  has  been  joined  to  thofe  great  abi¬ 
lities  which  have  already  made  him  fo  confpicuous,  that 
I  hope  one  day  to  fee  him  add  luftre  to  the  dignity  of 
the  firft  civil  employment  in  this  nation.”  Lord  Lovat 
himfelf  alfo  bore  teftimony  to  the  abilities  of  his  adver- 
fary :  “  I  thought  myfelf  (fays  his  lordfhip)  very  much 
loaded  by  one  Murray  (c),  who  your  Lordfhips  know 
was  the  bittereft  evidence  there,  was  againft  me.  I  have 
WncJt  fuffered  by  another  Mr  Murray,  who,  I  muft  fay 
with  pleafure,  13  an  honour  to  his  country,  and  whofe 
eloquence  and  learning  is  much  beyond  what  is  to  be 
expreft  by  an  ignorant  man  like  me.  I  heard  him 
with  pleafure,  though  it  was  again  ft  me.  I  have  the 
fconpur  to  be  his  relation,  though  perhaps  he  neither 
knows  it  nor  values  it.  I  wifh  that  his  being  born  in 
the  North  may  not  hinder  him  from  the  preferment  that 
his  merit  and  learning  deferve.” 

During  the  time  that  Mr  Murray  continued  in  office, 
he  fupported,  with  great  ability,  the  adminiftration 
with  which  he  was  conne&ed  ;  and,  of  courfe,  rendered 
himfelf  obnoxious  to  thofe  who  were  in  oppofition. 
Nothing,  however,  could  be  urged  either  againft  his 
public  condua  or  his  private  life ;  but  he  was  involved 
in  fome  trouble  by  an  ill-devifed  tale,  concurring  with 
the  known  principles  of  the  family  of  Stormont,  to 
make  him  fufpeaed  of  Jacobitifm.  Of  this  affair,  a  full 
and  particular  account  is  given  by  the  late  Lord  Mel- 
combe  in  the  following  words : 

“  Meffrs  Murray,  Fawcett,  and  Stone,  were  much 
acquainted,  if  not  fchool-fcllows,  in  earlier  life.  Their 
fortune  led  them  different  ways  ;  Fawcett’s  was  to  be  a 
country  lawyer  and  recorder  of  Newcaftle.  Johnfon, 
now  Bifhop  of  Gloucelter,  was  one  of  their  affociates. 
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On  the  day  the  King’s  birth- day  was  kept,  they  dined  Mv.rn 
at  the  Dean  of  Durham’s  at  Durham;  this  Fawcett,  ' 
Lord  Raven fworth,  Major  Davifon,  and  one  or  two 
more,  who  retired  after  dinner  into  another  room.  The 
converfation  turning  upon  the  late  Bifhop  of  Glou. 
celter’s  preferments,  ic  was-  afked  who  was  to  have  his 
prebend  of  Durham  ?  The  Dean  faid,  that  the  laft  news 
from  London  was,  that  Dr  Johnfon  was  to  have  it : 
Fawcett  faid,  he  was  glad  that  Johnfon  got  off  To  well, 
for  he  remembered  him  a  Jacobite  feveral  years  ago, 
and  that  he  ufed  to  be  with  a  relation  of  his  who  was 
very  difaffetted,  one  Vermon,  a  mercer,  where  the  Pre¬ 
tender’s  health  was  frequently  drunk.  This  paffing 
among  a  few  familiar  acquaintance,  was  thought*  110 
more  of  at  the  time  :  it  fpread,  however,  fo  much  in  the 
North  (how  I  never  heard  accounted  for),  and  reached 
town  in  fuch  a  manner,  that  Mr  Pelham  thought  it  ne- 
ccffary  to  defire  Mr  Vane,  who  was  a  friend  to  Faw¬ 
cett,  and  who  employed  him  in  his  bufmefs,  to  write  to 
Fawcett,  to  know  if  he  had  faid  this  of  Johnfon,  and  if 
he  had,  if  it  was  true. 

“  This  letter  was  written  on  the  9th  of  January  ;  it 
came  to  Newcaftle  the  Friday  following.  Fawcett 
was  much  furprifed  ;  but  the  poft  going  out  in  a  few 
hours  after  its  arrival,  he  immediately  acknowledged 
the  letter  by  a  long,  but  uot  very  explicit,  anfwer. 

This  Friday  happened  to  be  the  club  day  of  the  neigh¬ 
bouring  gentlemen  at  Newcaftle.  As  foon  as  Lord 
Ravenfworth,  who  was  a  patron  and  employer  of  Faw¬ 
cett,  came  into  the  town,  Fawcett  acquainted  him  with 
the  extraordinary  letter  he  had  received  ;  he  told  him 
that  he  had  already  anfwered  it  ;  and  being  afked  to 
ffiew  the  copy,  faid  he  kept  none  ;  but  defired  Lord 
Ravenfworth  to  recoiled,  if  he  held  fuch  a  converfation 
at  the  Deanry  of  Durham  the  day  appointed  for  the 
biith-day.  Ravenfworth  recolleded  nothing  at  all  of 
it :  they  went  to  the  club  together,  and  Ravenfworth 
went  the  next  morning  to  fee  his  mother  in  the  neigh¬ 
bourhood,  with  whom  he  ftaid  till  Monday ;  but  this 
thing  of  fuch  confequence  lying  upon  his  thoughts,  he 
returned  by  Newcaftle.  He  and  Fawcett  had  another 
converfation  and  in  endeavouring  to  refrefh  each  other’s 
memory  about  this  dreadful  delinquency  of  Johnfon, 
Fawcett  faid  he  could  not  recoiled  pofitively  at  fuch  a 
diftance  of  time,  whether  Johnfon  drank  thefe  healths, 
or  had  been  prefent  at  the  drinking  of  them,  but  that 
Murray  and  Stone  had  done  both  feveral  times.  Ra¬ 
venfworth  was  exceffively  alarmed-  at  this  with  relation 
to  Stone,  on  account  of  his  office  about  the  prince; 
and  thus  the  affair  of  Johnfon  was  quite  forgotten,  and 
the  epifode  became  the  principal  part  There  were 
many  more  conferences  between  Ravenfworth  and  Faw¬ 
cett 


[  ] 


fiO  On  this  occafion  a  doggrel  poem  was  publifhed  by  one  Morgan,  a  perfon  then  at  the  bar,  entitled,  “  The 
Caufidicade,”  in  which  all  the  principal  lawyers  were  fuppofed  to  urge  their  refpedive  claims  to  the  poll.  A; 

the  conclufion  it  is  faid,  , ,  . ,  . 

Then  Murray,  prepar’d  with  a  fine  panegyric 

In  praife  of  himfelf,  would  have  fpoke  it  like  Garrick  ; 

But  the  Prefident  flopping  him  faid,  “  As  in  truth 
“  Your  worth  and  your  praife  is  in  every  one’s  mouth, 

“  ’Tis  needlefs  to  urge  what’s  notorioufly  known, 

«  The  office,  by  merit,  is  your’s  all  muft  own  ; 

“  The  voice  of  the  public  approves  of  the  thing, 

“  Concurring  with  that  of  the  Court  and  the  King.” 

(c)  One  of  the  evidences  againft  him. 


*  Mi  iy. 
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cett  upon  this  fubjeft,  in  which  the  latter  always  per¬ 
iled  that  Stone  and  Murray  were  piefent  at  the  drink¬ 
ing,  and  did  drink  thofe  healths.  It  may  be  obferved 
here,  that  when  he  was  examined  upon  oath,  he  fwore 
to  the  year  1731  or  1732,  at  lateft.  Fawcett  comes 
up  as  nfual  about  his  law  bufmefs,  and  is  examined  by 
MefTrs  Pelham  and  Vane,  who  never  had  heard  of  Mur¬ 
ray  or  Stone  being  named  r  he  is  afked,  and  an  fivers 
only  with  relation  to  Johnfon,  never  mentioning  either 
of  the  others  ;  but  the  love  of  his  country,  his  king, 
and  pofterity,  burned  fo  ftrongly  in  Ravenfworth’s 
bofom,  that  he  could  have  no  reft  till  he  had  difeovered 
this  enormity.  Accordingly,  when  he  came  to  town, 
he  acquainted  the  miniftry  and  almoft  all  his  great 
friends  with  it,  and  infilled  upon  the  removal  of  Stone. 

The  miniftry  would  have  flighted  it  as  it  deferved  ;  but 
as  he  perfifted,  and  had  told  fo  many  of  it,  they  could 
not  help  laying  it  before  the  king,  who,  though  he 
himftlf  flighted  it,  was  advifed  to  examine  it  ;  which 
examination  produced  this  moft  injudicious  proceeding 
if /-in  parliament 

'This  is  Lord  Melcombe’s  account ;  and  the  fame 
l0‘  author  informs  11s,  that  Mr  Murray,  when  he  heard  of 
the  committee  being  appointed  to  examine  this  idle  af 
fair,  feat  a  mefiage  to  the  king,  humbly  to  acquaint 
him,  that  if  he  fhould  be  called  before  fuch  a  tribunal 
on  fo  fcandalous  and  injurious  an  account,  he  would  re- 
fign  his  office,  and  would  refufe  to  anfwer.  It  came, 
however,  before  the  Houfe  of  Lords,  2 2d  January  1  7  53, 
on  the  motion  of  the  Duke  of  Bedford. 

The  debate  was  long  and  heavy,  fays  Lord  Mel- 
combe;  the  Duke  of  Bedford’s  performance  modeiate 
enough ;  he  divided  the  Houfe,  but  it  was  not  told,  for 
there  went  below  the  bar  with  him  the  Earl  Harcourt, 

Lord  Townfhend,  the  Bifhop  of  Worcefter,  and  Lord 
Talbot  only.  The  Bifhop  of  Norwich  and  Lord  Har¬ 
court  both  fpoke,  not  to  much  purpofe  ;  but  neither  of 
them  in  the  leaft  fupported  the  Duke’s  queftion. 

Upon  the  whole,  Lord  Melcombe  concludes,  “It 
was  the  vvorft  judged,  the  worft  executed,  and  the  word 
fupported  point  that  I  ever  faw  of  fo  much  expecta¬ 
tion.” 

The  King,  his  late  Majefty,  viewed  it  in  its  true 
light ;  and  is  reported  to  have  faid,  “  Whatever  they 
were  when  Weft  min  fter  boys,  they  are  now  my  very 
good  friends.”  He  was  likewife,  as  we  have  been  in¬ 
formed  by  a  gentleman  conneCled  with  the  family  of 
Stormont,  fo  delighted  with  Mr  Murray’s  fpeech  in  his 
own  vindication,  that  he  defired  to  have  a  copy  of  it, 
as  a  model  of  dignified  and  candid  eloquence.  Faw¬ 
cett,  the  original  author  of  the  ftory,  feems  indeed  to 
have  been  a  very  fneaking  knave,  totally  unworthy  of 
credit.  Bifhop  Johnfon,  who  was  overlooked  in  the 
turmoil,  excited  by  the  fuppofed  guilt  of  Murray  and 
Stone  (fee  Stone,  in  this  SuppL ),  went  to  Fawcett’s 
chambers  in  the  Temple,  and  defired  an  interview.  Be¬ 
ing  told  by  the  fervant  that  his  mailer  was  not  at  home, 
he  renewed  his  vifit  very  early  next  morning,  and  de¬ 
clared  his  refolution  to  wait  till  Mr  Fawcett  fhould 
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rife,  the  laundrefs  having  inadvertently  confefTed  that 
he  was  Hill  in  bed.  Fawcett,  upon  this,  left  his  thorny 
pillow  with  relu&ance ;  for  fomething  (harper  than 
thorns  (fays  Mr  Holliday)  awaited  him,  which  he  could 
toot  now  poffibly  avoid.  The  refult  of  the  interview 
produced  expreffions  of  deep  contrition,  together  with 


a  letter,  addrdTed  to  the  Lord  Bifhop  of  Glouceftcr,  Mu  ny. 

acknowledging,  in  the  moft  explicit  terms,  that  his - 

Lordfbip  was  innocent  of  the  charge  which  he  had  been 
the  inftrument  of  bringing  againll  him. 

On  the  advancement  of  Sir  Dudley  Rider  to  the 
chief  juftfcefhip  of  the  King’s  Bench  in  17,-4,  Mr 
Murray  fuccecded  him  as  attorney  general ;  and  011  his 
death,  November  1756,  again  became  his  fuccefibr  as 
chief  juftice,  when  he  was  created  B  iron  of  Mansfield, 
in  the  county  of  Nottingham,  with  remainder  to  the 
heirs  male  ot  his  body  lawfully  begotten. 

_As  foon  as  Lord  Mansfield  was  eftabliihed  in  the 
King’s  Bench,  he  began  to  make  improvements  in  the 
practice  of  that  court.  On  the  12th  of  November,- 
four  days  after  he  had  taken  his  feat,  he  made  a  very 
necefTary  regulation,  obferving,  “  Where  we  have  no 
doubt,  we  ought  not  to  put  the  parties  to  the  delay 
and  txpence  of  a  farther  argument;  nor  leave  other  per- 
Tons,  who  may  be  interefted  in  the  determination  of  a 
point  fo  general,  unneceffarily  under  the  anxiety  of  fuf- 
pence.” 

The  anxiety  of  fufpence,  from  this  period,  was  ro 
longer  to  be  complained  of  in  the  court  of  King’s 
Bench.  The  regularity,  punctuality ,  and  difpatch  of 
the  new  chief  juitice,  afforded  fuch  general  fatisfadtion, 
that  they,  in  procefs  of  time,  drew  into  that  court  moft 
of  the  caufcs  which  could  be  brought  there  for  deter¬ 
mination. 

Sir  James  Burrow's  fays,  “I  am  informed,  that  at 
the  fittings  for  London  and  Middle fex  only,  there  are 
not  fo  few  as  8cocaufes  fet  down  in  a  year,  and  all  dif- 
pofed  of.  And  though  many  of  them,  efpecially  in 
London,  are  of  conlidcrable  value,  there  are  not  more, 
upon  an  average,  than  between  20  and  30  ever  heard  of 
afterwards  in  the  fhape  of  fpecial  verdidL,  fpecial  cafe*, 
motions  for  new  trials,  or  in  arreft  of  judgment.  Of  a 
bill  of  exceptions  there  has  been  no  inllance  (I  do  not 
include  judgments  upon  criminal  profecutions ;  they  are 
necefTary  confluences  of  the  convictions).  My  report*, 
give  but  a  very  faint  idea  of  the  extent  of  the  whole  bulb 
nefs  which  comes  before  the  court :  I  only  report  wha: 

I  think  may  be  of  ufe  as  a  determination  or  illuftration 
of  fome  matter  of  law,  I  take  no  notice  of  the  nume¬ 
rous  queftions  of  fadt  which  are  heard  upon  affidavits 
(the  moft  tedious  and  irkfome  part  of  the  whole  bufi- 
nefs).  I  take  no  notice  of  a  variety  of  conteftationa, 
which,  after  having  been  fully  difeufitd,  are  decided 
without  difficulty  or  doubt.  I  take  no  notice  of  manv 
cafes  which  turn  upon  a  conftrudlion  fo  peculiar  and 
particular,  as  not  to  be  likely  to  form  a  precedent  for 
any  other  cafe.  And  yet,  notwithftanding  this  immen- 
fity  of  bufmefs,  it  is  notorious,  that,  in  confequence  of 
method,  and  a  few  rules  which  have  been  laid  down  to 
prevent  delay  (even  where  the  parties  themfelves  would 
willingly  confent  to  it),  nothing  now  hangs  in  court. 

Upon  the  laft  day  of  the  very  laft  term,  if  we  exclude 
fuch  motions  of  the  term  as  by  defire  of  the  parties  went 
over  of  courfe  as  peremptorics,  there  was  not  a  fingle 
matter  of  any  kind  that  remained  undetermined,  except¬ 


ing  one  cafe  relating  to  the  proprietary  Lordfbip  of  Ma¬ 
ryland,  which  was  profeftcdly  poftponed  on  account  of 
the  prefent  fituation  of  America.  One  might  fpeak  to 
the  fame  effcdl  concerning  the  laft  day  of  any  former 
term  for  fome  years  backward.” 

The  fame  author  alfo  informs  ue,  that,  excepting  two 

cafes-, 


.-Mu  ray. 
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cafes,  there  had  not  been,  from  the  6th  of  November 
1756  to  the  time  of  his  then  preterit  publication,  26th 
May  1776,  a  final  difference  of  opinion  in  the  court  in 
any  cafe,  or  upon  any  point  whatfoever.  “  It  is  re¬ 
markable,  too  (he  adds),  that,  excepting  theft  two 
cafes,  no  judgment  given  during  the  fame  period  has 
been  reverfed,  either  in  the  exchequer  chamber  or  in 
parliament  :  and  even  tlic-fe  reverfals  were  with  great 
diverfity  of  opinion  among  the  judges  *  Of  the  two 
cafes  heie  mentioned,  one  was  the  famous  queftion^con- 
cerning  literary  property,  which  the  majority  of  the 
judges  of  the  court  of  King’s  Bench  held  to  be  perma¬ 
nent  ;  and  in  fupport  of  which  opinion,  fuch  arguments 
were  urged  by  the  chief  juftice,  as  have  not  yet  perhaps 
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- <4  tyfa Sl  CUplatfn/us 

**  Ser*uare>  prorfus  non  potejl^  hanc  Famillam  (d) 

A  change  of  adminiftration  again  took  place  in  1765, 
which  introduced  the  Marquis  6f  Rockingham  and  his 
friends  to  govern  the  country  ;  and  the  meafures  then 
adopted  not  agreeing  with  Lord  Mansf  eld's  lentimenU, 
he,  for  the  firfl  time,  ‘became  an  opponent  of  govern¬ 
ment.  On  the  bill  for  repealing  the  ftamp  ad,  he  (poke, 
and  divided  againft  it  ;  and  is  fnppofed  to  have  had 
fo me  {hare  in  t^ie  compofition  of  the  protefts  on  that 
occafion,  though  he  did  not  fign  them.  In  the  fame 
year,  he  is  lard  to  have  animadverted,  with  no  fmall  de¬ 
gree  of  feverity,  oil  the  incautious  expreflions  of  Lord 


been  completely  anfwered. 

The  ill  fuccefsof  the  war,  which  had  lately  been  begun, 
occafioned  a  change  in  the  adminiftration  ;  and  the  con¬ 
flicts  of  contending  parties  rendered  it  impracticable  for 
the  crown,  at  that  junCture,  to  fettle  a  new  ininiftry.  In 
order,  therefore,  to  give  paufe  to  the  violence  of  both 
Tides,  Lord  Mansfield  was  induced  to  accept  the  poft  of 
chancellor  of  the  exchequer  on  the  9th  of  April  1757; 
which  lie  held  until  the  2d  of  July  in  the  fame  year. 
During  this  interval,  he  employed  himfelf,  with  great 
fuccefs,  to  bring  about  a  coalition  j  which  being  effect- 
ed,  produced  a  feries  of  events,  which  raifed  the  glory 
of  Great  Britain  to  the  highefl  point  at  which  it  lias 
ever  been  feen.  In  the  fame  year  he  was  offered,  but 
refufed,  the  bffice  of  Lot d  High  Chancellor  ;  and  in 
November  1758,  he  was  ele&ed  a  governor  of  the  char¬ 
ier  houfe,  in  the  room  of  the  Duke  of  Marlborough, 
then  lately  deceafed. 

For  feveral  years  after  this  period,  the  tenor  of  Lord 
-  Mansfield's  life  was  marked  only  with  a  moll  feduiou3 
di  (charge  of  the  duties  of  Ins  office.  In  1760  Geo.  II. 
died,  and  the  new  reign  commenced  with  alterations 
in  the  adminiftration  ;  which  gave  rife  to  a  virulent  Ipi- 
rit  of  oppofition,  conduaed  with  a  degree  of  violence 
and  afperity  never  known  at  any  former  time.  Asa 
friend  to  the  then  adminiftration,  Lord  Mansfield  was 
marked  out  for  a  more  than  ordinary  (hare  of  malicious 
i uve Clive.  It  is  in  allufion  to  this,  that  Warburton,  af¬ 
ter  tracing  the  rife  and  progress  of  the  irreligion  and  li- 
centioufnefs  which  then  prevailed,  and  obferving  that, 
amid  fuch  general  corruption,  the  pure  adminiftration 
of  public  juftice  ftill  afforded  a  cheerful  confolation  to 
thinking  men,  proceeds  thus : 

“  But  the  evil  genius  of  England  would  not  fuffer  U3 
to  enjoy  it  long  ;  for,  as  if  envious  of  this  laft  fupport 
of  government,  he  hath  now  mitigated  his  blackeft 
agents  to  every  extent  of  their  malignity  ;  who,  after 
the  moft  villainous  infults  on  all  other  orders  and  ranks 
in  fociety,  have  at  length  proceeded  to  calumniate  even 
the  king's  fupremc  court  of  juftice,  under  its  ableft  and 
moft  unblemilhed  adminiftration.  After  this,  who  will 
not  be  tempted  to  defpair  of  his  country,  and  fay  with 
the  good  old  man  in  the  fcenc, 


Camden,  on  the  affair  of  prohibiting  the  exportation  of 
corn,  that  it  was  but  a  40  days  tyranny  at  the  outfide 

(E)‘ 

In  1767,  the  Diffenters  caufe  was  determined,  in 
which  Lord  Mansfield  delivered  a  fpeech,  which  has 
fince  been  printed,  and  fhews  his  Lordfhip  to  have  been 
a  fteady  friend  to  religious  toleration,  as  well  as  to  the 
rights  of  the  eftablifhed  church.  The  confcientious  Dif¬ 
fenters  themfelves  lavifhed  upon  that  fpeech  the  highefl 
praife  ;  whilft  others  of  them,  in  the  fuccetding  year, 
deluged  the  public  print3  with  torrents  of  abufe  on  the 
Chief  Juftice.  In  that  year  was  the  general  ele&ion. 
Mr  Wilkes  returned  from  abroad,  became  a  candidate 
for  the  city  of  London,  and  afterwards  was  chofen  re- 
prefentative  for  the  county  of  Middlefex.  Having  been 
outlawed  fome  years  before,  he  now  applied  for  a  re- 
verfal  of  that  proceeding.  On  the  8th  of  June,  the 
confideration  of  it  came  before  the  court  of  King's 
Bench  ;  when  the  judges  delivered  their  opinions  very 
fully,  and  were  unanimous  that  the  outlawry  was  ille¬ 
gal,  aod  muft  be  reverfed.  On  this  occafion  Lord  Mans¬ 
field  took  the  opportunity  of  entering  into  a  full  ftate- 
ir.ent  of  the  cafe,  and  a  j  unification  of  his  own  condinft. 
The  reader  will  find  the  cafe  reported  by  Sir  James 
Burrow  ;  from  whom  we  fhall  ex  trad  the  following, 
which  appears  to  have  been  the  moft  important  part  of 
his  Lord  (hip's  fpeech  : 

It  is  fit  to  take  fome  notice  of  the  various  terrors 
hung  out  ;  the  numerous  crowds  which  have  attended, 
and  now  attend,  in  and  about  the  hall,  out  of  all  reach 
of  hearing  what  paffes  in  court ;  and  the  tumults  which 
in  other  places  have  fhamefnlly  infulted  all  order  and  go¬ 
vernment.  Audacious  addreffes  in  print  didate  to  us, 
from  thofe  they  call  the  people,  the  judgment  to  be  gi¬ 
ven  now,  and  afterwards  upon  the  conviction.  Reafons 
cf  policy  are  urged,  from  danger  to  the  kingdom,  by 
commotions  and  general  confufon. 

“  Give  me  leave  to  take  the  opportunity  of  this  great 
aird  refpedahle  audience,  to  let  the  whole  world  know 
all  fuch  attempts  are  vain.  Unleis  v/e  have  been  able 
to  find  an  error  which  will  bear  us  out  to  reveife  the 
outlawry,  it  muft  be  affirmed.  The  conftitution  does 
not  allow  reafons  of  ilate  to  influence  our  judgment  : 

God 


(n)  See  the  dedication  of  the  5th  edition  of  the  Divine  Legation  of  Mofes,  which  deferves  to  be  read  at  pre¬ 
sent  with  peculiar  attention,  as  the  work  of  a  man  of  gigantic  t^lerts,  deeply  read  in  law  as  well  as  in  theology* 
(f)  The  fpeeches  in  the  debate  were  never  printed  ;  but  tlu  fubllancc  of  them  all  was  confelidated  in  a  pam¬ 
phlet  publifhed  at  the  time,  intitlcd,  “  A  Speech  againft  the  fufpending  and  difpcnfing  prerogative,”  8vo.  Since 
Teprinted  in  Debrett's  Debates,  Vol.  IV.  p.  3^4. 
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Air-  God  forbid  it  fhould  i  We  malt  not  regard  political  to  their  intent :  Leaning  again  ft  their  impreflion  might  Murray 

u—  —  confequences,  how  formidable  foever  they  may  be;  we  give  a  bias  the  other  way.  Bat  I  hope,  and  I  know, 

are  bound  to  fay,  Fiat  JuJlitia ,  runt  Cesium.  The  con-  that  I  have  fortitude  enough  to  refill  even  that  weak- 

ftitution  trufts  the  king  with  reafons  of  Hate  arid  poll-  nefs.  No  libels,  no  threats,  nothing  that  has  happen- 
cy :  He  may  pardon  offences;  it  is  his  to  judge  whe-  ed,  nothing  that  can  happen,  will  weigh  a  .feather  a- 
ther  the  law  or  the  criminal  fhould  yield.  We  have  no  gainfl  allowing  the  defendant,  upon  this  and  every  other 
de£lion.  None  of-iis  encouraged  or  approved  the  com-  queftion,  not  only  tjie  whole  advantage  he  is  intitled  to 
million  of  either  of  the  crimes  of  which  the  defender  is  from  fubftantial  law  and  juftice,  but  every  benefit  from 
convi&ed  :  none  of  us  had  any  hand  in  his  being  profe-  the  moil  critical  nicety  of  form,  which  any  other  defen- 
cuted.  As  to  myfeif,  I  took  no  part  (in  another  place)  der  could  claim  under  the  I  ke  objection.  The  only  ef- 
in  the  addreffe8  for  that  profccution.  We  did  not  ad-  fe£t  I  feel  is  an  anxiety  to  be  able  to  explain  the  grounds 
vife  or  affiil  the  defender  to  fly  from  juftice  ;  it  was  his  upon  which  we  proceed  ;  fo  as  to  fatisfy  all  mankind, 
own  a£l,  and  he  mufl  take  the  confequences.  None  of  that  a  flaw  of  form  given  way  to  in  this  cafe,  could  not 

us  have  been  confulted,  or  had  any  thing  to  do  with  the  have  been  got  over  in  any  other.*5 

prefect  profccution.  It  is  not  in  our  power  to  flop  it  ;  In  January  1770,  Lord  Mansfield  again  was  offered 
it  was  not  in  our  power  to  bring  it  on.  We  cannot  the  Great  Seal,  which  was  given  to  Mr  Charles  York  ; 
pardon.  We  aie  to  fay  what  we  take  the  law  to  be.  and  in  Hilary  Term  1771,  he  a  third  time  declined  the 
If  we  do  not  fpeak  our  real  opinions,  we  prevaricate  fame  offer,  and  the  Seal  was  entrufled  to  Lord  Bathurfl. 
with  God  and  our  own  confciences.  The  year  1770  was  alfo  memorable  for  various  at- 

“  I  pafs  over  many  anonymous  letters  I  have  recei-  tacks  made  on  his  Lordfhip’s  judicial  chara&er,  in  both 
ved  ;  thofe  in  print  are  public  ;  and  fome  of  them  have  the  Houfes  of  Lords  and  Commons.  In  one  of  thefe, 
been  brought  judicially  before  the  court.  Whoever  the  the  propriety  of  a  dire&ion  given  to  the  jury  in  the  cafe 
writers  are,  they  take  the  wrong  way.  I  will  do  my  of  the  king  and  Woodfal  was  called  in  queftion;  which 
duty  unawed.  What  am  I  to  fear  ?  That  mendax  in -  occalioned  his  Lordfhip  to  produce  to  the  Houfe  a  co- 
famia  from  the  prtfs,  which  daily  coins  falfe  fadls  and  py  of  the  unanimous  opinion  of  the  court  of  King’s 
falfe  motives  ?  The  lies  of  calumny  carry  no  terror  to  Bench  in  that  caufe  ;  which,  after  being  much  canvaf- 
me.  I  truft,  that  my  temper  of  mind,  and  the  colour  fed  and  oppofed,  was  fuffered  to  (land  its  ground  wiih- 
and  conduct  of  my  life,  have  given  me  a  fuit  of  armour  out  being  over-ruled. 

a  gain  ft  thefe  arrows.  If,  during  thi3  king’s  reign,  I  Oil  the  19th  of  O&ober  177  6,  his  Lordfhip  was  ad- 
have  ever  fupported  his  government,  and  a  {Tided  his  vanced  to  the  dignity  of  an  Earl  of  Great  Britain,  by 
meafures,  I  have  done  it  without  any  other  reward  than  the  tide  of  the  Eail  of  Mansfield,  and  to  his  male  iffu^  ; 
the  confcioufnefs  of  doing  what  I  thought  right.  If  I  and  for  want  of  fnch  iflue,  to  Louifa  Viicountefs  Stor- 
have  ever  oppofed,  l  have  done  it  upon  the  points  them-  mont,  and  to  her  heirs  male  by  David  Vifcount  Stormont 
felves,  without  any  collateral  views.  I  honour  the  king,  her  hufband.  I  he  fame  title,  in  1792,  was  limited  to 
and  refpeCt  the  people.  But  many  things  acquired  by  Lord  Stormont  himfelf ;  who  afterwardb  fucceeded  to  it. 
the  favour  of  either  a-e,  in  my  account,  obje&s  not  We  come  now  to  a  period  of  his  Lordftiip’s  life, 
worth  ambition.  I  wifh  popularity  ;  but  it  is  that  po-  which  furnifhes  an  event  difgraceful  to  the  age  and 
puiaiiiy  which  follows,  not  that  which  is  run  after. —  country  in  which  the  fad  was  committed.  An  union 
It  is  that  popularity  which,  fooner  or  later,  never  fails  of  folly,  entlmfiafm,  and  knavery,  had  excited  alarms  in 
to  do  jifilice  to  the  purfuit  of  noble  ends  by  noble  the  minds  of  fome  weak  people,  that  encouragements 
means.  I  will  not  do  that  which  my  confcience  tells  me  were  given  to  the  favourers  and  profeffurs  of  the  Fov- 
is  w^ong  upon  this  occafion,  to  gain  the  huzzas  of  theu-  man  Catholic  faith  inconhflent  with  rcl  gion  ar.d  true 
lands,  or  the  daily  praife  of  all  the  papers  which  come  policy.  The  ad  of  Padiament,  which  excited  the  cla- 
from  the  prefs.  I  will  not  avoid  doing  vvlmt  I  think  is  mour,  had  palled  with  little  oppofition,  and  had  sut 
right,  though  it  fhould  draw  on  me  the  whole  artillery  of  received  any  extraordinary  fupport  from  Lord  Mans- 
libels,  all  that  falfthood  and  malice  can  invent,  or  the  field.  The  minds  of  the  public  were  inflamed  by  art- 
credulity  of  a  deluded  populace  can  fwallow.  I  can  fay  ful  mifrepve  fen  tat  ions  ;  the  rage  of  a  popular  mob  was 
with  a  great  magiftrate,  upon  an  occafion,  and  under  foon  di reded  towards  the  molt  eminent  perious.  Ac* 
circumfiances  not  unlike,  ‘  Fgo  hoc  animo  Jumper  fui,  lit  cordingly,  in  the  eight  between  Fuefciay  the  6th  and 
invidiam  virtute  partam ,  glcriamy  non  invidiam putaremd  Wednefday  the 7th  of  June  tySo,  his  Lordfhip  s  houfe  in 
“  The  threats  go  further  than  abufe  :  Perfonal  vio-  Bloo.nfbury  Square  was  attacked  by  a  party  of  rioters, 
lence  is  denounced.  I  do  not  believe  it  :  it  is  not  the  who,  on  the  Friday  and  ruefday  preceding,  had,  to  the 
genius  of  the  word  men  of  this  country  in  the  woril  of  amount  of  many  thoulands,  furrounded  the  avenues  of 
times.  But  I  have  let  my  mind  at  reft.  The  lift  end  both  Houfes  of  Parliament,  under  pretence  of  attending 
that  can  happen  to  any  man  never  comes  too  foon,  if  Lord  George  Gordon  when  he  prefeuted  the  petition 
he  falls  in  fupport  of  the  law  and  liberty  of  his  country  from  the  Proteftant  Affociation.  On  Tuefday  evening 
(for  liberty  is  fynonymous  to  law  and  government),  the  prifon  of  Newgate  had  been  thrown  open,  all  the 
Such  a  (hock,  too,  muft  be  produdlive  of  public  good  :  combuftible  part  reduced  to  afhes,  and  the  felons  let 
It  might  awake  the  better  part  of  the  kingdom  out  of  loofe  upon  the  public.  It  was  after  this  attempt  to  de- 
that  lethargy  which  feems  to  have  benumbed  them  ;  llroy  the  means  of  fecuring  the  vi&ims  of  criminal  jii- 
and  bring  the  mad  part  back  to  their  fenfes,  as  men  in-  dice  that  the  rioters  aflaulted  the  refidence  of  the  chief 
toxieated  are  fometimes  dunned  into  fobriety  magiftrate  of  the  firft  ciirninal  court  in  the  kingdom  ; 

“  Once  for  all,  let  it  be  underftood,  that  no  endea-  nor  were  they  difpeifcd  till  they  had  burnt  all  the  fur- 
vours  of  this  kind  will  influence  any  man  who  at  prelent  niture,  pictures,  books,  manuferipts,  deeds,  and,  in 
its  here.  If  they  had  any  effeft,  it  would  be  contrary  fhort,  every  thing  which  lire  could  COiifumc  in  his  Lord, 

fhip’s 
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Murray,  fh'ip’s  houfe  ;  fo  that  nothing  remained  hat  the  walls, 
which  were  feen  next  morning  almoft  red-hot  from  the 
violence  of  the  flames,  prefenting  a  melancholy  and  aw¬ 
ful  ruin  to  the  eyes  of  the  paffengers.  For  a  fuller  ac¬ 
count  of  thofe  dreadful  riots,  fee  Britain,  n°  644.  En¬ 
cyclopedia, 

So  unexpected  wa3  this  daring  outrage  on  order  and 
government,  that  it  burl!  011  Lord  Mansfield  without 
his  being  prepared  in  the  flighted  manner  to  relift  it. 
He  efcaped  with  his  life  only,  and  retired  to  a  place  of 
fafety,  where  he  remained  until  the  14th  of  June,  the 
laft  day  of  term,  when  he  again  took  his  feat  in  the 
court  of  King’s  Bench.  “  The  reverential  filenee  (fays 
Mr  Douglas)  which  was  obferved  when  his  Lordfhip 
refumed  his  place  on  the  Bench,  was  expreffive  of  fenti- 
ments  of  condolence  and  refpedt,  more  affe&ing  than  the 
moll  eloquent  addrefs  the  occalion  could  have  luggefted. 

“  The  amount  of  that  part  of  Lord  Mansfield’s  lofs 
which  might  have  been  eflimated,  and  was  capable  ot  a 
compenfation  in  money,  is  known  to  have  been  very 
great.  This  he  had  a  right  to  recover  again  ft  the  hun¬ 
dred,  M«ny  others  had  taken  that  courfe  ;  but  his  Lord¬ 
fhip  thought  it  more  confident  with  the  dignity  of  his 
chara&cr  not  to  tefort  to  the  indemnification  provided 
by  the  legiflature.  His  fentiments,  on  the  fubjedt  of  a 
reparation  from  the  date,  were  communicated  to  the 
Board  of  Works  in  a  letter,  datc*d  18th  July  1780, 
written  in  coufequence  of  an  application  which  they 
had  made  to  him  (as  one  of  the  principal  fufferers),  pur- 
fuant  to  directions  from  the  treafury,  founded  on  a  vote 
of  the  Houfe  of  Commons,  requefting  him  to  date  the 
nature  and  amount  of  his  lofs.  In  that  letter,  after 
fome  introductory  expreffions  of  civility  to  the  furveyor 
general,  to  whom  it  was  addreffed,  his  Lordfhip  fays, 
‘  Befi  Jes  what  is  irreparable,  my  pecuniary  lofs  is  great. 
I  apprehended  no  danger,  and  therefore  took  no  precau¬ 
tion.  But  how  great  ioever  that  lofs  may  be,  I  think 
it  does  not  become  me  to  claim  or  expe&  reparation 
from  the  date.  I  have  made  up  my  mind  to  my  mis¬ 
fortune,  as  1  ought,  with  this  confolation,  that  it  came 
from  thofe  whofe  objedt  manifeftly  was  general  confu- 
fion  and  deftruction  at  home,  in  addition  to  a  dangerous 
and  complicated  war  abroad.  If  I  (hould  lay  before 
you  any  account  or  computation  of  the  pecuniary  da¬ 
mage  I  have  fuftained,  it  might  feem  a  claim  or  expec¬ 
tation  of  being  indemnified.  Therefore  you  will  have 
no  further  trouble  upon  this  from,  &c . — Mansfield .” 

From  this  time  the  luftre  of  Lord  Mansfield  conti¬ 
nued  to  fhine  with  unclouded  brightnefs  until  the  end 
of  his  political  life,  unlefs  his  oppofition  to  the  mea- 
fures  of  the  prefent  adminiftration,  at  the  early  period 
of  their  appointment,  fliall  be  thought  to  detract,  in 
fome  fmall  degree,  from  his  merit.  It  is  certain  many 
cf  his  admirers  faw,  with  concern,  a  connexion  with  the 
opponents  of  government  3t  that  juncture,  fcarce  com¬ 
patible  with  the  dignity  of  the  chief  juftice  of  Great 
Britain.  At  length  infirmities  preffed  upon  him,  and 
he  became  unable  to  attend  his  duty  with  the  fame 
pun&uality  and  affiduity  with  which  he  had  been  ac- 
cuftomed.  It  has  been  fuppofed,  that  he  held  his  of¬ 
fice  after  he  was  difabled  from  executing  the  duties  of 
it,  from  a  wifli  to  fecure  the  fuccefiion  of  it  to  a  very 
particular  friend.  Be  this  as  it  may,  the  chief  juftice 
continued  in  his  office  until  the  month  of  June  1788, 
when  he  fent  in  his  refignation.  * 

1 


From  this  period  the  bodily  powers  of  his  Lordfthp  MunJ 
continued  to  decline  ;  his  mental  faculties,  however,  re-  — *-*■ 
mained  without  decay  almoft  to  the  laft.  During  this 
time  he  was  particularly  inquifitive  and  anxious  about 
th-e  proceedings  in  France,  and  telt  his  fenfibility,  in 
common  with  every  good  man,  wounded  by  the  hor¬ 
rible  inftar.ee  of  democratic  infatuation  in  the  murder 
of  the  innocent  Louis  XVI.  He  lived  juft  long  enough 
to  exprefs  his  fatisfaClion  at  the  check  given  to  the 
French  by  the  Prince  of  Cobourg  in  March  1 793  ;  on  the 
20th  of  which  month,  after  continuing  fome  days  in  a 
date  of  infenlibility,  lie  departed  this  life,  at  the  age  of 
88  years. 

“  In  Ills  political  oratory  (fays  a  writer  of  the  pre¬ 
fent  times),  he  was  not  without  a  rival;  no  one  had  the 
honour  of  furpajfing  him  ;  and  let  it  be  remembered, 
that  his  competitor  was  Pitt. 

“  'Hie  rhetorician  that  addrefted  himfelf  to  Tully  in 
thefe  memorable  words — Demojlhetirs  till  preripuit  ne 
primus  ejfes  Orator ,  iu  illi  ne  folus — anticipated  their  ap¬ 
plication  to  Mansfield  and  Pitt.  If  the  one  poffeffed 
Demoithenean  fire  and  energy,  the  other  was  at  lead  a 
Cicero.  Their  oratory  differed  in  fpecies,  but  was  equal 
in  merit.  There  was,  at  lead,  no  fuperiority  on  the 
fide  of  Pitt.  Mansfield’s  eloquence  was  not,  indeed,  of 
that  daring,  bold,  declamatory  kind,  fo  irrefiftihiy 
powerful  in  the  momentary  buftle  of  popular  afiemblies  ; 
but  it  was  poffeffed  of  that  pure  and  Attic  fpirit,  and 
fedn&ive  power  of  perfualion,  that  delights,  inftru&s, 
and  eventually  triumphs.  It  has  been  very  beautifully 
and  juftly  compared  to  a  river,  that  meanders  through 
verdant  meads  and  flowery  gardens,  refle&ing  in  its  cry* 
ftal  hofom  the  varied  obje&s  that  adorn  its  banks,  and 
refrefhing  the  country  through  which  it  flows. 

“  To  illuilrate  his  oratory  by  example,  would  require 
voluminous  tranferipts  from  the  records  of  Parliament ; 
and  it  is  unneceffary,  as  we  can  appeal  to  living  recol- 
ledlion. 

“Having  added  weight  and  dignity  to  the  office.!  of  at¬ 
torney  and  folicitor  general,  his  reputation  as  a  fpeaker,  a 
lawyer,  and  a  politician,  elevated  him  to  the  peerage,  and 
the  exalted  poll  of  chief  juftice  of  England.  He  afeended 
to  the  dignities  of  ftate  by  rapid  ftrides  :  they  were  not 
bellowed  by  the  caprice  of  party  favour  or  affe&ion. 

They  were  (as  was  faid  of  Pliny)  liberal  difpenfations 
of  power  upon  an  object  that  knew  how  to  add  new 
luftre  to  that  power,  by  the  rational  exertion  of  his 
own. 

“  Here  we  can  fpeak  of  this  great  man  within  our  rv 
own  recolle&ion  ;  and  however  party  prejudices  may 
adopt  their  different  favourites,  and  each  contend  in  de¬ 
tracting  from  the  merit  of  the  other,  it  is,  we  believe, 
generally  underftood,  that  precedence  is  allowed  the 
Earl  of  Mansfield,  as  the  firft  magiftrate  that  ever  fo 
pre-eminently  graced  that  important  ftation.  The  wif- 
dom  of  his  decifions,  and  unbiaffed  tenor  of  his  public 
conduct,  will  be  held  in  veneration  by  the  fages  of  the 
law,  as  long  as  the  fpirit  of  the  conflitution,  and  juft 
notions  of  equity,  continue  to  have  exiitence.  No  man 
has  ever,  in  an  equal  degree,  poffeffed  that  wonderful 
fagacity  in  difeovering  chicanery  and  artifice,  and  fepa- 
rating  fallacy  from  truth,  and  fophiftry  from  argument, 
fo  as  to  hit  the  exa&  equity  of  the  cafe.  He  fuffered 
not  juftice  to  be  flrangled  in  the  nets  of  form. 

“  His  memory  was  aftonifhing  — he  never  took  notes, 

or. 
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r  irray.  or,  if  he  did,  feldom  or  ever  confulced  them.”  His  re- 

v  pre  ferences  to  expreffions  which  fell  from  him  in  thecourfe 
of  the  debate,  or  his  quotations  from  books,  were  fo 
faithful,  that  they  might  have  been  faid  to  have  been 
repeated  verbatim .  The  purpofes  to  which  he  employ¬ 
ed  thefe  amazing  talents  were  ftill  more  extraordinary  : 
if  it  was  the  weak  part  of  his  opponent’s  arguments 
that  he  referred  to,  he  was  fare  to  expofe  its  fallacy, 
weaknefs,  or  abfurdity,  in  the  molt  poignant  fatire,  or 
hold  it  up  in  the  molt  ridiculous  point  of  view.  If,  on 
the  contrary,  it  were  a  point  on  which  his  adverfaries 
laid  their  chief  ftrefs,  he  Hated  the  words  corredlly  ; 
collected  their  obvious  meaning,  confidercd  the  force  of 
the  feveral  arguments  that  had  or  might  have  been  rai¬ 
led  noon  them,  with  a  precifion  that  would  induce  an 
auditor  almoft  to  fuppofe  that  lie  had  previoudy  confi- 
dered  the  whole,  and  that  his  fpecch  was  the  refult  of 
rniuch  previous  ftudy. 

“  It  may  be  faid  of  Mansfield  as  of  Virgil,  that  if  he 
had  any  faults,  they  might  be  confidered  in  the  fame 
manner  with  thofe  of  fome  eminent  fixed  (tar,  which, 
if  they  exift  at  all,  are  above  the  reach  of  human  obler- 
vation.  The  luminous  rether  of  his  life  was  not  obfeu- 
red  by  any  (hade  dark  enough  to  be  denominated  a  de- 
fed.  On  account  of  his  defeent,  local  prejudices  and 
propenfitics  were  imputed  to  him,  and  his  condud,  on 
that  account,  examined  with  a  microfcopic  eye  ;  but 
the  optic  through  which  it  was  viewed  poffeffed  a  par¬ 
ty  tinge,  equally  odious  and  deceptive. 

“  His  political  principles  were  ever  confident  ;  and 
to  preferve  confiftency  in  fuch  Rations  and  in  fuch  times 
as  occupied  the  life  of  Mansfield,  conftitutes  an  ordeal 
•ftrongly  impreftive  of  virtue.  It  has  been  faid  that  he 
wanted  fpirit.  Is  the  uniform  oppofition  of  popular 
opinion,  and  apparently  the  contempt  of  it,  any  proof 
of  the  affertion  ?  His  fpeech  and  condud.  in  the  affair 
of  Wilkes’s  outlawry,  when  popular  prejudice  ran  in 
torrents,  ilhrftrate  each  other.  He  defpifed  (to  borrow 
an  expreffion  of  his  own)  that  mufhroom  popularity 
that  is  raifed  without  merit,  and  loft  without  a  crime. 
He  difidained  being  the  Have  of  popular  impulfe,  or  to 
acknowledge  the  fhouts  of  a  mob  for  the  trumpet  of 
fame.” 

He  had  a  mind  too  great  to  be  afhamed  of  revering 
^the  ordinances  of  religion  ;  and  as,  after  the  moft  im¬ 
partial  inquiry',  he  was  a  firm  believer  of  the  truth  and 
importance  of  Chriftianity,  he  frequented  the  church 
regularly,  and  received  the  holy  facrament  on  the  higher 
festivals.  Mr  Holliday  has  publifhed  a  fermon,  which 
he  fays  was  didated  by  Lord  Mansfield  to  his  friend 
bifhop  Johnfon,  and  preached  by  that  prelate  before  the 
Houfe  of  Lords.  It  is  a  very  ferious  and  appropriate 
difconiffe;  but  judging  upon  internal  evidence,  we  fhould 
not  have  fuppofed  it  the  compofition  of  the  eloquent 
and  argumentative  chief  juftice  of  England.  His  Lord- 
fiiip’s  will,  which  was  written  with  his  own  hand,  upon 
little  more  than  half  a  fheet  of  paper,  begins  with  the 
following  elegant  and  pious  paragraph,  with  which  we 
ftiall  conclude  this  fketch  of  his  charader  : 

“  When  it  (hall  pleafe  Almighty  God  to  call  me  to 
that  Rate,  to  which,  of  all  I  now  enjoy  I  can  carry  on¬ 
ly  the  fatisfadion  of  my  own  confidence,  and  a  full  re- 
Suppl.  Vol.  II.  Part  I. 


MUR 

liance  upon  his  mercy  through  Jefus  Chrift,  I  defire  Mufeuim 
that  my  body  may  be  interred  as  privately  as  may  be  :  f. 

and  out  of  refped  for  the  place  of  my  early  education, 

I  fhould  wifh  it  to  be  in  Weftminfter  Abbey.”  It  wa3 
interred  in  Weftminfter  Abbey,  in  the  fame  vault  with 
the  Countefs  (who  had  died  April  10.  1784),  between 
the  late  Earl  of  Chatham  and  Lord  Robert  Manners. 

MUSEUM,  in  the  language  of  the  prefent  day,  is 
a  building  in  which  are  dep  >fited  fpecimens  of  every 
objed  that  is  in  any  degree  curious,  whether  Rich  ob- 
jeds  be  natural  or  artificial.  What  the  word  mufeum 
expreffed  originally,  has  been  told  under  that  title  in 
the  Encyclopedia. 

A  complete  rnufcnm  contains  colledions  of  prefer- 
ved  beafts,  birds,  fillies,  reptiles,  Sc c.  ;  models  of  ma¬ 
chines  ;  rare  manufeupts ;  and  indeed  fpecimens  of  every 
thing  neceffary  to  illuftrate  phyfical  faience,  to  im¬ 
prove  art,  to  aid  the  antiquarian  in  his  rcfearches,  and 
to  exhibit  the  manners  and  cultoms  of  men  in  diftant 
ages  and  nations.  As  natural  objeds  of  uncommon 
lize  or  beauty,  and  other  rare  productions,  were,  in  the 
earlieft  periods,  confecrated  to  the  gods,  the*  temples 
were,  of  courfe,  the  firft  repoiitories  of  Rich  colledion3, 
or,  in  other  words,  the  firft  Mufeums.  This,  we  think, 
has  been  completely  proved  by  Profeffor  Beckmann  * .  *  Invention 

“  When  Hanno  (fays  he)  returned  from  his  diftant v°l- 
voyages,  he  brought  with  him  to  Carthage  two  fkins  ofp 
the  hairy  women  whom  he  found  on  the  Gorgades 
iflands,  and  depolited  them  as  a  memorial  in  the  temple 
of  Juno,  where  they  continued  till  the  deftrudiou  of 
the  city.  The  horns  of  a  Scythian  animal,  in  which 
the  Stygian  water  that  deilroyed  every  other  veffel 
could  be  contained,  were  fent  by  Alexander  as  a  curio- 
fity  to  the  temple  of  Delphi,  where  they  were  fufpend- 
ed,  with  an  infeription,  which  has  been  preferved  by 
iElian.  The  monftrous  horn3  of  the  wild  bulls  which 
had  occafioned  fo  much  devaftation  in  Macedonia,  were, 
by  order  of  King  Philip,  hung  up  in  the  temple  of  Her¬ 
cules.  The  unnaturally  formed  {boulder  bones  of  Pelops 
were  depofited  in  the  temple  of  Elis.  The  horns  of  the 
lo  called  Indian  ants  were  fhewu  in  the  temple  of  Her¬ 
cules  at  Erythrae  ;  and  the  crocodile  found  ill  attempt¬ 
ing  to  difeover  the  fources  of  the  Nile  was  preferved  in 
the  temple  of  Ifis  at  Crefarea.  A  large  piece  of  the 
root  of  the  cinnamon  tree  was  kept  in  a  golden  veffel  in 
one  of  the  temples  at  Rome,  where  it  was  examined  by 
Pliny.  The  fkin  of  that  monfter  which  the  Roman 
army  in  Africa  attacked  and  deftroyed,  and  which  pro¬ 
bably  was  a  crocodile,  an  animal  common  in  that  coun¬ 
try,  bat  never  feen  by  the  Romans  before  the  Punic 
war,  was,  by  Regulus,  fent  to  Rome,  and  hung  up  in 
one  of  the  temples,  where  it  remained  till  the  time  of 
the  Numantine  war  (a).  In  the  temple  of  Juno,  in  the 
ifland  of  Melita,  there  were  a  pair  of  elephants  teeth  of 
extraordinary  fize,  which  were  carried  away  by  Mafi- 
niffa’s  admiral,  and  tranfmitted  to  that  prince,  who, 
though  he  fet  a  high  value  upon  them,  fent  them  again 
back,  becaufe  he  heard  they  had  been  taken  from  a  tem¬ 
ple.  The  head  of  a  bafilife  was  exhibited  in  one  of  the 
temples  of  Diana  ;  and  the  bones  of  that  Tea  monfter, 
probably  a  whale,  to  which  Andromeda  was  expofed, 
were  preferved  at  Joppa,  and  afterwards  brought  to 
O  o  Rome. 
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(a)  We  think,  with  the  tranflator  of  Beckmann’s  Hiftory,  that  this  animal  was  not  the  crocodile,  but  the  Boa 
rsfijlriftor.  See  Boa  and  Serpent,  EncycU 
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Mufeum.  Rome.  Tn  the  time  of  Patifanias,  the  head  of  the  cele- 

- — v -  brated  Calydonian  boar  was  (hewn  in  one  of  the  temples 

of  Greece  ;  but  it  was  then  deftitute  of  bridles,  and  had 
differed  ctfnfiderably  by  the  hand  of  time.  The  mon- 
ftrous  tufks  of  this  animal  were  brought  to  Rome,  after 
the  defeat  of  Anthony,  by  the  Emperor  Auguftus, 
who  caufed  them  to  be  fufpended  in  the  temple  of  Bac¬ 
chus.  Apollonius  tells  us,  that  he  faw  in  India  fome 
of  thofe  nuts  which  in  Greece  were  preferved  in  the 
temples  as  curiofities.” 

Though  thefe  curiofities  were  preferved  in  the  temples 
for  purpofes  very  different  from  thofe  for  which  our 
collections  are  made,  there  can  be  no  doubt  but  that 
they  contributed  to  promote  the  knowledge  of  natural 
hiflory.  If  it  be  true,  as  Pliny  and  Strabo  inform  us, 
that  Hippocrates  availed  himfelf  of  the  accounts  which 
were  hung  up  in  the  temple  of  ZEfculapius  of  different 
difeafes,  and  of  the  medicines  and  mode  of  treatment 
by  which  they  were  cured  ;  it  will  eafily  be  believed, 
that  the  natural  hiftorians  availed  themfelves,  in  a  fimilar 
manner,  of  the  various  rare  objects  which  were  prefer¬ 
ved  in  the  temples  of  the  other  gods.  This,  we  fee, 
Pliny  a&ually  did. 

Suetonius  informs  us,  that  Auguftus  had,  in  his  pa¬ 
lace,  a  collection  of  natural  curiofities }  and  it  is  well 
known  that  Alexander  gave  orders  to  all  huntfmen, 
bird-catchers,  fifliermen,  and  others,  to  fend  to  Ariflotle 
whatever  rare  animals  they  could  procure.  M.  Beckmann 
feems  to  be  of  opinion,  that  the  fir (l  private  mufeum 
was  formed  by  Apuleius,  who,  next  to  Ariftotle  and 
his  fcholar  Theophraftus,  certainly  examined  natural 
objects  with  the  greateft  ardour  and  judgment ;  who 
caufed  animals  of  every  kind,  and  particularly  iifh,  to 
be  brought  to  him  either  dead  or  alive,  in  order  to  de- 
fcribe  their  external  and  internal  parts,  their  number 
and  fituation,  and  to  determine  their  characterifing 
maiks,  and  eltablifh  their  real  names;  who  undertook 
diilant  journeys  to  become  acquainted  with  the  fecrets 
of  nature  ;  and  who,  on  the  Getulian  mountains,  col¬ 
lected  petrefadtions,  which  he  confidercd  as  the  effects 
of  Deucalion’s  food. 

The  principal  caufe  why  collections  of  natural  curio- 
fities  were  fcarce  in  ancient  times,  mull  have  been  the 
ignorance  of  naturalifls  in  regard  to  the  proper  means 
of  preferving  fuch  bodies  as  foon  fpoil  or  corrupt.  Some 
methods  were  indeed  known  and  pratifed,  but  they 
were  all  defective  and  inferior  to  that  by  fpirit  of  wine, 
which  prevents  putrefaction,  and  which,  by  its  perfect 
tranfparency,  permits  the  objects  which  are  covered  by 
it  to  be  at  ail  times  viewed  and  examined.  Thefe  me¬ 
thods  were  the  fame  as  thofe  employed  to  prtferve  pro- 
vifions,  or  the  bodies  of  great  men  deceafed.  They 
were  put  into  fait  brine  or  honey,  or  were  covered  over 
with  wax.  Thus  the  hippopotamus,  dtferibed  by  Co- 
lnmna,  was  fent  to  him  from  Egypt  preferved  in  fait. 
The  body  of  Agefipolis  King  of  Sparta,  who  died  in 
Macedonia,  was  fent  home  in  honey  ;  the  celebrated 
purple  dye  cf  the  ancients  was  preferved  frefh  for  many 
years  by  the  fame  means ;  and  at  this  day,  when  the 
Orientals  are  defiraus  of  tranfporting  fi(h  to  any  diftance, 
they  cover  them  over  with  wax. 

In  thofe  centuries  which  are  ufually  callqd  the  middle 
ages,  the  Profeffor  finds  no  traces  of  what  can  be  called 
a  mufeum,  except  in  the  treafuries  of  emperors,  kings, 
end  princes,  where,  befides  articles  of  great  value,,  cu¬ 


riofities  of  art,  antiquities,  and  relics,  one  ibmetimea  Mufeiu| 
found  fcarce  and  fingular  foreign  animals,  which  were  II 
dried  and  preferved.  Such  objects  were  to  be  feen  m^llzco° 
the  old  treafury  at  Vienna  ;  and  in  that  of  St  Denis  was  ^ 
exhibited  the  claw  of  a  griffin,  fent  by  a  king  of  Per- 
fia  to  Charlemagne  ;  the  teeth  of  the  hippopotamus, 
and  other  things  of  the  like  kind.  In  thefe  collections, 
the  number  of  the  rarities  always  increafed  in  propor¬ 
tion  as  a  tafte  for  natural  hiflory  became  more  preva¬ 
lent,  and  as  the  extenfion  of  commerce  afforded  better 
opportunities  for  procuring  the  productions  of  remote 
countries.  Menageries  were  eftablifhed  to  add  to  the 
magnificence  of  courts,  and  the  fluffed  fkins  of  rare  ani¬ 
mals  were  lning  up  as  memorials  of  their  having  exifled. 
Public  libraries  alfo  were  made  receptacles  for  fuch  na¬ 
tural  curiofities  as  were  from  time  to  time  prtfented  to 
them  ;  and  as  in  univerfities  the  faculty  of  medicine  had 
a  hall  appropiiated  for  the  di  fleet  ion  of  human  bodies, 
curiofities  from  the  animal  kingdom  were  colle&ed 
there  alfo  by  degrees ;  and  it  is  probable  that  the  pro- 
feflors  of  anatomy  firft  made  attempts  to  preferve  dif¬ 
ferent  parts  of  animals  in  fpirit  of  wine,  as  they  were  obli¬ 
ged  to  keep  them  by  them  for  the  ufe  of  their  fcholars ; 
and  becaufe  in  old  times  dead  bodies  were  not  given  up 
to  them  as  at  prefent,  and  were  more  difficult  to  be 
obtained.  Private  collections  appear  for  the  fir  ft  time 
in  the  16th  century  ;  and  there  is  no  doubt  (fays  our 
author)  that  they  were  formed  by  every  learned  man 
who  at  that  period  applied  to  the  ftudy  of  natural 
hiftory. 

MUSHROOM,  a  fungus,  of  which  fome  of  the 
principal  fpecies  have  been  deferibed  in  the  Encyclo¬ 
pedia  under  the  generic  name  Agericus.  There  is, 
however,  one  fpecies  not  mentioned  there — the  Boletus 
hirfutus  of  Bulliard,  which  is  certainly  worthy  cf  no¬ 
tice,  fines  one  of  the  French  chemifts  has  lately  ex¬ 
tracted  from  it  a  bright,  (hilling,  and  very  durable  yellow 
dye.  This  pretty  large  muffiroom  grows  commonly 
on  walnut  and  apple-trees.  Its  colouring-matttr  is 
contained  in  abundance,  not  only  in  the  tubular  part, 
but  alfo  in  the  parenchyma  of  the  body  of  the  mufh- 
room.  In  order  to  extract  it,  the  mufhroom  is  pound¬ 
ed  in  a  mortar,  and  the  liquor  thence  obtained  is  boil¬ 
ed  for  a  quarter  of  an  hour  in  water.  An  ounce  of 
liquor  is  fufficient  to  communicate  colouring- matter  to 
fix  pounds  of  water.  When  the  liquor  has  been  flram- 
td,  the  fluff  to  be  dyed  is  put  ir.to  it,  and  boiled  for  a 
quarter  of  an  hour.  All  kinds  of  fluff  receive  this  co¬ 
lour  and  retain  it ;  but  011  linen  and  cotton  it  is  lefg 
bright.  This  colour  may  be  modified,  in  a  very  agree¬ 
able  manner,  by  the  t fleet  of  mordants. 

The  procefs  fucceeded  beff  on  filk.  When  this  fub- 
ftance,  after  being  dyed,  is  made  to  pafs  through  a  b?.th 
of  foft  foap,  it  acquires  a  fhining  golden  yellow  colour, 
which  has  a  perfect  refemblance  to  the  yellow  of  that 
filk  employed  to  imitate  embroidery  in  gold,  and  which 
has  hitherto  been  brought  from  China  and  fold  at  a 
dear  rate,  as  the  method  of  dyeing  it  is  unknown  in 
Europe.  The  yellow  colour  extradled  from  this  rmifh- 
room  may  be  employed  alfo  with  advantage  for  paint¬ 
ing  in  water  colours  as  well  as  in. oil. 

MUTSUDDIES,  in  Bengal,  writers,  accountants, 
officers  of  government. 

MUZCOORET,  allowances  to  zemindars  in  land  0? 
money.  See  Zemindar,  SuppL 
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ak0b  TsjABOB,  or  Nowae,  a  title  of  courtefy  given  in  In- 
1]  ^  dia  to  Mahomedans  high  in  ftaiion,  particularly 

l  cowry.  prov|ncial  governors. 

1  The  Sun’s  NADIR,  is  the  axis  of  the  cone  project¬ 

ed  by  the  fhadow  of  the  earth  :  fo  called,  becaufe  that 
axis  being  prolonged,  gives  a  point  in  the  ecliptic  dia¬ 
metrically  oppofite  to  the  fun. 

NAIB,  a  deputy. 

NAKED,  in  architecture,  as  the  naked  of  a  wall, 
See.  is  the  furface,  or  plane,  from  w  hence  the  projec- 
tures  arife ;  or  which  ferves  as  a  ground  to  the  projec- 


tuies. 

NANCOWRY,  or  Sour y,  as  it  is  fometimes  called, 
is  one  of  the  Nicobar  ides,  and  fituated  nearly  in  the 
centre  of  the  clulter  (See  Nicobar,  Encycl.).  Its 
length  may  be  about  eight  miles,  and  its  breadth  nearly 
equal.  The  ifland  of  Comcrty,  which  is  near  it,  is 
more  extenflve,  but  does  not  perhaps  contain  more  folid 
land,  being  excavated  by  a  very  large  bay  from  the  fea. 
The  fpace  between  thefe  two  iflands  forms  a  capacious 
wand  excellent  harbour,  the  eaftern  entrance  of  which  is 
(heltered  by  another  ifland,  called  Trikut,  lying  at  the 
diftance  of  about  a  league.  The  inlet  from  the  weft  is 
narrowr,  but  fufftciently  deep  to  admit  the  largdl  fhips 
when  the  wind  is  fair. 

The  Danes  have  long  maintained  a  fmall  fettlement 
at  this  place,  which  (lands  on  the  northern-moft  point 
of  Nancow’ry,  within  the  harbour.  A  ferjeant  and 
three  or  four  foldiers,  a  few  black  (laves,  and  two  rufty 
old  pieces  of  ordnance,  compofe  the  whole  of  their  efta- 
bliihment.  They  have  here  twfo  houfes ;  one  of  which, 
built  entirely  of  wood,  is  their  habitation  ;  the  other, 
formerly  inhabited  by  their  miftionaries,  ferves  now  for 
a  ftorehoufe. 

Thefe  iflands  are  in  general  woody,  but  contain  like- 
wife  fome  portions  of  clear  land.  From  the  fummits 
of  their  hills  the  profpedls  are  often  beautiful  and  ro¬ 
mantic.  The  foil  is  lich,  and  probably  capable  of  pro¬ 
ducing  all  the  various  fruits  and  vegetables  common  to 
hot  climates.  The  natural  productions  of  this  kind, 
which  moftly  abound,  are  cocoa  nuts,  papias ,  plantains, 
limes,  tamarinds,  beetle  nuts,  and  the  melon ,  a  fpecies 
of  breadfruit  ;  yam?,  and  other  roots  are  cultivated  and 
thrive  ;  but  rice  is  here  unknown.  The  mangojlain- tree, 
whofe  fruit  is  fo  juftly  extolled,  grows  wild  ;  and  pine¬ 
apples  of  a  delicious  flavour  are  found  in  the  woods. 

Of  all  the  Nicobar  ifles  Nancowry  and  Comerty  are 
faid  to  be  the  betl  peopled  ;  the  population  of  both  be¬ 
ing  fuppofed  to  amount  to  eight  hundred.  The  natives 
of  Nancowry  and  of  the  Nicobar  iflands  in  general,  live 
in  villages  on  the  fea-fliore,  and  never  ercCt  their  habi¬ 
tations  inland  (a).  Their  houfes  are  of  a  circular  form, 
and  are  covered  -  with  elliptical  domes,  thatched  with 
grafs  and  the  leaves  of  cocoa  nut.  They  are  railed  up¬ 


on  piles  to  the  height  of  fix  or  eight  feet  above  the  Nancowry. 
.ground  ;  the  floor  and  tides  are  laid  with  planks,  and 
the  afeent  is  by  a  ladder.  In  thofe  bays  or  inlets, 
which  are  flickered  from  the  furf,  they  eredi  them 
fometimes  fo  near  the  margin  of  the  water  as  to  admit 
the  tide  to  flow  under,  and  w’afh  away  the  ordure  from 
below. 

In  front  of  their  villages,  and  a  little  advanced  in  the 
water,  they  plant  beacons  of  a  great  height,  which  they 
adorn  with  tufts  made  of  grafs,  or  the  bark  of  fome  tree. 

Thefe  objedls  are  difcernible  at  a  great  diftance,  and  are 
intended  probably  for  landmarks  ;  their  houfes,  which 
are  overftiadowed  by  thick  groves  of  cocoa-nut  trees, 
ftldom  being  viflble  from  atar. 

The  Nicobareans,  though  indolent,  are  in  general 
robuft  and  welUiinbed.  Their  features  are  fomewhat 
like  the  Malays,  and  their  colour  is  nearly  flmilar.  The 
women  are  much  inferior  in  ftature  to  the  men,  but 
more  adlive  in  all  domeitic  affairs.  Contrary  to  the 
cuftom  of  other  nations,  the  women  (have  the  hair  of  their 
heads,  or  keep  it  clofe  erupt,  which  gives  them  an  un¬ 
couth  appearance,  in  the  eyes  of  ftrangers  at  leaft. 

The  inhabitants  of  Nancow'ry  perform,  every  year,  a 
very  extraordinary  ceremony  in  honour  of  the  dead.  It 
is  thus  deferibed  by  Lieutenant  Colebrooke  : 

“  On  the  anniverfary  of  this  feftival,  if  it  can  be  fo 
called,  their  houfes  arc  decorated  with  garlands  of 
flowers,  fruits,  and  branches  of  trees.  The  people  of 
each  village  affemble,  dreft  in  their  bed  attire,  at  the 
principal  houfe  in  the  place,  where  they  fpend  the  day 
in  a  convivial  manner  ;  the  men,  fitting  apart  from  the 
women,  fmoke  tobacco,  and  intoxicate  themlelves  ; 
while  the  latter  are  nuriing  their  children,  and  employ¬ 
ed  in  preparations  for  the  mournful  buflnefs  of  the 
night.  At  a  certain  hour  of  the  afternoon,  announced 
by  ftriking  the  Goung,  the  women  let  up  the  molt  dif- 
mal  howls  and  lamentations,  w'hich  they  continue  with¬ 
out  intermiflion  till  about  fun-fet  ;  when  the  whole 
party  get  up,  and  walk  in  proceffion  to  the  burying- 
ground.  Arrived  at  the  place,  they  form  a  circle 
around  one  of  the  graves,  wdien  a  flake,  planted  cxadtly 
over  the  head  of  the  corpfe,  is  pulled  up.  The  woman 
who  is  neared  of  kin  to  the  deceafed,  fteps  out  from 
the  crowd,  digs  up  the  (hull,  and  draws  it  up  with  her 
hands.  At  tight  of  the  bones,  her  ftrength  feems  to 
fail  her  $  (he  thrieks,  fhe  fobs  ;  and  tears  of  anguifh 
abundantly  fall  on  the  mouldering  object  of  her  pious 
care.  She  clears  it  from  the  earth,  (crapes  off  the 
’fettering  flefli,  and  laves  it  plentifully  witii  the  milk  of 
frefh  cocoa-nuts,  fupplied  by  the  by  danders  ;  after 
which  flie  rubs  it  over  with  an  infafion  of  fafiion,  and 
wraps  it  carefully  in  a  piece  of  new  cloth.  It  is  then 
depoflted  again  in  the  earth,  and  covered  up  ;  the  ftake 
is  replanted,  and  hung  with  the  vaiious  trappings  and 
O  o  2  imple- 


(a)  The  great  Nicobar  ifland  is  perhaps  an  exception,  where,  it  is  faid,  a  race  of  men  exifts,  who  are  totally 
different  in  theiKcolour  and  manners.  They  are  confidered  as  the  Aborigines  ot  the  country.,  i  hey  live  in  the 
interior  parts  among  the  mountains,  and  commit  frequent  depredations  on  the  peaceable  inhabitants  of  the  ccafts- 
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Nan  cowry  implements  belonging  to  the  deceafed.  They  proceed 
then  to  the  other  graves  ;  and  the  whole  night  is  fpent 
an  een  ,  in  repetitions  of  thefe  difmal  and  difguftful  rites. ^ 

i(  On  the  morning  following,  the  ceremony  is  con¬ 
cluded  by  an  offering  of  many  fat  fwine  ;  when  the  fa- 
crifice  made  to  the  dead  affords  an  ample  feaft  to  the 
living  :  they  befmear  themfelves  with  the  blood  of  the 
flanghtered  hogs,  and  fome,  more  voracious  than  otlieis, 
eat  the  flefh  raw.  They  have  various  ways,  however,  of 
drefiQng  their  meat,  but  always  eat  it  without  fait.  A 
kind  of  pafte  made  of  the  melon ,  ferves  them  for  bread; 
and  they  fmifh  their  repaft  with  copious  potations  of 
taury ,  an  inebriating  liquor.” 

The  Nicobareans  are  hofpitable  and  honeft,  and  are 
remarkable  for  a  ftridl  obfervance  of  truth,  and  for 
punctuality  in  adhering  to  their  engagements.  Such 
crimes  as  theft,  robbery,  and  murder,  are  unknown  in 
thefe  iflands ;  but  they  do  not  want  fpirit  to  revenge 
their  injuries,  and  will  fight  refolutely,  and  flay  their 
enemies,  if  attacked  or  unjullly  dealt  with.  Their  only 
vice,  if  this  failing  can  be  fo  called,  1*3  inebriation  ;  but 
in  their  cups  they  are  generally  jovial  and  good-hu¬ 
moured.  It  fometimes,  however,  happens  at  their 
feafts,  that  the  men  of  different  villages  fall  out ;  and 
the  quarrel  immediately  becomes  general.  In  thefe 
cafes  they  terminate  their  differences  in  a  pitched  battle  ; 
where  the  only  weapons  ufed  are  long  flicks,  of  a  hard 
and  knotty  w^ood.  With  thefe  they  drub  one  another 
raoft  heartily,  till,  no  longer  able  to  endure  the  conflict, 
they  mutually  put  a  flop  to  the  combat,  and  all  get 
drunk  again. 

NANKAR,  ancient  allowance  to  zemindars  in  land 
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or  four  years,  although  for  ever  in  the  waft.  This  it  h  Napie|. 
that  makes  them  the  favourite  wear  for  breeches  and  ' — 


or  money. 

NANKEEN,  or  Nan-king,  13  a  well  known  cotton 
Huff,  which  derives  its  name  from  the  ancient  capital  of 
China  (See  Nan* king,  Encycl. ).  It  is,  however,  ac¬ 
cording  to  Van  Braam,  manufactured  at  a  great  diftance 
from  that  city,  in  the  diftriCl  of  Fong-kiang-fou,  fituated 
in  the  fouth-eaft  of  the  province  of  Kiang-nam  upon 
the  fea-fhore.  The  colour  of  nankeen  is  natural,  the 
down  of  which  it  is  made  being  of  the  fame  yellow 
tinge  with  the  cloth.  The  colour,  as  well  as  fuperior 
quality  of  this  cotton,  feemsto  be  derived  from  the  foil; 
for  it  is  faid  that  the  feeds  of  the  nankeen  cotton  dege¬ 
nerate  in  both  particulars  when  tranfplanted  to  another 
province,  however  little  different  in  its  climate.  The 
common  opinion,  that  the  colour  of  the  fluff  is  given 
by  a  dye,  occafioned  an  order  from  Europe,  fame 
years  ago,  to  dye  the  pieces  of  nankeen  of  a  deeper  co¬ 
lour  than  they  had  at  that  period  ;  and  the  reafon  of 
their  being  then  paler  than  formerly  is  as  follows  ; 

Shortly  after  the  Americans  began  to  trade  with 
China,  the  demand  increafed  to  nearly  double  the  quan¬ 
tity  it  waspoflible  to  furnifh.  To  fupply  this  deficiency, 
the  manufacturers  mixed  common  white  cotton  with  the 
brown ;  this  gave  it  a  pale  caft,  which  was  immediately 
remarked  ;  and  for  this  lighter  kind  no  purchafer  could 
be  found,  till  the  other  was  exhaufted.  As  the  con- 
fumption  is  grown  lefs  during  the  laid  three  years,  the 
mixture  of  cotton  is  no  longer  neceffary,  and  nankeen 
is  become  what  it  was  before.  By  keeping  them  two 
or  three  years,  it  even  appears  that  they  have  the  pro¬ 
perty  of  growing  darker.  This  kind  of  fluff  mu  ft  be 
acknowledged  to  be  the  ftrongeft  yet  known.  Many 
perfons  have  found  that  clothes  made  of  it  will  lafl  three 


vvaiflcoats  both  in  Europe  and  America^  The  white 
nankeen  is  of  the  fame  quality,  and  is  made  of  white 
cotton  as  good  as  the  brown,  and  which  alfo  grows  in 
Kiang-nam. 

NAPLES-Yellow,  called  alfo  Neapolitan  earth ,  in 
Italian  Giallolino ,  and  in  French  Jautie  cle  Naples ,  is  a 
beautiful  pigment,  concerning  which  we  have  much  in¬ 
formation  from  the  indefatigable  Beckmann.  “It  has 
(fay's  he)  the  appearance  of  an  earth,  is  of  a  pale  orange- 
yellow  colour,  ponderous,  granulated,  exceedingly  fri¬ 
able,  does  not  effiorefee,  nor  Income  moift  when  exoo- 
fed  to  the  air,  but  when  applied  to  the  tongue  feems  to 
adhere  to  it.  When  reduced  to  a  fine  powder,  it  re¬ 
mains  for  fome  time  fufpended  in  water,  but  foon  de- 
pofits  itfelf  at  the  bottom  in  the  form  of  a  (lime.  When 
boiled  with  water,  the  water,  at  lead  fometimes,  is  ob- 
ferved  to  have  a  fome  what  faline  tafle.  It  does  not  e£- 
fervefee  with  acids,  but  is  in  part  difiblved  by  aqua  regia 
(mtro-muriatic  acid).  In  the  fire  it  emits  no  lulphure- 
otis  vapour,  is  difficult  to  be  fufed,  and  by  that  opera¬ 
tion  undergoes  no  material  change,  only  that  its  colour 
becomes  fomewhat  redder.  When  fufed  with  colour- 
lefs  glafs,  it  gives  it  a.  milk-white  colour,  a  fure  proof 
that  it  contains  no  iron  ;  and,  with  inflammable  Jub¬ 
ilances,  there  is  obtained  from  it  a  regnlns  which  lias 
the  appearance  of  a  mixture  of  lead  and  antimony. 

w  This  article  is  brought  from  Naples  for  the  moil  part 
in  the  form  of  an  earthy  cruft  about  three  or  four  lines 
in  thicknefs,  and  it  fometimes  retains  the  form  of  the 
veffd  in  which  it  has  hardened.  It  can  be  procured  alfo 
as  a  fine  powder,  as  the  colourmen  keep  it  fometimes 
ready  pounded  for  ufe.” 

About  the  nature  of  the  fubftance  called  Naples  yel¬ 
low  there  has  been  much  diverfity  of  opinion.  Moft  of 
thofe  who  have  written  about  it,  connder  it  as  origi¬ 
nating  from  fire,  and  as  a  volcanic  production  of  Mount 
Vtfuvius  or  Mount-jEtna  ;  others  have  pronounced  it 
to  be  a  natural  ochre.  Guettard  thought  it  rather  a 
kind  of  bole  ;  but  Pott  approached  neareft  the  truth, 
by  afTerting  it  to  be  an  artificial  preparation*.  Fou*  *  1 

geroux  is  entitled  to  the  merit  of  having  proved  tliis,°£*2/k» 
and  of  having  fhewn  the  poffibility  of  prepaiing  it.  Ac-P*  1*>* 
cording  to  his  experiments,  Naples  yellow  will  be  ob 
tained,  if  you  boil  for  feven  or  eight  hours,  fiift  over  a 
flow  and  then  over  a  ftrong  fire,  a  mixture  finely  pul- 
verifed  of  twelve  parts  of  pure  white  lead,  one  part  of 
alum,  one  part  of  fal  ammoniac,  and  three  parts  of 
diaphoretic  antimony  f  (white  oxyd  of  antimony  by | 
nitre).  But  before  Fougeroux,  who  may  have  obtain-  the  Acad. 
ed  an  account  of  the  procefs  during  his  travels  through o/SckkcciA 
Italy,  a  more  certain  procefs  was  oublifhed  in  the  year1?6** 
1758,  by  Giambattilla  Pafferi,  in  his  interefting  work 
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on  the  painting  of  earthen- ware  The  articles  to  be^  Jn  j 


employed,  according  to  this  author,  are,  u  one  pound  rnuolta 
of  antimony,  a  pound  and  a  half  of  lead,  one  our.ee  of d'opufculi 
alume  di  fecciay  and  the  fame  quantity  of  commo 
fait/*  I  am  inclined  (fays  M.  Beckmann)  to  think1  ,v* 
that  this  receipt  was  not  unknown  to  Fougeroux,  and 
that  he  confidered  alume  di  feccia  to  be  alum.  Pro- 
ftffor  Leonhardi,  a  man  of  very  found  learning,  has 
tranflated  this  expreffion  by  the  word  alum.  I  will, 
however,  freely  confefs,  that  I  confider  alume  di  feccia 
not  to  mean  alum,  but  fait  of  tartar,  or  potafh.  Paf¬ 
feri 
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fes,  feri  fays,  that  the  proportions  may  be  varied  different 
u3‘  way/;  and  he  gives  fix  other  receipts,  in  which  he  docs 
not  mention  alume  di  feccia ,  but  only  feccia  ;  and  this 
word  certainly  means  wchihcfai  or  wineflone  (tartar). 
Frofeffor  Leonhardi  himfelf  fecrns  to  confirm  this  opi¬ 
nion,  by  faying,  that  Vairo,  profeiTor  of  chemiftry  at 
Naples,  has  tranflated  “  the  afhes  of  wine  lees*'  {cineres 
infect  or  ii)  by  the  words  alume  di  feccia . 

After  Fougeroux’s  paper  was  printed,  De  la  Lande 
publifhed  a  receipt  which  he  had  received  from  the 
well-known  prince  San  Sever©,  and  in  which  lead  and 
antimony  only  are  employed  ;  but  no  mention  is  made 
either  of  alum,  tartar,  or  any  other  fait.  This  receipt 
is  as  follows : 

Take  lead  well  calcined  and  fifted,  with  a  third  pait 
of  its  weight  of  antimony  pounded  and  fifted  alfo.  Mix 
thefe  fubllances  well  together,  and  fift  them  again 
through  a  piece  of  filk.  Then  take  large  fiat  earthen 
difiies,  not  varnifiied,  cover  them  with  white  paper,  and 
fpread  out  the  powder  upon  them  to  the  depth  of 
about  two  inches.  Place  thefe  difhes  in  a  potter's  fur¬ 
nace,  but  only  at  the  top,  that  they  may  not  be  expo- 
fed  to  too  violent  a  heat.  The  reverberation  of  the 
flame  will  be  fufficient.  The  difhes  may  be  taken  out 
at  the  fame  time  as  the  earthen-ware,  and  the  fubllance 
will  then  be  found  hard,  and  of  a  yellow  colour.  It  is 
then  pounded  on  a  piece  of  maible  with  water,  and  af¬ 
terwards  dried  for  ufe. 

The  enamel-painters  in  Germany  prepare  a  yellow 
glazing,  not  very  different  from  the  real  Naples  yellow, 
by  a  prefeription,  according  to  which,  “  one  pound  of 
antimony,  fix  ounces  of  red  lead,  and  two  ounces  of 
white  fand,  are  to  be  fufed  together.  The  produce, 
which  appears  quite  black,  is  to  be  pounded,  and  then 
fufed  again  ;  and  this  procefs  is  to  be  repeated  till  the 
whole  mafs  becomes  thoroughly  yellow.  Half  a  pound 
of  this  mafs  is  to  be  mixed  with  two  ounces  of  red  lead, 
and  afterwards  fufed;  and  by  this  tedious  procefs  an 
orange-yellow  pigment  will  be  obtained. ” 

All  artifts  who  fpeak  of  the  ufe  of  Naples  yellow, 
give  cautions  againft  applying  iron  to  it,  as  the  colour 
by  thefe  means  becomes  greenifh,  or  at  leaft  dirty.  For 
this  reafon,  it  muff  be  pounded  on  a  flone,  and  feraped 
together  with  an  ivory  fpatula.  It  is  employed  chiefly 
in  oil  painting,  becaufe  the  colour  is  fofter,  brighter, 
and  richer  than  that  of  ochre,  yellow  lead,  or  ocpiment, 
and  bccaufe  it  far  exceeds  thefe  pigments  in  durability. 
It  is  employed  in  particular  when  the  yellow  ought  to 
have  the  appearance  of  gold,  and  in  this  refpeft  it  may 
be  prepared  with  gum  water,  and  ufed  as  a  water  co¬ 
lour.  A  ftill  greater  advantage  of  it  is,  that  it  is  pro¬ 
per  for  enamel  painting,  and  on  that  account  may  he 
employed  on  porcelain  or  earthen  ware  (a).  Frofeffor 
Beckmann,  however,  recommends  to  artifls  to  examine 
whether  the  oxyd  prepared  from  wolfram,  by  boiling  in 
the  muriatic  acid,  which  has  a  beautiful  yellow  colour, 
might  not  be  ufed  in  the  fame  manner  as  Naples  yellow. 

NARDUS.  Under  this  generic  term  we  have,  in 
the  Encyclopedia,  given,  from  the  Philofophlcal  Tranf 
adions ,  a  description  of  the  plant  or  grafs  which  Dr 
Blane  confiders  as  the  fpikenard  of  the  ancients.  It  is 
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Nardus, 

Nares. 


our  duty,  in  this  place,  to  inform  our  readers,  that  Sir 
William  Jones,  in  the  ?d  and  4th  volumes  of  the  Hfratic 
Ref  arches ,  Teems  to  have  completely  proved  that  the 
fpikenard  of  Diofcorides  and  Galen,  or  Nardus  In  die  a, 
was  a  very  different  plant  from  the  Andropogon  of  Dr 
Blane,  and  that  it  grows  in  a  country  far  diitant  from 
Mac  hr  an.  Theproofs  brought  by  the  illufl  rions  prefident 
of  the  A  hath;  Society,  in  lupport  of  his  own  opinion, 
are  too  numerous  and  circumftantial  to  be  introduced 
into  fuch  a  work  as  this.  We  (hall  therefore  only  give 
one  of  them;  which  though,  when  fe  pa  rated  from  the 
refi,  it  lofes  much  of  its  force,  mult  be  allowed,  even 
finely,  to  have  great  weight. 

The  true  Indian  fpikenard  is  coiiftfudly  called  by 
the  Arabs  Sumbulu'l  Hind ;  for  fo  they  tranfiate  the 
name  of  it  in  Diofcorfdes.  Now  (fays  Sir  William)  I 
put  a  fair  and  plain  queftion  feverally  to  three  or  four 
Muffulman  phyfeians ;  “  What  is  the  Indian  name  of 
the  plant  which  the  Arabs  call  Sumbulti’l  Hind  V' 

They'  all  anfivered,  but  fome  with  more  readinefs  than 
others,  fiitlnmns:.  After  a  pretty  long  interval.  I 
fhewed  them  the  fpikes  (as  they  are  called)  cf  JatL 
mans!,  and  afked,  what  was  the  Arabic  name  of  that 
Indian  drug?  They  all  anfivered  readily,  Stimhlu't 
Hind.  The  fame  evidence  may  be  obtained  in  tlii* 
country  by  any*  other  European  who  feeks  it;  and  if 
among  twelve  native  phyficians,  verfed  in  Arabian  and 
Indian  philology,  a  Angle  man  fhould,  after  due  ccnii- 
deration,  give  different  anfivers,  I  will  cheerfully  Tub- 
mit  to  the  Roman  judgment  of  non  liquet.  But  the 
ffatamansi *  evidently  belongs  to  the  natural  order 
which  Linnxus  calls  aggregate;  with  the  following  cha¬ 
racters  : 

Calyx,  fcarce*  any  ;  margin,  hardly  difcernible.  Co¬ 
rolla,  one  petal  ;  tube  fome  what  gibbous  ;  border  five 
cleft.  Staining,  three  Anthers.  Pijlnla,  Germ  beneath 
one  Style  eredh.  Seed,  folitary,  crowned  with  a  pap¬ 
pus.  Root,  fibrous.  Leaves,  hearted,  fourfold  ;  radi¬ 
cal  leaves  petioled. 

It  appeais  therefore  (continues  the  learned  author) 
to  be  the  Protean  plant  Valerian,  a  filler  of  the  Moun¬ 
tain  and  Celtick  Nard,  and  of  a  foecies  which  I  fhoiild 
deferibe  in  the  Linnean  llyle,  Valeriana  fa  turn  ansi 
Jlorilms  t ri and ris,  folds  cordatis  quaternis,  radica/ibus  pc- 
tiolatis .  The  radical  leaves,  riling  from  the  ground, 
and  enfolding  the  young  ilem,  are  plucked  up  with  a 
part  of  the  root,  and  being  dried  in  the  fun  or  by  an 
artificial  heat,  are  fold  as  a  drug,  which,  from  its  ap¬ 
pearance,  has  been  called  fpikenard.  The  Jatamansi 
is  a  native  of  the  melt  remote  and  hilly  parts  of  India, 
fuch  as  Ne  pa'c,  Marar.g  Bntan,  near  which  Ptolemy 
fixes  the  native  foil  of  the  Nardus  Indica.  It  grows 
eredl  above  the  fin  face  of  the  ground,  refeinbling  an  ear 
of  green  wheat ;  and  wdien  recent,  it  has  a  faint  odour, 
which  is  greatly  increafcd  by  the  fimple  procefs  of  dry¬ 
ing  it. 

NARES  (James),  dodlor  of  mufic,  an  eminent R:0 
compofer  and  teacher  in  that  fcience,  under  whom  fome  new  edit.  * 
of  the  firft  mnficians  of  the  prefent  day  received  the 
whole  or  part  of  their  education,  was  the  fon  of  Mr  1 
Nares,  who  was,  for  many  years,  fteward  to  Montague 
_ _  and 
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(a)  In  the  Memoirs  of  the  Academy  of  Sciences  for  1767,  Fougeroux  has  proved  that  the  giallolino prepared 
by  him  produced  on  porcelain  a  much  more  beautiful  colour  than  the  Naples  yellow  fold  in  the  (hops. 
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and  Willoughby  *  earls  of  Abingdon.  He  was  born,  as 
well  as  his  brother,  the  late  Mr  Juftice  Nares,  at  Stan- 
well  in  Middlefex  ;  the  former  in  1715,  the  latter  in 
1716.  His  mufical  education  he  commenced  under 
Mr  Gates,  then  mailer  of  the  royal  chorifters  ^  and 
completed  it  under  the  celebrated  Dr  Pepufch.  Thus 
prepared,  he  officiated,  for  fome  time,  as  deputy  to  Mr 
Figott,  organ  id  of  Windfor  ;  but  on  the  relignation  of 
Mr  Salilbury,  organift  of  York,  in  1734*  was  chofen 
to  fucceed  him,  being  then  only  nineteen.  It  is  related, 
on  undoubted  authority,  that,  when  the  old  mulician 
firft  faw  his  intended  fucceffor,  he  faid,  rather  angrily, 

«  What!  is  that  child  to  fucceed  me  i"  which  being 
mentioned  to  the  organift-eleft,  he  took  an  early  op 
portunity,  on  a  difficult  fervice  being  appointed,  to  play 
it  throughout  half  a  note  below  the  pitch,  which 
brought  it  into  a  key  with  feven  (harps ;  and  went 
through  it  without  the  flighted  error.  Being  a(ked 
why  he  did  fo  ?  he  faid,  that  “  he  only  wiffied  to  (hew 
Mr  Salisbury  what  a  child  could  do.”  His  knowledge  in 
all  branches  of  his  profeffion  was  equal  to  his  pra&ical 
(kill  in  this  inflance  ;  and,  during  hi?  refidence  at  York, 

„  where  he  w'as  abundantly  employed  as  a  teacher,  and 
where  he  married,  Mr  Nares,  by  his -good  corrdud,  as 
well  as  profeffional  merit,  obtained  many  powerful 
friends.  Among  the  foremoft  of  thefe  was  Dr  Fon- 
tayne,  the  refpeClable  and  venerable  dean  of  York; 
who,  when  Dr  Green  died,  towards  the  latter  end  of 
1755,  exerted  his  intereft  fo  fnccefsfully,  that  he  ob¬ 
tained  for  him  the  united  places  of  organift  and  com- 
,  poferto  his  majefty.  He  removed  therefore  to  London 
in  the  beginning  of  1756  ;  and,  about  the  fame  time, 
was  created  do<5or  in  mufic  at  Cambridge. 

On  the  relignation  of  Mr  Gates,  in  1757,  Dr  Nitres 
obtained  alfo  the  place  of  mailer  of  the  chorifters; 
which  having  been,  for  a  long  time,  without  increafe, 
not  with  (landing  the  increafe  of  expences  attending  .it, 
was,  by  royal  favour,  augmented  about  1775*  w*h 
the  falary  of  the  violift  ;  and,  on  the  revival  of  that  place 
for  Mr  Crofdill,  in  1777,  with  that  of  lutanift,  which 
was  annexed  to  it  for  ever.  It  was  in  this  iituation 
that  Dr  Nares  fuperintended  the  education  of  many 
pupils,  who  have  fince  become  famous ;  particularly  Dr 
Arnold,  who,  though  with  him  only  for  a  (hort  time, 
was  highly  diftinguiftied  by  him  for  talents  and  appli¬ 
cation.  The  anthems  and  fervices  which  Dr  Nares 
produced,  as  compofer  to  the  royal  chapel,  were  very 
numerous  ;  many  of  them  have  fmcc  been  printed,  and 
many  which  exill  only  in  manufeript  Hill  continue  to 
be  performed  in  the  choirs  with  much  effc&.  Having 
been  originally  a  mufician  rather  by  aecident  than 
choice,  with  very  ftrong  talents  and  propenfities  alfo 
for  literature,  Dr  Nare3  was  particularly  attentive  to 
exprefs  the  fenfe  of  the  words  he  undertook  to  fet ;  and 
was  the  firft  who  attempted  to  compofe  the  Te.Deum 
for  the  choir- fervice,  in  fuch  a  manner  as  to  fet  off  the 
fentiments  it  contains  to  advantage.  Before  his  time, 
it  had  been  fet  rather  to  a  tegular  ftrain  of  chaunt  than 
to  any  expreffive  melodies.  The  merits  of  Dr  Nares 
were  not  overlooked  by  his  royal  patrons,  whom  lie  had 
-occafionally  the  honour  to  attend  in  private,  though 
mot  a  part  of  his  regular  duty.  To  manileft  his  refpect 
an d  gratitude  for  them,  he  compofed  his  dramatic  ode, 
entitled  The  Royal  Paftoral,  the  words  of  which  were 
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written  by  Mr  Bellamy,  author  of  a  book,  entitled  Nu-ev 
Ethic  Amufcments.  — >r^ 

In  July  17^0,  Dr  Nares  was  obliged,  by  declining 
health,  to  refign  the  care  of  the  chorifters,  in  which 
place  he  was  fucceeded  by  Dr  Ayrton,  his  pupil  and 
valued  friend.  In  his  fixty-eighth  year,  a  conflitution, 
never  robuft,  gave  way,  and  he  died  on  February  10. 

1783.  Teftimony  has  been  borne  to  the  merits  of  Dr 
Nares  by  feveral  writers,  but  more  particulaily  by  Mr 
Mafon,  in  his  preface  to  a  book  of  anthems,  printed  for 
the  ufe  of  Yoik  Cathedial ;  and  in  his  late  E flays  on 
Church  Mufic,  page  138.  The  late  Lord  Mornington, 
fo  well  known  for  mufical  talents,  frequently  confulted 
him  ;  and  Sir  John  Hawkins  derived  advantage  from 
his  acquaintance,  in  the  progrefs  of  his  Hiflory  of  Mu¬ 
fic.  Throughout  life,  he  was  not  left  refpe&ed  as  a  mart 
than  admired  as  a  mufician  ;  he  had  a  vivacity  that  ren¬ 
dered  his  fociety  always  pleafing  ;  and  a  generous  con¬ 
tempt  for  every  thing  bafe,  that  manifefted  itfelf  on  all 
proper  occafions,  and  very  juftly  commanded  elleem. 

His  printed  works  are  thefe  :  t.  Eight  Sets  of  Lef- 
fons  for  the  Harpfichord  ;  dedicated  to  the  Right  Hon. 
Willoughby  Earl  of  Abingdon.  Printed  in  1748  ;  re¬ 
printed  in  1757.  2.  Five  Leffons  for  the  Harpfichord, 
with  a  Sonata  in  fcore  for  the  Harpfichord  or  Organ  ; 
dedicated  to  the  Right  Honourable  the  Countefs  of 
Carlifle  ;  publiftied  in  1758  or  1759.  3*  A  Set  of 

Eafy  Leffons  for  the  Harpfichord,  three  in  number; 
with  a  dedication  to  the  public,  figned  J.  N.  4.  A 
Treatife  on  Singing,  fmall  fize.  5.  11  Principio  ;  or  A 
regular  Introduction  to  playing  on  the  Harpfichord  or 
Organ.  This  was  the  firft  fet  of  pfogrelfive  leffons 
publilhed  on  a  regular  plan.  6.  The  Royal  Paftoral,  a 
Dramatic  Ode  ;  dedicated  to  his  Royal  Highnefs  the 
Prince  of  Wales;  printed  in  fcore,  with  an  overture  and 
chorufes.  7.  Catches,  Canons,  and  Glees;  dedicated 
to  the  late  Lord  Mornington.  8.  Six  Fugues,  with 
Introductory  Voluntaries  for  the  Organ  or  Harpii- 
chord.  9.  A  Concife  and  Eafy  Treatife  on  Singing, 
with  a  Set  of  Englifti  Duets  for  Beginners.  A  difler- 
ent  work  from  the  former  fmall  treatife.  10.  Twenty 
Anthems,  in  fcore,  for  one,  two,  three,  four,  and  five 
Voices.  Compofed  for  the  Ule  of  his  Majefty’s  Cha¬ 
pels  Royal,  1778.  11.  Six  Eafy  Anthems,  with  a  fa¬ 

vourite  Morning  and  Evening  Service,  left  for  publica¬ 
tion  at  his  -death,  and  publiftied  in  1 788,  with  a  portrait 
and  a  concife  account  of  the  author.  Of  thefe  compo- 
litions  the  following  (hort  chara&er  is  given  by  an  emi¬ 
nent  mufician,  to  whom  they  are  all  well  known  :  “  1  he 
leffons  are  compofed  in  a  mafterly  and  pleafing  (lyle  ; 
free  from  thofe  tricks  and'  unmeaning  fucceffion#  of 
femitones,  to  which  a  good  ear  and  iound  judgment 
never  can  be  reconciled.  The  treatifes  on  hnging 
contain  duets  compofed  for  the  ufe  of  the  children  of 
the  loyal  chapels,  fupericr  to •  ?my  thing  yet  pubhfli- 
ed  ;  and  fuch  as  every  teacher  ought  to  perufe.  His 
catches,  canons,  and  glees,  are  natural  and  pleafing-; 
efpccially  the,  glee  to -all  Lovers^of  Harmony,  which 
gained  the  prize  medal  at  the  catch-club  in  1770.  The 
•Royal  Pallorai  is  compofed  throughout  in  a  very 
matleriy  manner ;  particularly  the  chorufes,  with  which 
each  part  concludes.  This  ode,  containing  108  pages, 
was  written,  and  all  the  vocal  and  inftrumental  parts 
.  trail fc-ribed  for.  performing,  within  twelve  days.  The 

fix 
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ators  fix  fugues,  with  introdu&ory  voluntaries  for  the  organ,  fured  feveral  who  were  only  five  feet  four  inches,  but  Naviga  tort. 


contain  the  ftrongeft  proofs  of  ingenuity  and  judge¬ 
ment  ;  few,  if  any,  have  ever  been  written  that  can  be 
preferred  to  them.  In  both  fets  of  the  anthems,  the 
fame  charaCteriftics  appear  ;  and  the  fervice  of  the  lat* 
<  ter  very  juftly  acquired  the  title  oi favourite  ;  nor  can 
there  be  any  doubt  that  the  works  of  this  author  will 
be  admired  as  long  as  a  tafte  for  mufic  (hall  fubfift.” 

NAVIGATORS  islands,  an  archipelago  in  the 
vSouth  Sea,  difeovered  by  Bougainville,  who  gave  to 
them  that  name,  becaufe  the  natives  do  not  oafs  between 
the  different  villages,  which  are  all  built  in  creeks  and 
bays,  but  in  their  canoes.  The  Navigators  Tflands  are 
ten  in  number  ;  namely,  Opoun ,  Leone ,  Fanfou?y  Ma- 
OV  an  A,  Oyohvviij  Calinaffty  Polay  Shikay  OJfamo>  and 
Quera. 

We  have  already  given  an  account  of  the  foil  and 
produ&ions  of  Maouana  ;  and  as  the  other  iflands  of 
this  clufter  are  equally  fertile,  we  need  not  go  over  the 
fame  ground  again.  It  may  be  proper,  however,  to 
obferve,  that  in  fome  of  them  the  fngar-cane  was  found 
growing  fpontaneonfly,  though  its  juice  contained  lefs 
c>f  the  faccharine  fub'lance  than  the  fugar  cane  of  the 
Weft  fr.dies,  which  our  voyagers  attributed  to  its  grow¬ 
ing  in  a  richer  foil  and  in  the  (hade.  According  to 
Peroufe,  the  Navigators  1  (lands  are  fituated  about  the 
14th  degree  of  fouth  latitude,  and  between  the  171ft 
and  175th  degrees  of  longitude  weft  from  Paris.  In 
Oyolava  the  fmoke  was  feen  hoveling  over  a  village  as 
over  a  large  European  town  ;  and  the  number  of  ca¬ 
noes  which  from  that  ifland  furrourded  the  frigates  was 
immenfe.  Thefe  are  very  ticklifh  veftels,  and  would  be 
absolutely  ufelefs  to  any  body  but  fuch  excellent  fvvim- 
mers  as  the  iflanders,  who  are  no  more  furprifed  or  un- 
eafy  at  their  overfetting  than  we  are  at  the  fall  of  a 
hat.  Taking  up  the  canoe  on  their  (boulders,  they 
empty  it  of  water,  and  then  get  in  again,  with  the  cer¬ 
tainty  of  having  the  fame  operation  to  perform  afecond 
time  in  half  an  hour.  Sometimes  they  join  two  canoes 
together  by  means  of  a  crofs  piece  of  wood,  in  which 
they  make  a  ftep  to  receive  the  mad  ;  and  in  this  way 
they  are  lefs  liable  to  be  overfet,  fometimes  performing 
a  long  voyage  without  any  fuch  accident.  It  is  need- 
lefs  to  add,  that  thefe  canoes  are  very  fmall,  generally 
containing  only  five  or  fix  perfons,  though  fome  few  of 
them  may  contain  as  many  as  fourteen. 

The  natives  of  the  Navigators  I  (lands  are  tall  and 
well  made.  Their  ufual  height  is  five  feet  nine,  ten, 
and  eleven  inches  ;  but  their  ftatnre  is  lefs  altoniftiing 
than  the  coloftal  proportions  of  the  different  parts  ot 
their  bodies.  u  Our  curio fity  (fays  Peroufe),  which 
often  led  us  to  meafure  them,  gave  them  an  opportu¬ 
nity  of  making  frequent  companions  of  their  bodily 
fbeiigth  with  oars.  Thefe  companions  were  not  to 
our  advantage  ;  and  we  perhaps  owe  our  misfortunes 
(fee  Maouana  in  this  Suppl.)  to  the  idea  of  individual 
fuperiority  refulting  from  repeated  trials  Their  conn, 
tenances  often  appeared  to  exprefs  a  fentiment  of  dif- 
dain,  which  I  hoped  to  deftroy,  by  ordering  our  arim 
to  be  ufed  in  their  prefence:  but  my  end  could  only 
have  been  gained  by  directing  them  againft  human  vic¬ 
tims  ;  for  otherwife  they  took  the  noife  for  fport,  and 
the  trial  for  a  diverfion. 

“  Among  thefe  Indians  a  very  fmall  number  is  be-, 
low  the  height  indicated  above.  X  have,  however,  ra$a* 
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thefe  are  the  dwarfs  of  the  country  ;  and  although 
their  ftature  refemhles  ours,  their  ftrong  and  nervous 
arms,  their  broad  chefts,  and  their  legs  and  thighs,  are 
of  a  very  different  proportion. 

“  The  men  have  the  body  painted  or  tatowed,  fo 
that  any  one  would  fuppoie  them  clad,  although  they 
go  almoft  naked.  They  have  only  a  girdle  of  fea- 
weeds  encircling  their  loins,  which  comes  down  to  their 
knees,  and  gives  them  the  appearance  of  the  liver  gods 
of  tabulous  hiftory,  whom  it  is  cuftomary  to  depiCl  with 
rufhes  round  their  waill.  Their  hair  is  very  long.  They 
often  twift  it  round  their  heads,  and  thus  add  to  their 
native  ferocity  of  countenance,  which  always  expreffes 
either  furprife  or  anger.  The  leaft  difpute  between 
them  is  followed  by  blows  of  (licks,  clubs,  or  paddles; 
and  often,  without  doubt,  cods  the  combatants  their 
lives  They  are  almoft  all  covered  with  fears,  which 
can  only  be  the  confequence  of  their  individual  quar- 
1  •  Is.  The  ftature  of  the  women  is  proportioned  to 
that  of  the  men.  They  are  tall,  (lender,  and  not  with¬ 
out  grace  ;  but  they  lofe,  while  yet  in  their  prime, 
thofe  elegant  forms,  of  which  nature  has  not  broker?  the 
mould  among  this  barbarous  race,  but  of  which  (he  ap¬ 
pears  to  leave  them  in  poffelfion  only  fora  moment,  and 
with  reluClance.  Among  a  great  number  of  women 
that  I  had  an  opportunity  of  feeing,  I  only  obferved 
three  really  pretty.  The  grofs  effrontery  of  the  reft, 
the  indecency  of  their  motions,  and  the  difgufting  of¬ 
fers  which  they  made  of  their  favours,  rendered  them 
fit  mothers  and  wives  for  the  ferocious  beings  that  fur- 
rounded  us.”  Our  author  gives  the  following  inftance 
of  indecent  manners,  which  is,  perhaps,  without  a  pa¬ 
rallel. 

The  young  and  prettied  females  foon  attra&ed  the 
attention  of  feveral  Frenchmen,  who,  in  fpfte  of  the 
Commodore's  prohibition,  endeavoured  to  form  a  con¬ 
nection  with  them,  and  were  fuccefsful.  The  looks  c£ 
the  Europeans  exprtfting  defires  which  were  foon  di¬ 
vined,  fome  old  women  undertook  the  negociation.  The 
altar,  was  prepared  in  the  handfomeft  hut  in  the  village, 
all  the  blinds  were  let  down,  and  the  inquifitive  were 
excluded.  The  victim  was  then  hid  in  the  arms  of  au 
old  rnai>,  wdio  exhorted  her,  during  the  ceremony,  to 
moderate  the  exprdfion  ofiier  pain;  while  the  matrons 
fang  and  howled  :  the  ceremony  being  performed  in 
their  prefence,  and  under  the  aufpices  of  the  old  rnau, 
who  ferved  at  once  as  prieft  and  altar.  All  the  wo¬ 
men  and  children  in  the  village  were  round  the  houfe, 
gently  lifting  up  the  blinds,  and  feekiug  tp  enjoy  the 
light  through  the  fmallell  crevices  in  the  mats.  What¬ 
ever  former  navigators  may  have  faid,  Peroufe  wrns  con- 
vinetd  that,  in  the  Navigators  I  (lauds  at  lead,  the 
young  girls,  before  they  are  married,  are  miftreflls  of 
their  perfons,  and  that  they  are  not  dilhonoured  by 
their  coinpiaifarice.  It  is  even  more  than  probable, 
that  in  marrying  they  are  called  to  no  account  con¬ 
cerning  their  pall  conducl ;  but  he  had  no  doubt  that 
they  are  obliged  to  be  more  refer ved  when  provided 
with  a  hufband. 

Phefe  people  cultivate  certain  arts  with  fuccefs.  Un¬ 
der  the  article  Maouana  mention  has  been  made  of  the 
elegant  form  which  they  give  to  their  huts.  It  is  not 
with  fuch  folly  as  is  commonly  fuppofed  that  they  dif- 
dam  our  inftruments  of  iron;  for  they  finifh  their  work 

very- 
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Navigators,  very  neatly  with  tools  made  of  a  very  fine  and  compaft  is  well  known  that  the  Tagayan 
* - v -  fpecies  of  bafaltes  in  the  form  of  an  adze,  lor  a  few 
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ghfs  beads  thc7  fold  to  Peroufe  large  three-legged 
difhes  of  a  fingle  piece  of  wood,  and  lo  well  polihied 
that  they  feemed  to  have  been  laid  over  with  a  coat  of 
the  fineit  varnifh.  It  would  take  an  European  work¬ 
man  feveral  days  to  produce  one  of  thefe  difhes,  winch, 
for  want  of  proper  inflruments,  mull  cod  an  Indian  fe¬ 
veral  months  labour.  They  fet,  however,  fcarcely 
any  value  upon  them,  becaufe  they  fet  little  upon  the 
time  they  employ.  The  fruit  trees  and  nutritious  roots 
that  grow  fpontaneoufly  around  them,  infure  to  them 
their  fubfiflence,  as  uell  as  that  of  their  hogs,  dogs, 
and  fowls;  and  if  they  fometimes  ftoop  to  work,  it  is 
to  procme  enjoyments  rather  agreeable  than  ufeful. 
They  manufacture  very  fine  mats,  and  fome  paper  ('tuffs. 
Our  author  remarked  two  or  three  of  them,  whom  he 
took  for  chiefs,  with  a  piece  of  cloth  tied  round  their 
waifl  like  a  petticoat,  inftead  of  a  girdle  of  weeds.  It 
is  compofed  of  real  thread,  prepared  no  doubt  from 
fome  filamentous  plant  like  the  nettle  or  flax  ;  and  is 
manufa&ured  without  a  fhuttle,  the  threads  being  ab* 
folutely  laid  over  one  another  like  thofe  of  their  mats. 
This  cloth,  which  has  all  the  fupptenCfs  and  folidity  of 
ours,  is  very  fit  for  the  fails  of  their  canoes  ;  and  ap¬ 
peared  far  fnperior  to  the  paper  fluff  of  the  Society  and 
Friendly  Iflands,  which  they  manufacture  alfo.  Their 
canoes  are  well  conllruCted,  and  furnifh  a  good  proof  of 
the  fit  ill  with  which  they  work  in  wood.  For  a  few 
glafs  beads  they  gave  to  the  Frenchmen,  among  other 
things,  a  wooden  veffel  filled  with  cocoa  nut  oil,  exaCl- 
ly  of  the  fhape  of  our  earthen  pots,  and  fuch  as  no  Eu¬ 
ropean  would  undertake  to  fafhion  by  any  other  means 
than  a  turning  lathe.  Their  ropes  are  round,  and  twill¬ 
ed  like  watch  chains  of  ribbon  :  their  mats  are  very  fine; 
but  their  flufFs  are  inferior  to  thofe  of  the  Eafler  and 
Sandwich  Iflands. 

Peroufe  derives  the  natives  of  thofe  iflands,  whofe 
colour,  he  fays,  nearly  refembles  that  of  the  Algerines 
and  other  nations  on  the  coafl  of  Barbary,  from  the 
Malays  ;  and  as  we  do  not  vouch  for  the  truth  of  his 


j  wUl  _  the  Talgal,  and  theNavigatoi 

generality  of  languages  fpoken  in  the  Philippines,  are  - 
derived  from  the  Malay :  a  language  more  diffufed  than 
were  thofe  of  the  Greeks  and  Romans,  and  common  to 
the  numerous  tribes  that  inhabit  the  iflands  of  the  great 
Pacific  Ocean.  It  appears  to  me  evident,  that  all  thefe  % 
different  nations  are  the  progeny  of  Malay  colonies, 
which,  in  fome  age  extremely  remote,  conquered  the 
iflands  they  inhabit.  I  (houtd  not  even  wonder,  if  the 
Chinefe  and  Egyptians,  whofe  antiquity  is  fo  much 
vaunted,  were  mere  moderns  in  comparifon  of  the  Ma¬ 
lays.  But  however  this  may  be,  I  am  fatisfied  that  the 
aborigines  of  the  Philippine  Iflands,  Pormofa,  New 
Guinea,  New  Britain,  the  New  Hebrides,  the  Friendly 
Iflands,  &c.  in  the  fouthern  hemifphere,  and  thofe  of 
the  Marianna  and  Sandwich  iflands  in  the  northern, 
were  that  race  of  woolly  headed  men  ft  ill  found  in  the 
interior  of  the  iflands  .of  Luconia  and  Formofa.  Lhey 
were  not  to  be  fubjugated  in  New  Guinea,  New  Bri¬ 
tain,  and  the  New  Hebrides  ;  but  bein^  overcome  in 
the  more  eaftern  iflands,  which  were  too  fmall  to  afford 
them  a  retreat  in  the  centre,  they  mixed  with  the  con¬ 
quering  nation.  Thence  has  refulted  a  race  of  very 
black  men,  whofe  colour  is  Hill  feveral  {hades  deeper 
*han  that  of  certain  families  of  the  country,  probably 
becaufe  the  latter  have  made  it  a  point  of  honour  to 
keep  their  blood  unmixed.  I  was  (truck  with  thefe 
two  very  diftin£l  races  in  the  Iflands  of  Navigators,  and 
cannot  attribute  to  them  any  other  origin. 

“  The  defendants  of  the  Malays  have  acquired  in 
thofe  iflands  a  degree  of  vigour  and  ftrength,  a  lofty 
ftature,  and  a  Herculean  form,  which  they  do  not  in¬ 
herit  fiora  their  forefathers,  but  which  they  owe,  with¬ 
out  doubt,  to  an  abundance  of  food,  to  a  mild  climate, 
and  to  the  influence  of  different  phyfical  caufes  which 
have  been  conftantly  acting  during  a  long  feries  of  ge¬ 
nerations.  The  arts  which  they  perhaps  brought  with 
them  may  have  been  loft  for  want  of  materials  and  in- 
ftrnments  to  pra&ife  them  ;  but  the  identity  of  lan¬ 
guage,  like  Ariadne’s  clue,  enables  the  obferver  to  fol¬ 
io  w°  all  the  windings  of  this  hew  labyrinth.  The  feu- 


Malavs  ;  and  as  we  co  not  vouen  lor  tne  truui  01  n.b  iuw  / 

theory,  though  we  admit  it  to  be  ingenious,  we  fhall  dal  government  is  alio  preferved  here:  that  government 
•  . L _ r  °  h.  fnnrvrrr.  it  in  his  own  which  little  tyrants  may  regret ;  which  was  the  dilgrace 


aive  the  reafoning  by  which  he  iupports  it  in  his  own 
words 


“  We  did  not  at  firft  djfcover  (fays  he)  any  identity 
between  their  language  and  that  of  the  natives  of  the 
Society  and  Friendly  Iflands,  of  which  we  had  vocabu¬ 
laries  ;  but  a  moie  mature  examination  convinced  us, 
that  they  fpeak  a  dialed  of  the  fame  language  A 
fa&  which  tends  to  prove  it,  and  which  confirms  the 
opinion  of  the  Eugliih  concerning  the  origin  of  thefe 
people,  is,  that  a  young  domeflic,  a  native  of  the  pro¬ 
vince  of  Tagayan  in  the  north  of  Manilla,  underftood 
and  explained  to  us  the  greater  part  of  their  words,  it 


which  little  tyrants  may  regret ;  which  was  the  difgrace 
of  Europe  for  feveral  centuries;  and  of  which  the  Go¬ 
thic  remains  are  ftill  to  be  found  in  our  laws,  and  aie 
the  medals  that  atteft  our  ancient  barbarifm  :  that  go¬ 
vernment,  which  is  the  mo  ft  proper  to  keep  up  a  feio- 
city  of  manners,  becaufe  the  fmalleft  difputes  occaficm 
wars  of  village  againll  village,  and  becaufe  wars  of  this 
nature  are  conduded  without  magnanimity,  and  with¬ 
out  courage.  Surprifes  and  treachery  are  employed  by 
turns;  and  in  thefe  unfortunate  countries,  inftead  of  ge¬ 
nerous  warriors,  nothing  is  to  be  found  but  bafe  affal- 
fins  (a).  The  Malays  -are  ftill  the  moft  perfidious  na¬ 
tion 


(a)  This  was  written  under  the  old  government  of  France  by  a  man  who,  like  other  declaimers  in  the  cau  e 
of  liberty,  forgot  the  excellencies,  and  infilled  only  on  the  defeats  of  the  feudal  inftitntions.  Had  Peroufe,  how¬ 
ever,  returned  to  Europe,  and  wit  netted  th  ephilofophic  government  of  his  country,  he  would  have  perceived,  t  at 
liberty  and  equality ,  and  the  rights  of  man,  are  as  well  calculated  to  generate  bale  affafiins,  as  the  Gothic  remains 
of  that  government  by  which  he  fuppofed  Europe  to  have  been  fo  long  difgraced.  He  might  even  have  lived  to 
regret,  that  his  lot  was  not  call  among  the  bold  and  ferocious  inhabitants  of  Maouana  ;  for  the  treachery  an 
cruelty  of  thefe  people  bears  no  proportion,  even  in  his  affe&ing  narrative,  to  the  fyftematic  cruelty  of  thofe  w  10 
decreed,  that  the  endfandifies  the  means,  and  that  nothing,  however  atrocious  in  the  rilimation  of  antiquated 
moralifts,  is  to  be  omitted,  which  contributes  to  elevate  the  mean  above  the  noble. 
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zcr  tlon  of  Afia  ;  and  their  children  have  not  degenerated, 
II  becaufe  the  fame  caufes  have  led  to  and  produced  the 
pa*  fame  effects.  It  may  be  ohje&ed,  perhaps,  that  it 
y  mu  ft  have  been  very  difficult  for  the  Malays  to  make 
their  way  from  weft  to  eaft,  to  arrive  at  thefe  different 
iflands ;  but  the  wefterly  winds  blow  as  frequently  as 
the  ealterly  in  the  vicinity  of  the  equator,  along  a  zone 
of  feven  or  eight  degrees  from  north  to  fouth,  where  the 
wind  is  fo  variable,  that  it  is  hardly  more  difficult  to 
navigate  eaft  than  weft.  Eefides,  thefe  different  con- 
quefts  may  not  have  been  effected  at  the  fame  time : 
the  people  in  queffion  may,  on  the  contrary,  have 
furead  themfdves  by  little  and  little,  and  gradually  have 
introduced  that  form  of  government  which  (till  exifts  in 
the  peninfula  of  Malacca,  at  Java,  Sumatra,  and  at 
Borneo,  2s  well  as  in  all  the  other  countries  fubjedl  to 
that  barbarous  nation/* 

NAZER,  Nazr,  Nezer,  Nuzzer,  Nuzzerana  j 
a  prefent  from  an  inferior  ;  fees  of  office. 

NEBULOUS,  or  Cloudy,  a  term  applied  to  cer¬ 
tain  fixed  ftars  which  (hew  a  dim  hazy  light;  being  lefs 
than  thofe  of  the  fixth  magnitude,  and  therefore  fcarce- 
1)’  vifible  to  the  naked  eye,  to  which  at  befl  they  only 
appear  like  little  dufky  fpecks  or  clouds.  Through  a 
moderate  telefcope,  thefe  nebulous  ftars  plainly  appear 
to  be  congeries  or  clufters  of  feveral  little  ftars. 

NECKAR  isle,  a  fmall  barren  ifland,  or  rather 
rock,  difcovered  by  Peroufe  in  the  Pacific  Ocean. 
Though  its  fterility  renders  it  of  no  importance  in  it- 
felf,  its  exa&  fituation  muft  be  interefting  to  navigators, 
who  are  therefore  obliged  to  the  French  Commodore 
for  having  afcertained  its  latitude  to  be  230  34'  north, 
and  its  longitude  to  be  1660  52'  weft  from  Paris.  From 
the  foundings  the  Neckar  feemed  to  be  only  the  top  or 
nucleus  of  a  much  more  confiderable  ifland,  which,  pro¬ 
bably  from  being  compofed  of  a  foft  and  diffoluble  fub- 
ftance,  the  fea  had  gradually  wafhed  away.  In  pro¬ 
portion  as  the  frigates  left  the  {bore,  the  depth,  which 
at  the  diftance  of  a  mile  was  very  little,  gradually  in- 
creafed,  till,  at  the  diftance  of  about  ten  miles,  no  bot¬ 
tom  was  found  with  a  line  of  150  fathoms  ;  and  over 
the  whole  of  that  fhore  the  bottom  confifted  of  coral 
and  broken  fhells. 

NEPAL,  a  kingdom  of  India,  fituated  to  the 
north-eaft  of  the  city  of  Patna,  at  the  diftance  of  ten 
or  twelve  days  journey.  Within  the  diftance  of  four 
days  journey  from  Nepal  the  road  is  good  in  the  plains 
of  Hindoftan,  but  in  the  mountains  it  is  bad,  narrow, 
and  dangerous.  At  the  foot  of  the  hills  the  country  is 
called  Teriant  ;  and  there  the  air  is  very  unwholefome 
from  the  middle  of  March  to  the  middle  of  November; 
and  people  in  their  paffage  catch  a  diforder  called  in 
the  language  of  that  country  aul ;  which  is  a  putrid 
fever,  and  of  which  the  generality  of  people,  who  are 
attacked  with  it,  die  in  a  few  days  ;  but  on  the  plains 
there  is  no  apprehenfion  of  it.  Although  the  road  be 
very  narrow  and  inconvenient  for  three  or  four  days  at 
the  paffes  of  the  hills,  where  it  is  neceffary  to  crofs  and 
recrofs  the  river  more  than  fifty  times,  yet,  on  reaching 
the  interior  mountain  before  you  defcend,  you  have  an 
agreeable  profpedl  of  the  extenfive  plain  of  Nepal,  re- 
fembling  an  amphitheatre  covered  with  populous  towns 
and  villages :  the  circumference  of  the  plain  is  about 
200  miles,  a  little  irregular,  and  furrounded  by  hills  on 
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all  fides,  fo  that  no  perfon  can  enter  or  come  out  of  it  Nepal, 
without  paffing  the  mountains.  v-— 

There  are  three  principal  cities  in  the  plain,  each  of 
which  was  the  capital  of  an  independent  kingdom  ;  the 
principal  city  of  the  three  is  fituated  to  the  northwaid 
of  the  plain,  and  is  called  Cat'hmandu :  it  contains 
about  18,000  houfes;  and  this  kingdom,  from  fouth  to 
north,  extends  to  the  diftance  of  twelve  or  thirteen  days 
journey  as  far  as  the  borders  of  Tibet,  and  h  almoft  as 
extenfive  from  eaft  to  weft.  The  king  of  Cat’limandu 
lias  always  about  50,000  foldiers  in  his  feiviee.  The 
fecond  city  to  the  fouth-weft  of  CaPhmandu  is  called 
Leftt  Pattern  ;  it  contains  near  24,000  houfes.  The 
third  principal  city  to  the  eaft  of  Lelit  Pattan  is  called 
B'batgan  :  it  contains  about  t  2,000  families  ;  and  is 
the  metropolis  of  a  diltridl  which  extends  towards 
the  eaft  to  the  diftance  of  five  or  fix  days  jour¬ 
ney  ;  and  borders  upon  another  nation,  alfo  indepen¬ 
dent,  called  Ciratas ,  who  profefs  no  religion.  Befidea 
thefe  three  principal  cities,  there  are  many  other  large 
and  lefs  confiderable  towns  or  fortreffes  ;  one  of  which 
is  Timiy  and  another  Cipoliy  each  of  which  contains 
about  8000  houfes,  and  is  very  populous.  All  thofe 
towns,  both  great  and  fmall,  are  well  built;  the  houfes 
are  conftru&ed  of  brick,  and  are  three  or  four  ftoriea 
high  ;  their  apartments  are  not  lofty  ;  they  have  doors 
and  windows  of  wood  well  worked  and  arrange  V  with 
great  regularity.  The  ftreets  of  all  their  towns  are  pa¬ 
ved  with  brick  or  flone,  with  a  regular  declivity  to  car¬ 
ry  off  the  water.  In  almoft  every  ftreet  of  the  capital 
towns  there  are  alfo  good  wells  made  of  ftone,  from 
which  the  water  paffes  through  feveral  ftone  canals  for 
the  public  benefit.  In  every  town  there  are  large  fquare 
varandas  well  built,  for  the  accommodation  of  travellers 
and  the  public  :  thefe  varandas  are  called  Pali ;  and 
there  are  alfo  many  of  them,  as  well  as  wells,  in  diffe¬ 
rent  parts  of  the  country  for  public  ufe.  There  are 
alfo,  on  the  outfide  of  the  great  towns,  fmall  fquare  re* 
fervoirs  of  water,  faced  with  brick,  with  a  good  road  to 
walk  upon,  and  a  large  flight  of  fteps  for  the  convenience 
of  thofe  who  choofe  to  bathe. 

The  religion  of  Nepal  is  of  two  kinds  :  the  more 
ancient  is  profeffed  by  many  people  who  call  themfdves 
Baryefu ;  they  pluck  out  all  the  hair  from  their  heads; 
their  drefs  is  of  coarfe  red  woollen  cloth,  and  they  wear 
a  cap  of  the  fame  :  they  are  confidertd  as  people  of  the 
religious  order,  and  their  religion  prohibits  them  from 
marrying,  as  it  is  with  the  Lamas  of  Tibet,  from  which 
country  their  religion  was  originally  brought ;  but  in 
Nepal  they  do  not  obferve  this  rule,  except  at  their 
diferetion.  They  have  large  monafteries,  in  which  eve¬ 
ry  one  has  a  feparate  apartment  or  place  of  abode.  They 
obferve  alfo  particular  feftivals,  the  principal  of  which 
is  called  Tatra  in  their  language,  and  continues  a  month 
or  longer  according  to  the  pleafure  of  the  king.  The 
ceremony  confifts  in  drawing  an  idol,  which  at  Lelit 
Pattan  is  called  Baghero ,  in  a  large  and  richly  orna¬ 
mented  car,  covered  with  gilt  copper:  round  about  the 
idol  ftand  the  king  and  the  principal  Baryefus ;  and  in 
this  manner  the  vehicle  is  almoft  every  day  drawn  thro* 
fome  one  of  the  ftreets  of  the  city  by  the  inhabitants, 
who  run  about  beating  and  playing  upon  every  kind  of 
inftrument  their  country  affords,  which  make  an  incon* 
ceivable  noife. 
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The  other  religion,  the  more  common  of  the  two,  is 
'  that  of  the  Brahmens,  and  is  the  fame  as  is  followed  in 
Hindoffan,  with  the  difference  that,  in  the  latter  conn- 
try  the  Hindus  being  mixed  with  the  Mahommedans, 
their  religion  alfo  abounds  with  many  prejudices,  and  is 
not  ftridUy  obferved;  whereas  in  Nepal,  where  there  are 
no  Mulfelmans  (except  one  Cafhniirian  merchant),  the 
Hindu  religion  is  pradifed  in  its  greateft  purity  :  eve¬ 
ry  day  of  the  month  they  clafs  under  its  proper  name, 
when  certain  facrifices  are  to  be  performed  and  certain 
prayers  offered  up  in  their  temples  :  the  places  of  wor- 
fhip  are  more  in  number  in  thtir  towns  than  are  to  be 
found  in  the  mofl  populous  and  mod  flourifhing  cities 
of  Chriftendom;  many  of  them  are  magnificent  accord¬ 
ing  to  their  ideas  of  architecture,  and  conflru&ed  at  a 
vtry  confiderable  expence  ;  fome  of  them  have  four  or 
five  fquare  cupolas,  and  in  fome  of  the  temples  two  or 
three  of  the  extreme  cupolas,  as  well  as  the  doors  and 
windows  of  them,  are  decorated  with  gilt  copper. 

In  the  city  of  Lelit  Pattan  the  temple  of  Baghero  is 
more  valuable,  on  account  of  the  gold,  filver,  and  jewels 
it  contains,  than  even  the  lioufe  of  the  king.  Lefides 
the  large  temples,  there  are  alfo  many  fmall  ones,  which 
have  flairs,  by  which  a  fingle  perfon  may  afeend,  on 
the  outfide  all  around  them  ;  and  fome  of  thofe  fmall 
temples  have  four  (ides,  others  fix,  with  fmall  Hone  or 
marble  pillars  polifhed  very  fmooth,  with  two  or  three 
pyramidal  (lories,  and  all  their  ornaments  well  gilt,  and 
neatly  worked  according  to  their  ideas  of  talfe.  On 
the  outlide  of  fome  of  their  temples  there  are  great 
fquare  pillars  of  tingle  Bones  from  twenty  to  thirty  feet 
high,  upon  which  they  place  their  idols  fuperbly  gilt. 
The  greatefl  number  of  their  temples  have  a  good  ftone 
ftaircafe  in  the  middle  cf  the  four  fquares,  and  at  the 
«ind  of  each  flight  of  Hairs  there  are  lines  cut  out  of 
Hone  on  both  Tides :  around  about  their  temples  there 
are  alfo  bells,  which  the  people  ring  on  particular  occa- 
iions ;  and  when  they  are  at  prayers,  many  cupolas  are 
alfo  quite  filled  with  little  bells  hanging  by  cords  in  the 
in  fide  about  the  difiance  of  a  foot  from  each  other, 
which  make  a  great  noife  on  that  quarter  where  the 
wind  conveys  the  found.  There  are  not  only  fuperb 
temples  in  their  great  cities,  but  alfo  within  their  cafiles. 

To  the  eafiward  of  Cat’hmandu,  at  the  difiance  of 
about  two  or  three  miles,  there  is  a  place  called 
by  which  there  flows  a  fmall  river,  the  water  of  vyhich 
is  efteemed  holy,  according  to  their  fuperftitious  ideas, 
and  thither  they  carry  people  of  high  rank,  when  they 
are  thought  to  be  at  the  point  of  death  :  at  this  place 
there  is  a  temple,  which  is  not  inferior  to  the  beft  and 
richeft  in  any  of  the  capital  cities.  They  alfo  have  it 
on  tradition,  that  at  two  or  three  places  in  Nepal  va¬ 
luable  treafures  are  concealed  under  ground  :  one  of 
thofe- places  they  believe  is  1  olu;  but  no  one  is  permit¬ 
ted  to  make  life  of  them  except  the  king,  and  that 
only  in  cafes  of  neceffity.  Thofe  treafures,  they  fay, 
have  been  accumulated  in  this  manner:  When  any  tem¬ 
ple  had  become  very  rich  from  the  offerings  of  the  peo¬ 
ple,  it  was  deftroyed,  and  deep  vaults  dug  under  ground 
one  above  another,  in  which  the  gold,  filver,  gilt  cop¬ 
per,  jewels,  and  every  thing  of  value,  were  depofited. 
t  his  was  found  to  be  adtually  the  cafe  when  the  mif- 
fionary,  from  whofe  memoir  thi3  account  of  Nepal  is 
taken,  was  at  Cat’hmandu.  One  of  the  kings,  or  pre¬ 
tenders  to  the  crown,  who  were  then  at  war  with  each 
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other,  being  In  the  utmoft  diftrefs  for  want  of  money  to 
pay  his  troops,  ordered  the  vaults  at  Tolu  to  be  open-  ~ 
ed  ;  and  found  ill  the  firft  vault  more  money,  belides 
filver  and  gold  idols,  than  he  had  immediate  occafion 
for. 

To  the  weft  ward  alfo  of  the  great  city  of  Lelit  Pat- 
tan,  at  the  diftance  of  only  three  miles,  is  a  caflle  call- 
ed  Banga ,  in  which  there  is  a  magnificent  temple.  No 
one  of  the  mifiionaries  ever  entered  into  this  caftle  ;  be- 
caufe  the  people  who  have  the  care  of  it,  have  fuch  a 
fciupulous  veneration  for  the  temple,  that  no  perfon  is 
permitted  to  enter  it  with  his  (hots  on ;  and  the  mifiio¬ 
naries,  unwilling  to  (hew  fuch  refped  to  their  falfe  dei¬ 
ties,  never  entered  it.  The  author  of  this  memoir,  how¬ 
ever,  who  a 6b  d  as  phyfician  to  the  commandant,  was 
of  courfe  admitted  within  the  caftle,  and  got  a  light  of 
the  celebrated  temple,  which  he  declares,  that  for  mag¬ 
nificence  he  believes  fuperior  to  every  thing  in  Europe. 

Befides  the  magnificence  of  the  temples,  whieh  their 
cities  and  towns  contain,  there  are  many  other  rarities. 
At  Cat’hmandu,  on  one  fide  of  the  royal  garden,  there 
is  a  large  fountain,  in  which  is  one  of  their  idols  called 
N aray an.  This  idol  is  of  blue  ftone,  crowned  and 
fleeping  on  a  mattrafs  alfo  of  the  fame  kind  of  ftone, 
and*  the  idol  and  the  mattrafs  appear  as  floating  upon 
the  water.  This  ftone  machine  is  very  large,  being 
about  18  or  20  feet  long,  and  broad  in  proportion,  but 
well  worked,  and  in  good,  repair. 

In  a  wall  of  the  royal  palace  of  Cat’hmandu,  which  is 
built  upon  the  court  before  the  palace,  there  is  a  great 
ftone  of  a  fingle  piece,  which  is  about  fifteen  feet  long, 
and  four  or  live  feet  thick  ;  on  the  top  of  this  great 
ftone  there  are  four  fquare  holes  at  equ?.l  diftances  from 
each  other  ;  in  the  infide  of  the  wall  they  pour  water 
into  the  holes  ;  and  in  the  court  fide,  each  hole  having 
a  clofed  canal,  every  perfon  may  draw  water  to  drink. 
At  the  foot  of  the  ftone  is  a  large  ladder,  by  whieh 
people  afeend  to  drink  ;  but  the  curiofity  of  the  ftone 
conlifts  in  its  being  quite  covered  with  chara&ers  of  dif¬ 
ferent  languages  cut  upon  it.  Some  lines  contain  the 
chara&ers  of  the  language  of  the  country,  others  the 
chara&ers  of  Tibet,  others  Tertian,  others  Greek,  be¬ 
fides  feveral  others  of  different  nations;  and  in  the  mid¬ 
dle  there  is  a  line  of  Roman  chara&ers,  which  appears 
in  this  form,  AVTOMNEW  INTER  LHIVERT; 
but  none  of  the  inhabitants  have  any  knowledge  how 
they  came  there,  nor  do  they  know  whether  or  not  any 
European  had  ever  been 'in  Nepal  before  the  mifiiona¬ 
ries,  who  arrived  there  only  the  beginning  of  the  pre- 
fent  century.  They  are  mamfeftly  two  Trench  names 
of  feafons,  with  an  Engliih  word  between  them. 

There  is  alfo  to  the  northward  of  the  city  of  Cat’h¬ 
mandu  a  hill  called  Simbt ,  upon  which  are  fome  tombs 
of  the  Lamas  of  Tibet,  and  other  people  of  high  rank 
of  the  fame  nation.  The  monuments  are  conflrufted 
after  various  forms  :  two  or  three  of  them  are  pyrami¬ 
dal,  very  high,  and  well  ornamented;  fo  that  they  have 
a  very  good  appearance,  and  may  be  feen  at  a  confider¬ 
able  dittance.  Round  thefe  monuments  are  remarkable 
Hones  covered  with  chara&ers,  which  probably  are  the 
inferiptions  of  fome  of  the  inhabitants  of  Tibet  whofe 
bones  were  interred  there.  The  natives  of  Nepal  not 
only  look  upon  the  hill  as  facred,  but  imagine  it  is 
protected  by  their  idols ;  and  from  this  erroneous  fup- 
uofition  never  think  of  Rationing  troops  there  for  the 
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rtton.  defence  of  it,  although  it  be  a  pod  of  great  importance, 
and  only  at  a  fhort  mile’s  didance  from  the  city.  Du¬ 
ring  the  hodilities,  however,  which  prevailed  when  our 
author  was  in  the  country,  this  facred  hill  was  fortified 
by  one  of  the  armies,  who,  in  digging  their  ditches 
•among  the  tombs,  found  confiderable  pieces  of  gold, 
with  a  quantity  of  which  metal  the  corpfes  of  the  gran* 
dees  of  Tibet  are  always  interred. 

The  kingdom  of  Nepal  our  author  believes  to  be  ve¬ 
ry  ancient,  becaufe  it  has  always  prefervea  its  peculiar 
language  and  independence.  Jt  was  completely  ruined, 
however,  about  thirty  or  forty  years  ago  by  the  diffen- 
iions  of  its  nobles,  who,  on  the  death  of  their  fovercigrj, 
and,  as  it  would  feem,  the  extinction  of  the  royal 
line,  could  not  agree  in  their  choice  of  a  proper  fuccef- 
for.  The  confeauence  was,  that  different  fovereigns 
were  fet  up  by  the  nobles  of  different  diftridts  ;  and 
thefe  waged  war  with  each  other,  with  a  degree  of 
treachery  and  favage  atrocity  that  has  hardly  a  parallel 
in  the  annals  of  the  world.  Even  the  Brahmens,  whom 
we  are  accuftomed  to  confider  as  a  mild  and  innocent 
people,  were,  in  the  civil  wars  of  Nepal,  guilty  of  the 
meaneft  and  bafeft  villanies  :  they  brought  about  trea¬ 
ties  between  the  rival  fovereigns,  and  then  encouraged 
him  whom  they  favoured,  to  maffacre  the  adherents  of 
the  other  in  cold  blood. 

NEWTON  (John),  an  eminent  Englifii  mathema¬ 
tician,  was  born  at  Oundle  in  Northamptonfiiire,  1622. 
After  a  proper  foundation  at  fchool,  lie  was  fent  to 
Oxford,  where  he  was  entered  a  commoner  of  St  Ed¬ 
mund’s  Hall  in  1637.  He  took  the  degree  of  bachelor 
of  arts  in  1641  ;  and  the  year  following  was  created 
mailer,  among  feveral  gentlemen  that  belonged  to  the 
king  and  court,  then  refuting  in  the  univerlity.  At 
which  time,  his  genius  being  inclined  to  allronomy  and 
the  mathematics,  he  applied  himfelf  diligently  to  thofe 
fciences,  and  made  a  great  proficiency  in  them,  which 
he  found  of  fervice  during  the  times  of  the  ufurpation. 
After  the  relloration  of  Charles  II.  he  reaped  the  fruits 
of  his  loyalty  ;  being  created  doitor  of  divinity  at  Ox¬ 
ford  Sept.  1661,  he  was  made  one  of  the  king’s  ch?p- 
lains,  and  re&or  of  Rofs  in  Heiefordfhire,  in  the  place 
of  Mr  John  Toombes,  ejedted  for  nonconformity.  He 
held  this  living  till  his  death,  which  happened  at  Rofs 
on  Chriftmas-day  1678.  Mr  Wood  gives  him  the 
charadier  of  a  capricious  and  humourfome  perfon:  how¬ 
ever  that  may  be,  his  writings  are  fnfficient  monuments 
of  his  genius  and  (kill  in  the  mathematics.  Thefe  are, 
I.  BJlrotiomia  Britannica,  Sc c.  in  three  parts,  1656,  in 
4to.  2.  Help  to  Calculation  ;  with  Tables  of  Decli¬ 
nation,  Afceufion,  &c.  1657,  4to.  3.  Trigonometria 
Britan  nica,  in  two  books,  1658,  folio;  one  compofed 
by  our  author,  and  the  other  translated  from  the  Latin 
of  Henry  Gellibrand.  4.  Chi  Hades  centum  Logirithmo- 
rum,  printed  with,  $.  Geometrical  Trigonometry,  1659. 

6.  Mathematical  Elements,  three  parts,  1660,  4to. 

7.  A  perpetual  Diary  or  Almanhc,  1662.  8.  Deferip- 

tion  of  the  Ufe  of  the  Carpenter’s  Rule,  1667.  9.  E- 

phemerides,  fhewing  the  Intereft  and  rate  of  Money  at 
6  per  cent.  Sc  c.  1667.  10.  Chili  ad es  centum  Logarithm 

tnorum ,  et  Tabula  Partium  proporlionahum,  1667.  I  1. 
The  Rule  of  Intereft,  .or  the  Cafe  of  Decimal  frac¬ 
tions,  &c.  Part  II.  1668,  8vo.  12.  School-Paitime  for 
young  Children,  Sc c.  1669,  8vo.  13.  Art  of  pradtical 
Ganging,  Sc c.  1669.  14.  Jntrodudtion  to  the  Art  of 


Rhetoric,  1671.  13.  The  Art  of  Natural  Arithme-  Nfcole. 

tic,  in  whole  Numbeis,  and  Fradtions  Vulgar  and  De-  J 

cimal,  1671,  8 vo.  16.  The  Englifii  Academy,  1677, 

8vo.  1  7.  Cofmography.  18.  Introduction  to  Aftro- 
nomy.  19.  Introduction  to  Geography,  1678,8x0*.  * 

NiCOLE  (Francis),  a  very  celebrated  French  ma-ntw 
thematician,  was  born  at  Paris  December  23.  1683. 

His  early  attachment  to  the  mathematics  induced  M. 

Montmort  to  take  the  charge  of  his  education  ;  red 
he  opened  out  to  him  the  way  to  the  higher  geometry. 

He  firft  became  publicly  remarkable  by  detecting  the 
fallacy  of  a  pietended  quadrature  of  the  circle.  This 
quadrature  a  M.  Mathulon  fo  affuredly  thought  he  had 
difeovered,  that  he  depolited,  in  the  hands  of  a  public 
notary'  at  Lyons,  the  fnm  of  3000  livres,  to  be  paid  to 
any  perfon  who,  in  the  judgment  of  the  Academy  of 
Sciences,  fhould  demonfliate  the  falfity  of  his  folution. 

M.  Nicole,  piqued  at  this  challenge,  nndeitook  the  t?fk, 
and  expohng  the  paralogifm,  the  Academy’s  judgment 
was,  that  Nicole  had  plainly  proved  that  the  reCtilineal 
figure  which  Mathulon  had  given  as  equal  to  the  circle, 
was  not  only  unequal  to  it,  but  that  it  was  even  great¬ 
er  than  the  polygon  of  32  fides  circumferibed  about  the 
circle.  The  prize  of  ^coo  livres  Nicole  prefented  to 
the  public  hofpital  of  Lyons. 

The  Academy  named  Nicole,  Elcve- Mechanician, 

March  12.  1707;  AdjunCt  in  1  7 16,  Affociate  in  1718, 
and  Penfioner  in  1724;  which  he  continued  till  his 
death,  which  happened  the  1 8 th  of  January  1758,  at 
75  years  of  age. 

His  works  were  all  inferted  in  the  different  volumes 
of  the  Memoirs  of  the  Academy  of  Sciences;  and  are 
as  follow  .*  1.  A  General  Method  for  determining  the 
Nature  of  Curves  formed  by  the  Rolling  of  other  Curves 
upon  any  Given  Curve  ;  in  the  volume  for  the  year 
1707.  2.  A  General  Method  for  Rectifying  all  Rou- 

lets  upon  Right  and  Circular  Bales,  1708.  3.  Geneial 
Method  of  determining  the  Nature  of  thofe  Curves 
which  cut  an  Infinity  of  other  Curves  given  in  Polition, 
cutting  them  always  in  a  Conftant  Angle,  *715.  4.  So¬ 
lution  of  a  Problem  propofed  by  M.  de  Lagny,  1  7  i  6. 

3.  Treatife  of  the  Calculus  of  Finite  Differences,  1717. 

6.  Second  Pait  of  the  Calculus  of  finite  Differences, 

1723.  7.  Second  SeCtion  cf  ditto,  1723.  8.  Addi¬ 

tion  to  the  two  foregoing  papers,  1724.  9.  New  Pro- 
pofition  in  Elementary  Geometry,  1725.  10.  New  So¬ 
lution  of  a  Problem  propofed  to  the  Englifii  Mathema¬ 
ticians,  byr  the  late  M.  Leibnitz,  1725.  1  1.  Method  of 
Summing  an  Infinity  of  New  Series,  which  are  not  fum- 
mable  by  any  other  known  method,  1727.  12.  Trea¬ 

tife  of  the  Lines  of  the  Third  Order,  or  the  Curves  of 
the  Second  Kind,  1729.  13.  Examination  and  Refo- 

lution  of  fome  Quellions  relating  to  Play,  1730.  14. 

Method  of  determining  the  Chances  at  Play.  1  5.  Ob- 
fervations  upon  the  Conic  Sections,  1731.  16.  Man¬ 

ner  of  generating  in  a  Solid  Body  all  the  Lines  of  the 
't  hird  Order,  1731.  17.  Manner  of  determining  the 

Nature  of  Roulcts  formed  upon  the  Convex  Surface  of 
a  Sphere  ;  and  of  determining  which  are  Geometric 
and  which  are  Redtifiable,  1732.  18.  Solution  of  a 

Problem  in  Geometry,  1732.  19-  The  Ufe  of  Scries 

in  refolving  many  Problems  in  the  Inverfe  Method  of 
Tangents,  1737.  20.  Obftrvations  011  the  Irreducible 

Cafe  in  Cubic  Equations,  1738.  21.  Obfervations  np^ 
on  Cubic  Equations,  173b.  22.  On  the  Tiifedtion  of 
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Kieuwlar.cf.  an  Angle,  1740.  23.  On  the  Irreducible  Cafe  in  Cu- 

v  bic  Equations,  1741.  24.  Addition  to  ditto,  1743* 

25.  Hi s  Laft  Paper  upon  the  fame,  1744.  26.  Deter¬ 
mination,  by  Incommenfurables  and  Decimals,  the  Va¬ 
lues  of  the  Sides  and  Areas  of  the  Series  in  a  Double 
Progrefiion  of  Regular  Polygons,  inferibed  in  and  cir- 
*  cumferibed  about  a  Circle,  1747  *. 

vutwary.  NIEUWLAND  (Peter),  profeffor  of  mathematics 
and  natural  philofopliy  in  the  univerfuy  of  Leyden,  was 
born  at  Diemermeer,  a  village  near  Amfterdam,  on  the 
5th  of  November,  1764.  His  father,  by  trade  a  car¬ 
penter,  having  a  great  fondnefs  for  books,  and  being 
tolerably  well  veifed  in  the  mathematics,  inftru&ed  his 
fon  himfelf  till  he  attained  to  his  eleventh  year.  Young 
Nieuwland  appears  to  have  difplayed  ftrong  marks  of 
genius  at  a  very  early  period.  When  about  the  age  of 
three,  his  mother  put  into  his  hand  fome  prints,  which 
had  fifty  verfes  at  the  bottom  of  them  by  way  of  expla¬ 
nation.  Thefe  verfes  (he  read  aloud,  without  any  in¬ 
tention  that  her  fon  fhould  learn  them  ;  and  (he  was 
much  furprifed  fome  time  after  to  hear  him  repeat  the 
whole  from  memory,  with  the  utmoft  corredtnefs,  on 
being  only  (hewn  the  prints. 

Before  he  was  feven  years  of  age  he  had  read  more 
than  fifty  different  books,  and  in  fuch  a  manner  that  he 
could  frequently  repeat  paffages  from  them  both  in  profe 
and  in  verfe.  When  about  the  age  of  eight,  Mr  Aenece 
at  Amfferdam,  one  of  the  greateft  calculators  of  the 
age,  afked  him  if  he  could  tell  the  folid  contents  of  a 
wooden  ftatue  of  Mercury  which  flood  upon  a  piece  of 
clock-work.  “  Yes  (replied  young  Nieuwland),  pro¬ 
vided  you  give  me  a  bit  of  the  fame  wood  of  which  the 
flatue  was  made  ;  for  I  will  cut  a  cubic  inch  out  of  it, 
and  then  compare  it  with  the  flatue.,,  Poems  which 
(fays  his  eulogifl)  difplay  the  utmoft  livelinefs  of  ima¬ 
gination,  and  which  he  compofed  in  his  tenth  year, 
while  walking  or  amufing  himfelf  near  his  father’s  houfe, 
were  received  with  admiration,  and  inferted  in  different 
poetical  colle&ions. 

Such  an  uncommon  genius  muft  foon  burft  through 
thofe  obftacles  which  confine  it.  Bernardus  and  Jeroni¬ 
mo  de  Bofch,  two  of  the  fir  ft  and  weakhieft  men  at 
Amfterdam,  became  young  Nieuwland’s  benefadlors, 
and  contributed  very  much  to  call  forth  his  latent  ta¬ 
lents.  He  was  taken  into  the  houfe  of  the  former  in 
his  eleventh  year,  and  he  received  daily  inflru<ftion  from 
the  latter  for  the  fpace  of  four  years.  While  in  this 
fituation  he  made  confiderable  progrefs  in  the  Latin  and 
Greek  languages,  and  he  ftudied  philofophy  and  the 
mathematics  under  Wyttenbach.  In  the  year  1783  he 
tranflated  the  two  differtations  of  his  celebrated  inftruc- 
tors,  Wyttenbach  and  de  Bofch,  on  the  opinions  which 
the  ancients  entertained  of  the  ftate  of  the  foul  after 
death,  which  had  gained  the  prize  of  the  Teylerian  theo¬ 
logical  fociety. 

From  the  month  of  September  1784  to  1 785,  Nieuw¬ 
land  refided  at  Leyden  as  a  ftudent  in  the  univedity, 
and  afterwards  applied  with  great  diligence,  at  Amfter¬ 
dam,  to  natural  philofophy  and  every  branch  of  the 
mathematics,  under  the  direction  of  Profeffor  van  Svvin- 
den.  Fie  had  fcarcely  begun  to  turn  his  attention  to 
ehemiftry,  when  he  made  himfelf  mafter  of  the  theory 
of  the  much-lamented  Lavoifier,  and  could  apply  it  to 
every  phenomenon.  He  could  read  a  work  through 
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with  uncommon  quicknefs,  and  yet  retain  in  his  minoNleimlar 
the  principal  part  of  its  contents.  'T** 

Nieuwland’s  attention  was  dire&ed  to  three  principal 
purfuits,  which  are  feldom  united  •,  poetry,  the  pure  ma¬ 
thematics,  and  natural  philofophy.  In  the  latter  part  of 
his  life  he  added  to  thefe  alfo  aftronomy.  Among  the 
poems  which  he  publifhed,  his  Orion  alone  has  rendered 
his  name  immortal  in  Holland.  Of  the  fmall  effays  which 
he  publifhed  in  his  youth,  the  two  following  are  particu¬ 
larly  deferving  of  notice  :  1.  A  Comparative  View  of 

the  Value  of  the  different  Branches  of  Science  ;  and,  2. 

The  beft  Means  to  render  general,  not  Learning,  but 
Soundnefs  of  Judgment  and  Good  Tatte. 

One  of  his  great  objects  was  to  bring  the  pure  ma¬ 
thematics  nearer  to  ptifedtion,  to  clear  up  and  conned: 
their  different  parts,  and  in  particular  to  apply  them  to 
natural  philofophy  and  aftronomy.  Cornelius  Douwes 
dilcovered  an  eafy  method  of  determining  the  latitude 
of  a  place  at  fea,  not  by  the  meridian  altitude  of  the 
fun,  but  by  two  observations  made  at  any  other  period 
of  the  day.  This  method,  however,  being  Hill  imper- 
fed,  Nieuwland  turned  his  thoughts  towards  the  im¬ 
provement  of  it,  and  in  the  beginning  of  the  year  1789 
wrote  a  paper  on  the  fubject,  which  he  tranfmitted  to 
M.  de  Lalande  at  Paris,  from  whom  it  met  with  great 
approbation.  In  the  year  1792,  when  Nieuwland  re¬ 
fided  two  months  at  Gotha  with  Major  von  Zach,  thefe 
two  learned  men  often  converfed  on  this  method  of 
finding  the  latitude,  and  calculated  the  refult  of  obfer- 
vations  which  they  had  made  with  a  fextant  and  an  ar¬ 
tificial  horizon.  The  above  paper,  enlarged  by  thefe 
obfervations,  was  inferted  by  Major  von  Zach  with 
Nieuwland’s  name  in  the  firft  Supplement  to  Bode’s 
Aftronomical  Almanack,  Berlin,  1793. 

This,  however,  was  not  the  only  feivice  which  Nieuw¬ 
land  endeavoured  to  render  to  aftronomy.  It  had  been 
obferved  by  Newton,  Euler,  De  la  Place,  and  others, 
that  the  axes  .of  the  planets  do  not  (land  perpendicular, 
but  inclined,  to  the  plane  of  their  orbits  ;  and  Du  Se« 
jour,  in  his  analytical  treatife  on  the  apparent  motion 
of  the  heavenly  bodies,  confiders  it  as  highly  probable 
that  this  phenomenon  depends  on  fome  phyjical  caufe  ; 
which,  however,  he  does  not  venture  to  align.  Nieuw¬ 
land  proceeded  farther,  and  laid  down  principles,  from 
which  he  drew  this  conclnfion,  that  the  above  pheno¬ 
menon  is  intimately  connected  with  the  whole  fyftem 
of  attra&ion.  On  thefe  principles  he  made  calculations, 
the  rein  It  of  which  was  exactly  equal  to  the  angle  of 
the  inclination  of  the  earth’s  axis  to  the  plane  of  its 
orbit.  Nieuwland  communicated  his  diicovery  with 
much  modefty  to  the  celebrated  Profeffor  Dainen  at 
Leyden,  who  propofed  fome  objections  to  it  which  dif- 
couraged  Nieuwland,  and  induced  him  to  revife  his  cal¬ 
culations  with  more  accuracy.  Major  von  Zach  tranf¬ 
mitted  the  paper  which  contained  them  to  M.  De  la. 

Place  at  Paris,  and  caufed  it  to  be  printed  alfo,  for  the 
opinion  of  the  learned,  in  the  Supplement  to  Profeffor 
Bode’s  Aftronomical  Almanack  for  the  year  1793. 

The  writer  of  this  *  article  is  not  acquainted  either 
with  the  principles  which  this  young  aftronomer  af- 
fumed,  or  with  the  calculations  which  he  made  from 
them  ;  but  if  he  holds  gravitation  to  be  effential  to  mat¬ 
ter,  and  the  inclination  of  the  axes  of  the  planets  to  be 
the  neceffarv  reiult  of  the  law  of  gravitation,  he  is  un¬ 
doubtedly 
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'land,  doubtcdly  in  an  error.  The  axes  of  the  planets  are  not 
''"—'all  equally  inclined,  nor  does  the  inclination  vary  in  ex- 
aft  proportion  to  the  fquares  of  the  diftances. 

Nieuwland’s  talents  and  diligence  foon  recommended 
him  to  the  notice  of  his  country.  In  his  twenty-fecond 
year,  he  was  appointed  a  member  of  the  commiflion 
chofen  by  the  College  of  Admiralty  at  Amfteidam  for 
determining  the  longitude  and  improving  marine  charts. 
On  this  labour  he  was  employed  eight  years,  and  un¬ 
dertook  alfo  to  prepare  a  nautical  almanack,  and  to  cal¬ 
culate  the  neceflary  tables.  The  mathematical  part  was 
in  general  entrufted  to  Nieuwland  ;  but  he  affitled  alfo 
his  two  colleagues  van  Swinden  and  van  Keulcn,  in  the 
departments  afiigned  to  them,  with  fuch  afliduity,  that 
moll  of  the  work  publifhed  on  the  longitude,  together 
with  the  three  additional  parts,  were  the  fruits  of  his 
labour.  In  the  fecond  edition  of  the  explanation  of 
the  nautical  almanack,  he  had  alfo  the  principal  fhare  ; 
and  he  was  the  author,  in  particular,  of  the  explanation 
of  the  equation  of  time,  the  method  of  determining  the 
going  of  a  time-piece,  and  of  calculating  the  declination 
of  the  moon. 

Soon  after  Nieuwland  engaged  in  this  employment, 
it  appeared  as  if  his  defli nation  was  about  to  be  chan¬ 
ged.  In  the  year  1787,  he  was  chofen  by  the  States 
of  Utrecht  to  fucceed  Profeflor  Hennert ;  but  on  ac¬ 
count  of  certain  circumtlances  this  appointment  did  not 
take  place.  He  was,  however,  invited  to  Amfterdam 
by  the  magiftrates  of  that  city,  to  give  leftures  on  ma¬ 
thematics,  aftronomy,  and  navigation.  While  in  this 
fituation,  he  wrote  his  ufeful  and  excellent  treatife  on 
navigation,  the  firft  part  of  which  was  publifhed  at  Am¬ 
fterdam  in  1793,  by  George  Hullt  van  Keulen  ;  and  it 
is  much  to  be  wilbed  that  M.  van  Swinden  would  com¬ 
plete  this  work  from  the  papers  bequeathed  to  him  by  % 
his  deceafed  friend  the  author. 

In  aftronomical  puifuits,  Nieuwland  applied  not  only 
to  the  theoretical,  but  alfo  to  the  praftical  part ;  and  in 
this  ftudy  he  was  encouraged  and  affifted  by  Major  von 
Zach,  with  whom  he  refided  fome  time  in  the  courfe  of 
the  year  1792,  and  who  inflrufted  him  in  the  proper 
ufe  of  the  (extant.  This  affectionate  friend  publifhed 
alfo  all  his  obfervatior.s  and  calculations  in  the  before- 
mentioned  Supplement  to  Bode’s  Aftronomical  Al¬ 
manack. 

In  the  year  1  789,  Nieuwland  was  chofen  member  of 
a  learned  fociety  whofe  objeft  was  chemical  experi 
ments  ;  and  fo  apt  was  his  genius  for  acquiring  know¬ 
ledge,  that  in  a  little  time  he  made  himfelf  completely 
mailer  of  the  theory  of  chemiftry.  A  proof  of  this  is 
the  treatife  which  he  read  on  the  24th  of  May  1791, 
in  the  fociety,  diftingnifhed  by  the  motto  of  Felix  Me - 
rithy  and  which  has  been  printed  in  the  ft rft  part  of  the 
New  General  Magazine  ( Nie-w  Algemeen  Maga%yn ). 
At  the  fame  time  he  was  able  to  examine  the  important 
difcoveries  made  by  the  fociety,  to  affift  in  preparing 
an  account  of  them  for  the  prefs,  and  to  publifh  them 
with  fufficient  accuracy  in  the  French  language.  Three 
parts  of  this  work  appeared  under  the  title  of  Re¬ 
cherche s  Phyfico-chymiques .  The  firft  part  appeared  in 
1792,  and  was  afterwards  reprinted  in  the  "Journal  clc 
Phyfique.  The  fecond  was  publifhed  in  1793,  and  the 
fourth  in  1794.  Some  letters  of  his  on  chemiftry  may 
be  found  alfo  in  a  periodical  work  called  The  Mejfenger 
( Letter  lode ). 


This  ingenious  and  diligent  man  was  of  great  fervice  uwland, 

alfo  in  the  philofophical  department  to  the  above  fo-  - v— ^ 

ciety,  Felix  Mentis ,  of  which  he  had  been  chofen  a  ti¬ 
tular  member  on  the  25th  of  January  1788,  and  an  ho¬ 
norary  member  on  the  15th  of  March  1791.  The  pa¬ 
pers  for  which  it  was  indebted  to  him  are  as  follows:  — 

1.  On  the  Neweft  Difcoveries  in  Aftronomy,  and  the 
Progrels  lately  made  in  that  Science,  1788.  This  is 
an  extraft  from  a  Latin  oration  which  lie  intended  to 
deliver  at  Utrecht  when  he  expefted  to  fucceed  Pro- 
ftffor  Hennert. — 2.  On  the  Figure  of  the  Earth,  1  7 8c>. 

— 3.  On  the  Courfe  of  Cornels,  and  the  Uncertainty 
of  the  Return  of  the  Comet  now  Expefted,  1790.—— 

4.  On  the  Nature  of  the  Mathematics.  The  principal 
objeft  of  this  paper  was  to  illullrate  the  idea,  that  the 
mathematics  may  be  conlidered  as  a  beautiful  and  per¬ 
fect  language. — 5.  On  the  Periodical  Decreafe  or  In- 
creafe  in  the  Light  of  Certain  Fixed  Stars,  and  Parti¬ 
cularly  of  the  Star  Algol,  1790.  —  6.  On  the  Solution 
of  Spheiical  Trigonometry  by  Means  of  a  New  Inftru- 
ment  Invented  by  Le  Guin,  1791.  M.  le  Guiu  ha¬ 
ving  tranfmitttd  to  the  College  of  Admiralty  at  A*n- 
fterdam  an  inftrument  which  might  be  ufed  with  great 
advantage  in  trigonometrical  operations,  and  by  which, 
in  calculating  the  longitude,  one  could  deduce  the  real 
from  the  apparent  diilance,  the  admiralty  charged 
Nieuwland  to  examine  this  inftrument  ;  and  he  found 
that  it  might  be  of  excellent  fervice  for  the  above  pur. 
pofe. — 7.  On  the  Relative  Value  or  Importance  of  the 
Sciences,  1791.  —  8.  On  the  Syllcm  of  Lavoifier,  1792, 

— 9.  On  the  Selcnotopographia  of  Schroder,  1793. — 

10.  On  what  is  Commonly  Called  Cultivation,  Inftruc- 
tion,  or  Enlightening,  1  793. 

Nieuwland  had  applied  elofely  to  the  mathematics 
aftronomy,  and  navigation,  for  fix  years  ;  during  which 
time  he  made  coniiderable  improvements  in  nautical 
charts,  and  filled  up  his  vacaut  hours  with  the  iludy  of 
philofophy  and  chemiftry.  In  the  month  of  July  1795 
he  was  invited  to  the  univerfity  of  Leyden,  to  be  pro- 
feftor  of  philofophy,  aftronomy,  and  the  higher  mathe¬ 
matics,  in  the  room  of  the  celebrated  Damcn  ;  and  the 
admiralty  of  Amfterdam  requefted  him  to  continue  hU 
nautical  refearches,  which  he  did  with  great  afliduity 
till  the  period  of  his  death.  The  only  variation  which 
he  now  made  in  his  ftudies  related  to  natural  philofo¬ 
phy,  for  with  the  mathematics  he  was  already  fufficient- 
ly  acquainted.  He  applied  therefore  to  the  experi¬ 
mental  part,  and  fpared  no  pains  nor  labour  to  become 
perfeft  in  it ;  which  would  certainly  have  been  the  cafe, 
had  lie  not  been  fuatched  from  feieuce  and  his  friends 
at  the  early  age  of  thirty.  He  died  of  an  inflammation 
in  his  throat,  accompanied  with  a  fever,  011  the  13th  of 
November  1  794. 

In  his  external  appearance,  Nieuwland  was  not  what 
might  be  called  handfome,  nor  had  he  ever  been  at 
pains  to  acquire  that  eafe  of  deportment  which  diltin- 
guifhes  thofewho  have  frequented  polite  company.  His 
behaviour  and  converfation  were  however  agreeable,  be- 
caufe  he  could  difeourfe  with  facility  on  fo  many  fub- 
jefts,  and  never  wiflied  to  appear  but  under  his  real 
charafter.  On  the  firft  view  one  might  have  difeerned 
that  he  was  a  man  of  great  modefty  and  the  ftrifteft 
morality.  His  father  was  a  Lutheran,  and  his  mother 
a  baptift;  but  he  himfelf  was  a  member  of  what  is  called 
the  reformed  church,  u  e .  a  Cahinift,  and  always  (hew¬ 
ed 
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cd  the  ut mod  rcfpe<ft  for  the  Supreme  Being  both  by  wards  the  north  eaft, 
his  words  and  his  actions. 

NIGER,  a  large  river  in  Africa,  of  which  many  er¬ 
roneous  accounts  have  been  publifhed,  and  among  them 
that  which  we  have  given  in  the  Encyclopedia  Jiritan - 
mca .  By  Herodotus,  Pliny,  Ptolemy,  and  other  an¬ 
cient  authors,  ic  is  uniformly  faid  to  flow  from  wejl  to 
ea/Iy  dividing  Africa  as  the  Danube  divides  Europe  ;  ' 
and  from  the  report  of  the  Africans,  the  firft  of  thefe 
authors  calls  it  a  large  river  abounding  with  crocodiles. 

In  the  twelfth  century,  however,  Edrifi  defer ibes  the 
Niger,  which  he  calls  the  Nile  of  the  negroes,  as  run¬ 
ning  from  eajl  to  <ivej ?,  and  falling  into  the  Atlantic 
Ocean  ;  and  his  account  was  univerfalty  adopted  by  fub* 
fcquent  writers,  till  its  falfehood  was  difeovered  by  the 
African  Affociation.  From  a  number  of  concurring 
reports,  Major  Houghton  was  led  to  believe  that  the 
courfe  of  the  Niger  is  from  <wejl  to  eajl ,  according  to 
the  mod  ancient  account ;  and  the  truth  of  thefe  re¬ 
ports  has  been  eftablifhed  beyond  all  controverfy  by  Mr 
Park,  who  faw  the  Niger  himfelf,  and  a&ually  accom¬ 
panied  it  for  many  miles  in  its  majeftic  courfe  as  laid 
down  by  Herodotus. 

This  river  rifes  in  or  near  the  country  of  Manding 
(which  fee  in  this  Supplement ),  between  the  parallels  of 
10  and  11  degrees  of  north  latitude,  and  between  the 
5th  and  9th  degree  of  weft  longitude,  which  compre¬ 
hends  a  fpace  the  molt  elevated  of  all  this  portion  of 
Africa.  This  is  evident  from  the  oppofite  courfes  of 
the  three  great  rivers  which  rife  in  it.  Thefe  are  the 
Gambia,  which  runs  to  the  weft- north- we  ft  ;  the  Se¬ 
negal,  which  runs  to  the  north-weft;  and  the  Joliba(A), 
or  Niger,  running  to  the  eaft-north-eaft.  The  head  of 
the  principal  branch.of  tire  Senegal  river  is  about  80  geo¬ 
graphical  miles  to  the  weft  of  that  of  the  Niger  ;  and  the 
head  of  the  Gambia  is  again  about  100  miles  weft  of 
the  Senegal. 

Mr  Park -traced  the  Niger  to  Silla,  a  confiderabk 
town  about  420  miles  from  its  fource;  and  it  was  there 
larger  than  the  Thames  at  Weftminfler.  But  420 
miles  are  but  a  very  fmall  part  of  the  courfe  of  the 
Niger,  which  doubtlefs  receives  many  tributary  ftreams 
before  it  reach  Kafiina,  700  miles  farther  eaftward, 
where  there  is  every  reafon  to  believe  that  it  was  view¬ 
ed  by  the  ancient  Romans.  Our  traveller  colk&ed  at 
Silla  what  information  he  could  from  the  Moorifh  and 
Negro  traders  concerning  the  further  courfe  of  this  nia- 
jeftic  ftream,  as  well  as  of  the  kingdoms  through  which 
it  runs;  and  the  following  notices  he  believes  to  be  au¬ 
thentic  ; 

Two  fliort  days,  journey  to  the  eaftward  of  Silla,  is 
the  town  of  Jenne,  which  is  fituated  on  a  fmall  ifland 
in- the  river;  and  is  faid  to  contain  a  greater  number  of 
inhabitants,  than  Sego  i  tic  If,  or  any  other  town  in  Bam- 
barra.  (See  Slgo,  SuppL)  At  the  diftance  of  two 
days  more,  the  river  ipieads  into  a  confldeiahle  lake, 
called  Dibble  (or  the  dark  lake)  ;  concerning  the  extent 
of  which,  all  the  information  which  our  author  could 
obtain  was,  that  in  crofting  it,  from  weft  to  eafl,  the 
canoes  lefe  fight,  of  laud  011c  whole  day.  From  this 
Jake,  the  water  iffues  in  many  different  ftreams,  which 
terminate  in  two.  large  blanches,  ©ne  whereof  flows  to- 
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and  the  other  to  the  eaft  ;  but 
thefe  branches  join  at  Kabra,  which  is  one  day’s  jour¬ 
ney  to  the  fouthward  of  Tumbudloo,  and  is  the  port  " 
or  fhipping-place  of  that  city.  The  tra&  of  Lind  which 
the  two  ftreams  encircle,  is  called  Jinbala,  and  is  inha¬ 
bited  by  negroes;  and  the  whole  diftance,  by  land,  from 
Jenne  to  Tumbu&oo,  is  twelve  days  journey. 

From  Kabra,  at  the  diftance  of  eleven  days  journey, 
down  the  ftream,  the  river  paffes  to  the  fouthward  of 
Houffa,  which  is  two  days  journey  diftant  from  the 
river.  Of  the  further  progrefs  of  this  great  river,  and 
its  final  exit,  all  the  natives  with  whom  Mr  Park  con¬ 
vened  Teemed  to  be  entirely  ignorant.  Their  com¬ 
mercial  purfuits  ftldom  induce  them  to  travel  further 
than  the  cities  of  Tumbtnftoo  and  Houffa  ;  and  as  the 
foie  objedl  of  thofe  journeys  is  the  acquirement  of 
wealth,  they  pay  but  little  attention  to  the  courfe  of 
rivers,  or  the  geography  of  countries.  It  is,  however, 
highly  probable  that  the  Niger  affords  a  fafe  and  eafy 
communication  between  very  remote  nations.  All  our 
author's  informants  agreed,  that  many  of  the  negro 
merchants  who  arrive  at  Tumbu&oo  and  Houffa,  from 
the  eaftward,  fpeak  a  different  language  Prom  that  of 
Bainbarra,  or  any  other  kingdom  with  which  they  are 
acquainted.  But  even  thefe  merchants,  it  would  feem, 
are  ignorant  of  the  termination  of  the  river;  for  fuch  of 
them  as  can  fpeak  Arabic,  deferibe  the  amazing  length 
of  its  courfe  in  very  general  terms, .  faying  only,  that 
they  believe  it  runs  to  the  world's  end . 

Major  Rennel,  by  comparing  a  great  many  accounts 
of  the  progrefs  of  this  river  beyond  Houffa,  with  the 
idea  which  prevails  in  that  city  of  its  termination,  has 
fhewn  it  to  be  in  a  very  high  degree  probable,  that  the 
waters  of  the  Niger  have  no  direbl  communication  with 
the  fea,  but  that  they  are  fpread  out  into  a  great  lake 
in  Wangara  and  Ghana,  and  evaporated  by  the  heat  of 
the  fun.  -See  Wangara  in  this  Supplement. 

NILE,  the  name  of  a  celebrated  river,  which,  as  it 
has  been  deferibed  in  the  Encyclopedia ,  ftiould  not  have 
been  introduced  into  this  place,  did  we  not  think  onr- 
felves  bound  candidly  to  confefs  -^hat,  in  our  opinion, 
its  fources,  at  leaft  thofe  fources  which  were  the  objects 
of  ancient  curiofity,  have  never  yet  been  feen  by  any 
European.  This  feems  to  be  proved,  beyond  the  pof- 
fibility  of  controverfy,  by  Major  Rennel  in  the  Appen¬ 
dix  to  Mr  Park’s  Travels,  -and  by  Mr  Browne  in  his 
account  of  the  Bahr-cl-abiad ,  and  Dar-l'ur  or  Soudan. 
See  Soudan  in  this  Supplement. 

Mr  Bruce  himfelf  acknowledges  that  the  Nile,  which 
•waters  Egypt,  is  the  confluence  of  two  llreams,  and 
that  the  weflern  ftream,  which  he,  with  others,  calls 
Bahr^el-abund ,  or  the  white  river ,  is  the  largeft  of  the 
two.  Were  a  man  therefore  to  travel  from  Cairo  up 
the  banks  of  the  Nile  in  queft  of  its  fouice,  he  would, 
doubtlefs,  when  he  fhould  arrive  at  the  divilion  of  tire 
river  into  two  channels,  continue  his  journey  up  the 
greater  of  tftefe ;  for  what  could  induce  him  to  turn 
aiide  with  the  lels  ?  Not  the  name  ;  for  neither  the  left* 
nor  the  greater  has  by  itfelf  the  name  which,  nr  Egypt, 
is  given  to  both  when  united.  The  former,  which  un-, 
doubtedly  has  Jts  fource  in  Abylftnia,  is  there  called 
the  Abay  or.Abavi ;  and,  in  other  countries  through 

«  which 
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(a)  This  is  the  negro  name  of  the  river,  and  ftgnifres  the  great  watc, 
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|[1e,  which  it  runs,  the  Bahr- el  Afrek  ;  the  latter  is,  from 
;S  Iquas  fource  to  its  junction  with  the  Abay,  called  the 
r  <  Bahr- el  abiad,  Pliny  believed  that  the  Nile  came  from 
the  weft  ;  and  Ptolemy  fays  exprefsly  that  its  remote 
fource  is  in  the  mountains  of  the  moon.  But  this  ^lile 
in uft  be  the  White  River,  which  certainly  rifes  to  the 
we  ft  ward  of  Abyflinia,  and,  according  to  Abulfeda,  in 
the  mountains  of  Komri  or  Kummeri  ;  which,  in  Ara¬ 
bic,  fignifi.es  lunar ,  being  the  adje&ive  of  Kummer,  the 
moon. 

In  perfed  conformity  with  this  ancient  account  of 
the  fource  of  the  Nile,  Mr  Ledyard  was  told  at  Cairo 
by  certain  per fons  from  Dar.  Fur,  that  this  celebrated 
river  lias  its  coy  fountains  in  their  country,  at  the  dillance 
of  ^5  days  journey  to  the  weftward  of  Senaar,  which 
brings  them  to  the  Komri  mountains  of  Abulfeda,  who, 
as  well  as  Ptolemy  and  Edrifi,  places  the  head  of  the 
Nile  in  a  quarter  far  removed  from  Abyflinia.  Ptolemy 
has  indeed  mentioned  both  branches ;  and  while  he  de- 
feribes  the  eaftern  in  fuch  a  way  as  that  it  cannot  be  ta¬ 
ken  for  any  other  than  the  Abyflinian  branch,  or  the 
Nile  cf  Bruce  and  the  Portuguefe  Jefuits,  fpeaks  of  a 
larger  branch  flowing  from  a  more  diftant  fouice,  fitua- 
ted  to  the  fouth-weft.  But  this  can  be  no  other  than 
Bruce’s  white  river,  the  Bahr-eb abiad  of  Ledyard  and 
Browne.  It  is  true,  there  is  an  apparent  difference  in 
the  account  given  by  thefe  two  laft  mentioned  travellers 
of  the  country  in  which  the  Bahr-cl-abiad  rifes  ;  but  it 
is  a  difference  only  apparent.  Ledyard  wa3  told  at 
Cairo  that  it  rifes  in  Dar-Fur  ;  Mr  Browne,  who  re- 
Tided  long  in  Dar  Fur,  was  there  told,  that  the  lourccs 
cf  the  river  are  near  to  a  place  called  J)ongay  the  refi- 
dence  of  the  chief  or  king  of  an  ldolatious  nation  to 
the  fouthward  of  Dar-Fur.  It  is  to  be  obferved,  how¬ 
ever,  that  the  flave-merchants  who  trade  between  Don¬ 
ga  and  Cairo  are  always  attached  to  the  Soudan  or  Dar¬ 
fur  caravan  ;  and  that  therefore  the  perfons  who  told 
Ledyard  that  the  Nile  rifes  in  their  country  were  pro¬ 
bably  from  Donga,  though  he  took  them  for  Furians 
from  the  name  of  their  caravan.  Mr  Browne  informs 
n'3,  that  the  country  about  Donga  is  very  mountainous, 
and  that  in  the  fpot  where  the  river  rifes  there  are  faid 
to  be  forty  diftinct  hills,  which  are  called  Kmnri.  From 
them  iflues  a  great  number  of  borings,  that,  uniting  in¬ 
to  f  ne  great  channel,  form  the  Bahr  el  abiad,  which 
fufFers  the  fame  periodical  increafe  and  diminution  as 
the  Nile  in  Egypt-  The  people  of  Donga  are  quite 
naked,  black,  and,  as  we  have  already  obferved,  idola¬ 
ters.  Major  Rennd  places  the  mountains  of  the  moon* 
between  5^40'  and  8°  io'  N.  Lat.  and  between  240 
10'  and  30°  25'  E.  Long.  Their  latitude  and  longi¬ 
tude,  as  laid  dow  n  by  Mr  Browne,  are  fomewhat,  tho* 
very  little,  different;  whilft  Geefh,  the  fource  of  Bruce’s 
Nile,  lies  between  the  10th  and  1  1  th  degree  of  N.  Lat. 
and  in  about  the  37  th  degree  of  E.  Long. 

NIMIQUAS,  a  nation,  or,  more  properly,  two 
tribes  in  South  Africa,  called  by  Vaillant  the  Lefs  and 
Greater  Nimiquas. 

The  country  of  the  Eels  Nimiquas  extends  in  longi¬ 
tude  from  the  mountains  cf  Camis  to  the  fea  on  the 
weft,  i.  e.  from  if  2 5'  to  180  25'  eaft  from  London, 
and  in  latitude  from  28°  12'  to  290  36'  fouth.  From 
the  information  which  our  author  could  collect,  he 
|  thinks  that  the  number  of  inhabitants  throughout  the 

whole  of  this  tra£t  does  not  exceed  6000  fouls.  Even 
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this  number  is  annually  diininifhed  by  the  frequent  at-  Nimiquat, 
tacks  of  Bolhmen,  and  the  aridity  of  the  foil.  Of  the  ir 

Bosh  men  we  have  already  give  1  fuch  an  account  as 
can  leave  no  doubt  of  the  deftrixftive  nature  of  their  in- 
curilon3;  and  the  foil  muft  be  arid  indeed,  if  it  be  true, 
as  Vaillant  affures  us,  that  in  the  country  of  the  Lefs 
Nimiquas  rain  never  falls  except  when  it  thunders,  and 
that  thunder  is  fo  rare  as  frequently  not  to  be  heard  for 
the  fpace  of  a  whole  year. 

For  this  want  of  rain  our  author  accounts  in  a  fatis- 
faftory  manner:  “  The  country  (he  fays)  having  nei¬ 
ther  forefts  nor  lofty  mountains  to  arreft  the  clouds, 
thofe  which  come  from  the  north  pafs  freely  over  it,  and 
proceed  on  to  Camis,  where  they  burft  and  fall,  either 
iri  rain  in  the  valleys,  or  in  fnow  on  the  fummits  of 
thefe  mountains,  which  are  the  loftieft  throughout  the 
fouth  of  Africa.”  The  country  is  of  courfe  not  fruit¬ 
ful,  and  its  fterility  obliges  the  inhabitants  frequently 
to  change  their  refldence,  fo  that  they  are  the  molt  wan¬ 
dering  of  all  the  Hottentot  tribes.  In  this  barren  re¬ 
gion  the  Dutch  colonifts  fuppofe  that  gold  mines  may 
be  found;  but  our  author  discovered  among  the  hordes 
no  traces  of  this  metal,  though  he  found  many  indica¬ 
tions  of  rich  copper  mines. 

The  Lefs  Nimiquas,  though  of  a4 tolerable  ftature, 
are  not  fo  tall  as  their  neighbours  to  the  eaftward;  and 
indeed  Vaillant  affirms,  that  the  people  to  the  eaft  in 
the  fouthern  part  of  Africa  are  mticli  fuperior  to  thofe 
of  the  weft  both  in  moral  and  phyfical  qualities,  while 
the  animals  are  far  inferior.  The  Lefs  Nimiquas  are 
great  believers  in  witchcraft ;  and  our  author  gives  a 
ridiculous  account  of  an  interview  that  lie  had  with  an 
oi  l  witch  named  Kahoesy  who  had  a  complete  afeen- 
dency,  not  only  over  the  whole  horde,  but  alfo  over  the 
lavage  Boflimen.  Thefe  robbers,  he  fays,  never  at¬ 
tempted  to  plunder  the  territory  where  (he  took  up  her 
relidence  ;  and  (he  ha3  been  known,  when  their  thefts 
came  to  her  knowledge,  to  proceed  alone,  and  unguard¬ 
ed,  to  their  retreats  in  the  midft  of  the  woods,  to  threat¬ 
en  them  with  her  vengeance,  and  thus  compel  them  to 
a  reftitution  of  the  ftolen  property.  All  her  influence, 
however,  ovei  her  own  tribe,  could  procure  for  our  au¬ 
thor  and  his  attendants  only  fix  fheep. 

The  women  of  the  horde  received  his  Hottentots 
with  great  kindnefs  arid  permitted  them  to  difeover 
very  lingular  charms,  of  which  it  is  needlefs  here  to  in- 
fert  a  defeription.  Among  this  people  he  law  abun¬ 
dance  of  bracelets,  necklaces,  and  ear-rings  of  copper; 
and  fome  of  thefe  ornaments  were  fo  well  made  and 
finely  polilhed,  that  they  muft  have  been  manufactured 
in  Europe,  arid  the  fruits  of  an  intercom fe  with  the 
whites.  But  he  faw  feveral  otheis,  which,  from  their 
grotefque  fliapt  and  rude  workmanship,  evidently  fhewed 
that  they  were  fabricated  by  the  fa v ages  thenifdves. 

“  Thefe  ornaments  (fays  he)  are  worn  by  the  Nimi¬ 
quas  in  the  fame  manner  as  by  the  other  favages  ;  yet 
I  obferved  among  them  fome  whimfleal  peculiarities.  I 
have  feen  perfons  with  fix  ear-rings  of  the  fame  fhipe 
in  one  ear,  and  none  in  the  other  :  I  have  fecn  fome 
with  bracelets  from  the  wrilito  the  elbow'  on  one  arm, 
while  the  other  arm  \va*s  bare  :  I  have  feen  others  with 
one  fide  of  the  face  painted-  in  compartments  of  various 
colours,  while  on  the  other  fide  both  the  colours  and 
figures  were  different.  In  general,  I  obferved  great 
propenfity  to  ornaments  among  the  Lefs  Nimiquas  5 
z  for 
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Nimiquas.  for  their  kroffes  and  all  their  garments  were  plentifully  any  queftions  were  aflted^on  the  fubjeft  of  the  Ninu- 
1  covered  with  glafs  and  copper  beads,  ftrung*  on  thread?, 
and  fattened  on  every  part  of  their  drefs.  They  even 
tlieir  hair,  which  was  plaftered  with 
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wore  them 

greafe  in  the  moft  difgufting  manner.  Many  had  their 
heads  covered  with  a  reddifh  incruttation,  compofed  of 
greafe  and  a  powder  refembling  brick  dull,  with  which 
their  hair  was  fo  patted  together,  that  you  would  have 
fworn  it  to  be  a  cap  of  red  mortar.  Thofe  who  had  it 
in  their  power  to  difplay  this  luxury  of  drefs,  were  as 
proud  as  are  our  petits -maitresy  when  they  can  (hake  a 
head  loaded  with  powder,  perfume,  and  pomatum.  The 
nuyp  kror,  or  fhort  apron,  of  the  women,  was  adorned 
with  rows  of  glafs  beads  hanging  down  to  their  feet  ; 
in  other- tefpe&s  they  were  dretted  like  the  other  Hot¬ 
tentots. ” 

The  country  of  the  Greater  Nimiquas  is  placed  by 
the  author  in  nearly  the  fame  longitude  with  that  of  the 
Lefs,  and  between  2$°  and  28°  fouth  latitude.  It  is 
barren  like  the  other ;  but  the  people  are  much  taller, 
being  generally  about  five  feet  ten  inches  high.  The 
men  are  dull  and  ftupid,  but  the  women  are  lively  and 
extremely  amorous;  and  both  men  and  women  are  com¬ 
paratively  handfome  and  of  a  (lender  make.  Extrava¬ 
gantly  addicted  to  fmoking  tobacco, .  the  young  girls 
bartered  their  favours  for  a  fingle  pipe  ;  and  as  Var¬ 
iant  was  chief  of  the  caravan,  a  white,  and  pottettor  of 
tobacco  of  much  better  quality,  many  advances  were 
made  to  him.  u  I  have  do  doubt  (fays  he)  but  I 
miglu  have  formed,  for  a  few  pipefuls  only,  an  alliance 
with  every  family  in  the  horde.  I  was  even  prefled  fo 
clofely,  as  to  be  obliged  to  employ  fome  refittance  : 
but,  at  the  fame  time,  I  mutt  conftfs,  that  my  refufals 
were  given  m  fucli  a  way  as  not  to  offend  ;  and  they 
who,  in  confequence  of  their  advances,  had  been  expo- 
fed  to  them,  having  foon  found  other  arrangements  to 
make,  did  not  (hew  me  the  lefs  friendfhip.  I  mutt  here 
add,  that  the  girls  alone  appeared  to  me  thn$  free ; 
while  the  married  women  on  the  contrary  were  modeft 
and  referved.  This  is  a  chara&eriftic  difference,  which 
dittinguifhes  the  Greater  Nimiquas  from  the  Hottentot 
people  in  general  ;  as  likewife  does  the  low  cringing 
air  they  affume  when  they  have  any  thing  to  a(k.” 

It  has  been  faid  by  Kolben,  that  the  Nimiqua  wo¬ 
men,  when  they  bear  twins,  deflroy  one  of  the  infants; 
but  Vaillant  affures  us  that  this  is  a  falfehood,  as  is  like- 
wife  another  tale  which  is  current  in  the  colony.  .  It 
has  been  faid  that  the  fathers,  to  fhew  what  affection 
they  bear  their  children,  feed  their  eldeft  in  a  particu¬ 
lar  manner,  as  being  of  right  the  (irtt  object  of  paternal 
care.  For  this  purpofe  they  put  him  in  a  coop  as  it 
were  ;  that  is,  they  (hut  him  up  in  a  trench  made  un¬ 
der  their  hut,  where,  being  deprived  of  motion,  he  lofes 
little  by  perfpiration,  while  they  feed  and  cram  him  in 
a  manner  with  milk  and  greafe.  By  degrees  the  child 
fattens,  and  gets  as  round  as  a  barrel ;  and  when  he  is 
come  to  fuch  a  ftate  as  not  to  be  able  to  walk,  but  to 
bend  under  his  own  weight,  the  parents  exhibit  him  to 
the  admiration  of  the  horde  ;  who  from  that  period 
conceive  more  or  lefs  etteem  and  confideration  for  the 
family,  according  as  the  monfter  has  acquired  more  or 
lefs  rotundity. 

Such  was  the  account  given  to  our  author  by  a  man 
who  affirmed  that  he  had  been  an  eye-witnefs  of  this 
mode  of  cramming  the  heir-apparent ;  but  whenever 


quas  themfelves,  the  perfons  addreffed  were  ready  to 
laugh  in  our  author’s  face.  “  Still  (fays  he),  as  it  ap¬ 
peared  ftrange  to  me,  that  a  man  fhonld  talk  of  what 
he  bad  feen,  when  he  had  in  reality  feen  nothing  ;  as 
it  was  poflible  that  the  fable  might  have  fome  founda¬ 
tion,  without  being  true  in  all  particulars — I  was  wil¬ 
ling  to  convince  myfelf  what  could  have  given  rife  to  it; 
and  every  time  I  vifited  a  horde,  I  took  care,  under 
different  pretences,  to  examine,  one  after  another,  all 
the  huts  of  the  kraal,  and  to  afle  which  was  the  eidell 
child  of  the  family:  but  I  nowhere  faw  any  thing  that 
indicated  either  this  pretended  coop,  or  this  pretended 
cramming.* ' 

The  Nimiquas  are  great  cowards  ;  yet,  like  the  fur- 
rounding  nations,  they  have  tlieir  affagays  and  poifoned 
arrows  ;  and,  like  them,  can  handle  thefe  arms  with 
dexterity.  They  poffets  alfo  thofe  war  oxen,  fo  for¬ 
midable  in  battle,  and  fo  lavourable  to  the  cowardice 
or  ina&ivity  of  the  combatants.  They  have  even  a  pe¬ 
culiar  implement  of  war,  which  tlieir  neighbours  have 
not.  This  is  a  large  buckler,  of  the  height  of  the  per- 
fon  who  bears  it,  behind  which  the  Nimiqua  can  com¬ 
pletely  conceal  himfelf.  But,  befide  that  his  natural 
p.pathv  prevent^  him  from  giving  or  taking  offence,  he 
is  in  reality  pufillanimous  and  cowardly  from  the  cold- 
nefs  of  his  difpofition.  To  utter  only  the  name  of 
Houxcuatia  before  him  is  fufficient  to  make  him  trem¬ 
ble.  See  Houzouanas  in  this  Suppl. 

Not  with  (landing  his  frigidity,  the  Nimiqua  is  notin- 
fenfible  to  pleafure.  He  even  feeks  with  avidity  thofe 
which,  requiring  but  little  exertion,  are  capable  of  agi¬ 
tating  him  and  procuring  agreeable  fenfations.  Their 
mufical  inftruments  are  the  fame  as  thofe  of  the  other 
Hottentots  ;  but  their  dancing  is  very  different,  and 
refembles  the  temper  of  the  nation.  If  the  counte¬ 
nance  have  received  from  nature  features  that  can  ex- 
prefs  our  paffions,  the  body  alfo  has  its  attitudes  and 
movements  that  paint  our  temper  and  feelings.  The 
dance  of  the  Nimiqua  is  frigid  like  himfelf,  and  fo  de¬ 
void  of  grace  and  hilarity,  that,  were  it  not  for  the  ex¬ 
treme  gaiety  of  the  women,  it  might  be  called  the  dance 
of  the  dead. 

Thefe  tortoifes,  to  whom  dancing  is  a  fatigue,  lhew 
little  eagernefs  for  any  thing  but  wagers,  games  of  cal¬ 
culation  and  chance,  and  all  the  fedentary  amufements 
which  require  patience  and  reflexion,  of  which  they 
are  more  capable  than  they  are  of  motion.  When  our 
author,  with  great  propriety,  prohibited  gaming  in  his 
camp,  the  Nimiquas,  who  had  (laid  long  with  him, 
took  their  departure. 

NITTA,  a  fpecies  of  the  Mimosa,  which  flourifhes 
on  the  banks  of  the  Senegal  in  Africa.  It  is  valuable 
to  the  inhabitants  for  its  fruit,  the  pods  of  which  are 
long  and  narrow,  containing  a  few  black  feeds  envelo¬ 
ped  in  a  fine  mealy  powder,  of  a  bright  yellow  colour, 
which  refembles  the  flour  of  lulphur,  and  has  a  fweet 
mucilaginous  tafte.  When  eaten  by  itfelf  it  is  clammy; 
but  when  mixed  with  milk  or  water,  it  conftitutes  a 
very  pleafant  and  nourifhing  food,  fupplying  the  place 
of  corn  to  the  negroes.  —  Park’s  Travels . 

NIZOLIUS  (Marius),  a  grammarian  of  Italy,  who 
by  his  wit  and  erudition  contributed  much  to  the  pro¬ 
motion  of  letters  in  the  1 6th  century.  He  publiftied, 
in  1553,  Lib .  4.  De  veris  Principiis  et  vera  Raiionc 
1  pbilofo - 
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Surnal  pkilofophandi,  contra  Pfudo  philofophos.  In  this  work 
-v —  he  attacks,  with  much  vivacity,  the  fchoolmen,  not  on¬ 
ly  for  the  barbarifm  of  their  terms,  but  for  many  ridi¬ 
culous  opinions  which  they  held.  Leibnitz  was  fo 
ft  ruck  with  its  folidity  and  elegance,  that,  to  expofe 
the  ob'linacy  of  thofe  who  were  zealoufly  attached  to 
Ariilotle,  he  gave  a  new  edition  of  it,  with  critical 
notes  of  his  own,  1670,  in  4to.  Nizolius  publiftied  al- 
fo,  Thefaurus  Ciceroni  anus,  five  Apparatus  Lingua:  La¬ 
tina  e  Scriptis  Tullii  Ciceronis  collttius ,  in  folio.  This 
is  a  good  Latin  di&ionary,  compofed  of  the  words  and 
cxprefiions  of  Cicero  ;  to  which,  it  feems,  Nizolius 
fhewed  as  much  bigotry  as  theTchoolmen  to  their  no¬ 
tions  ;  and  fell  under  the  chara&er  of  thcfe  pedant3 
whom  Erafmus  has  ridiculed  in  his  Ciceronianus.  We 
do  not  find  the  year  either  of  his  birth  or  death. 

NOCTURNAL  arch,  is  the  arch  of  a  circle  de- 
fcribed  by  the  fun,  or  a  flar,  in  th£  night. 
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NONAGESIMAL,  or  Nonages imal  Degree,  caf-  Nonage fl. 
led  alfo  the  Mid  heaven,  is  the  higheft  point,  or  90th 
degree  of  the  ecliptic,  reckoned  from  its  interfedlion 
with  the  horizon  at  any  time  ;  and  its  altitude  is  equal 
to  the  angle  that  the  ecliptic  makes  with  the  horizon 
at  their  interfe&ion,  or  equal  to  the  diflance  of  the  ze¬ 
nith  from  the  pole  of  the  ecliptic.  It  is  much  ufed  in 
the  calculation  of  folar  eclipfes. 

NONAGON,  a  figure  having  nine  fides  and  angles. 

In  a  regular  nonagon,  or  that  whofe  angles  and  fides 
are  all  equal,  if  each  fide  be  1,  its  area  will  be  618 18242 
=  I  of  the  tangent  of  70°,  to  the  radius  1. 

NORMAL,  is  ufed  fometimes  for  a  perpendicu- 
lar. 

NULL,  or  Newel,  the  upright  pod  about  which 
flairs  turn,  being  that  part  of  the  Aaircafe  which  fuf- 
tains  one  end  of  the  fteps. 


hfis  AGASIS  (plur.  Oases),  a  fertile  fpot  in  the  midft  of 
II  ^  a  fandy  defart.  In  the  Sahara,  or  Great  Defart 
-u.ent.  ^fnCa,  there  are  many  Oafes  of  extreme  fertility. 

OBLATE,  flatted  or  fhortened  ;  as. an  oblate  fphe- 
roid,  having  its  axis  fhorter  than  its  middle  diameter  ; 
being  formed  by  the  rotation  of  an  ellipfe  about  the 
fhorter  axis. 

OBLIQUE  ascension,  is  that  point  of  the  equi¬ 
noctial  which  rifes  with  the  centre  of  the  fun,  or  flar, 
or  any  other  point  of  the  heavens,  in  an  oblique 
fphere. 

#  Orli%vr  Circle ,  in  the  ftereographic  proje&ion,  is  any 
circle  that  is  oblique  to  the  plane  of  proje6tion. 

Oblique  Defcenfion ,  that  point  of  the  equino&ial 
which  fets  with  the  centre  of  the  fun,  or  flar,  or  other 
point  of  the  heavens,  in  an  oblique  fphere. 

Oblique  Force ,  or  Percujfion ,  or  Power,  or  Stroke , 
is  that  made  in  a  dire&ion  oblique  to  a  body  or  plane. 
It  is  demonftrated,  that  the  efFc<h  of  fuch  oblique  force, 
&c.  upon  the  body,  is  to  an  equal  perpendicular  one, 
as  the  fine  of  the  angle  of  incidence  is  to  radius. 

OBLONG  spheroid,  is  that  which  is  formed  by 
an  ellipfe  revolved  about  its  longer  or  tranfverfe  axis ; 
in  contradiftintffion  from  the  oblate  fpheroid,  or  that 
which  is  flatted  at  its  poles,  being  generated  by  the  re¬ 
volution  of  the  ellipfe  about  its  conjugate  or  dhorter 
axis. 

OBSERVATORY,  portable.  See  Astrono¬ 
my,  nL  $04,  Encycl. 

OCCJDEN  F  equinoctial,  that  point  of  the  ho¬ 
rizon  where  the  fun  fets,  when  he  erodes  the  equinoc¬ 
tial,  or  enters  the  fign  Aries  or  Libra. 

Occidfnt  EJlival,  th2t  point  of  the  horizon  where 
the  fun  fets  at  his  entrance  into  the  fign  Cancer,  or  in 
our  fummer  when  the  days  are  longeft. 

Occident  Hybernal,  that  point  of  the  horizon  where 
Suppl.  Vol.  II.  Part  L 


the  fun  fets  at  midwinter,  when  entering  the  fign  Ca-  0<5hnt 
pricorn.  || 

OCTANT,  the  eighth  part  of  a  circle.  ,  °^our*  , 

ODD,  in  arithmetic,  is  faid  of  a  number  that  is  not  * 
even.  The  feriesofodd  numbers  is  1,  3,  5,  7,  See . 

ODDLY-obo.  A  number  is  faid  to  be  oddly-odd, 
when  an  odd  number  meafures  it  by  an  odd  number. 

So  1  S  is  a  number  oddly  odd,  becaufe  the  odd  number 
3  meafures  it  by  the  odd  number  5. 

ODOUR,  that  quality  of  certain  Bodies  which  ex¬ 
cites  the  fenfation  of  fmell.  In  the  Annales  de  Chimie , 

Vol.  XXI.  p.  254,  we  have  a  detailed  account  of  cer¬ 
tain  experiments  made  by  M.  Benedi&  Prevoft  of  Ge- 
neva,  with  a  view  to  render  the  emanations  of  odorant 
bodies  perceptible  to  fight .  The  account  is  by  much  too 
long  for  -a  work  like  ours ;  efpecially  as  we  feel  not  our- 
felves  inclined  to  attribute  to  the  experiments  all  the 
importance  which  feems  to  have  been  allowed  to  them 
by  the  firlt  clafs  of  the  French  National  Inftitute.  We 
fhall  therefore  ftate  only  a  few  of  them,  which  feem 
mofl:  to  favour  the  author’s  hypothefis. 

1.  A  concrete  odorant  fubftance,  laid  upon  a  wet 
glafs  or  broad  faucer,  covered  with  a  thin  ftratum  of 
water,  immediately  caufes  the  water  to  recede,  fo  as  to 
form  a  fpace  of  feveral  inches  around  it. 

2.  fragments  of  concrete  odorant  matter,  or  fmall 
morfels  of  paper  or  cork,  impregnated  with  an  odorant 
liquor,  and  wiped,  being  placed  on  the  furface  of  wa¬ 
ter,  are  immediately  moved  by  a  very  fwift  rotation. 

Romieu  had  made  this  obfervation  on  camphor,  and  er- 
roneoufly  attributed  the  effect  to  ele&ricity.  The  mo¬ 
tion  was  perceptible  even  in  pieces  of  camphor  of  feven 
or  eight  gros. 

3.  An  odorant  liquor  being  poured  on  the  water, 
flops  the  motion  till  it  is  difiipated  by  evaporation. 

X* ixed  oil  arrefts  the  motion  for  a  much  longer  time, 

Qui  and 
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and  until  the  pellicle  it  forms  on  the  water  is  taken 

off.  .  , 

4.  When  the  furface  of  the  water  is  cleaned  by  a 
leaf  of  metal,  of  paper,  or  of  glafs,  plunged  in  and 
withdrawn  fucceffively  until  the  pellicle  is  removed,  the 
gyratory  motion  is  renewed.  If  a  piece  of  red  wax  or 
of  taper  be  dipped  in  water,  and  the  drops  (haken  off 
into  a  glafs  of  water  containing  odorant  bodies  in  mo¬ 
tion,  the/ movement  will  be  flopped.  The  fame  effeft 
is  not  produced  by  metal 

<  5.  A  morfel  of  camphor,  plunged  to  the  depth  of 

three  or  four  lines  in  water,  without  floating,  excites  a 
movement  of  trepidation  in  the  furrounding  water, 
which  repels  fmall  bodies  in  its  vicinity,  and  carries 
them  again  to  the  camphor  by  ftarts.  The  author 
concludes,  that  an  elaltic  fluid  efcapes  from  the  odo- 
rant  body  in  the  manner  of  the  fire  of  a  fufee  or  the 
difeharge  of  fire-arms. 

6.  When  there  is  a  certain  proportion  between  the 
height  of  the  water  and  that  of  the  fmall  fragment  of 
camphor,  the  water  is  brifkly  driven  off,  returns  again 
to  the  camphor,  and  again  retires,  as  if  by  an  explofion, 
the  recoil  of  which  often  caufes  the  camphor  to  make 
part  of  a  revolution  on  its  axis. 

7.  Camphor  evaporates  thirty  or  forty  times  more 
fpeedily  when  placed  upon  water,  than  when  entirely 
fur  rounded  with  air. 

&.  Camphor,  during  the  aft  of  diflipation  in  the  air, 
preferves  its  form  and  its  opaque  whitenefs  ;  upon  wa¬ 
ter  it  is  rourded,  and  becomes  tranfparent  as  if  it  had 
undergone  a  kind  of  fnfion.  It  may  be  inferred,  that 
this  arifes  from  the  acquired  motion,  which  caufes  it  to 
prefent  a  greater  furface  to  the  air. 

9.  When  fmall  pieces  of  camphor  are  plunged  in  wa¬ 
ter,  the  camphor  becomes  rounded  and  tranfparent, 
does  not  acquire  any  motion,  and  its  diflipation  is  lefs 
perceptible  than  in  the  air.  The  concurrence  of  air 
and  water  is  therefore  neceffary  to  difengage  the  fluid 
which  is  the  caufe  of  the  motion  and  total  diflipation 
of  odorant  bodies. 

10.  The  motion  of  odorant  bodies  upon  water  decays 
and  ceafes  fpontaneoufly  at  the  end  of  a  certain  time  ; 
hecaufe  the  water  having  then  contrafted  a  ftrong  fmell, 
the  volatilization  takes  place  in  all  the  points  of  its  fur¬ 
face  ;  and  the  fmall  mafs  being  thus  furrounded  by  the 
odorant  fluid,  which  is  no  longer  air,  diffolves,  as  in 
the  ordinary  odorant  fluids,  without  forming  the  ga- 
feous  jet  which  is  the  caufe  of  the  motion.  *1  lie  au¬ 
thor  compares  the  volatilization  of  the  aromatic  fub- 
fiance  to  a  combuftion  excited  by  water. ' 

M.  Prevoff  hopes,  that  thefe,  and  other  experiments 
which  lie  explains,  will  contribute  to  the  theory  of 
odours,  which  fo  nearly  refembles  that  of  the  gafe*. 
He  docs  not  flatter  himfelf  with  having  exhaufted  this 
fubjeft,  but  confiders  his  difeoveries  as  the  means  of 
rendering  odour  perceptible  by  water,  not  only  to  the 
fight,  but  even  to  the  touch,  as  are  likewife  the  vibra¬ 
tions  of  fonorous  bodies.  Men  deprived  of  the  fenfe 
of  fmell,  and  even  the  blind,  according  to  him,  may  in 
this  manner  diftinguifh  odorant  bodies  from  thofe  which 
have  no  fmell.  “  Perhaps  (fays  he)  this  kind  of  odo- 
rofeope  may,  by  improvement,  become  an  odorimeter. 
The  exceptions,  fuch  for  example  as  that  of  the  ceru¬ 
men  of  the  ears,  which  produces  much  effeft  on  water 
without  being  perceptibly  odorant,  and  that  of  the 
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fingers  when  hot  or  moift,  are  merely  apparent ;  for  if  Odour, 

our  fenfes  do  not  in  thofe  cafes  difeover  odour,  thofe  of 
animals  more  powerfully  energetic,  fuch  as  the  dog, 
perceive  and  diftinguifh  individuals  by  its  peculiar  cha- 
rafter.  The  odorofeope  may  afford  the  information 
which  is  wanting  iefpefting  thefe  effluvia.  Thus  it  is 
that  the  fat  of  game,  the  fmell  of  which  is  nearly  to  us 
imperceptible,  is  very  much  fo  to  dogs,  and  exhibits 
fenfible  marks  by  the  ddorofeope.” 

Profeffor  Venturi  of  Modena,  who  heard  PrevofPs 
memoir  read  in  the  National  Inftitnte,  had  himfelf  made- 
fome  experiments  with  camphor  kept  feparately  in  die 
air,  in  the  water,  and  at  the  furface  of  the  water; 
whence  he  deduces,  that  the  mod  aftive  virtue  for  dif¬ 
fering  camphor  refides  at  that  part  where  both .  the 
air  and  the  water  touch  the  camphor  at  the  fame  time. 
Hence  he  explains  why,  in  like  circumftances,  camphor 
evaporates  more  quickly  in  a  moift  than  in  a  dry  air;, 
and  why  the  Hollanders  ufe  water  in  their  procefs  for 
fubliming  this  fubftance. 

It  might  be  thought  that  the  camphor  was  decom- 
pofed  at  the  furface  of  the  water;  that  the  water  might 
feize  the  acidifying  part,  which  renders  the  camphor 
concrete  ;  and  that  the  volatile  part  is  difiipated  in  the 
atmofphere.  The  author  rejefts  this  notion.  He 
thinks  that  water  with  camphor  floating  on  its  furface 
becomes  charged  with  no  more  than  a  very  fmall  por¬ 
tion  :  1.  Becaufe  in  thefe  circumftances  the  water  ac¬ 
quires  the  fame  tafte  and  fmell  of  camphor  as  it  ob¬ 
tains  when  a  fmall  quantity  of  this  fubftance  is  kept' 
plunged  in  the  fame  fluid.  lliis  water,  by  expofure  to 
the  air,  lofes  the  qualities  with  which  it  had  been  phar- 
ged,  and  becomes  iniipid,  and  without  fmell.  2.  Be¬ 
caufe  when  the  water  is  faturated  with  all  it  can  take 
up,  the  diflipation  of  the  camphor  continues  at  its  fur¬ 
face  as  before.  3.  Becaufe  the  aerial  emanations  of 
camphor  made  at  the  furface  of  water  do  tliemfelvea 
cryftallize  into  camphor. 

Camphor  at  the  fuiface  of  the  water  does  nothing, 
therefore,  but  diffolve  ;  and  when  diffolved  at  the  ordi¬ 
nary  temperature  of  the  atmofphere,  it  is  not  at  firft  in 
the  flate  of  vapour,  as  has  been  thought.  It  is  Amply- 
a  liquid  which  extends  itfelf  over  the  fui  face  of  water 
itfelf ;  and  by  this  means  coming  into  contaft  with  a 
great  furface  of  air,  it  is  afterwards  abforbed  and  eva¬ 
porated.  This  is  proved  by  the  following  fafts:  1.  The 
folution  of  camphor  at  the  furface  of  water  is  more  ra¬ 
pid  in  proportion  to  the  extent  of  the  lurface.  In  nar¬ 
row  veffels,  the  feftion  of  the  column  would  not  be 
completed  in  ten  days,  even  though  the  water  might  be 
extremely  pure.  2.  When  the  column  of  camphor  has 
projefting  parts,  the  liquid  may  be  feen  iffuing.by  pre¬ 
ference  from  certain  points  of  the  column,  covering  the 
furface  of  the  water,  and  driving  fmall  floating  bodies 
before  it,  in  the  fame  manner  as  floating  bodies  go  and 
return  in  a  bafon  into  which  the  water  of  a  canal  enters 
with  rapidity.  3.  If  a  fmall  piece  of  camphor,  already 
wetted  at  one  end,  be  brought  near  the  edge  of  water 
contained  in  a  broad  faucer,  and  be  made  to  touch  the. 
faucer  itfelf,  it  depofits  a  vifible  liquor,  which  is  oily  ; 
and  by  attaching  itfelf  to  the  faucet,  deftroys  the  adhe- 
fion  between  the  veffel  and  the  border  of  the  water,  fo 
that  the  water  retires  on  account  of  the  affinity  of  ag¬ 
gregation,  which  not  being  oppofed  by  the  attraftion 
of  the  faucer,  caufes  the  water  to  terminate  in  a  round 

edge. 
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Mour,  edge.  If  you  remove  the  piece  of  camphor,  the  water 
Scono-  will  not  return  to  its  place  until  the  oily  fluid  is  evapo- 
rated.  4.  In  the  fame  manner,  when  the  column  of 
camphor  is  half  immerfed  in  the  water,  the  oily  liquor 
which  iffues  forth  deftroys  the  adhefion  of  the  water  to 
the  column,  and  produces  a  fmall  furrounding  cavity. 
The  folution  flops,  or  is  retarded  for  a  moment,  until 
the  fluid,  extending  itfelf  over  the  water,  becomes  eva¬ 
porated:  the  water  then  returns  to  its  place,  and  touch¬ 
es  the  fame  part  of  the  camphor  ;  the  folulion  begins 
again,  and  in  this  manner  the  procefs  is  effe&ed  by  al¬ 
ternations  of  contadf  and  apparent  repulfion. 

Of  thefe  memoirs  by  Prevoft  and  Venturi,  the  Eng- 
lifli  reader  will  find  accurate  and  full  tranflations  in  the 
flrft  volume  of  Nicholfons  Philofophical  Journal ,  toge 
ther  with  fome  judicious  obfervations  on  them  by  the 
editor,  which  we  (hall  take  the  liberty  to  adopt.  u  The 
philofophical  confideration  of  odorant  bodies  is  fome- 
what  obfeured  by  the  old  method  of  generalifing,  or 
referring  the  properties  of  bodies  to  fome  diftintt  prin¬ 
ciple  or  thing  fuppofed  capable  of  being  feparated  from 
the  body  itfelf.  Thus  the  odours  of  bodies  have  been 
fuppoied  to  depend  on  a  fubftance  imagined  in  a  loofe 
way  to  be  common  t©  them  all  and  feparable  from  them. 
Hence  the  terms,  principle  of  fmell,  fpiritus  re&or,  and 
even  in  the  modern  nomenclature  we  And  aroma .  There 
does  not  in  effe&  feem  to  be  any  more  reafon  to  infer 
the  exiflence  of  a  common  principle  of  fmell  than  of 
•tafte.  The  fmell  of  ammoniac  is  the  aftion  of  that  gas 
upon  the  organ  of  fenfe ;  and  this  odorant  invifible 
matter  is  exhibited  to  the  fight  when  combined  with  an 
acid  gas.  But  in  the  fame  manner  as  ammoniac  ema¬ 
nates  from  water,  and  leaves  moft  part  of  that  fluid  be¬ 
hind,  fo  will  the  volatile  parts  of  bodies  be  moft  emi¬ 
nently  productive  of  this  aCtion  ;  and  very  few,  if  any, 
natural  bodies  will  be  found  which  rife  totally.  The 
moft  llriking  circumftance  in  the  effedl  is,  that  an  a£t 
of  fuch  power  fhould  be  attended  with  a  lofs  by  exha¬ 
lation  which  is  fcarcely  to  be  appreciated  by  weight, 
or  in  any  other  method  during  a  fhort  interval  of  time. 
But  we  know  fo  little  of  nervous  aCtion,  and  of  other 
phenomena  of  electricity,  of  galvanifm  (See  Galva¬ 
nism  in  this  Suppl. ),  or  even  of  heat,  which  ftrongly 
affeCt:  the  fenfes,  but  elude  admeafurement  by  gravita¬ 
tion,  that  the  difficulty  of  weighing  the  effluvia  of  odo¬ 
rant  bodies  becomes  lefs  aftonilhing.” 

(ECONOMISTS,  a  feCt  of  philofophers  in  France, 
who  have  made  a  great  noife  in  Europe,  and  are  gene¬ 
rally  believed  to  have  been  unfriendly  to  religion.  The 
founder  of  this  feCt  was  a  Dr  Duquefnai ,  who  had  fo 
well  infinuated  himfelf  into  the  favour  of  Louis  XV. 
that  the  king  ufed  to  call  him  his  thinker.  The  fed 
was  called  ceconomijls ,  becaufe  the  ceconomy  and  order 
to  be  introduced  into  the  finances,  and  other  means  of 
alleviating  the  diftreffes  of  the  people,  were  perpetually 
in  their  mouths.  The  Abbe  Barruel  admits,  that  there 
may  have  been  fome  few  of  them  who  directed  their 
fpeculations  to  no  other  objed  ;  but  he  brings  very 
fufficient  proof  that  the  great  aim  of  the  majority  of 
the  fed  was  to  eradicate  from  the  minds  of  the  people 
all  reverence  for  divine  revelation. 

“  Duquefnai  (fays  he)  and  his  adepts  had  more  ef- 
pecially  undertaken  to  perfuade  their  readers,  that  the 
country  people,  and  mechanics  in  towns,  were  entirely 
deftitute  of  that  kind  of  inftrudion  n-eceffary  for  their 


profeffions ;  that  men  of  this  clafs,  unable  to  acquire  (Econo¬ 
knowledge  by  reading,  pined  away  in  an  ignorance , 
equally  fatal  to  themfelves  and  to  the  ftate  ;  that  it  was  v 
neceffary  to  eftablifli  free  fchools,  and  particularly 
throughout  the  country,  where  children  might  be 
brought  up  to  different  trades,  and  in  ft  r  tidied  in  the 
principles  of  agriculture.  D’Alembert,  and  the  Vol* 
tairean  adepts,  foon  perceived  the  advantages  they  could 
reap  from  thefe  eilablifhments.  In  union  with  the  ceco- 
nomifts,  they  prefented  various  memorials  to  Louis  XV. 
in  which  not  only  the  temporal  but  even  the  fpiritual 
advantages  of  fuch  eftablifhments  for  the  people  are 
ftrongly  urged.  The  king,  who  really  loved  the  people, 
embraced  the  projeCt  with  warmth.  He  opened  his 
mind  on  the  fubjeCt  to  Mr  Bertin,  whom  he  honoured 
with  his  confidence,  and  had  entrufted  with  his  privy 
pui  fe and  it  was  with  great  difficulty  that  this  minifter 
could  convince  him  of  the  dangerous  defigns  of  the  feCt. 

<£  Determined  (fays  he)  to  give  the  king  pofitive 
proof  that  the  ceconomifts  impoftd  upon  him,  I  fought 
to  gain  the  confidence  of  thofe  pedlars  who  travel 
through  the  country,  and  expofe  their  goods  to  fale  in 
the  villages,  and  at  the  gates  of  country  feats,  i  fuf- 
peCted  thofe  in  particular  who  dealt  in  books  to  be  no¬ 
thing  lefs  than  the  agents  of  philofophifin  with  the 
good  country  folks.  I11  my  exeurfions  into  the  coun¬ 
try  I  fixed  my  attention  above  all  on  the  latter.  When 
they  offered  me  a  book  to  buy,  I  queffioned  them  what 
might  be  the  books  they  had  ?  Probably  catechifms  or 
prayer-books?  Few  others  are  read  in  the  villages?  At 
thefe  words  I  have  feen  many  fmile.  No,  they  anfwer- 
ed,  thofe  are  not  our  works  ;  we  make  much  more 
money  of  Voltaire,  Diderot,  and  other  philofophic  wri¬ 
tings.  What  !  faid  I  ;  the  country  people  buy  Voltaire 
and  Diderot  ?  Where  do  they  find  the  money  for  fuch 
dear  works  ?  Their  conftant  anfwer  was,  v/e  have  them 
at  a  much  cheaper  rate  than  prayer-books  ;  wc  can  fell 
them  at  ten  fols  (jd.)  a  volume,  and  have  a  pretty  pro¬ 
fit  into  the  bargain.  Queftioning  fome  ot  them  ftill 
farther,  many  of  them  owned  that  thofe  books  coft 
them  nothing ;  that  they  received  whole  bales  of  them 
without  knowing  whence  they  came,  but  being  fimply 
delired  to  fell  them  in  their  journeys  at  the  loweft 
price.” 

“  Louis  XV.  warned  by  the  difeovery  made  by  liia 
minifter,  was  at  length  fatisfied  that  the  tftablifhment 
of  thefe  fchools,  fo  much  urged  by  the  confpirators, 
would  only  be  a  new  inftrument  of  feduCtion  in  their 
hands.  He  abandoned  the  plan  ;  but,  perpetually  ha- 
raffed  by  the  protecting  fophifters,  he  did  not  ftrike  at 
the  root  of  the  evil,  and  but  feebly  impeded  its  pro- 
grefs.  The  pedlars  continued  to  promote  the  meafures 
of  the  confpirators  ;  yet  this  was  but  one  of  the  infe¬ 
rior  means  employed  to  fupply  the  want  of  their  free 
fchools,  as  a  new  difeovery  brought  to  light  one  far 
more  fatal. 

“  About  the  middle  of  the  month  of  September 
1789,  little  more  than  a  fortnight  antecedent  to  the  a- 
trocious  5th  and  6th  of  October,  at  a  time  when  the 
conduct  of  the  National  Affembly,  having  thrown  the 
people  into  all  the  horrors  of  a  revolution,  indicated 
that  they  would  fet  no  bounds  to  their  pretenfions,  Mr 
Le  Roy,  lieutenant  of  the  King’s  Hunt,  and  an  acade¬ 
mician,  being  at  dinner  at  the  houfe  of  Mr  D’Ange- 
villiers,  intendant  of  the  buildings  of  his  majefty,  the 
Qj4  2  conver- 
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€E<r^no-  conversation  turned  on  the  difafters  of  the  revolution, 
m^3,  and  on  thofe  that  were  too  cleaily  to  be  forefeen.  Din- 

”  y~  ner  over,  the  nobleman  above-mentioned,  a  friend  of  Le 
Roy,  hurt  at  having  feen  him  fo  great  an  admirer  of 
the  fophifters,  reproached  him  with  it  in  the  following 
expreffive  words:  Well!  this ,  then,  is  the  work  of  Philo- 
fophy!  Thunderflruck  at  tliefe  words — Alas!  cried  the 
academician,  to  whom  do  you  fay  fo  P  I  know  it  hut  too 
well ,  and  I jhall  die  of  grief  and  remorfe  !  At  the  word 
remorfe ,  the  fame  nobleman  queftioned  him  whether  he 
had  fo  greatly  contributed  towards  the  revolution  as  to 
upbraid  himfelf  with  it  in  that  violent  manner?  ‘  Yes 
(anfwered  he),  I  have  contributed  to  it,  and  far  more 
than  I  was  aware  of.  I  was  fecretary  to  the  committee 
to  which  you  are  indebted  for  it ;  but  I  call  heaven  to 
witnefs,  that  I  never  thought  it  would  go  to  fuch 
lengths.  You  have  feen  me  in  the  king’s  fervice,  and 
you  know  that  I  love  his  perfon.  I  little  thought  of 
bringing  his  fubje&s  to  this  pitch,  and  I Jhall  die  of  grief 
and  remorfe P 

“  Preffed  to  explain  what  he  meant  by  this  commit¬ 
tee,  this  fecret  fociety,  entirely  new  to  the  whole  com¬ 
pany,  the  academician  refumed  :  ‘  This  fociety  was  a 
fort  of  club  that  we  philofophers  had  formed  among 
us,  and  only  admitted  into  it  perfons  on  whom  we  could 
perfectly  rely.  Our  fittings  were  regularly  held  at  the 
Baron.  D’Holbach’s.  Left  our  obje&  fhould  be  fur- 
mifed,  we  called  ourfelves  ceconomilts.  We  created 
Voltaire,  though  abfent,  our  honorary  and  perpetual 
piefident.  Our  principal  members  were  D’Alembert, 
Turgot,  Condorcet,  Diderot,  La  Harpe,  and  that  La- 
moignon,  keeper  of  the  feals,  who  on  his  difmiffion  (hot 
himfelf  in  his  park.’ 

“  The  whole  of  this  declaration  was  accompanied 
with  tears  and  figlis  ;  when  the  adept,  deeply  penitent, 
continued  :  1  The  following  were  our  occupations ;  the 
moft  of  thofe  works  which  have  appeared  for  this  long 
time  paft  againft  religion,  morals,  and  government,  were 
ours,  or  thofe  of  authors  devoted  to  U3.  They  were 
all  compofed  by  the  members  or  by  the  orders  of  the 
fociety.  Before  they  were  fent  to  the  prefs,  they  were 
delivered  in  at  our  office.  There  we  revifed  and  cor¬ 
rected  them  ;  added  to,  or  curtailed  them,  according 
as  circumftances  required.  When  our  philofophy  was 
too  glaring  for  the  times,  or  for  the  objeCl  of  the  work, 
we  brought  it  to  a  lower  tint ;  and  when  we  thought 
that  we  might  be  more  daring  than  the  author,  we 
fpoke  more  openly.  In  a  word,  we  made  our  writers 
fay  exactly  what  we  pleafed.  Then  the  work  was  pub- 
lifhed  under  the  title  or  name  we  had  chofen,  the  better 
to  hide  the  hand  whence  it  came.  Many,  fuppoftd  to 
have  been  poftliumous  works,  fuch  as  Chrijlianity  Un - 
majked,  and  divers  others  attributed  to  Freret  and  Bow 
huger  after  their  deaths,  were  iflued  from  our  fo¬ 
ciety. 

‘  When  we  had  approved  of  thofe  works,  we  began 
by  printing  them  on  fine  or  ordinary  paper,,  in  fufficient 
'‘number  to  pay  our  expences,  and  then  an  immenfe 
number  on  the  commoneft  paper.  Thefe  latter  we  fent 
to  hawkers  and  bookfellers  free  of  colt,  or  nearly  fo, 
who  were  to  circulate  them  among  the  people  at  the 
lowed  rate.  Thefe  were  the  means  ufed  to  pervert 
the  people,  and  bring  them  to  the  date  you  now  fee 
them  in.  I  fhall  not  fee  them  long,  for  I  jhall  die  of 
grief  and  remorfe  P 
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This  recital  is  too  well  authenticated  to  be  called  in 
queftion,  and  too  plain  to  heed  a  commentary.  Let  it 
be  a  warning  againft  all  fecret  focieties,  by  whatever 
title  of  benevolence  they  may  be  d^figned  by  thofe  who 
form  them. 

OIL-mill,  a  mill  for  expreffing  the  oils  from  fruits, 
or  grains,  &c-  As  thefe  kingdoms  do  not  produce  the 
olive,  it  would  be  needlefs  to  deferibe  the  mills  which 
are  employed  in  the  fouthern  parts  of  Europe.  We  fhall 
contrnt  ourfelves,  therefore,  with  a  defeription  of  a 
Dutch  oil-mill,  employed  for  grinding  and  prtffing  lint- 
feed,  rape-feed,  and  other  oleaginous  grains.  Farther, 
to  accommodate  our  defeription  dill  more  to  our  local 
circumftances,  wo  fhall  employ  water  as  the  firft  mo¬ 
ver  ;  thus  avoiding  the  enormous  expence  and  complica¬ 
tion  of  a  windmill. 

In  Plate  XXXVIII.  %  A, 

1.  Is  the  elevation  of  a  wheel,  over  or  underfhot,  as 
the  fit  nation  may  require. 

2.  The  belt  metal  focket,  fupported  by  mafonry,  for 
receiving  the  outer  gudgeon  of  the  water  wheel. 

3 .  The  water  courfe. 

Fig.  B. 

1.  A  fpur  wheel  upon  the  fame  axis,  having  52* 
teeth.  . 

2.  The  trundle  that  is  driven  by  N3  1.  and  has  78 
daves 

3.  The  wallower,  or  axis  for  railing  the  peftles.  It 
is  furnifhed  round  its  circumference  with  wipers  for 
lifting  the  pejlles,  fo  that  each  may  fall  twice  during 
one  turn  of  the  water  wheel,  that  is,  three  wipers  for 
each  peftle. 

4.  A  frame  of  timber,  carrying  a  concave  half  cylin¬ 
der  of  bell-metal,  in  which  the  wallower  (cafed  in  that 
part  with  iron  plates)  refts  and  turns  round.  It  will 
be  feen  in  profile,  fig.  G. 

5.  Mafonry  fupporting  the  inner  gudgeon  of  the 
water  wheel  and  the  above-mentioned  frame. 

6.  Gudgeon  of  the  wallower,  which  bears  againft  a 
bell-metal  flep  fixed  in  the  wall.  This  double  fupport 
of  the  wallower  is  found  to  be  necefiary  in  all  mills 
which  drive  a  number  of  heavy  dampers. 

Fig.  C,  Is  the  elevation  of  the  peftle  and  prefs- 
frame,  their  furniture,  the  mortars,  and  the  prefs- 
peftles. 

1.  The  fix  peftles.. 

2.  Crofs  pieces  between  the  two  rails  of  the  frame, 
forming,  with  thefe  rails,  guides  for  the  perpendicular 
motion  of  the  peftles. 

3.  The  two  rails.  The  back  one  is  not  feen.  They 
are  checked  and  bolted  into  the  flandards  N°  12. 

4.  The  tails  of  the  lifts,  correfponding  to  the  wiper® 
upon  the  wallower. 

5.  Another  rail  in  front,  for  carrying  the  detents 
which  hold  up  the  peftles  when  not  acting.  It  is  marb* 
ed  1 4  in  fig.  M. 

6.  A  beam  a  little  way  behind  the  peftles.  To  this 
are  fixed  the  pulleys  for  the  ropes  wffiich  lift  and  flop 
the  peftles.  It  is  represented  by  16  in  fig.  M. 

7.  The  faid  pulleys  with  their  ropes. 

8.  The  driver ,  which  ftrikes  the  wedge  that  ptefTes 
the  oih 

9.  The  difeharger ,  a  damper  which  ftrikes-  upon  the 
inverted  wedge,  and  loofcns  the  prefs. 
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r  il.  10.  The  lower  rail  with  ita  crofs  pieces,  forming  the 
w  ' -  lower  guides  of  the  peftles. 

11.  A  fmall  cog  wheel  upon  the  wal lower,  for  turn- 
ing  the  fpatula>  which  ftirs  about  the  oil-feed  in  the 
chauffer-pan.  It  has  28  teeth,  and  is  marked  N9  6  in 

fig.  M. 

12.  The  four  ftandards,  mortifed  below  into  the 
hhchy  and  above  into  the  joifls  and  beams  of  the  build- 
ing. 

13.  The  fix  mortars  hollowed  out  of  the  block  itfelf, 
and  in  fhape  pretty  much  like  a  kitchen  pot. 

1 4.  The  feet  of  the  peftles,  rounded  into  cylinders, 
and  fhod  with  a  great  lump  of  iron. 

15.  A  board  behind  the  peftles,  /landing  on  its  edge, 
but  inclining  a  little  backwards.  There  is  fuch  ano¬ 
ther  in  front,  but  not  reprefented  here.  Thefe  form  a 
fort  of  trough,  which  prevents  the  feed  from  being  fcat- 
tered  about  by  the  fall  of  the  peftles,  and  loft. 

16.  The  firft  prtfs-box  (alfo  hollowed  out  of  the 
block),  in  which  the  grain  is  fqueezed,  after  it  has 

I  come  for  the  firft  time  from  below  the  milftones. 

17.  The  fecond  prefs-boxy  at  the  other  end  of  the 
block,  for  fqueezing  the  grain  after  it  has  paffed  a  fe- 

I  eond  time  under  the  peftles. 

18.  Frame  of  timber  for  fupporting  the  other  end  of 
the  wallower,  in  the  fame  manner  as  at  N°  4.  fig  B. 

19.  Small  cogwheel  on  the  end  of  the  wallower  for 
giving  motion  to  the  milftones.  It  has  28  teeth. 

20.  Gudgeon  of  the  wallower,  bearing  on  a  bell  me¬ 
tal  focket  fixed  in  the  wall, 

21.  VefTels  for  receiving  the  oil  from  the  prefs* 
boxes. 

22.  Joiits  fupporting  the  block. 

Fig.  D  Elevation  and  mechanifrn  of  the  mil- 
Hones. 

1.  Upright  Jhaft ,  carrying  the  great  cog  wheel  above, 
and  the  runner  milftones  below  in  their  frame. 

2.  Cog-wheel  of  76  cogs,  driven  by  N°  19.  of 

%  c. 

3.  The  frame  of  the  runners.  This  will  be  more 
diftin&ly  underftood  in  N°  4.  fig.  H. 

4.  The  innermoft  runner,  or  the  one  neareft  the 
fhaft. 

5.  Qutermoft  ditto,  being  farther  from  the  fhaft. 

6.  The  inner  rahey  which  collects  the  grain  under  the 
outer  runnei*. 

7.  The  outer  rale ,  which  collects  the  grain  under 
the  inner  runner.  In  this  manner  the  grain  is  always 
turned  over  and  over,  and  crufhed  in  every  direction. 
The  inner  rake  lays  the  grain  in  a  Dope,  of  which 
%.  O.  is  x  feCiion  ;  the  runner  flattens  it,  and  the  fe¬ 
cond  rake  lifts  it  again,  as  is  marked  in  fig.  P  ;  fo 
that  every  fide  of  a  grain  is  prefented  to  the  milftone, 
and  the  reft  of  the  legger  or  nether  milftone  is  lo  fwept 
by  them,  that  rot  a  tingle  grain  is  left  on  any  part  of 
n‘  The  outer'  rake  is  alfo  furnifhed  with  a  rag  of 
cloth,  which  rub3  againft  the  border  or  hoop  that  fur- 
rounds  the  nether  milftone,  fo  as  to  drag  out  the  few 
grams  which  might  otherwife  remain  in  the  comer. 

8.  The  ends  of  the  iron  axle  which  paflls  through 
ftie  upright  fhaft,  and  through  the  two  runners, 
fbus  they  have  two  motions:  1  mo,  A  rotation  round 
their  own  axis,  ido,  That  by  which  they  are  carried 
£ound  upon  the  nether  milftone  on  which  they  roll. 
The  holes  in  thefe  milftones  are  made  a  little  widifh.j 
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and  the  holes  in  the  ears  of  the  frame,  which  carry  the  Oil 
ends  of  the  iron  axis,  are  made  oval  up  and  down.  This 
great  freedom  of  motion  is  neceffary  for  the  runner 
milftones,  becaufe  frequently  more  or  lefs  of  the  grain 
is  below  them  at  a  time,  and  they  muft  therefore  be  at 
liberty  to  get  over  it  without  draining,  and  perhaps 
breaking,  the  fhaft. 

9.  The  ears  of  the  frame  which  lead  the  two  extre¬ 
mities  of  the  iron  axis.  They  are  mortifed  into  the 
under  fide  of  the  bars  of  the  fquare  frame,  that  is  car¬ 
ried  round  with  the  fhaft. 

10.  The  border  or  hoop  which  furrounds  the  nether 
milftone. 

11.  and  12.  The  nether  milftone  and  mafonry  which* 
fup ports  it. 

Fig.  E.  Form  of  the  wallower,  fhewing  the  difpofition 
of  the  wipers  along  its  furface. 

1.  Two  parts  of  this  fhaft,  which  are  nicely  round¬ 
ed,  and  fortified  with  iron  plates,  and,  which  reft  upon* 
the  bell-metal  concaves,  which  are  reprefented  in  no  4. 
of  fig.  C. 

2.  T  he  little  wheels  at  each  end,  for  giving  motion  to 
the  two  fpatula;,  marked  n3  1 1.  fig.  C. 

3.  The  wipers  for  the  fecond  prefs. 

4.  The  wipers  for  the  firft  prefs. 

5.  The  wipers  for  the  fix  peftles. 

Fig.  F  Reprefents  the  furface  of  the  wallower  un¬ 
folded  into  a  rectangular  parallelogram,  in  order  to 
fliew  the  diftribution  of  the  wipers,  and  confequently  the 
fucceffion  of  the  ftrokes  given  by  the  different  peftles.- 
This  diftribution  has  fbmething  peculiar.  Each  peftle 
has- three  wipers;  and  there  are  alfo  three  for  the  driver 
»nd  difeharger  of  the  fecond  prefs.  The  driver  and 
wiper  of  the  firft  prefs  have  but  one  and  a  half;  one 
for  the  driver,  and  the  half  for  the  difeharger ;  fo  that 
it  ft  likes  twice,  and  the  driver  only  once,  in  a  turn  of 
the  fhaft.  This  is  the  Dutch  practice,  which  differs 
from  that  of  Flanders.  The  fucceffion  of  the  ftrokes 
may  be  conceived  as  follows:  Reckon  the  flampers,  in¬ 
cluding  thofe  of  the  preffes,  from  the  water  wheel  to¬ 
ward  the  other  end  of  the  wrallower,  and  calling  them 
a,  lyC,  d ,  tif,g9  hy  /,  by  and  fuppofing  that  a  makes 
the  fir  it  ftroke,  they  proceed  in  the  following  order  for 
one  turn  of  the  wallower  : 

ab,  d,f,  b,  c,  e,  g,  ab,  J,f,  b,  c,  f,  g,  ab,  d,f,  b,  c,  e,g. 

Here  it  may  be  obkrved  that  a  and  b  ftrike  together. 

They  would  do  fo  if  allowed  ;  but  or.e  of  them  is  held 
up  by  its  detent  till  the  workman  fees  proper  to  dif- 
engage  it.  Each  peftle,  and  the  driver  and  difeharger 
of  the  fecond  prefs,  makes  three  ftrokes  for  one  turn  of 
the  wallower.  But  the  driver  h  of  the  firft  prefs  makes 
only  one  ftroke  in  that  time,  namely,  in  the  interval 
between  the  laft  ftrokes  ote  and  g.  The  difeharger  i  of 
this  prefs  makes  two  ftrokes  ;  ooe  of  them  in  this  fame 
interval,  and  the  other  along  with  the  firft  ftroke  of  e. 

The  fecond  preffing  requires  a  much  mo-re  violent  pref- 
fure  than  the  firft,  becaufe  the  cake  muft  be  left  per¬ 
fectly  dry  and  hard. 

Fig.  G.  Profile  of  the  frame  of  timber  which  carries 
the  v.  allower,  and  greatly  contributes  to  render  its  mo-  > 
tiou  fteady. 

Fig.  H.  Is  a  view'  of  one  of  the  milftones. 

1.  The  nether  milftones,  and  the  mafonry  fupporting 
the  w'hole. 

2.  The  runner. 

3/  Ai 
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q.  A  fort  of  cafe  which  enclofes  the  two  wings  of 
the  milftone  at  a  very  fmall  diftance  from  it,  in  order 
to  prevent  the  grain  which  (licks  to  it  from  being  feat¬ 
ured.  There  is  another  method  praftifed  at  fome  mills. 

Fig.  I.  Rcprefcnts  that  of  Sardamm.  AA  are  two 
,'ron  rods,  about  half  an  inch  fquare,  hanging  oil  the 
axle,  on  each  fide  of  the  milftone.  Thefe  rods  are 
joined  byacrofs  piece  C,  which  almoft  touches  the 
milftone.  A  piece  of  leather  is  put  between,  which 
rubs  upon  the  milftone,  and  clears  it  of  the  grain  winch 
chances  to  flick  to  it.  N3  4-  md  6-  reprefent  the  ears 
of  this  frame,  by  which  the  end  of  the  iron  axlew  lup- 
ported,  and  carried  round  by  the  uptight  (liaft  n  f. 

Fig.  K.  Plan  of  the  runner  milftones,  and  the  frame 

which  carries  them  round. 

1,1.  Are  the  two  milftones. 

,  o,  a,  r.  The  out  fide  pieces  of  the  frame. 

4’  4,  4,  4.  The  crofs  bars  of  the  frame  which  em¬ 
brace  the  upright  fhaft  5,  and  give  motion  to  the  whole. 

6.  6.  The  iron  axis  upon  which  the  runners  turn. 

7.  The  outer  rake. 

8.  The  inner  ditto. 

Fig.  L.  lleprefents  the  nether  milftone  feen  from 
/The  wooden  gutter,  which  furrounds  the  nether 

milftone.^  or  jloopj  about  fix  inches  lii^h,  all 

round,  to  prevent  any  feed  from  being  fcattered  - 

3.  An  opening  or  trap  door  in  the  gutter,  which  can 
be  opened  or  (hut  at  pleafure.  When  open,  it  allows 
the  bruifed  grain,  colle&cd  in  and  (hoved  along  the 
gutter  by  the  rakes,  to  pafs  through  into  troughs  pla¬ 
ced  below  to  receive  it. 

4  Portion  of  the  circle  deferibed  by  the  outer  runner. 

5.  Portion  of  the  circle  deferibed  by  the  inner  one. 
By  thefe  we  fee  that  the  two  Hones  have  different  routes 
round  the  axis,  and  bruife  more  feed. 

6.  The  outer  rake. 

7.  The  inner  ditto. 

8.  The  fweep,  making  part  of  the  inner  rake,  oc- 
cafionally  let  down  far  fweeping  off  all  the  feed  when 
it  has  been  fufficiently  bruifed.  The  preffurc  and  ac¬ 
tion  of  thefe  rakes  is  adjufled  by  means  of  wooden 
fDrings,  which  cannot  be  eafily  and  diftinaiy  reprefent- 
ed  by  any  figure.  The  oblique  pofition  of  the  Hikes 
(the  outer  point  going  foremoft)  caufes  them  to  (hove 
the  grain  inwards  or  toward  the  centre,  and  at  the  fame 
time  to  turn  it  over,  fomewhat  in  the  fame  manner  as  the 
mould-board  of  a  plough  fhoves  the  earth  to  the  right 
hand,  and  partly  turns  it  over.  Some  mills  have  but  one 
fweeper ;  and,  indeed,  there  is  great  variety  in  the  form 
and  conftru&ion  of  this  part  of  the  machinery. 

Fig.  M.  Profile  of  the  peftle  frame. 

1 .  Seftion  of  the  horizontal  (haft. 

2.  Three  wipers  for  lifting  the  peftles. 

3.  Little  wheel  of  28  teeth  for  giving  motios  to  the 

fpatula.  ...  ,  .  , 

4.  Another  wheel,  which  is  dnven  by  it,  having  20 

teeth. 

5.  Horizontal  axle  of  ditto. 

6.  Another  wheel  on  the  fame  axle,  having  13  teeth. 

7.  A  wheel  upon  the  upper  end  of  the  fpindle,  having 
1  2  teeth. 

8.  Two  guides,  in  which  the  fpindle  turns  freely,  and 
fo  that  it  can  be  {hifted  higher  and  lower. 
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9.  A  lever,  moveable  round  the  piece  nq  1 4'  an^ 
ving  a  hole  in  it  at  9,  through  which  the  fpindle  paffes,  ' 
turning  freely.  The  fpindle  has  in  this  place  a  {boulder, 
which  refts  on  the  border  of  the  hole  9  >  f^  that  b}  the 
•motion  of  this  lever  the  fpindle  may  be  difengaged  from 
the  wheel  work  at  pleafure.  This  motion  is  given  to 
•it  by  means  of  the  lever  10,  10,  moveable  round  its 
middle.  The  workman  employed  at  the  chauffer  pulls 
at  the  rope  10,  it,  and  thus  difengages  the  fpindle  and 
fpatula. 
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.  peftle  feen  fidewife. 


1 2.  The  lift  of  ditto. 

13.  The  upper  rails,  marked  na  3.  in  fig.  C. 

14.  The  rail  marked  n°  5.  in  fig  C.  To  this  arc 
fixed  the  detents,  which  lerve  to  ftop  and  hold  up  the 
peftles. 

c  5.  A  detent,  which  is  moved  by  the  rope  at  its  outer 
•end. 

16.  A  bracket  behind  the  peftles,  having  a  pulley, 
through  which  paffes  the  rope  going  to  the  detent  15. 

17.  The  faid  pulley. 

18.  The  rope  at  the  workman’s  hand,  pafTing  through 
the  pulley  17,  and  fixed  to  the  end  of  the  detent  15. 

This  detent  naturally  hangs  perpendicular  by  its  own 
weight.  When  the  workman  wants  to  ftop  a  peftle,  he 
pulls  at  the  rope  18,  during  the  rife  of  the  peftle. 
When  this  is  at  its  greateft  height,  the  detent  is  hori¬ 
zontal,  and  prevents  the  peftle  from  falling  by  means 
of  a  pin  proje&ing  from  the  fide  of  the  peftle,  which 
refts  upon  the  detent,  the  detent  itfelf  being  held  in 
that  pofition  by  hitching  the  loop  of  the  rope  upon  a 
pin  at  the  workman’s  hand. 

19.  The  two  lower  rails,  marked  nfJ  10.  fig.  C. 

2 0.  Great  wooden,  and  fometimes  ftone,  block,  in 
which  the  moitars  are  formed,  marked  n°  21.  in  fig.  C. 

2 1 .  Veffel  placed  below  the  prefs  boxes  for  receiving 

the  oil.  ,  1  ,r  . 

2  2 .  Chauffer,  or  little  furnace,  for  warming  the  bruited 

grain. 

23.  Backet  in  the  front  of  the  chauffer,  tapering 
downwards,  and  opening  below  in  a  narrow  flit.  The 
hair  bags  in  which  the  grain  is  to  be  preffed  after  it  has 
been  warmed  in  the  chauffer,  are  filled  by  placing  them 
in  this  backet.  The  grain  is  lifted  out  of  the  chauffer 
with  a  ladle,  and  put  into  thefe  bags;  and  a  good  quan¬ 
tity  of  oil  runs  from  it  through  the  flit  at  the  bottom 
into  a  veffel  fet  to  receive  it. 

'24.  The  fpatula  attached  to  the  lower  end  of  the 
fpindle,  and  turning  round  among  the  grain  in  the 
chauffer-pan,  and  thus  preventing  it  from  (licking  to 
the  bottom  or  iides,  and  getting  too  much  heat. 

Fig.  N.  Plan  of  part  of  the  works. 

1.* Furnaces  for  warming  the  grain. 

2.  2.  The  backets  for  holding  the  facks  while  they 

arc  a-fiUing.  .  , 

3.  3.  The  pan  in  which  the  bruifed  grain  is  heated  by 

the  chauffer.  #  .  .  , 

4.  4.  A  trough  for  receiving  the  chips,  into  which 
the  preffed  oil-cakes  are  cut,  to  be  afterwards  put  into 
the  pail  and  warmed. 

5.  The  prefs-box  for  the  fecond  prefilng. 

6.  The  prefs-box  for  the  firft  preffmg. 

7.  The  fix  mortars. 

8.  The  Hoping  boards,  to  hinder  the  Mattering  ot  the 

o!1  feed-  9.  The 
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p.  The  nether  milftone,  but  out  of  its  place. 

10.  Its  centre  a  little  higher  than  the  reft. 

11.  A  rib  of  wood  going  round  the  edge  of  the 
nether  milftone,  and  even  with  its  furface,  but  rifing  a 
very  little  outwards,  and  furrounded  with  a  border  or 
hoop  about  an  inch  high,  to  prevent  the  feed  from  be¬ 
ing  fcattered  on  the  ground. 

Fig.  A  fedlion,  lengthwife,  of  the  great  block, 
with  the  mortars  and  prefs-boxes. 

1.  The  fix  pe files. 

2.  The  fix  mortars,  each  of  which  has  an  iron  plate 
at  its  bottom. 

3.  The  driving  ftamper,  which  falls  on  the  wedge  of 
the  fir  ft  prefling. 

4.  Ditto,  for  the  fecond  ditto. 

5.  The  difi larger,  which  ftrikes  on  the  inverted  wedge 
in  order  to  free  the  prefs. 

6.  Ditto,  for  the  fecond  prefiing. 

7.  Wedge  for  freeing  the  prefs. 

8.  Wedge  for  prefiing. 

9.  Wooden  cheeks,  two  inches  thick,  which  are  pla¬ 
ced  between  the  middle  wedge  and  th tjliding  wedges  on 
each  fide. 

10.  Prefs-irons,  between  which  are  placed  the  hair- 
bags  containing  the  bruifed  grain. 

11.  Iron  plate,  called  the  fountain,  at  the  bottom, 
pierced. with  holes,  correfponding  with  a  hole  in  the 
block,  for  allowing  the  oil  to  run  off  from  the  preffed 
grain. 

12.  Vefiel  for  receiving  ditto. 

1 3.  A  long  iron  plate  at  the  bottom  of  the  prefs  box, 
under  the  drawing  and  difcharging  wedges. 

Fig.  R.  Another  view  of  the  prefs-irons. 

1.  The  fide-irons  laid  flat. 

2.  The  fame  feen  edge  wife. 

3.  The  pierced  iron  plate,  upon  which  the  two  irons, 
n°  1.  ftand  upright,  with  the  hair-bag  between  them. 

4.  One  of  the  hair-bags.  It  may  be  obferved  that 
the  Teams  of  thefe  bags  are  made  on  the  flat  fides,  and 
not  on  the  edges,  where  they  would  be  in  danger  of 
burfting. 

5.  A  long.hair-cloth,  in  which  the  bag  is  wrapped 
before  it  is  fet  into  the  prefs.  The  bag,  being  filled 
with  bruifed  grain,  is  placed  with  its  bottom  at  a,  and 
the  top  at  b  ;  the  part  ca  is  lapped  over  it,  reaching  to 
b ,  and  then  the  other  end  d  is  lapped  over  that,  and 
reaches  to  a ,  and  the  loop  at  its  end  ferves  as  a  handle 
by  which  to  lift  it,  and  place  it  properly  between  the 
prefs-irons. 

Fig.  S.  The  principal  pieces  of  the  pref3. 

1 .  The  wooden  cheeks. 

2.  The  difcharging  wedge. 

3.  The  driving  wedge. 

4  and  5.  The  Hiding  blocks,  which  tranfmit  the  pref- 
fure  produced  by  the  driving  wedge. 

The  foregoing  enumeration  and  views  of  the  different 
parts  of  a  Dutch  oil-mill,  are  fufficient,  we  imagine,  to 
enable  an  intelligent  mill-wright,  to  whom  the  machine 
is  altogether  new,  to  underftand  its  manner  of  work- 
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Jng,  and  its  adaptation  to  the  various  parts  of  the 
procefs  for  extracting  the  oil  from  feeds  or  kernels. 
It  would  require  a  very  minute  deicription  indeed  to  ex¬ 
plain  it  to  a  perfon  altogether  unacquainted  with  mill- 
work. 

The  firft  part  of  the  procefs  is  bruifmg  the  feed  un¬ 
der  the  runner  ilones  (a).  That  this  may  be  more  ex- 
peditioufly  done,  one  of  the  runners  is  fet  about  -yds  of 
its  own  thicknefs  nearer  the  fhaft  than  the  other.  Thus 
they  have  different  treads  ;  and  the  grain,  which  is  a 
little  heaped  towards  the  centre,  is  thus  bruifed  by 
both.  The  inner  rake  gathers  it  up  under  the  outer 
ftone  into  a  ridge,  of  which  the  fedtion  is  reprefented 
in  Plate  XL.  hg.  O.  The  ftone  paffes  over  it  and 
flattens  it.  It  is  gathered  up  again  into  a  ridge,  of 
the  form  of  fig.  P.  under  the  inner  ftone,  by  the  outer 
rake,  which  confills  of  two  parts.  The  outer  pait 
preffes  clofe  on  the  wooden  border  which  furrounds  the 
nether  ftone,  and  fhoves  the  feed  obliquely  inwards, 
while  the  inner  part  of  this  rake  gathers  up  what  had 
fpread  toward  the  centre.  The  other  rake  has  a  joint 
near  the  middle  of  its  length,  by  which  the  outer  half 
of  it  can  be  mifed  from  the  nether  ftone,  while  the  inner 
half  continues  prefiing  on  it,  and  thus  ferapes  off  the 
moift  paile.  When  the  feed  is  fufftciently  bruifed,  the 
miller  lets  down  the  outer  end  of  the  rake.  This  im¬ 
mediately  gathers  the  whole  pafte,  and  ftioves  it  oblique¬ 
ly  outwards  to  the  wooden  rim,  where  it  is  at  latl 
brought  to  a  part  that  is  left  unboarded,  and  it  falls 
through  into  troughs  placed  to  receive  it.  Thefe 
troughs  have  holes  in  the  bottom,  through  which  the 
oil  drips  all  the  time  of  the  opeiation.  T  his  part  of 
the  oil  is  dire&ed  into  a  particular  ciftern,  being  confi- 
dered  as  the  pureft  of  the  whole,  li-.ving  been  obtained, 
without  preffure,  by  the  mere  breaking  of  the  hull  of 
the  feed. 

In  forr.e  mills  this  operation  is  expedited,  and  a  much 
greater  quantity  of  this  beft  oil  is  obtained,  by  having 
the  bed  of  mafonry  which  fupports  the  legger  formed 
into  a  little  furnace,  and  gently  heated.  But  the  ut- 
moft  care  is  neceffary  to  prevent  the  heat  from  be¬ 
coming  confiderable.  This,  enabling  the  oil  to  diffolve 
more  of  the  fermentable  fubftance  of  the  feed,  expofee 
the  oil  to  the  rifle  of  growing  foon  very  rancid  ;  and, 
in  general,  it  is  thought  a  hazardous  piadticc,  and  the 
oil  does  not  bring  fo  high  a  price. 

When  the  patte  comes  from  under  the  ftones,  it  is 
put  into  the  hair  bags,  and  fubjedled  to  the  firft  pref¬ 
iing.  The  oil  thus  obtained  is  alfo  efteemed  as  of  the 
firlt  quality,  fcarcely  inferior  to  the  former,  and  is  kept 
apart  (The  great  oil  ciltern  being  divided  into  feveral 
portions  by  partitions). 

The  oil  cakes  of  this  prefling  are  taken  out  of  the 
bags,  broken  to  pieces,  and  put  into  the  mortars  for 
the  firft Jlamping.  Here  the  palte  is  again  broken  down,, 
and  the  parenchyma  of  the  feed  reduced  to  a  fine  meal. 
Thus  free  egrefs  is  allowed  to  the  oil  from  every  veficle 
in  which  it  was  contained.  But  it  is  now  rendered 
much  more  clammy,  by  the  forcible  mixture  of  the  mu- 
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(a)  We  are  told,  that  in  a  mill  at  Reichenhoffen  in  Alface,  a  confiderable  improvement  has  been  made  by 
paffing  the  feed  between  two  fmall  iron  rollers,  before  it  is  put  under  the  milltones.  _  A  great  deal  of  work  is 
faid  to  be  faved  by  this  preliminary  operation,  and  finer  oil  produced,  which  we  think  very  probable.  The- 
damping  and  prefling  go  on  as  in  other  mills. 
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-cilage,  ana  even  of  the  finer  parts  of  the  meal.  When 
fufficiently  pounded,  the  workman  (tops  the  peftle  of 
a  mortar,  when  at  the  top  of  its  lift,  and  carries  the 
.contents  of  the  mortar  to  the  fird  chauffer  pan,  where 
it  is  heated  to  about  the  temperature  of  melting  bees 
wax  (this,  we  are  told,  is  the  ted),  and  all  the  while 
ftirred  about  by  the  fpatula.  From  thence  it  is  again 
put  into  hair  bags,  in  the  manner  already  defcribed  ; 
and  the  oil  which  drips  from  it  during  this  operation  is 
confidered  as  the  bed  of  the  fecond  quality,  and  in 
fome  mills  is  kept  apart.  The  pade  is  now  fubjeded 
to  the  fecond  preffing,  and  the  oil  is  that  of  the  fecond 
quality. 

All  this  operation  of  pounding  and  heating  is  per¬ 
formed  by  one  workman,  who  has  con (l ant  employ 
ment  by  taking  the  four  mortars  in  fucceffion.  The 
putting  into  the  bags  and  conducing  of  the  preffing 
gives  equal  employment  to  another  workman. 

In  the  mills  of  Pfccardy,  Alface,  and  mod  of  Flan¬ 
ders,  the  operation  ends  here  ;  and  the  produce  from 
the  chauffer  is  increafed,  by  putting  a  fpoonful  or  two 
of  water  into  the  pan  among  the  pade. 

But  the  Dutch  take  more  pains.  .They  add  no  water 
to  the  pade  of  this  their  JirJl flamping .  They  fay  that 
this  greatly  lowers  the  quality  of  the  oil.  The  cakes 
which  refult  from  this  preffing,  and  are  there  fold  as 
food  for  cattle,  are  dill  fat  and  foftifh.  The  Dutch 
break  them  down,  and  fubjed  them  to  the  pedles  for  the 
feccnd Jlamping ,  Tliefe  reduce  them  -to  an  impalpable 
pade,  d iff  like  clay.  It  is  lifted  out,  and  out  into  the 
fecond  chauffer  pan  ;  a  few  fpoonfuls  of  water  are  add¬ 
ed,  and  the  whole  kept  for  fome  time  as  hot  as  boiling 
water,  and  carefully  ftirred  all  the  while.  From  thence 
it  is  lifted  into  the  hare  bags  of  the  lad  prefs,  fubjeded 
to  the  prefs  ;  and  a  quantity  of  oil,  of  the  lowed  quali¬ 
ty,  is  obtained,  fuflicient  for  giving  a  fatisfadory  profit 
to  the  miller.  ..The  cake  is  now  perfedly  dry,  and 
hard,  like  a  piece  of  aboard,  and  is  fold  to  the  farmers. 
Nay,  there  are  fmall  >  mills  in  Holland,  which  have  no 
other  employment  than  extracting  the  oil  from  the 
cakes  which  they  purchafe  from  the  French  and  Bra- 
banters  ;  a  clear  indication  of  the  fuperiorky  of  the 
Dutch  praCtice. 

The  nicety  withrwhich  that  indudrious  people  con- 
duCt  all  . their  bufmefs  is  remarkable  in  this  manu¬ 
facture. 

In  their  oil  cidern,  the  parenchymous  part,  which  un- 
avoidably  gets  through,  in  fome  degree,  in  every  opera¬ 
tion,  -gradually  fubfides,  and  the  liquor,  in  any  divifion 
of  the  cidern,  comes  to  confift  of  flrata  of  different  de¬ 
grees  of  purity.  The  pumps  which  lift  it  out  of  each 
divifion  are  in  pairs  ;  one  takes  it  up  from  the  very  bot¬ 
tom,  and  the  other  only  from  half  depth.  The  lad 
only  is  barrelled  up  Tor  the  market,  and  the  other  goes 
into  a  deep  and  narrow  cillern,  where  the  dreg  again 
fubfides,  and  more  pure  oil  of  that  quality  is  obtained. 
By  fuch  careful  and  judicious  pradiccs,  the  Dutch  not 
only  fupply  themfelves  with  this  important  article,  but 
annually  fend  confiderable  quantities  into  the  very  pro¬ 
vinces  c  of  France  and  Flanders  where  they  bought 
the  feed  from  -which  it  was  extraded.  When  we  re- 
fled  on  the  high  price  of  labour  in  Holland,  on  the  want 
of  timber  for  machinery,  on  the  expence  of  building  in 
-that  country,  and  on  the  enormous  expence  of  wind  mill 
-ssiachinery,  both  in  the  firft  ereCtion  and  the  fubfequent 

2 


O  N  I 

wear  and  tear,  it  mud  be  evident,  that  oil  mills* creded  OU  •' 

in  England  on  water  falls,  and  after  the  Dutch  manner,  11 

cannot  fail  of  being  a  great  national  advantage.  The  mfc  J 
chatellanie  or  feigneurie  of  Lille  alone  makes  annually  "" 1 
between  30,000  and  40,000  barrels,  -  each  containing 
.about  26  gallons. 

What  is  here  delivered  is  only  a  iketch.  Every  per- 
fon  acquainted  with  machinery  will  underftand  the  ge¬ 
neral  movements  and  operations.  But  the  intelligent 
mechanic  well  knows,  that  operations  of  this  kind  have 
many  minute  circumdances  which  cannot  be  defcribed, 
and  which,  neyerthelefs,  may  have  a  great  influence  on 
the  whole.  The  rakes  in  the  bruifing-mill  have  an 
office  to  perform  which  refembles  that  0 i  the  .hand,  di- 
reded  by  a  careful  eye  and  unceafing  attention.  Words 
cannot  communicate  a  clear  notion  of  this;  and  a  mill, 
condruded  from  the  bed  drawings,  by  the  mod  fkilful 
workman,  may  gather  the  feed  fo  ill,  that  the  half  of  I 
it  Avail  not  be  bruifed  after  many  rounds  of  the  machi¬ 
nery.  This  produces  a  fcanty  return  of  the  fined  oil ; 
and  the  mill  gets  a  bad  charader.  The  proprietor  lofos 
his  money,  is  difeouraged,  and  gives  up  the  work. — - 
There  is  no  fecurity  but  by  procuring  a  Dutch  mill¬ 
wright,  and  paying  him  with  the  liberality  of  Britons. 

Such  unhoped-for  talks  have  been  performed  of  late 
years  by  -machinery  ;  and  mechanical  knowledge  and  in - 
mention  is  now  fo  generally  diffufed,  that  it  is  highly 
probable  that  we  Ihould  foon  excel  our  teachers  in  this 
branch  But  this  very  diffnfion  of  knowledge,  by  en¬ 
couraging  fpeculation  among  the  artids,  makes  it  a  (till 
greater  rifle  to  ered  a  Dutch  oil-mill  without  having  a 
Dutchman,  acquainted  with  its  moil  improved  prefent 
form,  to  condud  the  work.  We  do  our  duty  in  giving 
this  counfel. 

OKU-jfsso.  Sec  Segalien  in  this  SuppL 

OMPHALOP  TER,  or  Omphaloptic,  in  optics, 
a  glafs  that  is  convex- on  both  fldes,  popularly  called  a 
convex  lens. 

ONISCUS  (See  Encycl. ).  Twer  new  fpecies  of  this 
genus  of  infeds  were  difeovered  by  La  Murtiniere ,  the 
natnralid  who  accompanied  Peroufe  on  his  lad  voyage 
of  difeovery.  For  the-  information  of  fuch  of  our  read¬ 
ers  as  are  entomologids,  we  fhall  give  the  author’s  de- 
feription  of  thefe  fpecies.  Of  the  fird,  which  he  fays 
only  nearly  anfwers  to  the  generic  charader  of  onifeus, 

Id  (fig.  f.)  is  a  view  of  the  .upper  part  of  its  body,  pja5  | 
and  at  F  of  the  lower.  Its  body  is  cruflaceous,  and  of'  XXX  l 
an  opaque  white,  with  two  round  rud-coloured  fpots 
on  the  anterior  part  of  its  corflet ;  two  others,  much 
larger,  in  the  form  of  a  crefcent,  are  on  the  elytra  ;  its 
fhield  is  alfo  of  the  fame  colour.  The  under  part  of 
the  thorax  is  furntfhed  with  four  pair  of  legs  :  the  fird 
and  third  of  which  are  terminated  with  iharp  claws ; 
the  fecond,  from  its  form,  ferves  it  to  fwim  with  ;  the 
fourth  is  very  fmall,  confiding  of  two  membranaceous 
threads.  ..Some  feales,  alio  membranaceous  and  very 
channelled,  may  alfo  perform  the  office  of  legs:  of  thefe 
the  two  lower  are  the  lagged.  Its  belly  is  filled  with 
vermicular  inteilines  of  the  fize  of  a  hair-;  its  mouth  ia 
placed  between  the  fird  and  fecond  pair  of  legs,  and  is 
of  the  form  of  a  fmall  trunk  placed  between  two  lips, 
joined  only  at  the  upper  extremity. 

Fig.  .2.  reprefents  an  in  fed  of  the  genus  onifeus 
I  Ann .  Its  body  is  nearly  of  the  form,  confidence,  and 
colour,  of  the  onifeus  afcllus ,  except  that  it  is  not  di- 
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Opaque,  vided  by  fegments  as  this  laft  is.  It  has  a  double  tail, 

Gp.m)  three  times  a«  long  as  the  body  ;  from  the  infertion  of 
vrx’~  vvhicli,  at  the  hinder  part  of  the  body,  Fpring  two  legs, 
ufed  chiefly  by  the  animal  in  fwimming  upon  its  back. 
The  infedt,  viewed  on  the  lower  part  H,  prefents  fix 
pair  of  legs  ;  the  two  firft  of  which  terminate  in  very 
{harp  and  thick  points  ;  it  makes  ufe  of  the  third  to 
’fvvim  with,  and  to  balance  its  body,  together  with  that 
pair  which  is  inferted  at  the  bafe  of  the  tail;  the  fourth 
pair,  and  the  largeft  of  all,  is  armed  with  two  veiy  (harp 
“points,  which  the  animal  forces  into  the  body  of  any 
fifh  on  which  it  feizes  ;  the  two  laft  pair  are  nothing 
^more  than  very  finely  divided  membranes.  Between 
the  two  firft  is  fituated  its  trunk,  fmooth,  and  about 
half  a  line  long  ;  at  the  bafe  of  the  third  pair  are  two 
points,  of  a  horny  confiftence,  very  hard,  and  firmly 
fixed.  The  two  horns  alfo  below  the  large  pair  of  legs 
are,  in  like  manner,  very  firmly  united  to  its  body. 
Martiniere  imagines  it  to  be  by  means  of  thefe  darts 
that  it  pierces  the  body  of  the  fifh  on  which  it  is  found/ 
and  that  then,  changing  its  iituation,  it  finds  means  to 
introduce  its  trunk  into  the  holes  thus  formed.  When 
put  into  a  glafs  it  finks  to  the  bottom,  and  rifes  again 
to  the  furface  with  the  greateft  eafe,  advancing  with 
the  edge  of  its  body,  and  deferibing  curves.  Its  two 
long  tails  are  very  eafily  pulled  off,  without  the  animal 
appearing  to  fufter  any  pain. 

OPAQUE,  not  tranflucent,  nor  tranfparent,  or  not 
admitting  a  free  paflage  to  the  rays  of  light. 

OPARO  or  Oparro,  the  name  given  by  Captain 
Vancouver  to  a  frr.aU  ifland  which  he  difeovered  in  la¬ 
titude  27°  36'  fouth,  and  in  longitude  2150  49'  eaft 
from  Greenwich.  It  was  ellimated  at  about  6|  miles 
in  length,  and  no  other  land, was  in  fight.  Its  principal 
character  is  a  duller  of  high  craggy  mountains,  form¬ 
ing,  in  feveral  places,  moll  romantic  pinnacles,  with  per¬ 
pendicular  cliffs  nearly  from  their  fummits  to  the  fea  : 
the  vacancies  between  the  mountains  would  more  pro¬ 
perly  be  termed  chafms  than  valleys.  The  tops  of  fix 
of  the  higheft  hills  bore  the  appearance  of  fortified 
places,  refembling  redoubts  ;  having  a  fort  of  block- 
houfe,  in  the  fhape  of  an  Englilh  glafs-houfe,  in  the 
centre  of  each,  with  rows  of  pallifadoes  a  confiderable 
way  down  the  Tides  of  the  hills,  nearly  at  equal  di- 
fiances.  Thefe  overhanging,  feemed  intended  for  advan¬ 
ced  works,  and  apparently  capable  of  defending  the  cita¬ 
del  by  a  few  againft  a  numerous  hofl  of  affailants.  On 
all  of  them  people  were  noticed  as  if  on  duty,  conflantly 
moving  about.  What  we  confidered  (fays  the  author)  as 
block- houfes,  from  their  great  fimilarity  in  appearance  to 
that  fort  of  building,  were  fufficiently  large  to  lodge  a 
confiderable  number  of  perfons,  and  were  the  only  ha¬ 
bitations  we  faw.  Yet,  from  the  number  of  canoes  that 
in  fo  fhort  a  time  aflembled  round  the  Englifh  fhip,  it 
is  natural  to  conclude,  that  the  inhabitants  are  very  fre¬ 
quently  afloat  ;  and  to  infer,  that  the  fiiores,  and  not 
thofe  fortified  hills  which  appeared  to  be  in  the  centre  of 
the  ifland,  would  be  preferred  for  their  general  refidence. 

Whether  the  fortified  places  here  deferibed  were  in¬ 
tended  for  defences  of  the  iflanders  againft  each  other, 
or  againft  attacks  from  fome  more  powerful  neigh¬ 
bours,  could  only  be  conjectured  ;  but  the  latter  idea 
feems  the  moll  probable.  Fiom  the  language  of  the 
people,  and  their  refembiance  to  the  Friendly  iflanders, 
Captain  Vancouver  considers  them  all  as  having  fprung 
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from  the  lama  original  (lock.  The  people  of  Oparo,  Open 

however,  are  diftinguifhed  by  two  c  ire  urn  fiances,  cer-  H' 
tainly  in  their  favour.  Not  one  of  them  was  tattowed ;  . 

an!  though  they  appeared  not  to  have  ever  feen  a  Eu¬ 
ropean  before,  they  all  feemed  perfectly  well  acquainted 
with  the  ufes  to  which  they  could  apply  iron,  and  pre¬ 
ferred  articles  of  it  to  looking  glades,  beads,  and  other 
trinkets,  with  which  favages  are  ufualiy  delighted. 
Though  there  appeared  to  be  anchoring  ground  near 
the  north  weft  end  of  the  ifland,  cireumftances  rendered 
it  inconvenient  for  Captain  Vancouver  to  land  on  it ; 
fo  that  we  are  yet  in  a  great  meafure  ftrangers  to  the 
difpofitions  of  the  people,  though  they  appeared  to  be 
hofpitable. 

OPEN  Flank,  in  fortification,  is  that  part  of  the 
flank  which  is  covered  by  the  orillon  or  fhoulder. 

OPENING  of  the  Trenches >  is  the  firft  breaking  of 
ground  by  the  befiegers,  in  order  to  carry  on  their  ap¬ 
proaches  towards  a  place. 

OPERA  Glass,  is  a  diagonal  perfpedtive,  of which 
the  following  concife  and  perfpicuous  defeription  is  ta¬ 
ken  from  Dr  Hutton's  Mathematical  Dictionary. — 

A  BCD  (Plate  XLI.)  reprefents  a  tube  about  four 
inches  long ;  in  each  fide  of  which  there  is  a  hols 
EF  and  GH,  exadtly  againft  the  middle  of  a  plane 
mirror  IK,  which  reflects  the  rays  falling  upon  it  to 
the  convex  glafs  LM  ;  through  which  they  are  re¬ 
fracted  to  the  concave  eye-glafs  NO,  whence  they  e- 
merge  parallel  to  the  eye  at  the  hole  r  s1  in  the  end  of 
the  tube.  Let  PaQ^bean  objeCt  to  be  viewed,  from 
which  proceed  the  rays  Pr,  a  b,  and  :  thefe  rays, 
being  reflected  by  the  plane  mirror  IK,  will  (hew  the 
objeCt  in  the  direction  c />,  bay  d  y,  in  the  image  p  q% 
equal  to  the  objeCt  PQ^and  as  far  behind  the  mirror  as 
the  objeCt  is  before  it:  the  mirror  being  placed  fo  as 
to  make  an  angle  of  45  degrees  with  the  (ides  of  the 
tube.  And  as,  in  viewing  near  objects,  it  is  not  necef- 
fary  to  magnify  them,  the  focal  diilanccs  of  both  the 
glafles  may  be  nearly  equal ;  or,  if  that  of  LM  be  three 
inches,  and  that  of  NO  one  inch,  the  diftance  between 
them  will  be  but  two  inches,  and  the  objecl  will  be 
magnified  three  times,  being  fufiicient  for  the  purpofes 
to  which  this  glafs  is  applied. 

When  the  object  is  very  near,  as  XY,  it  is  viewed 
through  a  hole  xy,  at  the  other  end  of  the  tube  AB, 
without  an  eye-glafs  ;  the  upper  part  of  the  mirror  bc- 
ing  poltfhcd  for  that  purpofe  as  well  as  the  under.  The 
tube  un (crews  near  the  objeCt-glafs  LM,  for  taking  out 
and  cieanfing  the  glafles  and  mirror.  The  pofition  of 
the  objeCt  will  be  ereCt  through  the  concave  eye-glafs. 

The  peculiar  artifice  of  this  glafs  is  to  view  a  perfon 
at  a  fmall  diftance,  fo  that  no  one  (hall  know  who  is 
obferved  ;  for  the  inftrument  points  to  a  different  ob¬ 
ject  from  that  which  is  viewed  ;  and  as  there  is  a  hole 
on  each  fide,  it  is  impoftible  to  know  on  which  hand 
the  object  is  fituated  vvhicli  you  are  viewing.  It  is 
chiefly  ufed  in  play- houfes  ;  and  hence  its  name  :  but 
we  have  feen  it  moft  indecently  employed  by  thofe  who 
fhould  have  fet  a  better  example,  even  in  a  cathedral 
church  ! 

OPHRYS  (See  Encycl ).  A  new  fpecies  of  this 
plant  has  been  lately  deferibed  in  the  Annual  Hampjkire 
Repofitory ,  by  a  Fellow  ol  the  Linnean  Society,  in  the 
following  words  : 

“  Stem — about  12  inches  high,  ereCt,  flipulate,  geni- 
R  r  culate, 
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Ophiueui,  cnlate,  pubefcent  at  the  upper  geniclcs.  Spite— ftri&ly 
» fp*rab  flowers  fpirally  afcendiug,  about  24,  brightly 
wyte#  Upper  petal  ovatoacuminate,  pubefcent,  lightly 
ciliate,  ftralght.  Two  middle  petals  oblong-recurved. 
Two  lower  petals  oblong-acuminate,  lightly  dilate  only 
on  the  lower  fide  near  the  bafe,  projecting  like  ele¬ 
phant’s  trifles*  Neflary,  broad,  recurved,  ragged,  bici- 
pitate.  Leaves  floral —cdvinzte  acuminate,  ciliate  reach¬ 
ing  and  pointing  to  the  middle  of  the  flowers.  Leaves 
radical — five  or  fix,  about  fix  inches  long,  narrow,  at¬ 
tenuate  both  ways,  acuminate,  the  lower  more  haftate. 
Leaves  cauline—  lanceolate,  alternate. 

Obfervation. — This  plant  has  much  the  habit,  as 
well  as  autumnal  florefcence,  of  Oriental  fpiralis,  and  is 
fo  perfediy  fpiral  aifo,  that  the  fpecific  name  of  the 
other  fhould  be  altered,  as  being  no  longer  exclufively 
fpiral ;  at  the  fame  time  that  a  fpecific  name  fhould  be 
given  to  this  :  neither  of  which  (fays  the  author)  I  fhall 
prefume  to  do,  but  fhall  fugged  it  to  the  Linnean  So¬ 
ciety,  of  which  I  have  the  honour  to  be  a  Fellow.” — 
This  ophrys  flowered,  for  the  firft.  time,  it  is  believed, 
in  England,  in  Hampfhire,  Odlober  1796. 

OPHIUCUS,  a  confteliation  of  the  northern  hemif~ 
phere  ;  called  alfo  Serpent arlus . 

OPIUM  (See  EticycL),  is  a  medicine  of  fuch  intrin- 
fic  value,  and  of  fo  high  a  price,  that  every  method 
which  promifes  to  increafe  the  quantity  in  the  market 
muft  be  of  importance.  It  was  therefore,  with  much 
propriety,  that  the  Society  for  the  Encouragement  of  /. Irts , 
fome  time  ago,  voted  50  guiuueas  to  Mr  John  Ball 
of  Williton,  Somerfetfliire,  for  the  difeovery  of  his  me¬ 
thod  of  preparing  opium  from  poppies  of  the  growth  of 
England.  The  poppies,  which  lie  recommends,  as  the 
mod  productive,  are  the  double  or  femi- double,  of  a  dark 
colour  ;  the  feeds  of  which  he  advifes  to  be  fown  the 
latter  end  of  February,  and  again  about  the  fecond  week 
in  March,  in  beds  three  feet  and  a  half  wide  (well  pre- 
Dared  with  good  rotten  dung,  and  often  turned  or 
ploughed,  in  order  to  mix  it  well,  and  have  it  fine), 
cither  in  fmall  drills,  three  in  each  bed,  in  -the  manner 
fallads  are  fown,  and  when  about  two  inches  high,  to 
thin  them  one  foot  apart  ;  or  otherwife,  to  fow  them  in 
beds,  in  the  broad-call  way,  and  thin  them  to  the  fame 
diftance.  If  they  be  kept  free  from  weeds,  they  will 
grow  well,  and  will  produce  from  four  to  ten  heads, 
(hewing  large  and  different  coloured  flowers  ;  and  when 
their  leaves  die  away,  and  drop  off,  the  pods  then  be¬ 
ing  in  a  green  (late,  is  the  proper  time  for  extruding 
the  opium,  by  making  filch  longitudinal  incifions  as  are, 
for  this  purpofe,  made  in  the  eail  (See  Opium  and  Pa- 
paver,  Encycl. ) .  Immediately  on  the  incifion  being 
made,  a  milky  fluid  will  iffue  out ;  which  is  the  opium, 
and  which,  being  of  a  glutinous  nature,  will  adhere  to 
the  bottom  of  the  incifion  ;  but  fome  poppies  are  fo 
produdive,  that  it  will  drop  from  the  pod  on  the  leaves 
underneath.  The  next  day,  if  the  weather  fhould  be 
fine,  and  a  good  deal  of  funfhiue,  the  opium  will  be 
found  a  greyifh  fubllance,  and  fome  almoll  turning 
black  :  it  is  then  to  be  feraped  from  the  pods,  and  (if 
any  there)  from  the  leaves,  with  the  edge  of  a  knife,  or 
other  inftrument  for  that  puipofe,  into  pans  or  pots; 
and  in  a  day  or  two  it  will  be  of  a  proper  confidence 
to  make  into  a  mafs,  and  to  be  potted. 

According  to  Mr  Ball,  fields  cannot  be  fown  with 
any  thing  more  lucrative  to  the  farmer  than  poppies, 


efpecially  if  thofe  fields  have  a  fouth  expofure.  u  By  OpeiC#B 
a  calculation  (fays  he)  which  I  have  made,  fuppofing  (}raft>  m 
one  poppy  to  grow  in  one  fqnare  foot  of  earth,  and  to  I 

produce  only  one  grain  of  opium*  more  than  L.50  will 
be  colleded  from  one  flat utc  acre  of  land  ;  but  if  we 
confider,  that  one  poppy  produces  from  three  or  four  to 
ten  heads,  that  in  each  head  from  fix  to  ten  incifions 
may  be  made,  and  that  from  many  of  them  (I  mean 
from  one  incifion)  I  have  taken  away  two  or  three  grains 
of  opium — What  mull  then  be  the  produce 

Mr  Ball  produced  to  the  Society  letters  from  Dr 
Latham  of  Bedford-row,  Dr  Pearfon  of  Leiceder- 
fquare,  and  Mr  Wilfon  of  Bedford- flreet,  declaiing, 
that,  in  their  opinion,  his  Englifh  opium  is  equal  in  ef- 
fe&,  and  fuperior  in  purity,  to  the  bell  foreign  opium. 

OPTIC  Inequality,  in  afironomy,  is  an  apparent 
irregularity  in  the  motions  of  far  diilant  bodies;  fo  call¬ 
ed,  becaufe  it  is  not  really  in  the  moving  bodies,  but 
arifing  from  the  fituation  of  the  obferver’s  eye.  For  if 
the  eye  were  in  the  centre,  it  would  always  fee  the  mo¬ 
tions  as  they  really  are. 

Optic  Pyramid ,  in  perfpedlive,  is  a  pyramid  form¬ 
ed  by  the  viiible  objedi  which  is  the  bafe ,  and  the  rays 
drawnfromtlie  perimeterof  that objedl,  which  meet  at  the 
eye  in  a  point,  which  is  the  apex  of  the  pyramid.  Hence, 
alfo,  we  may  know  what  is  meant  by  an  optic  triangle. 

Optic  Rays ,  particularly  means  thofe  by  which  an 
optic  pyramid,  or  optic  triangle,  is  terminated. 

ORAN,  a  confiderable  city,  occupied  by  the  Spa¬ 
niards,  in  the  province  of  Mafcara ,  in  the  country  of 
Algiers.  It  lias  flrong  and  regular  fortifications,  and 
can  cafily  be  fupplied  from  Spain  with  provifious  and 
warlike  (lores.  It  lies  in  35'  of  longitude  well  from 
Greenwich,  and  in  55°  55'  north  latitude.  Since  the 
year  1732,  the  Spaniards  have  held  uninterrupted  pof- 
feffion  of  Oran.  It  has  a  parifh-church,  three  mona- 
fteries,  an  hofpital  :  and  the  number  of  the  inhabitants, 
accoiding  to  the  account  given  of  it  by  the  Spaniards, 
amount  to  1  2,000.  Towards  the  fea,  the  city  rifes  in 
the  form  of  an  amphitheatre,  and  is  furrounded  with 
forts  and  batteries.  Clofe  to  the  city  lies  a  (Irong  cable, 
Alca-zava,  in  which  the  Spanifh  governor  refides.  On 
the  highetl  hill  (lands  Fort  St  Croix,  whofe  gins  com¬ 
mand  the  city  and  the  adjacent  country,  f  rom  this 
fort  they  make  fignals  of  the  approach  of  (Flips,  and 
carefully  watch  the  motions  of  the  Moors,  who  often 
attempt  predatory  incuriions  into  the  neighbouring  di- 
ffricls.  A  confiderable  number  of  Mahomedans  take 
refuge  in  Oran  ;  they  dwell  in  a  diilinCt  part  of  the  ci¬ 
ty,  receive  pay  from  the  court  of  Spain,  and  render  fig- 
nal  ferviees  againft  the  Moors.  The  greateil  part  of 
the  inhabitants  of  Oran  conlids  of  fuch  as  have  been  ba- 
nifhed  from  Spain  ;  and  the  fame  may,  in  a  great  mea- 
fure,  be  laid  of  the  foldiers  who  cotnpofe  the  garrifon. 

Five  regiments  are  commonly  (lationed  here  ;  but,  ow¬ 
ing  to  continual  defertion,  their  iirength  fcarcely  equals 
that  of  four  complete  regiments.  Oae  of  them  wholly 
conlitls  of  malefactors,  who  have  been  condemned  to 
remain  here  for  life  ;  the  red  are  fuch  as  have  been 
tranfported  for  one  or  more  year?.  There  is  here  like- 
wife  a  military  fchool.  Around  the  city  are  pleafant 
gardens  ;  but  it  is  very  dangerous  to  cultivate  them,  oil 
account  of  the  Moors  and  Arabs,  who  frequently  lie  in 
ambufh  among  them.  The  fame  reafon  prevents  the 
cultivation  of  the  fields  in  the  vicinity ;  and  the  garri- 
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fon  and  inhabitants  muft  be  fupplled  with  provlfions  im-  principles  we  are  pledged— and  In  fupport  of  them  we  Orchard. _ 
f  .1  r — *  o — are  ready  to  fpend  the  laft  drop  of  our  blood. — (Signed) 


mediately  from  Spain. 

ORANGE-Men,  an  appellation  affumed  by  certain 
focieties  in  Ireland,  of  which  the  firft  was  formed  in 
the  county  of  Armagh,  on  the  2 1  ft  of  November  1795, 
others  in  fome  towns  of  Ulfter  and  Leinfter  in  the  year 
1797,  another  in  the  city  of  Dublin  179^  >  and  huce 
that  period,  thefe  focieties  have  fpread  over  the  whole 
of  our  filter  kingdom.  The  object  of  thefe  afiociations 


Thomas  Verner,  Grand  Majler ;  John  Clau.  Beresford, 
Grand  Secretary  ;  William  James,  J.  De  Joncouit,  Ed¬ 
ward  Ball.” 

ORCHARD.  As  an  appendix  to  this  article  In 
the  EncycL  fome  of  our  readers  will  be  pkafed  with 
the  following  mean3,  employed  by  the  Rev.  Mr  Get’ - 
merfiaufeti,  for  promoting  the  growth  of  young  trees, 


oi  our  Utter  RingGom.  1  nc  oujcct  ui  uicic  - o  — -  o  ’  '  .*>  . . * 

is  exhibited  in  the  following  authentic  Declaration  of  and  incrcahng  the  ftze  ar.d  flavour  of  the  fruit  in  or- 


the  Principles  of  Orange-men,  publifhed  1799. 

«  From  the  various  attempts  that  have  been  made  to 
poifonthe  public  mind,  and  (lander  thofe  who  have  had 
the  fpirit  to  adhere  to  their  king  and  conftitution,  and 
to  maintain  the  laws 

“  We,  the  Pro  t  eft  an  If  of  Dublin,  affuming  the  name 
of  Orange-men,  feel  ourfelves  called  upon,  not  to  vin¬ 
dicate  our  principles,  for  we  know  that  our  honour  and 
loyalty  bid  defiance  to  the  (hafts  of  malevolence  anddif- 
affedion,  but  openly  to  avow  thofe  principles,  and  de¬ 
clare  to  the  world  the  objeds  of  our  inftitution. 

“  We  have  long  obferved,  with  indignation,  the  ef¬ 
forts  that  have  been  made  to  foment  rebellion  in  this 
kingdom,  by  the  feditious,  who  have  formed  themfelves 
into  focieties,  under  the  fpccious  name  of  United  Irljh- 
nten. 

“  We  have  feen  with  pain  the  lower  orders  of  our 
fellow- fubjeds,  forced  or  feduced  from  their  allegiance, 
by  the  threats  or  machinations  of  traitors . 

‘  “  And  we  have  viewed  with  horror  the  fuccefsfnl  ex¬ 
ertions  of  mife  reants,  to  encourage  a  foreign  enemy  to 
invade  this  happy  land,  in  hopes  of  riling  into  confe- 
quence  on  the  downfal  of  their  country. 

“  We  therefore  thought  it  high  time  to  rally  round 
the  conftitution,  and  there  pledge  ourfelves  to  each 
other,  to  maintain  the  laws,  and  fupport  our  good  king 
againft  ail  his  enemies,  whether  rebels  to  their  God  or 
to  their  country  ;  and  by  fo  doing,  (hew  to  the  world 
that  there  is  a  body  of  men  in  this  ifland,  who  are  rea¬ 
dy,  in  the  hour  of  danger,  to  ftand  forward  in  defence 
of  that  grand  palladium  of  our  liberties,  the  conftitu¬ 
tion  of  Great  Britain  and  Ireland,  obtained  and  efta- 
blifhed  by  the  courage  and  loyalty  of  our  anceftors  un¬ 
der  the  Great  King  William. 

«  Fellow- fubje&s,  we  are  accufed  with  being  an  in- 
fh nt ion,  founded  on  principles  too  (hocking  to  repeat, 
and  bound  together  by  oaths,  at  which  human  nature 
may  fhudder  :  but  we  caution  you  not  to  be  led  away 
by  fuch  malevolent  falfehoods  ;  for  we  foleninly  affine 
you,  in  the  prefence  of  the  Almighty  God,  that  the 
idea  of  injuring  any  one,  on  account  of  his  religious 
opinion,  never  entered  into  onr  hearts  :  we  regard  every 
loyal  fubjedf  as  our  friend,  be  his  religion  what  it  may  ; 
we  have  no  enmity  but  to  the  enemies  of  our  country. 

“  We  farther  declare,  that  we  are  ready,  at  all  times, 
to  fubmit  ourfelves  to  the  orders  of  thofe  in  authority 
under,  his  majefty,  and  that  we  will  cheerfully  under¬ 
take  any  duty  which  they  (hall  think  proper  to  point 
out  for  us,  in  cafe  either  a  foreign  enemy  (hall  dare  to 
invade  our  coafts,  or  that  a  domeftic  foe  (hall  prefume  to 
ra’ife  the  ftandard  of  rebellion  in  the  land.  To  thefe 


chards. 

Having  planted  fevcial  young  plum  trees  in  an  or¬ 
chard,  he  covered  the  ground,  tor  fome  y  ear s,  around 
the  trunks,  as  far  as  the  roots  extended,  with  flax-fhow3 
(a)  ;  by  which  means  thefe  trees,  though  in  a  grafs- 
fitld,  increafed  in  a  wonderful  manner,  and  far  excelled 
others  planted  in  cultivated  ground.  As  far  as  the  (hows 
reached,  the  grafs  and  weeds  were  choaked  ;  and  the 
foil  under  them  was  fo  tender  and  foft,  that  no  better 
mould  could  have  been  wifhed  for  by  a  ftorift. 

When  he  obferved  this,  he  covered  the  ground  with 
the  fame  fubftance,  as  far  as  the  roots  extended,  around 
an  old  plum-tree,  which  appeared  to  be  in  a  languishing 
ftate,  and  which  flood  in  a  grafs-lkld.  The  confequen- 
ces  were,  that  it  acquired  a  ilrong  new  bark;  produced 
larger  and  better-tafted  fruit ;  and  that  thofe  young 
(hoots,  which  before  grew  up  around  the  ftem,  and 
which  it  was  every  year  neceflary  to  deltroy,  weie  pre¬ 
vented  from  fprouting  forth,  as  the  covering  of  flax- 
fhows  impeded  the  free  accefs  of  air  at  the  bottom  of 
the  trunk. 

In  the  year  1793,  he  tranfplanted,  from  feed-beds, 
into  the  liuriery,  ieveral  fruit-trees  ;  the  ground  around 
fome  of  which  he  coveied,  as  above,  with  flax- (hows. 
Notwithftanding  the  great  heat  of  the  fummer,  none  of 
thofe  trees  where  the  earth  was  coveied  with  (hows  died 
or  decayed  ;  becaufe  the  (hows  prevented  the  earth  un¬ 
der  them  from  being  dried  by  the  fun.  Of  thole  trees, 
around  which  the  ground  was  not  covered  as  before 
mentioned,  the  fourth  part  mifearried  ;  and  thofe  that 
continued  alive  were  far  weaker  than  the  former. 

The  leaves  which  fall  from  trees  in  autumn  may  alfo 
be  employed  for  covering  the  ground  in  like  manner  ; 
but  ftones,  or  logs  of  wood,  innft  be  laid  on  them,  to 
prevent  their  being  difperfed  by  the  wind.  In  grafs- 
land,  a  fmall  trench  may  be  made  around  the  roots  of 
the  tree,  when  planted,  in  order  to  receive  the  leaves. 
If  (lax  (hows  are  ufed,  this  is  not  neceflary  ;  they  lie 
on  the  fur  face  of  the  ground  fo  fall  as  to  refift  the  force 
of  the  moft  violent  ftorm.  The  leaves  which  our  au¬ 
thor  found  moft  efte&ual  in  promoting  the  growth  and 
fertility  of  fruit  trees,  are  thofe  of  the  walnut-tree. 
Whether  it  is,  that,  on  account  of  their  containing  a 
greater  abundance  of  faline  particles,  they  communicate 
manure  to  the  ground,  which  thereby  becomes  tender 
under  them  ;  or  that  they  attradl  nitrous  particles  from 
the  atmofphere  ;  or  that,  by  both  thefe  means,  they 
tend  to  nourifh  the  tree  both  above  and  below. 

Thofe  who  are  defirous  of  raifing  tender  exotic  trees 
from  the  feed,  in  order  to  accuitom  them  to  our  climate, 
may,  when  they  tranfplant  them,  employ  flax-lhows 
R  r  2  with 


(a)  Shows  are  the  refufc  of  flax  when  it  is  fcutched  or  heckled. 


O  R  F  [  311 

Orchilla  with  great  advantage.  This  covering  will  prevent  the 

Orff  re  ’  from  maIcIrig  waY  to  ttie  ™ots  ;  2?d  rats  anc* 

Wheel! S  mice,  on  account  of  the  fharp  piickly  points  of  the 

l—J y-w  flax  (hows,  will  not  be  able  to  flielter  themfelves  under 
them. 

ORCHILLA,  a  weed  ufed  in  dyeing,  which  grows 
in  the  Canary  iflands,  and  is  monopolized  by  the  go¬ 
vernment.  “  It  is  a  minute  vegetable  (fays  Sir  George 
Staunton),  of  the  lichen  kind,  growing  chiefly  upon 
rocks  of  a  loofe  texture,  and  produces  a  beautiful  vio¬ 
let  blue  colour.” 

ORDEAL.  See  this  article  in  the  Encyclopedia ,  at 
the  end  of  which  we  have  given,  from  Dr  Henry’s  Hi- 
flory  of  England,  fome  flrong  reafons  for  fufpe&ing 
that  the  ordeal,  by  Are  at  lead,  was  a  grofs  impofition 
on  the  credulity  of  an  ignorant  and  fuperftitious  age. 
This  fufpicion  of  impofture  is  raifed  to  certainty  by 
ProfefTor  Beckmann,  who,  in  his  Hiftory  of  Inventions, 
gives  us  the  whole  procefs  by  which  the  clergy  con¬ 
duced  the  trial,  and  brought  proofs  of  innocence  or  of 
guilt  at  their  pleafure.  The  peifon  accufed  was  put 
entirety  under  their  management  for  three  days  before 
the  trial,  and  for  as  many  after  it.  They  covered  his 
hands  (when  he  was  to  lift  red-hot  iron)  both  before 
and  after  the  proof  ,*  fealed  and  unfealed  the  covering. 
The  former  was  done,  as  they  pretended,  to  prevent  the 
hands  from  being  prepared  any  how  by  art ;  the  latter, 
that  it  might  be  accurately  known  whether  or  not  they 
were  burnt. 

Some  artificial  preparation  was  therefore  known,  elfe 
no  precautions  would  have  been  necefiary.  It  is  high¬ 
ly  probable,  that  during  the  three  fir  ft  days  the  preven¬ 
tative  was  applied  to  thofe  perfons  whom  they  wifhed  to 
appear  innocent  ;  and  that  the  three  days  after  the  trial 
were  requifite  to  let  the  hands  refume  their  natural  flate. 
The  facred  fealing  feenred  them  from  the  examination 
of  prefumptuous  unbelievers  ;  for  to  determine  whether 
the  hands  were  burnt,  the  three  laft  days  were  certain¬ 
ly  not  wanted.  When  the  ordeal  was  abolifhed,  and 
this  art  rendered  ufelefs,  the  clergy  no  longer  kept  it  a 
fecret.  In  the  1  3th  century,  an  account  of  it  was  pub- 
lifhed  by  Albertus  Magnus,  a  Dominican  monk  (a). 
If  his  receipt  be  genuine,  it  feerns  to  have  confided  ra¬ 
ther  in  covering  the  hands  with  a  kind  of  paite  than  in 
hardening  them.  The  fap  of  the  althea  (marlhmallow), 
the  flimy  feeds  of  the  flea-bane,  which  is  ft  ill  ufed  for 
ftiffening  by  the  hat-makers  and  filk-weavers,  together 
with  the  white  of  an  egg,  weie  employed  to  make  the 
pafte  adhere.  And  by  tliefe  means  the  hands  were  as 
fafe  as  if  they  had  been  feenred  by  gloves. 

ORFFYREUS’s  Wheel,  in  mechanics,  is  a  ma- 
,  chine  fo  called  from  its  inventor,  which  he  aflerted  to 
M&onary.  he  a  perpetual  motion.  This  machine,  according  to  the 
account  given  of  it  by  CNavefande,  in  his  Oeuvres  Phi - 
Ibfophiques ,  publifhed  by  Allemand,  Ami  1774,  con¬ 
fided  externally  of  a  large  circular  wheel,  or  rather 
drum,  12  feet  in*  diameter,  and  14  inches  deep  ;  being 
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very  light,  as  it  was  formed  of  an  affemhlage  of  deals,  Orffyr«us*t  I 
having  the  intervals  between  them  covered  with  waxed  .Wheel,  ^ 
cloth,  to  conceal  the  interior  parts  of  it.  The  two  ^f*cou>  ,  l 
extremities  of  an  iron  axis,  on  which  it  turned,  reded  v  ^  j 
on  two  fupports.  On  giving  a  flight  impulfe  to  the 
wheel,  in  either  direction,  its  motion  was  gradually  ac¬ 
celerated  ;  fo  that,  after  two  or  three  revolutions,  it  ac¬ 
quired  fo  great  a  velocity  as  to  make  25  or  26  turns  in 
a  minute.  This  rapid  motion  it  adlually  preferved  du¬ 
ring  the  fpace  of  two  months,  in  a  chamber  of  the  Land¬ 
grave  of  Hefle,  the  door  of  which  was  kept  locked, 
and  fealed  with  the  Landgrave’s  own  feal.  At  the  end 
of  that  time  it  was  flopped,  to  prevent  the  wear  of  the 
materials.  The  ProfefTor,  who  had  been  an  eye  wit- 
nefs  to  thefe  qircumltances,  examined  all  the  external 
parts  of  it,  and  was  convinced  that  there  could  not  be 
any  communication  between  it  and  any  neighbouring 
room.  Orffyreus,  however,  was  fo  incenfed,  or  pre¬ 
tended  to  be  fo,  that  he  broke  the  machine  in  pieces ; 
and  wrote  on  the  wall,  that  it  was  the  impertinent  cu- 
riofity  of  ProfefTor  Gravefandc  which  made  him  take 
this  Itep.  The  Prince  of  HefTe,  who  had  feen  the  in¬ 
terior  parts  of  this  wheel,  but  fworn  to  fecrecy,  being 
afked  by  Gravefande,  whether,  after  it  had  been  in  mo¬ 
tion  for  fome  time,  there  was  any  change  obfervable  in 
it,  and  whether  it  contained  any  pieces  that  indicated 
fraud  or  deception  ?  anfwered  both  queftions  in  the  ne-  , 
gative,  and  declared,  that  the  machine  was  of  a  very 
Ample  conftru&ion. 

OR1COU,  a  new  fpecies  of  the  vulture,  difeovered 
by  Vaillant  at  Orange  river  in  South  Africa.  As  he 
thinks  it  unqueftionably  the  mofi  beautiful  of  its  genus, 
and  tells,  as  ufual  with  him,  a  wonderful  ftory  about 
it,  we  have  given  a  figure  of  this  vulture  in  Plate  XL  I, 

Our  traveller  fays,  that  it  is  more  than  three  feet  high, 
and  eight  or  nine  in  breadth  of  wing.  Its  feathers,  the 
general  hue  of  which  is  a  light  brown,  are  of  a  particular 
kind  on  the  breafl,  belly,  and  fides,  where  they  are  of 
unequal  lengths,  pointed,  curved  like  the  blade  of  a 
fabre,  and  briftle  up  diftindl  from  each  other.  The 
feathers  being  thu3  feparated,  would  difclofe  to  view  the 
fkin  on  the  bread,  if  it  were  not  completely  covered 
with  a  very  thick  and  beautiful  white  down,  which  is 
eafily  feen  between  the  ruffled  plumage. 

A  celebrated  naturalift  has  faid,  that  “  no  bird  has 
eye  lafhds  or  eye-brows,  or,  at  leaft,  hair  round  the  eyes 
like  that  in  quadrupeds.”  'Ibis  aflertion,  advanced  as 
a  general  law  of  Nature,  is  a  miilake.  Not  only  the 
oricou  has  this  peculiarity,  but  we  know  of  many  other 
fpecies  in  which  it  exifts  ;  fuch  as,  in  general,  all  the 
calaos,  the  fecretary,  and  feveral  other  birds  of  prey. 

Befide  tliefe  eye  lafhes,  the  vulture  in  queflion  has  ftiff 
black  hairs  on  its  throat.  All  the  head  and  part  of  the 
neck  are  bare  of  feathers  ;  and  the  naked  fkin,  which  i« 
of  a  reddifh  colour,  is  daihed  in  certain  places  with  blue, 
violet,  and  white.  The  ear,  in  its  external  circumfer¬ 
ence,  is  bounded  by  a  prominent  fkin,  which  forms  a 

fort  - 


(a)  In  his  work  De  Mirabilibus  Mundi,  at  the  end  of  his  book  De  Sec  reds  Mulierum ,  Amftelod.  1702,. 
7  2 mo,  p.  100.  Experimentum  mirabile  quod  faejt  hominem  ire  in  ignem  fine  kefione,  vel  portare  ignem  vel 
ferrum  ignitum  fine  laefione  in  manu.  Recipe  fuccum  bifmalvae,  et  albumen  ovi,  et  femen  pfylli  et  ealeem,  et 
pulveriza,  et  confice  cum  illo  albumine  ovi  fuccum  raphani ;  commifce  ;  ex  hac  confe&ione  illineas  corpus  tuum 
vel  manum,  et  dimitte  ficcari,  et  poftea  iterum  illineas,  et  poft  hoc  poteris  auda&cr  fuftinere  ignem  fine  noc»* 
mento. 
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A  ton  fort  of  rounded  conch,  that  muft  neccflarily  heighten  the 
■J]  faculty  of  hearing  in  this  fpecies.  This  kind  of  conch 
(  uva*  is  prolonged  for  fome  inches,  and  defcends  down  the 
U  f~  neck  ;  which  induced  our  author  to  give  it  the  name  of 
ortcou. 

Its  ftrength,  he  fays,  mud  be  very  confiderable,  if 
we  may  judge  from  its  mufcles  and  finew’s ;  and  he  is  per- 
fuaded,  that  there  is  not  a  flronger  among  the  whole 
order  of  carnivorous  birds,  not  excepting  the  famous 
condor,  which  fo  many  travellers  have  ken,  but  of  which 
their  deferiptions  are  fo  diffeient  as  to  render  its  exifL 
ence  extremely  doubtful  But  there  was  no  occafion 
for  this  reafonir.g,  and  thofe  inferences,  if  what  he  re¬ 
lates  as  fa<fts  deferve  any  credit.  The  oricou  which  he 
deferibes,  he  firft  perceived  perched  on  the  carcafe  of  a 
hippopotamus,  eagerly  devouring  its  flefh.  He  fhot  at 
it,  and  wounded  it  (lightly  ;  upon  which,  “  though  it 
had  already  gorged  itfelf  with  a  confiderable  quantity  of 
flefh  (for  upon  opening  it,  he  found  in  its  ftomach  no 
lefs  a  quantity  than  fix  pounds  and  a  half  ),  yet  its  hum 
ger  and  voracity  were  fucli,  that  it  (truck  its  beak  into 
the  carcafe  when  attempting  to  take  wing,  as  if  defi- 
rotis  of  carrying  the  whole  of  it  away. 

“  On  the  other  hand,  the  weight  of  the  flefh  it  had 
devoured  rendering  it  the  more  heavy,  it  could  not  ea¬ 
sily  rife  ;  fo  that  we  had  time  (fays  he)  to  reach  it  be¬ 
fore  it  was  on  the  wing,  and  we  endeavoured  to  knock 
it  on  the  head  with  the  but-ends  of  our  mufkets.  It 
defended  itfelf  a  long  time  with  great  intrepidity.  It 
bit  or  flruck  at  our  weapons  with  its  beak,  and  its 
ftrength  was  (till  fo  great,  that  every  ftroke  made  a 
mark  on  the  barrel  of  the  piece” 
t  ORIENT,  the  eaft,  or  the  eaftern  point  of  the  ho¬ 
rizon. 

Orient  Equinoctial,  is  ufed  for  that  point  of  the 
horizon  where  the  fun  rifes  when  lie  is  in  the  equinoc¬ 
tial,  or  w  hen  he  enters  the  figns  Aries  and  Libra. 

Orient  Jefival,  is  the  point  where  the  fun  rifes 
in  the  middle  of  fummer,  when  the  days  are  longeft. 

Orient  Hybernal ,  is  the  point  where  the  fun  rifes  in 
the  middle  of  winter,  when  the  days  are  fhorteft. 

OROTAVA,  a  town  in  the  ifland  of  TenerifFe,  at 
the  bottom  of  thofe  mountains  out  of  which  the  Peek 
rifes,  neatly  built  of  fione,  on  an  irregular  iurface.  The 
moft  remarkable  objeft  near  it  is  a  diagon’s  blood  tree, 
of  which  the  trunk  meafures,  at  the  height  of  ten  feet 
from  the  ground,  36  feet  in  girth.  Concerning  this- 
tree  there  is  a  tradition  current  in  the  ifland,  that  it  ex¬ 
ited,  of  no  inconiiderable  dimenlions,  when  the  Spa¬ 
niards  made  the  conqueft  of  TenerifFe,  about  three  cen¬ 
turies  ago  ;  and  that  it  was  then,  what  it  ftill  is,  a  land¬ 
mark,  to  diitinguifh  the  boundaries  of  landed  poflef- 
ftons  near  it.  * 

Diftant  about  three  miles  on  the  fea  Coafl  is  the  puer- 
to,  or  fea  port,  of  Oiotava,  where  is  carried  on  k  con- 
flderable  degree  of  commerce,  principally  £or  the  expor¬ 
tation  of  wine.  It  is  chiefly,  as  at  Madeira,  in  the. 
hands  of  a  few  Bruifh  commercial  houfes,  which  im- 
P°^»  in  return,  the  manufa&ures  of  Great  Britain. 
Vvithin  a  mile  is  a  coliedlion  of  living  plants  from  Mexi¬ 
co,  and  other  parts  of  the  Spanifh  dominions  in  Ame¬ 
rica.^  From  hence  they  are  to  be  tranfplanted  into 
Spain.  It  is  an  eftablfihment  of  fome  expence  ;  and, 
^hatevtr  may  be  its  fuccefs,  it  (hews  a  laudable  atteu- 
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tion,  on  the  part  of  that  government,  to  the  promotion  Oiotchys, 
of  natural  knowledge.  v— - ^ 

OROTCEIYSand  Bitchys,  two  tribes  of  Tartars, 
who  were  vifited  by  La  Peroufe  in  1787,  and  of  whofe 
manners  he  gives  fuch  an  account  as  renders  it  difficult 
to  fay  whether  they  have  the  beft  claim  to  be  called  a 
favage  or  a  civilized  people.  He  fell  in  with  a  fmall 
village  of  them  on  the  eaft  coaft  of  Tartary,  in  a  bay 
to  which  he  gave  the  name  of  Bate  de  Cafrie ,  in  Lat. 
i\°  29;  North,  and  Lon.  139°  39'  Eaft  from  Paris. 

Their  vilkge,  their  employment,  their  drtfs,  and 
their  apparent  ignorance  of  all  religion,  befpoke  them 
favages.  Their  village  was  composed  of  four  cabins, 
built  in  a  folid  manner,  of  the  trunks  of  fir-trees,  and 
covered  v/ith  bark.  A  woodtn  bench  compafled  the 
apartment  round  about ;  and  the  hearth  was" placed  in 
the  middle,  under  an  opening  large  enough  to  give  vent 
to  the  fmoke. 

This  village  was  built  upon  a  tongue  of  low  marfhy' 
lard,  which  appeared  to  be  uninhabitable  during  the' 
winter ;  but  on  the  oppofite  fide  of  the  gulf,  on  a  more 
elevated  fituation,  and  expofed  to  the  fouth,  there  was, 
at  the  entrance  of  a  wood,  another  village,  confiding 
of  eight  cabins,  much  larger  and  better  built  than  the 
firft.  Above  this,  and  at  a  very  fmall  diftance,  were 
three  yourts,  or  fubterraneous  houfes,  perfectly  fimilar 
to  thofe  of  the  Kamtfchadales,  deferibed  in  the  third 
volume  of  Captain  Cook’s  laft  voyage  ;  they  \yere  ex- 
tenfive  enough  to  contain  the  inhabitants  of  the  eight 
cabins  during  the  rigour  of  the  cold  feafon  ;  befides,  on 
fome  of  the  ikirts  of  this  village  were  feen  feveral  tombs, 
which  were  larger  and  better  built  than  the  houfes  ; 
each  of  them  enelofed  three,  four,  or  five  biers,  of  a 
ue»t  workman  flip,  ornamented  with  Chincfc  fluffs, 
fome  pieces  of  which  were  brocide.  flows,  arrows, 
lines,  and,  in  general,  the  moft  valuable  articles  of  thefts 
people,  were  fufpended  in  the  interior  of  thefe  monu¬ 
ments,  the  wrooden  door  of  which  was  clofed  by  a  bar, 
fapported  at  its  extremities  by  two  props. 

Their  foie  employment  feemed  to  be  the  killing  and* 
curing  of  falmon,  of  which  they  eat  raw,  the  fnout,  tho 
gills,  the  final!  bones,  and  fometimes  the  entire  fkin, 
which  they  ftript  oft  with  infinite  dexterity.  Whea 
the  ftript  falmon  were  carried  to  the  huts,  the  women,' 
in  the  rnr.fi  difgufting  manner,  devoured  the  mucilagi¬ 
nous  part  of  them,  and  feemed  to  think  it  the  moft  ex- 
quifite  food.  Every  cabin  was  furrounded  with  a  dry-- 
ing  place  for  falmon,  wdiich  remain  upon  poles,  expofed* 
to  the  heat  of  the  fun,  after  having  been  during  three 
or  four  days  fmoked  round  the  fire,  which  is  in  the 
middle  of  their  cabin  ;  the  women,  who  are  charged- 
with  this  operation,  take  care,  as  loon  S3  the  fmoke  ha© 
penetrated  them,  to  carry  them  into  the  open  air/ 
where  they  acquire  the  hardneft  of  wood. 

The.  bones  of  the  falmon  fo  cured  were  fcattered/  ? 
and  the  blood  fpread  round  the  hearth  ;  greedy  dogs^ 
though  gentle  and  familiar  enough,  licked  and  devour-* 
ed  the  remainder.  The  naftinefs  and  flench  of  thisr 
people  are  difgufting.  There  is  not  perhaps  anywhere 
a  race  of  people  more  feebly  coiiftituted,  or  whofe  fea¬ 
tures  are  more  different  from  thofe  forms  to  which  we 
attach  the  idea  of  beauty  ;  their  middle  ftaturc  is  below 
four  feet  ten  inches,  thtir  bodies  are  lank,  their  voices 
thin  and  feeble,  like  that  of  children  j  they  have  bight 
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Orotchys,  cheek  bones,  fmall  blear  eyes,  placed  diagonally ;  a  large 
mouth,  flat  nofe,  fhort  chin,  almoft  beardlds,  and  an 
olive-coloured  Hein,  varnifhed  with  oil  and  fmoke.  They 
fuffer  their  hair  to  glow,  and  tic  it  up  nearly  the  fame 
as  we  do ;  that  of  the  women  falls  loofc  about  their 
{boulders,  and  the  portrait  which  has  juft  been  drawn 
agrees  equally  well  with  their  countenances  as  thofc  of 
the  men,  from  whom  it  would  be  difficult  to  diftinguifh 
them,  were  it  not  for  .a  flight  difference  in  the  drefs, 
and  a  bare  neck  ;  they  are  not,  however,  fubje&cd  to 
any  labour,  which  might,  like  the  American  Indians, 
change  the  elegance  of  their  features,  if  nature  had  fin- 
nifhtd  them  with  this  advantage.  Their  whole  cares 
are  limited  to  the  cutting  and  fewing  their  clothes,  dif- 
pofing  of  their  fiftr  to  be  dried,  and  taking  care  of  their 
children,  to  whom  they  give  the  breaft  till  they  are  three 
or  four  years  of  age. 

With  refpeft  to  drefs,  the  men  and  little  boys  are 
clothed  with  a  waiftcoat  of  nankeen,  or  the  flcin  of  a  dog 
01  a  fifh,  cut  in  the  fliape  of  a  waggoner’s  frock.  If 
it  reach  below  the  knee,  they  wear  no  drawers ;  if  it 
do  not,  they  wear  fome  in  the  Chinefe  ftyle,  which  fall 
ns  low  as  the  calf  of  the  leg.  AH  of  them  have  boots 
of  feal’s  Hein,  but  they  keep  them  for  the  winter;  and 
they  at  all  times,  and  of  every  age,  even  at  the  breaft, 
wear  a  leather  girdle,  to  which  are  attached  a  knife  in 
i\  fheatli,  a  ftcel  to  ftrike  a  light  with,  a  pipe,  and  a 
fmall  hag  to  contain  tobacco.  The  drefs  of  the  women 
is  fomewhat  different ;  they  are  wrapped  up  in  a  large 
ankeen  robe,  or  falmon’s  fkin,  which  they  have  the 


and  in  their  reserving  the  pendent  filver  ear-rings  and  Orotch 
copper  trinkets,  which  they  purchafcd,  for  their  wives  II 
and  daughters.  Of  the  delicacy  ef  their  manners  to  Ur^  ei 

ftrangers,  we  {hall  give  the  following  interefting  inftance  _ ^ 

in  the  words  of  Peroufe’s  tranflator : 

Obferving  with  what  repugnance  they  received  pre- 
fents,  and  how  often  they  refufed  them  with  obftinacy, 

“  1  imagined  (fays  Peroufe)  I  could  perceive,  that 
they  were  perhaps  defirous  of  more  delicacy  in  the 
manner  of  offering  them  ;  and  to  try  if  this  fufpicion 
were  well  founded,  I  fat  down  in  one  of  their  houfes, 
and  after  having  drawn  towards  me  two  little  children, 
of  three  or  four  years  old,  and  made  them  fome  trifling 
careffts,  I  gave  them, a  piece  of  rofe-coloured  nankeen, 
which  I  had  brought  in  my  pocket.  The  moft  lively 
fatisfa&ion  was  vifibly  teftifled  in  the  countenances  of 
the  whole  family,  and  I  am  certain  they  would  have 
refufed  this  prefent,  had  it  been  diredtly  offered  to 
themfelves.  The  hufband  went  ont  of  his  cabin,  and 
foon  afterwards  returning  with  his  moft  beautiful  dog, 
he  entreated  me  to  accept  of  it.  I  refufed  it,  at  the 
fame  time  endeavouring  to  make  him  underhand,  that 
it  w’as  more  ufeful  to  him  than  to  me:  but  he  infilled; 
and  perceiving  that  it  was  without  fuccefs,  he  caufed  the 
twro  children,  who  had  received  the  nankeen,  to  ap¬ 
proach,  and  placing  their  little  hands  on  the  back  of  the 
dog,  he  gave  me  to  underfland,  that  I  ought  not  to  re- 
fufe  his  children. 

"  The  delicacy  of  fuch  manners  cannot  exift  but 
among  a  very  polifhed  people.  It  feeins  to  me,  that 


art  of  peife&ly  tanning,  and  tendering  extremely  fupple.  The  civilization  of  a  nation,  which  has  neither  flocks 


This  drefs  reaches  as  low  as  the  ankle  bone,  and 
fometimes  bordered  with  a  fringe  of  fmall  copper  orna¬ 
ments,  which  make  a  noife  fimilar  to  that  of  fmall  bells. 
Thofe  falmori,  the  fkins  of  which  ferve  for  clothing, 
are  never  caught  in  fummer,  and  weigh  thirty  or  forty 
pounds. 

’  'Though  they  had  neither  priefts  nor  temples,  they 
feemed  to  be  believers  in  forcery,  and  took  the  motion 
of  the  Frenchmens  hands,  when  writing,  for  figus  of 
magic.  Thus  far  they  appeared  favages. 

Their  facred  regard  of  property,  their  attention  to 
their  v/omen,  and  the  delicacy  of  their  politenefs  to 
ftrangers,  would,  on  the  other  hand,  do  honour  to  the 
moft  civilized  nation.  While  Peroufe  and  his  people 
were  in  the  bay,  one  of  the  families  took  its  departure 
on  a  voyage  of  fome  length,  and  did  not  return  during 
their  flay.  When  he  went  away,  the  mafter  of  the  fa¬ 
mily  put  fome  planks  before  the  door  of  his  houfe,  to 
prevent  the  dogs  from  entering  it,  and  in  this  ftatc  left 
it  full  of  their  effe&s.  “  We  w’ere  foon  (fays  our 
author)  fo  perfe&ly  convinced  c-f  the  inviolable  fidelity 
of  thefe  people,  and  their  almoft  religious  lefpedt  for 
property,  that  we  left  our  facks  full  of  fluffs,  beads, 
iron  tools,  and,  in  general,  every  thing  we  ufed  as  ar¬ 
ticles  of  barter,  in  the  middle  of  their  cabins,  and  un¬ 
der  no  other  leal  of  fecurity  than  their  own  .probity, 
without  a  fmgle  inftance  of  their  abuiing  our  extreme 
confidence  ;  and  on  our  departure  from  this  bay,  we 
firmly  entertained  the  opinion,  that  they  did  not  even 
fufpcCt  the  exiftence  ot  fuch  a  crime  as  theft.” 

Their  attention  to  their  women,  fo  uncommon  among 
favages,  was  dffplayed  in  their  exempting  them  from  hard 
labour ;  in  their  never  concluding  a  bargain  with  the 
Frenchmen  without  previoufly  confulting  their  wives  ; 


nor  hufbandry,  cannot  go  beyond  it.  It  is  neceflary 
to  obferve,  that  dogs  are  their  moft  valuable  property  5 
they  yoke  them  to  fmall  and  very  light  Hedges,  ex¬ 
tremely  well  made,  and  cxaClly  fimilar  to  thofe  of  the 
Kamtfchadales.  Thefe  dogs,  of  the  fpecies  of  w’olf 
dogs,  and  very  ftrong,  though  of  a  middle  fize,  are  ex¬ 
tremely  docile,  and  very  gentle,  and  feem  to  have  im¬ 
bibed  the  chara&er  of  their  mafters.” 

ORTHODROMICS,  in  navigation,  is  great-circle 
failing,  or  the  art  of  failing  in  the  arch  of  a  great  circle, 
which  is  the  fhorteil  courfe  :  For  the  arch  of  a  great 
ciicle  is  orthodromhi ,  or  the  fiiorteft  diftarice  between 
two  points  or  places. 

ORYCTFROPUS,  the  name  given  by  M.  Geof- 
froy,  profeflor  of  zoology  in  the  French  mufeum  of  na¬ 
tural  hiftory,  to  the  animal  called  by  other  zoologifts 
Myrmecophaga  Capenfs.  (See  Myri.iecophaga,  En- 
eye/.)  He  confiders  it  as  a  diftind  genus,  and  feems 
indeed  to  have  proved,  by  a  comparifon  of  the  organs 
of  the  ory&eropus  with  thofe  of  the  tatous  dafipus  of  Lin- 
nsus,  and  of  the  tnyrmecophagt ,  that  this  genus  is  in¬ 
termediate,  by  its  forms  and  habits,  between  thofe  two 
families.  It  approaches  to  the  tatous  in  its  organs  of 
maftication,  and  the  form  of  the  toes  and  nails,  and  in 
having  a  fhort  and  fmgle  caecum,  whilft  that  of  the 
tnyrmecophagi  is  double,  as  in  birds,  by  the  reuniting 
of  the  bones  of  die  os  pubis,  which  are  not  articulated 
together  in  the  myrmecophagi.  The  ory&eropus, 
however,  bears  a  relation  to  the  laft,  fir\ce  it  has,  like 
them,  a  very  fmall  mouth,  whence  its  tongue,  covered'’ 
with  hair,  may  be  protruded  to  a  confiderable  length. 
Finally,  the  habits  of  the  ory&eropus  refemble  thofe  of- 
the  animals  to  which  it  approaches  the  moft;  it  .doe& 
not  climb  trees,  but  lives  under  the  earth  like  the  ta¬ 
tous  ; 


? 


* 
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i  aero  tons ;  it  feeds  like  them  on  roots,  but  alfo  it  hunts  after 

\  I?!!8  anthills,  like  the  myrmecophagi.  Its  fnout  terminates 

(  Jelim  l*n  a  ^unt  c^ous  y  a  charafter  which  is  peculiar  to  it. 

t  -v - -  ^  may  be  didinguiffed  in  the  works  of  naturalifts  by 

the  following  defeription  : 

Orydleropus.  Molar  teeth  (fix)  with  flat  vertices  ; 
the  body  covered  with  hair. 

The  oryefferopus,  as  appears  from  the  preceding, 

‘  connefls  the  tatous  with  the  myrmecophagi  and  with 
the  pangolin  manis  of  Linnaeus.  The  large  fofiile  fpecies 
found  in  Paraguay,  for  which  Citizen  Cuvier  has  eda- 
bliflied  a  new  genus,  under  the  name  of  msgaterium , 
is  intermediate  between  the  doth  and  the  myrmeco- 
phagus  ;  and,  laflly,  the  adoniffing  animal  of  New 
Holland,  covered  with  bridles  like  the  porcupine,  fup- 
ported.  by  very  fhort  legs,  arid  of  very  lingular  con¬ 
formation,  and  with  a  head  round  at  the  occiput,  ter¬ 
minating  in  a  fnout,  without  teeth,  very  {lender,  long, 
and  cylindrical,  and  deferibed  by  Mr  George  Shaw 
under  the  name  of  myrmecophaga  acukata,  appears  to 
have  very  (Iriking  relations  to  the  pangolin  and  the 
oryfteropus  :  from  hence  it  follows,  that  in  conference 
of  thefe  important  acquisitions,  we  ought  for  the  fu¬ 
ture  to  count,  in  the  number  of  our  natural  orders,  that 
ot  the  edentated,  or  e dented,  confiding  of  the  following 
genera;  Daftpus ,  ory  tier  opus  myrmecophaga,  and  acukata , 
manis,  myrmecophaga ,  me^aterium  et  Iradvpus . 

OSCILLATION.  in  mechanics,  vibration,  or  the 
reciprocal  afeent  and  defeent  of  a  pendulum. 

Axis  of  Oscillation,  is  a  line  parallel  to  the  ho¬ 
rizon,  fuppofed  to  pafs  through  the  centre  or  fixed 
point  2bout  which  the  pendulum  ofcillates,  and  perpen¬ 
dicular  to  the  plane  in  which  the  ofcillation  is  made. 

Centre  of  Oscillation,  in  a  fufpended  body,  is  a 
certain  point  in  it,  fuch  that  the  ofcillations  of  the  body 
will  be  made  in  the  fame  time  as  if  that  point  alone 
were  fufpended  at  that  didance  from  the  point  of 
fufpenfion.  Or  it  is  the  point  into  which,  if  the  whole 
weight  of  the  body  be  colle&ed,  the  feveral  ofcillations 
will  be  performed  in  the  fame  time  as  before:  the  ofcil¬ 
lations  being  made  only  by  the  force  of  gravity  of  the 
oicillating  body. 

OSCULATION,  in  geometry,  denotes  the  contaft 
between  any  curve  and  its  ofculatory  circle  ;  that  is,  the 
circle  of  the  fame  curvature  with  the  given  curve,  at 
the  point  of  conta<d  or  of  ofculation.  See  Involution 
in  this  Suppl. 

Osculation  alfo  means  the  point  of  concnnrfe  of 
two  branches  of  a  curve  which  touch  each  other.  For  ex¬ 
ample,  if  the  equation  of  a  curve  be  y  =  x  +  4\/  x'9 
jt  is  eafy  to  fee  that  the  curve  has  two  branches  touch¬ 
ing  one  another  at  the  point  where  x  =  o,  becaufe  the 
roots  have  each  the  figns  -f-  and  — . 

OUADELIM  and  L  ABDESSEBA,  t\VO  tribes  of  A- 
rabs  inhabiting  the  Sahara  or  Great  Defart  of  Africa, 
of  whom  almod  nothing  was  known  to  Europeans  till 
the  publication  of  Briffon’s  narrative  of  his  fhipwreck 
and  captivity  among  the  latter  tribe.  He  describes  the 
Ouadelim  and  Labdeffeba  as  the  mod  formidable  of  all 
the  interior  tribes  of  Arabs,  and  as  often  extending 
their  ravages  to  the  very  gates  of  Morocco.  “  Their 
hordes  (he  fays)  are  frequently  intermingled  with  thofc 
of  the  Roufege,  Rathidium,  Chelus,  Tucanois,  and  Ou- 
adeli  tribes,  as  they  have  no  diftindt  boundaries,  and 
change  their  habitations  a3  the  defart  affords  pafturage 
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and  water.  They  are  tall,  handfome,  flout,  and  vigo-  Oua 

rous  men.  Their  hair  is  bridled,  and  their  nails,  which  - 

they  often  life  in  battle,  as  long  as  claws ;  largo  hang¬ 
ing  ears  and  a  long  beard  give  them  a  dern  ferocious 
air.  The, Ouadelim  in  particular  are  fierce,  arrogant, 
and  warlike,  but  foon  difpirited  by  obdinate  refinance, 
Specially  when  they  have  not  a  decided  fuperiority  in 
numbers.  In  their  hordes  they  lodge  by  families,  in 
tents  which  are  covered  with  a  thick  cloth  of  camels 
hair,  which  the  women  fpin  and  weave  uoon  a  loom  io 
fmall,  that  they  work  fitting  on  the  ground.  The  fur¬ 
niture  of  their  tent;  con  fill  of  two  large  facks  of  lea¬ 
ther,  in  which  they  keep  old  clothes  and  pieces  of  old 
iion,  three  or  four  goat  (kins  for  holding  milk  and  wa¬ 
ter,  two  large  flones  for  grinding  their  bailey,  a  fen  Her 
one  for  driving  the  pins  of  their  tents,  an  ozier  mattir  - 
which  ftrves  for  a  bed,  a  thick  carpet  for  a  covering  t 
fmall  kettle,  and  feme  wooden  diff.es,  with  pack- fuddles 
for  their  camels.  The  peifon  who,  tellies  thefe  an¬ 
cles,  poffeffcs  a  few  hoiks,  camel-,  ff.eep,  and  goats. 'u 
reckoned  wealthy,  as  there  are  many  Arabs  who  on!/ 
pofftfs  fheep  and  goats.  Except  fore  eyes  and  the  clu>. 
lie,  they  are  fubjeCl  to  few  endemic  difeafea.  The  fud 
diforder  is  caufed  by  the  reflection  of  light  from  the 
burning  lands  of  the  defart,  the  other  proceeds  from 
the  verdigresfe  which  contaminates  all  their  victuals. 

Their  kettles  are  not  tinned,  and  never  wafhed,  fo  that 
they  are  quite  crulted  over  with  verdigretfe,  the  viru¬ 
lence  of  winch  is  probably  diminifhed  bv  the  quantity 
of  milk  they  ufe.  When  they  refule  long  in  one  place, 
they  fometimes  plough  the  fpots  which  arc  moifttnpd  l.y 
the  rain,  and  fpiinkle  them  with  feed  in  a  carekfa  man- 
ner.  Plentiful  crops  are  often  thus  produced;  but  in- 
itead  of  waiting  till  the. grain  attains  maturity,  they  cut 
it  down,  and  dry  it  over  hot  cinders.  Treachery  and 
perfidy  are  the  innate  vices  of  the  Arabs ;  affaffination  j 
are  frequent  ;  no  man  trails  the  promife  of  another  ; 
no  man  makes  a  written  agreement,  as  the  poigurml 
cancels  all  bonds  and  obligations.  The  men  often  re¬ 
late  their  exploits  to  each  other  ;  the  embellishing  of  a 
flory  is  fucceeded  by  a  charge  of  falfdiood,  ami  the 
poignard  folves  every  difficulty.  The  ancient  rites  of 
hofpitality,  however,  are  p  radii  fed  among  thefe  tribes 
in  their  utmod  extent.  The  Arab,  who  in  the  field  is 
a  rapacious  plunderer,  becomes  liberal  and  ^er.erous  as 
loon  as  he  enters  his  tent.  War  is  only  a* fpecies  of 
rapine,  and  the  victory  is  decided  at  the  fir  it  ffock. 

The  Arab  is  devoid  of  fanguinary  courage;  he  attacks 
only  to  plunder,  and  never  thinks  that  booty  is  to  be 
put  in  competition  with  his  life.  When  the  battle  is 
ended,  each  party  makes  graves  for  the  flain,  and  enclofe 
the  tombs  with  mounds  of  Hones.  The  ages  of  the 
warriors  are.  denoted  by  the  fpace  of  ground^which  the 
grave  occupies,  and  the  funeral  proceflion  is  clofed  bv 
the  howls  of  the  females. 

“  The  women  never  affume  the  name  of  their  huf- 
bands,  and  never  eat  with  them  at  meals.  They  are 
faithful  to  their  hufband3,  and  cannot  be  divorced  ex¬ 
cept  by  the  decree  of  the  feniors  of  the  horde.  The 
Arabs  difplay  their  opulence  by  the  ornaments  of  their 
women,  whole  ears,  arms,  and  legs,  are  generally  adorn¬ 
ed  with  rings  of  gold  and  filver.  An  Arab  beauty  muff 
have  long  teeth  (hooting  out  of  her  mouth,  a  body  ex¬ 
tremely  thick,  and  limbs  of  the  longed  fize.  At  the 
birth  of  a  fon,  every  woman,  to  teftify  her  joy,  black¬ 
ens 
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her  face  for  40  days.  At  the  birtb  of  a  dauShter’ 

-~v -  One  only ‘daubs  the  half  of  her  face  during  the  ipace- of 

20  days.  A  mother  treats  her  ion  with  the  fame  re- 
,  fDeft  as  her  hufoand,  almoft  as  foon.  as  he  is  able  to 
walk  ;  (he  prepares  his  food,  ferves  him,  and  eats  when 
.  he  has  fmifhed  his  repaft.  In  the  education  of  their 
young  men,  the  mo'l  important  acquifitions  are,  dexte¬ 
rity  in  the  ufe  of  the  poignard,  (kill  in  embowelling 
their  enemies  with  their  locg  nails,  ana  a  plaufible  air  in 
-  uttering  a  falfehcod.  More  rude  and  ferocious  than 
■  the  tribes  whofe  territories  lie  upon  the  (hore  of  the 
fea.  the  Labdeffeba  and  Ouadelim  Arabs  are  alfo  more 
-confined  and  illiberal  in  their  ideas,  not  only  believing 
that  they  are  the  firft  nation  in  the  world,  but  fancy¬ 
ing  that  the  fun  rifes  only  for  them.  Briffon  relates, 
that  fome  of  them  ex  prefixed  this  idea  in  unequivocal 
terms.  4  Behold  (faid  they)  that  luminary,  which  is 
unknown  in  thy  country.  During  the  night,  thou  art 
not  enlightened,  as  we  are,  by  that  heavenly  bbdy, 
which  regulates  our  days  and  our  fads.  His  children 
(the  ftars)  point  out  to  us  the  hours  of  prayer.  You 
have  neither  trees  nor  camels,  fneep,  goats,  nor  dogs. 
Are  your  women  fimilar  to  ours?’  ‘  How  long  didft 
thou  remain  in  the  womb  of  thy  mother  (faid  another)  i* 

<  As  long  (replied  Briffon)  as  thou  in  that  of  thine.’ 

<  Indeed  (faid  a  third,  counting  the  fingers  arid  toe3  of 
the  Frenchman)  he  is  made  like  11s  ;  he  differs  only  in 
his  colour  and  language.’  4  Do  you  fow  barley  in  your 
houfes  faid  the  Arabs,  alluding  to  the  flrips  of  the 
Europeans.  4  No '(faid-  Briffon),  we  fow  our  fields  ah 
motl  in  the  fame  feafon  as  you.*  4  How  1  ’(cried  fevc- 
ral)  do  you  inhabit  the  earth  ?  we  believed  that  you 
were  born  and  lived  upon  the  fead  rI  hefe  Arabs,  ac¬ 
cording  to  the  Turkirtr  proverb,  believe  that  all  the 
world  is  like  their  father’s  houfe  :  unacquainted  with 
the  manners  of  other  nations,  and  unaccuftomed  to  re- 
deft  upon  the  caufes  of  national  charafter,  every  varia¬ 
tion  from  their  own  enftoms  appears  not  only  ridicu¬ 
lous,  but  monftrous  ;  every  difference  of  opinion  not 
o;ily  abfurd,  but  criminal.  This  ignorance  of  the  A- 
rabs,  conjoined  with  their  local  and  religious  prejudices, 
enables  U3  to  account  for  the  infulting  treatment  which 
Briffon  and  his  companions  received,  without  having 
recourfe  to  inherent  depravity  of  nature.”  That  treat¬ 
ment  was  indeed  fhocking. 

Briffon  had  furrendered  himfelf,  on  his  fhipvvreck,  to 
Sidi  Mahomet,  a  Talk  or  pried  of  the  tribe  of  Lab¬ 
deffeba.  During  the  abfence  of  the  pried,  the  Lab¬ 
deffeba,  who  guarded  the  captives,  weie  attacked  and 
maltreated  by  a  party  of  the  Ouadelims,  and  during  the 
buttle  which  enfued,  Briffon  had  aimod  lod  his  life. 
Indead  of  compafiionating  his  forlorn  filiation,  the 
women  threw  fand  into  his  eyes,  as  they  laid,  to  dr} 
his  eye-lids.  The  Arabs,  into  whofe  hands  he  .had 
fallen,  had  only  come  down  to  theJea-coaft  to  gather 
wild  grain,  three  days  before  the  fhipwreck  ;  and  to 
prefer ve  their  booty,  they  immediately  retreated  to  the 
interior  part  of  the  defart.  A  ‘guide  preceded  the 
horde,  to  place  at  intervals  final!  pyramids  of  done,  to 
direft  their  courfe,  at  a  didance  from  every  -ho (tile 
tribe.  After  palling  fome  very  high  mountains,  wholly 
covered  with  fmall  greyifh  pebbles  as  ffar p  as  flints, 
they  defeended  into  a  fandy  plain  ovetfpread  with 
-  thorns  and  thidles.  When  Bnflon  was  unable  to  walk, 
-£>n  account  of  the  bleeding. of  his  feet,  he  was  mounted 
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on  a  camel  ;  the  briflly  hair  and  hard  trot  of  which  'Chnde| 
foon  excoriated  him  fo  much,  that  the  blood  run  co-  “Vf* 
pionfiy  down  its  flanks.  By  throwing  heated  ftones 
into  a  wooden  veffe),  filled  with  bailey  meal,  diluted 
with  water  procured  on  the  i'ea4hore,  preferved  in  a 
goat’s  fk!n,  and  mixed  with  pitch  to  prevent  putrefac¬ 
tion,  the  Arabs  prepared <a  kind  of  fottp,  which  they 
kneaded  with  their  minds,  and  ate  unchewed.  They 
roafted  a  goat  in  hcatedTand,  ate  its  fat  raw,  and,  af% 
ter  having  devoured  the  'flefh,  gnawed  the  bones,  and 
feraped  them  with  their  nails,  threw  them  to  Briffon 
■and  his  companions,  defiring  them  to  eat  quickly,  and 
load  the  camfels,  that  the  journey  might  not  be  impe¬ 
ded.  Proceeding  eaftward,  they  croffed  a  vaft  plain, 
covered  with  fmall  ftones  white  as  fnow,  round  and 
"flat  as  a  lentil,  where  not  a  Angle  plant  was  produced. 

The  earth  beneath  their  feet  refoun^ed  dull  and  hol¬ 
low,  and  the  fmall  ftones  pricked  them  like  fparks  of 
fire.  The  refleftion  of  the  rays  of  the  fun  from  the 
fand  was  fcorching;  the  atmofphere  was  loaded  with  a 
red  valour,  and  the  country  appeared  as  if  filled  with 
flaming  volcanoes.  Neither  birds  nor  infefts  could  be 
feen  in  the  air.  The  profound  filence  was  frightful.  1 
If  a  gentle  breeze  ever  arofe,  it  produced  extreme  lan¬ 
guor,  chopping  of  the  lips,  burning  heat  of  the  fit  in, 
with  fmall  imarting  pimples.  This  plain  was  even  (hun- 
ned  by  wild  beafts.  After  traverfing  this  plain,  they 
entered  another,  where  the  wind  had  thrown  up  in  fur¬ 
rows  the  fand,  which  was  of  a  reddifh  colour.  On  the 
tops  of  the  furrows  grew  a  few  fweet-feented  plants, 
which  were  devoured  by  the  camels.  On  quitting  this 
fandy  plain,  they  entered  a  valley  furrounded  by  moun¬ 
tains,  where  the  foil  was  white  and  flinpy,  and  where 
they  found  water  of  d  noxious  fmelt,  covered  with 
green  mofs,  and  foon  after  difeovered  a  horde  of  the 
friendly  tribe  Rouffye. 

After  another  journey  of  fixteen  days,  they  arrived 
at  the  tents  of  the  Labdeffeba  horde,  to  which  Sidi 
Mahomet  belonged.  The  tents  pitched  among  thick 
bufhy  trees,  and  the  numerous  flocks  feeding  along  the 
fides  of  the  hills,  prefented  at  a  diliance  an  afpeft  of 
happinefs  and  paftoral  iimplicity.  On  approaching 
-near,  the  trees  of  beautiful  green  foliage  proved  tube 
•  only  old  gummy  {lumps,  almoft  void  of  branches,  fo 
encircled  with  thorns  that  their  {hade  was  inaccefiible. 

The  women  approached,  with  loud  cries  and  the  mod 
fawning  fervility,  to  welcome  their  tyrants,  to  throw 
ftones  at  the  Chriftians,  and  fpit  in  their  faces,  while 
the  children  imitated  the  example  of  their  mothers. 
-Briffon,  who  endeavoured  to  ingratiate  himfelf  with  his 
matter V favourite,  not  only  failed  in  this,  but  incurred 
•her  implacable  refentment,  through  his  irritability, 
which  to  the  Arab  women  feemed  extremely  to  re¬ 
ferable  petulance.  During  his  refidcnce  with  Sidi  Ma¬ 
homet,  the  hardfhip*  he  endured  were  almoft  incredi* 
ble.  With  the  exceffive  heat,  the  milk  of  the  fire^p, 
-goats,  and  camels,  dimimfhed.  and  then  trie  dogs  fared 
•better  than  the  Chriftians,  who  were  forced  to  fubfift 
on  wild  herbs  and  raw  mails.  When  the  rains  fell,  and 
■the  leaft  preffure  made  the  water  to  fpring  up  through 
the  fandy  toil,  the  Chriftians  vflept  behind  a  bufh,  un- 
■  fnelt e-red,  on  the  bare  ground.  Briffon’ and  his  mafter 
fometimes  reafoned  about  religion  j  when  the  latter  ai¬ 
rways  aufvvered  the  harangues  of  the  former  by  decla¬ 
ring,  that  he  preferred -a  bowl  of  churned  milk  to  fuch 
2  *  abfurdities. 
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^glycusabfurdities.  Several  of  his  companions  perifhed,  and 

P^“-were  left  by  the  Arabs  to  be  devoured  by  the  ravens, 

^  while  in  the  flrugglcs  of  death.  One  of  them  was  flip- 
pofed  to  be  murdered  by  his  matter  for  milking  his  ca¬ 
mels  clandeftinely.  An  application  made  by  Britton  to 
the  conful  at  Mogador,  by  a  letter  entrufted  to  a  Jew- 
ifh  merchant,  was  fruftrated  through  the  negligence  of 
the  vice-conful;  and  the  Labdefieba  Arabs  thought  the 
journey  too  dangerous  to  be  encountered  for  the  ran¬ 
dom  of  their  flaves.  He  was,  however,  at  laft  relieved, 
through  the  humanity  of  his  matter’s  brother-in-law, 
who  carried  him  to  Morocco,  where  his  ranfom  was 
paid  by  the  Emperor,  and  whence  he  returned  to  France. 
For  a  fuller  account  of  thefe  two  favage  tribes,  fee 
Saugnier's  and  Briffon  s  Narratives  ;  or  a  very  pleafing 
H [pari cal  and  Philofophical  Sketch  cf  the  Difcoveries>  &c. 
of  the  Europeans  in  Northern  and  JVfJlern  Nfrica ,  pub- 
lifhed  1799  by  Symington  Edinburgh,  and  Vernor  and 
Blood  London. 

OXYGLYCUS  cerasus,  the  name  given  by  the 
editor  of  Dalzel's  Hiftory  of  Dahomy  to  a  very  lingu¬ 
lar  fruit  produced  in  that  country,  as  well  as  in  fume 
other  parts  of  Africa.  It  refembles  a  fmall  olive  in 
every  iefpe£t  but  the  colour  ;  being  of  a  dufky  reddilh 
hue,  changing  at  the  end  next  the  ftalk  to  a  faint  yel¬ 
low.  The  pulp  is  firm,  and  ahnoft  itifipid  ;  the  Hone 
is  hard  like  that  of  the  olive.  After  having  chewed 
one  or  more  of  fucli  berries,  and  fpit  out  or  f wallowed 
the  pulp  at  pkafure,  a  glafs  of  vinegar  will  tatte,  to  the 
perfon  trying  the  experiment,  like  fweet  wine  ;  a  lime 
will  feem  to  have  the  flavour  of  a  very  ripe  China 
orange  ;  and  the  fame  change  is  produced  on  other 
acids,  the  ordinary  effects  of  which  upon  the  palate  is 
deftroyed  in  a  very  unaccountable  manner,  without  ef- 
fervtfcence  or  any  fenfible  motion.  Indeed,  the  effe& 
is  very  different  from  neutralization,  arifing  from  the 
mixture  of  acid  and  alkali  ;  filch  combination  produ¬ 
cing  a  neutral  faline  liquor,  whilft  this  miraculous  ber. 
ry  feems  to  convert  acids  to  fvveets.  Food  or  drink, 
uot  containing  any  acid,  fuffer  no  change  by  the  pre¬ 
vious  ufe  of  this  fruit ;  its  effedl  upon  acids  continues, 
even  after  a  meal,  though  in  a  much  fmaller  degree. 
The  natives  ufe  it  to  render  palatable  a  kind  of  gruel 
called  guddoe,  which  is  made  of  bread  after  it  becomes 
too  ftale  for  any  other  purpofe.  They  deferibe  it  as 
the  fruit  of  a  large  tree. 

Plants  fix  or  feven  inches  high  were  raifed  from  this 
fruit  by  Mr  Dalzel,  who  tried  to  carry  them  from  An¬ 
gola  to  the  botanic  garden  at  St  Vincent’s  ;  but  they 
died  on  the  pafiage.  He  prefer ved  the  berries  in  fpt- 
rits,  in  fyrnp,  and  in  a  dry  form  ;  but  they  loft  their 
lingular  quality  in  all  thofe  preparations.  The  plant  is 
an  evergreen,  and  the  leaves  in  this  infant  ftate  are  like 
thofe  of  the  olive. 

OXY-Muriatic  Acid  (See  Chemistry -Index  in 
this  Suppl. ),  is  the  principal  agent  in  the  new  procefs 
of  bleaching  (fee  Bleaching,  Suppl.)  ;  but,  till  very 
lately,  at  leaft,  if  not  even  at  prefent,  the  bleachers 
were  in  the  pra&ice  of  adding  fome  alkali  to  the  acid, 
uotwithftanding  the  ftrong  objections  which  M.  Ber- 
tholet  made  to  that  addition,  and  notwithftanding  the 
proofs  urged  by  Mr  Rupp,  that  it  increafes  the  ex- 
pence  of  bleaching  about  40  per  cent .  The  chief  rea¬ 
son  for  perfifting  in  a  practice  to  which  fuch  objections 
were  urged  was,  that  the  addition  of  the  alkali  deprives 
'  Suppl.  Vol.  II.  Part  I. 
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the  liquor  of  its  fuffocating  effects  without  deftrQying  Oxy 
its  bleaching  powers.  Mr  Rupp,  however,  has  contri-  a'-ic 
ved  the  following  'apparatus,  in  which  may  be  fafely  "" 
ufed  the  pure  oxy  muriatic  acid  Amply  diftolved  in 
water,  which  is  at  once  its  cheapeit  and  belt  vehicle. 

Figure  1.  (Plate  XLI.)  is  a  feetion  of  the  appa¬ 
ratus.  It  conftfts  of  an  oblong  deal  cittern  ARCD, 
made , water-tight.  A  rib  EE  of  afh  or  beech  wood 
is  firmly  fixed  to  the  middle  of  the  bottom  CD,  bcin^ 
mortifed  into  the  ends  of  the  cittern.  This  tib  is  pro¬ 
vided  with  holes  at  FF,  in  which  two  perpendicular 
axes  are  to  turn.  The  lid  AB  has  a  rim  GG,  which 
finks  and  fits  into  the  cittern.  Two  tubes  HH  are 
fixed  into  the  lid,  their  centres  being  perpendicularly 
over  the  centres  of  the  fockets  FF  when  the  lid  is  up¬ 
on  the  cittern.  At  I,  is  a  tube  by  which  the  liquor  is 
introduced  into  the  apparatus.  As  it  is  necefTary  that 
the  fpace  within  the  rim  GG  be  air  tight,  its  joints  to 
the  lid,  and  the  joints  of  the  tubes,  mutt  be  very  clofe; 
and,  if  riecdfary,  fecured  with  pitch.  Two  perpendi¬ 
cular  axe*  KL,  made  of  afh  or  beech  wood,  pafs  thro' 
the  tubes  HH,  and  reft  in  the  fockets  FF.  A  piece 
of  ttrong  canvas  M  is  fevved  very  tight  round  the  axiY 
K,  one  end  of  it  proje&ing  from  the  axis.  The  other 
axis  is  provided  with  a  fimilar  piece  of  canvas.  N  are 
pieces  of  cloth  rolled  upon  the  axis  L.  Two  plain 
pulleys  00  are  fused  to  the  axes,  in  order  to  prevent 
the  cloth  from  flipping  down.  The  fhafts  are  turned 
by  a  moveable  handle  P.  Q^is  a  moveable  pulley,  round 
which  pafles  the  cord  R.  'Phis  cord,  which  is  fattened 
on  the  oppolite  fide  of  the  lid  (fee  fig.  2.),  and  pafTes 
over  the  fmall  pulley  8,  products  fri&ion  by  means  of 
the  weight  T.  By  the  fpigot  and  fauftet  V,  the  liquor 
is  let  off  when  exhaufted. 

1  he  dimenfions  of  this  apparatus  are  calculated  for 
the  purpofe  of  bleaching  twelve  or  fifteen  pieces  of  + 
calicoes,  or  any  other  Huffs  of  equal  breadth  and  fob- 
fiance.  .  When  the  goods  aie  ready  for  bleaching,  the 
axis  L  is  placed  on  a  frame  in  an  horizontal  pofition, 
and  one  of  the  pieces  N  being  fattened  to  the  canvas 
M  by  means  of  wooden  fk  ewers,*  in  the  manner  repre¬ 
sented  in  fig.  1.  it  is  rolled  upon- the  axis  by  turning 
it  wuth  the  handle  P.  This  operation  mutt  be  perl 
formed  by  two  perfons ;  the  one  turning  the  axis  and 
the  other  dire&ing  the  piece,  which  mutt  be  rolled  on 
very  tight  and  very  even.  When  the  firfl  piece  is  011 
the  axis,  the  next  piece  is  fattened  to  the  end  of  it  by 
Ikewers,  and  wound  on  in  the  fame  manner  as  the  firft. 

The  fame  method  is  purftted  till  all  the  pieces  are 
wound  upon  the  axis.  The  end  of  the  laft  piece  is  then 
fattened  to  the  canvas  of  the  axis  lv.  Both  axe3  are 
afterwards  placed  into  the  cittern,  with  their  ends  in 
the  fockets  FF,  and  the  lid  is  put  on  the  cittern  by 
patting  the  axes  through  the  tubes  HIi.  The  handle 
P  is  put  upon  the  empty  axis,  and  the  pulley  Q^upoti 
the  axis  on  which  the  cloth  is  rolled,  and  the  cord  R, 
with  the  weight  T,  is  put  round  it  and  over  the  pulley 
8.  The  ufe  of  the  fiiddon,  produced  by  this  weight, 
is  to  make  the  cloth  wind  tight  upon  the  other  axis. 

But  as  the  tfFeft  of  the  weight  will  increafe  as  one  cy¬ 
linder  increafes  and  the  other  leflens,  Mr  Rupp  recom¬ 
mends  that  three  or  four  weights  be  fufpended  on  the 
cord,  which  may  be  taken  off  gradually  as  the  perfon 
who  works  the  machine  may  find  it  convenient.  A>s 
the  weights  hang  in  open  hooks,  which  are  fattened  to 
S  3  the 
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Oxy-Mmi-the  cord,  It  will  be  little  or  no  trouble  to  put  them  cn 
atic  Acid.  ancj  T^m0ve  them. 

“ f  Things  being  thus  difpofed,  the  bleaching  liquor  is 
to  be  transferred  from  the  veflcls  in  which  it  has  been 
prepared  into  the  apparatus,  by  a  moveable  tube  paf- 
fing  through  the  tube  I,  and  descending  to  the  bottom 
of  the  ciftern.  This  tube  being  connected  with  the 
veffels,  by  means  of  leaden  or  wooden  pipes  provided 
with  cocks,  hardly  any  vapours  wilt  efcape  in  the  trans¬ 
fer.  When  the  apparatus  is  filled  up  to  the  line  a , 
the  moveable  tube  is  to  be  withdrawn-,  and  the  tube  1 
clofed.  As  the  liquor  rtfes  above  the  edge  of  the  rim 
G,  and  above  the  tubes  HH,  it  is  evident  that  no  eva¬ 
poration  can  take  place,  except  where  the  rim  does  not 
apply  clofely  to  the  fides  of  the  box  ;  which  will,  how¬ 
ever,  form  a  very  trifling  furface  if  the  carpenter’s  work 
he  decently  done.  The  cloth  is  now  to  be  wound  from 
the  axis  L  upon  the  axis  K,  by  turning  this ;  and  when 
this  is  accomplifhed,  the  handle  P  and  pulley  Q_are  to 
be  changed,  and  the  cloth  is  to  he  wound  back  upon 
the  axis  L.  This  operation  is,  of  courfe,  to  be  repeat¬ 
ed  as  often  as  neceflary  It  is  plain,  that  by  this  pro- 
cefs  of  winding  the  cloth  from  one  axis  upon  the  other, 
every  part  of  it  is  expofed,  in  the  mofl  complete  man¬ 
ner,  to  the  a&ion  of  the  liquor  in  which  it  is  jmmerfed. 
It  will  be  neceffary  to  turn,  at  firft,  very  brifkly,  not 
only  becaufe  the  liquor  is  then  the  ftrongeft,  but  alfo 
becaufe  it  requires  a  number  of  revolutions,  when  the 


axis  is  bare,  to  move  a  certain  length  of  cloth  m  a  given  0 sty- 
time,  though  this  may  be  performed  by  a  fingle  revolu-  atic 
tion  when  the  axis  is  filled.  Experience  mull  teach  v 
how  long  the  goods  are  to  be  worked  ;  nor  can  any 
rule  be  given  refpe&ing  the  quantity  and  ftrength  of 
the  liquor,  in  order  to  bleach  a  certain  number  of 
pieces.  An  intelligent  workman  will  foon  attain  a  fuf- 
ficient  knowledge  of  tliefe  points.  It  is  hardly  necef- 
fary  to  obferve,  that,  if  the  liquor  fhould  retain  any 
ftrength  after  a  ft!  of  pieces  are  bleached  with  it, 
may  again  be  employed  for  another  fet. 

With  a  few  alterations,  this  apparatus  might  be  made 
applicable  to  the  bleaching  of  yam.  If,  for  inftance, 
the  pulley  O  were  removed  from  the  end  of  the  axis 
K,  and  fixed  immediately  under  the  tube  H  ; — if  it 
were  perforated  in  all  directions,  and  tapes  or  firings 
paired  through  the  holes,  flcains  of  yam  might  be  tied 
to  thefe  tapes  underneath  the  pulley,  fo  as  to  hang 
down  towards  the  bottom  of  the  box.  ^  he  apparatus 
being  afterwards  filled  with  bleaching  liq.nor,  and  the 
axis  turned,  the  motion  would  caufe  every  thread  to  be 
a&ed  upon  by  the  liquor.  Several  axes  might  thus  be 
turned  in  the  fame  box,  and  being  connected  with  each 
other  by  pulleys,  they  might  all  be  worked  by  one  per* 
fon  at  the  fame  time  ;  and  as  all  would  turn  the  fame 
way  and  with  the  fame  fpeed,  the  fkaiita  could  not  poG* 
llbly  entangle  each  other. 
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jH-nthe  TTkcaus'HC  PAINTING  is  ai>  an  of  very  high  am 
V—  tiquity,  which,  after  being  loft  for  many  ages,  was 
reftored,  as  is  commonly  believed,  by  the  celebrated 
Count  Caylus,  whofe  method  was  greatly  improved,  firft 
by  Mr  jofiah  Colebrooke,  and  afterwards  by  Mtf* 
Greenland,  who  brought  the  rudiments  of  her  know¬ 
ledge  from  Italy  (See  Encaustic,  EncycL).  In  that 
country  encauftic  painting  had  employed  the  attention 
of  various  artifts  and  men  of  learning.,  fuch  as  Requeno, 
Eorgna,  and  Aftori,  &c.  5  but  the  beft  account  of  it 
that  has  fallen  under  our  notice,  is  in  that  valuable  mif- 
ctllany  called  the  Philofopbieal  Magazine,  taken  from  a 
work  of  Giov.  Eabbroni-,  publifhed  at  Rome  in  the  year 


of  the  encauftic  method  over  the  common  oil-painting,  Paintin' 
which,  notwithllandiiig  the  general  opinion,  cannot,  he  — nr* 
thinks,  have  been  unknown  to  the  ancients. 

“  It  is  impofGble  (fays  he)  that  in  Egypt  and  Tha^ 
nicia,  where  fo  much  nfe  was  made  of  flax,  the  oil  pro¬ 
cured  in  abundance  from  that  plant  fhould  have  been 
unknown.  Thofe  who  have  kept  oil,  or  who  have  fpilt 
any  of  it,  whether  nut  or  lintfeed  oil,  molt  have  re¬ 
marked  that  it  pofltfies  the  property  of  foon  drying  by 
the  effeCbs  of  the  atinofphere  ;  and  therefore  it  may  be 
eafily  believed  that  mankind  mu  ft  foon  have  conceived 
the  idea  of  employing  it,  particularly  for  {hips,  which, 
as  Herodotus  fays,  were  painted  with  red  ochre  in  the 
ear! ie ft  periods,  and  adorned  with  figures  and  orna¬ 
ments.  The  ufe  of  oil  afforded  painting  a  much  Ampler 
and  eafier  method  tli2n  that  of  wax  ;  it  muft  therefore 
have  been  firft  adopted,  and  the  tranfition  from  oil  to 
wax  muft  be  confidered  as  a  ftep  towards  bringing  the 
art  to  perfection  ;  becaufe  encauftic  painting  is  not  ex¬ 
pofed  to  the  irremediable  inconveniences  that  aide  in 
oil* painting,  the  value  of  which  we  extolled  through  ig¬ 
norance,  and  praifed  as  a  new  invention. 

“  Oil  in  general,  and  in  particular  drying  oil  which 
the  painters  ufe,  has  naturally  a  ftrong  inclination  to 
combine  itfelf  with  the  vital  air  or  oxygen  of  the  atmo- 
fphere,  and  by  imbibing  oxygen  it  becomes  dry,  and 
a{fume3  the  charafter  of  refin  ;  but  the  colour  then  be¬ 
comes  darker,  as  is  the  cafe  with  tranfparent  turpentine, 
which  gradually  becomes  a  black  pitch. 

14  Accord- 


According  to  this  author,  “  the  knowledge  and  ufe 
of  encauftic  painting  is  certainly  older  than  the  time  of 
the  Greeks  and  the  Romans,  to  whom  the  learned  Re- 
queno  feems  to  affign  the  exchifive  pofTeflion  of  this 
art;  becaufe  the  Egyptians,  who,  with  the  Etrufcars, 
were  the  parents  of  the  greater  part  of  the  inventions 
known  among  mankind,  and  from  whom  the  Greeks 
learned  fo  much,  were  acquainted  with  and  employed 
encauftic  painting  in  the  ancient  ages  of  their  greatnefs 
and  fplendour,  as  is  proved  by  the  valuable  fragments 
of  the  bandages  and  coverings  of  feme  mummies  which 
he  had  examined.  No  oil-painting  (he  fays),  of  only 
two  or  three  hundred  years  old,  exhibits  a  white  paint 
•which  has  kem  fo  well  as  that  feen  on  thefe  fragments; 
and  this  circumftanee  fufficiently  groves  the  fuperiority 
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•toting.  u  According  to  the  new  and  more  accurate  method 
of  decompofing  bodies,  oil  confifts  principally  of  hy¬ 
drogen  and  carbon.  By  coming  into  coritaft  with  the 
atmofphere,  and  abforbing  its  oxygen  and  light,  it  un¬ 
dergoes  a  flow  and  imperceptible  cornbuftion,  which  is 
not  effentially  different  from  the  fpeedy  and  violent  one 
which  it  would  undergo  in  the  common  mode  of  burn¬ 
ing.  It  flrft  paffes,  by  imbibing  oxygen,  into  the  ftate 
•of  a  more  or  lefs  dark  refin  ;  loles  gradually  its  effer.tial 
hydrogen,  which  makes  a  new  combination,  and  after- 
'wards  the  oxygen  itfelf  which  has  attracted  the  carbon  ; 
and  at  length  leaves  behind  a  thin  layer  of  a&ual  car¬ 
bon,  which  in  the  end  becomes  black  in  the  courfe  of 
time,  and  confiderably  obfeures  the  oil  painting.  By 
a  continuance  of  the  before-mentioned  flow  cornbuftion, 
the  carbon  itfelf,  as  it  were,  burns  alfo  :  if  it  be  ftrong- 
ly  a&ed  upon  by  the  light,  it  attra&s  the  oxygen  of 
the  atmofphere,  and  again  brings  forward  the  carbonic 
acid  or  fixed  air,  which  gradually  flies  off.  By  this, 
which  I  may  call  the  fecond  degree  of  cornbuftion,  the 
painting  muft  become  dufty  and  friable,  like  crayon 
painting . 

“  Hence  it  appears  (fays  our  author)  that  one  can 
hope  only  for  a  tranfient  or  deceitful  effe&  from  fhe 
refrefhing  of  oil-paintings  with  oil;  becaufe  the  harmony 
of  the  tones,  which  the  painter  eftablifhes  as  fuited  for 
the  moment,  does  not  proceed  with  equal  fleps,  and 
cannot  preferve  itfelf  in  the  like  meafure  for  the  courfe 
of  a  few  years,  as  each  tint,  as  they  fay,  ought  to  in- 
ereafe,  or,  to  fpeak  more  properly,  to  burn  in  propor¬ 
tion  to  its  antiquity.  It  thence  follows,  that  mere 
wafhing  may  be  prejudicial  to  an  old  painting  ;  and  that 
the  method  of  refrefhing  paintings,  as  it  is  called,  by 
daubing  over  the  fuiface,  from  time  to  time,  with  new 
drying  oil,  is  highly  prejudicial  and  ill  calculated  for 
the  intended  purpofe,  fince  the  oil  when  it  becomes  dry 
contrails  in  its  whole  furface,  carries  with  it  the  paint 
under  it,  and  occafions  cracks  in  the  painting.  New 
oil  of  this  kind  gives  occafion  to  mineral  paints  to  be 
reftored ;  but  covers  the  pifture  with  a  new  coat  of  re- 
fln,  and  then  of  carbon,  which  arifes  from  the  gradual 
cornbuftion,  and  always  caufes  more  blacknefs,  andlhe 
decay  of  the  painting  which  one  wifhes  to  preferve. 

“  Wax,  on  the  other  hand,  undergoes  a  change  which 
k  very  different  from  that  of  drying  oil.  The  wax, 
inilead  of  becoming  black  by  the  contact  of  the  atmo¬ 
fphere,  increafes  in  wliitenefs,  and,  according  to  its  na¬ 
tural  quality,  is  not  decompofed  in  the  air,  and  it  does 
not  flrongly  attraft  the  oxygen  of  the  cakes  or  metallic 
afhes  which  are  commonly  ufed  in  painting.  Moreover, 
the  fo  called  earths,  which  are  in  themfelves  white,  and 
are  never  variable  either  by  the  prefence  or  abfence  of 
oxygen,  cannot  be  employed  in  oil-painting,  becaufe 
that  fluid  makes  them  almoft  tranfpareni,  ami  caufes 
them  to  remain  as  it  were  without  body,  and  not  to 
produce  the  wifhed-for  effe&.  That  beautiful  white, 
which  may  be  obferved  on  the  before- mentioned  Egyp¬ 
tian  encauftic,  is  nothing  elfe  than  a  Ample  earth,  and 
according  to  our  author’s  chemical  experiments,  a  chalk 
which  is  alfo  unalterable.” 

That  the  ancients  were  once  acquainted  with  the  ufe 
of  oil-painting,  and  negle&ed  it  on  account  of  the  great 


Aiperiority  of  the  encauftic  method,  our  author  thinks  Painting, 
farther  evident  from  the  different  accounts  which  we  ^ 

have  of  the  ancient  paintings.  “  Thus  Petronius  praifes 
the  frefti i  appearance  which  the  valuable  works  of  Zeuxis 
and  Apelles  had,  even  in  his  time  ;  but  Cicero,  on  the 
other  hand,  fptaks  of  the  paintings  of  the  ancients  ha¬ 
ving  fuffered  from  blacknefs.  The  former  fpeaks  of 
wax-painting,  and  the  latter  certainly  alludes  to  paint¬ 
ings  in  4'il.  It  is  well  known  that  paintings  with  wet 
chalks  or  water  colours  do  not  become  black  by  age, 
and  that  thii  is  the  cafe  alfo  with  encauftic.  Of  this 
any  one  may  be  convinced,  not  only  by  the  exprtflions 
of  the  above  quoted  authors,  but  by  one’s  own  eyes  on 
furveying  the  Egyptian  fragment  alluded  to.  Galland 
proves,  on  various  grounds,  that  a  painting  wasmade  with 
oil  fo  early  as  the  reign  of  Marcus  Aurelius ;  and  if  no 
fpecimens  of  that  period  have  reached  us,  this  is  perhaps 
to  be  aferibed  to  the  frail  and  perifhable  nature  of  this 
fpecies  of  painting.” 

Sign.  Fabbroni,  after  fome  farther  obfervations,  cal¬ 
culated  to  prove  that  metallic  oxyds  or  calces  could  not 
have  been  employed  as  pigments  on  fucli  mummies  as 
ft  ill  retain  their  colours  frefti,  proceeds  thus  :  “  Tliofe 
who  are  acquainted  with  the  accuracy  and  certainty  of 
the  method  not  long  fince  introduced  into  chemical 
operations,  will  be  convinced,  that  in  24  grains  of  the 
encauftic  painting,  which  I  ventured  to  detach  from 
the  above-mentioned  Egyptian  fragment,  in  order  to 
fubjeft  it  to  examination,  the  mixture  of  an  hundredth 
part  of  a  foreign  fubftance  would  have  been  difeovered 
with  the  grcatelt  certainty  ;  that  the  refin  of  Rcqueno 
muft  undoubtedly  have  been  perceptible  to  me,  and 
that  the  alkali  of  Baclielier  and  Lorgna  could  not  have 
e leaped  the  countera&ing  medium.  But  in  this  Egyp¬ 
tian  encauftic  I  found  nothing  except  very  pure  wax* 
though  1  varied  my  analylis  in  every  known  method. 

I  muft  therefore  conclude,  tliac  modern  learned  writers, 
at  leaft  in  refpeft  to  this  Egyptian  mode  of  painting, 
were  as  far  from  the  truth  as  the  accounts  of  ancient 
authors  appear  to  me  precife  and  fatisfa&ory  ;  and  that 
the  encaultum  with  which  formerly  the  fore  part  of 
(hips  and  the  walls  of  houfes  and  temples  were  painted, 
was  fometliing  different  from  foap  or  reft  nous  crayons. 

“  I  am  well  aware  that  it  will  be  afked,  In  what 
manner  can  wax  at  prefent  be  rendered  iufficlcntly  li¬ 
quid  for  the  ftrokes  of  the  pencil,  if  it  be  not  convert¬ 
ed  into  powder  or  foap  ?  This  queftion,  in  my  opi¬ 
nion,  can  be  fully  anfwered  from  the  words  of  an  an¬ 
cient  author,  and,  in  the  next  place,  by  experience. 

“  Vitruvius  in  particular,  book  vii.  chap.  ix.  expreffes 
himfelf  in  the  following  clear  manner  : 

‘  Thofe  (fays  he)  who  wifh  to  retain  cinnabar  on 
walls,  cover  it,  when  it  has  been  well  laid  on  and  dried, 
with  Punic  wax  diluted  in  a  little  oil  (let  this  be  well 
remarked);  and  after  they  have  fpread  out  the  wax 
with  a  hair  brufti,  they  heat  the  wall  by  means  of  a 
brazier  filled  with  burning  coals  (hence  it  is  called  en¬ 
cauftic  painting),  and  then  make  it  fmooth  and  level 
by  rubbing  it  with  wax  tapers  and  clean  cloths,  as  is 
done  when  marble  ftatues  are  covered  with  wax.  The 
effc&  of  this  wax  cruft  is,  that  the  colour  is  not  de« 
ilroyed  by  the  light  of  the  fun  or  the  moon  (a).’ 

S  s  2  «  It 


(a)  The  reader  will  find  the  original  of  this  paffage,  with  a  tranflation  fo  mew  hat  different,  in  the  article  En? 
caustic,  EncycL  * 
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painting,  «  It  "here  appears,  that  the  Rom3n9,  who  copied  the  painting  might  naturally  wdh  to  transfer  an  old  and  va-  a'r‘tw^j 
paintine*.  Grec!an  procerS)  which  the  latter  borrowed  from  the  luable  picture  from  the  ceiling  or  walls  of  his  room  to 
U— v—  1  t- _ ,.„v  with  an  nil  to  make  it  oli-  ftretched  canvas  ;  and  fuch  a  man  would  conlider  him- 


'  Egyptians,  mixed  the  wax  with  an  oil  to  make  it  pli 
able  under  the  brufii ;  but  no  maftic,  alkali,  or  honey, 
as  has  been  ingenioufly  imagined,  and  which  fome  have 
thought  might  be  employed  with  fuccefs.  The  diffi¬ 
culty  now  will  be  confined  to  point  out  in  what  manner 
this  oil  was  employed.  It  does  not  appear  that  they 
ufed  thofe  fat  oils  which  are  commonly  called  drying 
oils;  becaufe  they  could  have  employed  thefe  as  we  do, 
without  the  addition  of  wax,  which,  in  fuch  a  cafe, 
would  have  been  entirely  fuperfluous.  Fat  oils  which 
do  not  dry  would  not  have  been  proper  for  that  pur- 
pofe,  as  they  would  have  kept  the  wax  continually  in 
the  Hate  of  a  foft  pomade  or  falve.  Befides,  my  expe¬ 
riments  (continues  the  author)  would  without  doubt 
have  (hewn  me  the  exillence  of  any  oily  matter. 

“  With  regard  to  effential  or  volatile  oils,  a  knowledge 
of  them  is  not  allowed  to  the  ancients,  as  the  invention 
of  diddling  is  not  older  than  the  eighth  or  ninth  cen¬ 
tury,  and  therefore  falls  in  with  the  period  of  Geber 
or  Avicenna  ”  Yet  it  is  certain,  that,  in  order  to  ufe 
wax  in  their  encaufiic  painting,  they  mud  have  com¬ 
bined  it  with  an  ethereal  volatile  oil,  of  which  no  traces 
fhould  afterwards  remain  ;  becaufe  this  was  ntceflary 
for  the  folidity  of  the  work,  and  becaufe  no  oil  was 
found  in  the  fragment  that  was  examined.  But  naphtha 
is  fuch  an  oil,  much  lighter  (fays  our  author)  than 
ether  of  vitriol  itfelf.  It  is  exceedingly  volatile,  and 
evaporates  without  leaving  a  trace  of  it  behind.  Gn 
this  account  it  is  ufed  when  fignatures  and  manuscripts 
are  to  be  copied ;  becaufe  the  paper,  which  is  moidened 
by  it,  and  fo  rendered  tranfparent,  quickly  becomes 
white  and  opaque  as  before  by  the  complete  evapora¬ 
tion  of  the  naphtha.  That  the  Affyrians,  Chaldeans, 
and  Perfians,  were  well  acquainted  with  the  properties 
of  naphtha  is  known  to  every  fcholar ;  and  hence  our 
author  thinks  it  highly  probable  that  it  was  ufed  by 
thofe  nations  to  render  wax  fit  for  painting.  “  It  ap¬ 
pears  to  me  (fays  he)  that  the  Greeks,  as  was  the  cafe 
with  many  other  things,  learned  encaudic  from  the 
Egyptians,  who  probably  derived  it  from  the  Affyrians 
or  Chaldeans  ;  and  if  fo,  we  have  difeovered  the  real 
mixture  ufed  for  ancient  encaufiic  painting.” 

To  put  the  matter,  however,  beyond  a  doubt,  Sign. 
Fabbroni  prepared,  for  an  eminent  Saxon  painter,  a  di¬ 
lution  of  Venetian  wax  in  highly  purified  naphtha,  de¬ 
firing  him  to  mix  up  with  it  the  colours  neceffary  for 
a  painting.  The  artid  complied  ;  and  both  he  and  our 
author  were  adonifhed,  as  well  as  all  their  friends,  at 
the  high  tone  which  the  colours  affumed,  and  the  agree¬ 
able  ludre  which  the  painting  afterwards  acquired  when 
it  had  been  rubbed  over  with  a  foft  cloth.  A  fimilar 
folution  of  wax  was  made  for  another  artid,  in  which 
the  fpirit  of  turpentine  was  ufed  indead  of  naphtha 
with  equal  fuccefs.  Our  author  therefore  concludes, 
we  think  with  reafon,  that  if  he  has  not  difeovered  the 
real  compofition  employed  by  the  ancients  in  their  en- 
caudic  paintings,  he  has  at  lead  approached  much  nearer 
to  that  difeovery  than  any  of  his  predeceffors  who  have 
employed  their  learned  labours  in  the  fame  field  of  in- 
vefligation. 

PAINTINGS,  or  Pictures,  are  often  done  upon 
objeas  from  which,  when  they  are  valuable,  ft  would 
be  dsfirable  to  transfer  them.  Thus,  a  connoiffeur  in 


felf  as  deeply  indebted  to  the  artift  who  fhould  perform 
fo  arduous  a  talk.  This  tafk  has  aftually  been  perform¬ 
ed  by  Mr  Robert  Salmon  of  Woburn,  Bedfordfhire,  who 
was  honoured  by  the  Society  for  the  Encouragement  of 
Jrts9  &c.  with  the  greater  filver  pallet,  for  communica¬ 
ting  the  method  by  which  he  zccomplifhed  it. 

“  The  firft  thing  (fays  Mr  Salmon)  to  be  attended 
to  with  refpeft  to  paintings,  either  on  platte  red  walls 
or  ceilings,  or  on  boards,  is,  that  the  place  in  which 
they  are  be  fecure  from  wet  or  damp.  If  the  paintings- 
are  on  old  walls  in  large  buildings,  or  other  places 
where  this  cannot  be  attained  by  art,  then  the  fummer 
feafon  fhould  be  taken  for  the  purpofe,  as  the  picture 
will  rarely  efcape  damage,  if  wet  or  damp  gets  at  it 
while  under  the  procefs.  At  the  fame  time,  care  fhould 
be  taken  that  the  room,  or  other  place,  be  not  over¬ 
heated  ;  as  that  would  produce  equally  bad  effects. 

“  Thefe  precautions  being  taken,  the  next  thing  is 
to  examine  the  furface  of  -the  painting.  If  there  are 
any  holes  in  the  lame,  they  muff  be  carefully  filled  up 
with  a  pafte  or  putty,  made  of  glue  and  whiting:  this, 
if  the  holes  are  large,  fhould  he  twice  or  thrice  done, 
fo  as  entirely  to  fill  them  up,  and  leave  the  furface  even 
and  fmooth  ;  but  if  there  are  any  bruifed  places,  with 
paint  fb ill  remaining  on  the  furface  of  the  bruifed  parts, 
then  this  Hopping  muft  not  be  applied,  but  the  fecu- 
ring-canvas,  hereafter  deferibed,  muft  be  preffed  down 
into  thefe  places.  In  the  places  that  are  flopped,  there 
will  of  courfe  appear  blemifhe3  when  the  picture  is  trans¬ 
ferred  ;  but  the  procefs  is  rendered  much  more  certain 
and  fure  by  being  fo  done.  Attention  muft  next  be 
paid  to  lay  down  any  blifters,  or  places  where  the  paint 
is  leaving  the  ground  :  this  is  done  by  introducing,  be¬ 
tween  the  paint  and  the  ground,  fome  very  ftrong  pafte 
of  flour  and  water  ;  and  the  furface  of  the  bliftered 
paint  being  damped  with  a  wet  fponge  or  brufli,  it  may 
be  prcfTcd  with  the  hand  home  to  the  ground,  to  which 
it  will  then  adhere. 

“  All  the  unfound  places  being  thus  fecured,  care 
muft  be  taken  to  clear  the  furface  of  any  greafe  or  dirt, 
as  alfo  of  any  particles  of  the  pafte  that  may  happen 
to  be  left  on  it.  The  next  thing  is,  to  determine  the- 
fize  of  the  painting  meant  to  be  taken  off:  If  it  is  on 
a  plain  furface,  a  board  of  the  lrze  of  the  piclure  mult 
be  procuied,  not  lefs  than  an  inch  in  thicknefs,  and 
framed  together  with  well  feafoned  wood,  in  fmall  pan- 
nels,  fmooth  and  flufh  on  one  fide,  ft  his  done,  a  piece 
of  fine  open  canvas  muft  be  provided,  fuch  as  the  fined 
fort  ufed  for  hanging  paper  on  ;  which  canvas  is  to* 
be  fomewhat  larger  than  the  pi&ure,  and  fo  fewed  to¬ 
gether,  and  the  feam  fo  preffed,  that  it  be  perfectly 
fmooth  and  even.  This  is  what  Mr  Salmon  calls  the 
fecuring  canvas  ;  which,  being  fo  prepared,  is  to  be 
ftuck  on  the  furface  of  the  pifture  with  a  pafte  made 
of  ftrong  beer,  boiled  till  it  is  half  reduced,  and  then- 
mixed  with  a  fufficient  quantity  of  flour  to  give  it  a 
very  ftrong  confidence.  To  large  pi&ures  on  walls  or 
ceilings,  the  canvas  muft  for  fome  time  be  preffed,  and 
rubbed  with  the  hand  as  fmooth  as  poflible,  working  it 
from  the  middle  to  the  outfide,  fo  as  to  make  it  toler¬ 
ably  tight ;  obferving,  as  it  dries,  to  prefs  it,  with  the 
hand  or  a  cloth,  into  any  hollow  or  bruifed  places,  fo 

that 
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$1  tings,  that  it  may  adhere  to  every  part  of  the  painting  :  this 
W  /■— '  done,  it  is  left  to  dry  ;  which  it  will  generally  do  in  a 
day  or  two.  When  dry,  a  fecond  canvafs,  of  a  Wrong¬ 
er  and  clofer  fort,  and  of  the  fame  fize  as  the  other,  is 
in  like  manner  to  be  attached  on  the  top  of  the  firft. 
This  laft  will  want  very  little  attention,  as  it  will  rea¬ 
dily  adhere  to  the  firft  ;  and,  being  dry,  attention  muft 
be  paid  to  take  off  any  fmall  knots  or  unevenntfs  that 
may  be  upon  the  furface  of  it ;  which  done,  the  whole 
fhould  be  again  covered  with  a  thin  pafte  of  fize  and 
whiting  ;  which  is  to  be  pumiced  over  when  dry,  fo 
as  to  make  the  whole  perfedlly  fmooth  and  even. 

“  The  painting  being  thus  fecured,  the  board,  al¬ 
ready  prepared  to  the  ffze  of  the  picture,  is  to  be  put 
with  the  fmooth  fide  againft  the  furface  thereof,  fo  as 
exadtly  to  cover  as  much  as  is  intended  to  be  transfer¬ 
red.  The  edges  of  the  canvas,  which,  as  before  di- 
re&ed,  is  to  be  larger  than  the  painting,  are  then  to  be 
pulled  tight  over,  and  clofely  nailed  to  the  edge  of  the 
board.  If  the  painting  is  large,  and  either  on  a  ceil¬ 
ing  or  wa’d,  the  board  muft,  by  proper  fupports,  be 
firmly  fixed  againft  it,  fo  that  it  can  readily  be  lowered 
down  when  the  plafter  and  painting  are  detached. 

4‘  The  canvas  and  board  being  fixed,  the  painting  is 
to  be  freed  from  the  wall  or  ceiling,  together  with  a 
certain  portion  of  the  plaftering  :  this,  with  proper  care 
and  attention,  may  be  readily  done.  If  on  a  ceiling, 
the  firft  thing  is  to  make  fome  holes  through  the  plaf¬ 
tering,  round  the  outfide  of  the  board  and  painting  ; 
end,  with  a  fmall  faw,  to  faw  the  plaftering  from  one 
hole  to  another,  till  the  whole  is  difunited  from  the 
other  parts  of  the  ceiling:  this  done,  the  workman  muft 
get  at  the  upper  fide  of  the  ceiling,  where  he  muft  free 
the  plaftering  from  the  laths,  by  breaking  off  the  keys 
thereof,  and  with  a  chifel  cut  oat  the  laths  ;  whertby 
the  plaftering,  together  with  the  pi&ure,  will  be  left 
refting  on  the  board  and  fupports. 

«  If  the  painting  is  on  a  brick  or  ftone  wall,  the  wall 
muft  be  cut  away  at  top,  and  down  the  fides  of  the 
painting ;  and  then,  by  means  of  chitels  or  faws  in  wood- 
en  handles,  of  different  lengths,  the  wall  muft  be  cut 
away  quite  behind  the  painting  ;  leaving  the  fame,  to¬ 
gether  with  the  plaftering,  retting  on  the  board,  ft  his 
operation  may  fometimes  be  done  with  a  faw  ;  or,  if 
the  wall  be  not  thick,  nor  the  other  fide  of  much  con- 
fequence,  the  bricks  or  Itones  may  be  taken  out  from 
that  fide,  leaving  the  plaftering  and  painting  as  before. 
This  laft  method  (fays  the  author)  I  have  not  pra&iled: 
the  other,  of  cutting  away  fome  part  of  the  wall,  I 
have,  and  fee  no  difficulty,  or  very  great  labour,  in  the 
operation  j  but  that,  of  courfe,  muft  be  various,  accord¬ 
ing  to  the  texture  of  the  wall  and  mortar. 

“  If  the  paintings  are  on  curved  furfaces,  fuch  as  the 
coves  of  ceilings,  then  the  only  difference  of  operation 
is,  that  fome  riba  of  wood  muft  be  cut  out,  and  board¬ 
ed  fmooth  to  the  curve  of  the  furface  of  the  painting, 
and  then  fixed  up  thereto,  in  place  of  the  before  deferi- 
bed  bearing-board  ;  the  painting  is  then  to  be  freed, 
and  left  with  the  plaftering,  refting  on  the  bearers. 

*  44  For  paintings  on  wainfeot  or  boards,  the  fame  fe- 

,,K  curing  and  procefe  is  to  be  exa&ly  followed  ;  only  that, 
as  the  wainfeot  or  board  can  always  be  cut  to  the  fize 
“wanted,  and  laid  horizontal,  the  fecuring- canvas  is  to 
be  ftretched  thereon,  and  turned  over  the  edges  of  the 
fame,  till  it  is  dry  j  after  which,  the  edges  are  again  to 


be  turned  up,  and  nailed  to  the  board,  in  the  fame  man*  Painting 
ner  as  with  rtfpedft  to  paintings  from  walls. 

44  Having,  as  before  deferibed,  in  any  of  the  afore¬ 
mentioned  cafes,  freed  the  paintings  from  their  original 
places,  you  have  got  them  fecured  to  two  thickneffcs  of 
canvas,  with  their  furfaces  on  the  board  prepared  for 
that  purpofe  ;  this  being  the  cafe,  they  can  readily  be 
removed  to  any  room  or  {hop,  to  be  finifhed  as  follows: 

Having  carried  the  painting  into  the  fhop  or  room, 
which  fhould  be  moderately  warm  3iid  dry,  but  by  no 
means  overheated,  lay  the  board  on  a  bench  or  treffels, 
fo  that  the  hack  of  the  pifiure  be  uppermoft  ;  the  plaf¬ 
tering  or  wood,  as  may  happen,  is  then  to  be  cleared 
away,  leaving  nothing  but  the  body  of  paint,  which  will 
be  firmly  attached  to  the  fecuring- canvafs.  To  per¬ 
form  this,  a  large  rafp,  a  narrow  plane,  and  chifels,  will 
be  requifite.  "This  operation,  though  difficult  to  be  de¬ 
feribed,  would  foon  be  learned  by  any  one  who  fhould 
make  the  attempt  ;  nor  is  it  very  tedious  ;  and  being 
performed,  the  picture  is  ready  to  be  attached  to  ita 
new  canvas,  as  follows. 

44  The  painting  being  cleared,  and  lying  on  the  board, 
the  back  thereof  is  to  be  painted  three  or  four  time* 
over  fucceffively,  with  any  good  ftrong-bodied  paint  ; 
leaving  one  coat  to  dry  before  another  comes  on  :  a  daV 
or  two  between  each  will  generally  be  found  fufficient. 

Each  of  thefe  coats,  and  particularly  the  firft,  fhould 
be  laid  on  with  great  care,  taking  but  a  fmall  quantity 
in  the  brufh  at  a  time,  and  laying  it  very  thin,  'This 
precaution  is  neceffary,  to  prevent  any  of  the  oil  or  paint 
from  paffing  through  any  fmall  cracks  or  holes  in  the 
furface  of  the  pi&uie  ;  as  i’uch  oil  or  paint  would  run 
into  the  pafte,  and  fo  attach  the  fecuring  canvas  to  the 
picture,  as  to  prevent  its  being  afterwards  got  off.  If 
any  fuch  holes  or  cracks  are  cbferved,  they  fhould  be 
(topped  up  with  the  glue  and  whiting  pafte,  and  the 
painting  then  repeated,  till  a  complete  coat  is  formed 
on  the  back  of  the  pidlure.  It  is  then  ready  for  at- 
taching  to  its  canvas,  which  is  done  by  fpreadingall  over 
the  picture  a  pafte  made  of  copul  vurniffi,  mixed  with 
ft  iff  white  lead,  and  a  fmall  quantity  of  any  other  old 
fat  paint ;  all  which  being  fpread  equally  over  with  a 
pallet  knife,  fuch  a  canvas  as  the  hrft  fecuring-cunva*? 
b  laid  thereon,  and  (trained  and  nailed  round  the  edges 
of  the  board  ;  in  which  ftate  it  is  left  till  it  becomes 
tolerably  dry  :  then  a  fecond  canvas,  of  a  ftronger  fort, 
muft  be  in  like  maimer  attached  on  the  firft,  and  left 
till  it  is  perfedlly  dry  and  hard.  This  generally  take* 
about  two  months  ;  and  the  longer  the  painting  is  left, 
the  more  fecurely  it  will  be  attached  to  its  canvas,  and 
ltfs  liable  to  crack  or  fly  therefrom.  When  fufficient  - 
ly  dry,  all  the  four  canvaftes  are  to  be  unnailed  from 
the  board,  and  the  edges  turned  up  the  reverie  way, 
and  nailed  to  a  proper  Itretching-frame.  This  is  done 
by  unnailing  from  the  board  a  part  oil  each  fide  at  a 
time,  and  immediately  nailing  it  to  the  ftretching-fraire, 
fo  as  never  to  leave  the  canvas  to  crack  or  partially 
ftretch,  which  would  damage  the  pi&ure.  In  this  man¬ 
ner,  by  degrees,  the  cloths  are  entirely  detached  from 
the  board,  and  firmly  fixed  on  the  ftretching-frame. 

The  fuperfluous  canvas,"  left  larger  than  the  frame,  may 
then  be  cut  off,  and  the  wedges  put  in  the  frame,  and 
moderately  tightened  up.  There  remains  then  only  to 
clear  the  furface  of  the  painting  from  the  fecuring-can- 
vafs  j  which  is  done  by  repeatedly  wafhiag  the  furface 
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with  a  fponge  and  moderately  warm  water.  I  n  doing  this, 
~  no  vielencc  or  force  11111(1  be  ufed;  and,  by  frequent  and 
gentle  wafhings,  the  pafte  will  all  be  worked  out  with 
the  fponge.  The  edges  of  the  outer. canvas  are  then 
to  be  cut  round,  and  ilripped  off :  the  other,  next  the 
furface  of  the  pidure,  is  to  be  ferved  in  like  manner  ; 
which  done,  nothing  remains  but  to  take  the  pafte  clean 
•off,  and  repair  any  defeds :  the  pidure  will  then  be  as 
ftrong  as  if  painted  on  the  canvas. 

“  For  taking  pidures  off  walls,  without  taking  the 
.walls  down,  or  cutting  away  more  thereof  than  the  plaf- 
tering,  the  following  procefs  is  propofed  : 

ii  The  furface  of  the  pidure  is  to  be  firft  fecured,  in 
the  manner  before  deferibed  ;  but  in  (lead  of  the  plain 
board,  a  bearer  (hould  be  prepared  with  a  convex  fur¬ 
face,  compofed  of  rib9,  boarded  over,  fo  as  to  form  part 
of  a  cylinder,  of  not  lefs  than  five  feet  radius,  and  as 
long  as  the  height  of  the  pidure.  This  bearer  being 
prepared,  in  order  to  apply  it,  a  floor  or  platform  fhould 
.be  ereded,  and  placed  horizontally,  with  its  furface 
level,  and  its  edge  immediately  in  contad  with  the 'bot¬ 
tom  of  the  pidure  meant  to  be  transferred.  The  ufe 
-of  this  platform  is  for  the  above  deferibed  bearer  to  reft 
.and  move  upon  ;  which  bearer  (hould  beiet  on  its  end, 
with  one  edge  in  contad  with  the  wall,  at  one  fide  of 
the  pidure  ;  confequently  the  .other  edge  will  be  at 
Tome  diftance  from  the  wall,  according  to  the  fize  of 
the  pidure  and  convexity  of  the  bearer.  Being  thus 
placed,  the  fuperfluous  edge  of  the  fecuring-canvas 
.fhould  be  turned  over,  ?nd  nailed  to  that  edge'  of  the 
bearer  that  is  next  the  wall ;  This  done,  the  operation 
♦of  cutting  away  the  plaftering  fhould  be  begun  ;  which 
may  he  done  with  the  corner  and  end  of- a  fhort  faw; 
fawing  between  the  brick-work  and  plaftering,  and  lea¬ 
ving  the  thicknefs,  or  part  of  the  thicknefs,  of  the  plaf¬ 
tering  on  the  painting  fattened  to  the  bearer.  When 
„  this  edge  of  the- pidure  is  freed,  the  whole  height,  for 
nine  or  ten  inches  under  the  edge  of  the  bearer  that  is 
fartheftirom  the  wall,  mud  then  be  gently  forced  near¬ 
er  ;  cpnfequently  the  other  edge,  together  with  the 
painting  and  plafter  that  is  freed,  .will  leave  the  wall, 
and  give  an  opportunity  of  introducing  the  faw  behind, 
and  cutting  away  the  fame  to  a  certain  diftance  farther 
under  ;  and,  by  repeating  this,  the  whole  of  the  pidure 
will  at  length  be  freed,  and.  left  on  the  bearer.  'Each 
time  the  bearer  is  removed,  and,  as  it  were,  rolled  on 
the  vertical  furface  of  the  wall,  care  nmft  be  taken  to 
turn  and  nail  the  fecuring-canvas  on  the  top  and  bot¬ 
tom  edges  of  the  bearer,  lo  as  to  fecure  the  freed  plaf¬ 
tering  and  pidure  from  moving  about  ;  and,  laftly,  be¬ 
fore  the  bearer- and  -plaftering  be --moved,  to  nail  the 
other  edge!,  of  the 'pidure  in  the. fame  way,  which  will 
fecure-  the  whole  to  the  bearer.  This-  done,  the  pic¬ 
ture  and  bearer  are  at  liberty  to  be  .moved  to  a  proper 
place,  in-order  to  be  freed  from  the  remaining  plalter. 
The  edges  may  then  be  unnailed;  the  painting  and  can- 
was  flipped  from  this  bearer  on  to  a  .pi  a  hi  board  ;  and 
x  the  new  canvas  may  be  then  put  on  ;  which  is  to  re¬ 
main  till  dry,  as  in  other  cafes. 

It  may  appear,  -that  the  bending  of  .the  canvas 
and  plaftering  to  the  convex  bearer  will  crack  the  plaf¬ 
ter,  and  damage  the  painting  ;  but,  from  experience 
-{fays  Mr  Salmoft)  I  have  obferved,  that,  to  a  curve  of 
^-fnch  or  even  lefs  radius,  plaftering  will  bend,  without 
'-any  vilible  crack,  cv$u  on  t^e  exterior  part  thereof;  and 
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that  part  next  the  bearer,  not  having  occafion,  in  bend-  Palillcu 
ing,  to  extend  its  parts,  will  confequently  be  much  lefs  li . 
liable  to  be  difturbed  by  fucli  bending. ”  t*>*nora’ 

In  clearing  the  wood  from  the  paintings,  our  au- 
thor  never  made  ufe  of  aquafortis,  or  any  other  liquid; 
the  ufe  of  which  he  conceives  would  be  very  tedious, 
and  attended  with  danger,  left  it  fhould  get  through 
the  paint,  and  wet  or  damp  the.pafte  by  which  the  fe- 
curing  canvafs  is  fixed.  In  working  off  the  wood,  he 
generally  made  ufe  of  fuch  planes  as  by^the  joiners  are 
called  the  levelled  rabbit -plane,  and  f nail  rounds.  By  the 
corners  of  the  former,  and  proper  handling  of  the  lat¬ 
ter,  the  wood  is  cleared  off  without  force  or  -violence : 
even  the  fmalleft  particles  may,  in  general,  be  .got  off ; 
although  in-  fome  ■'paintings,  and  in  particular  parts  of 
others,  he  has  met  with  places  on  which  he  thought  it 
belt  to  leave  fome  particles,  or  fine  fplinters,  of  wood, 
but  nothing  more.  'Rafps,  and  fometimes  a  fine  chifel, 
are  ufeful,  to  clear  off  fuch  parts  as  may  be  in  hollow 
places,  or  where  particles  of. wood  are  left,  as  above. 

The  time  required  will  be  various,  accorcJAg  to  the 
imanner  in  which  the  painting  was  originally  done  ; 
fome  being  painted  on  boards  previotifly  prepared  with 
a  water  colour  ;  others  immediately  painted  with  oil  on 
the  wood.  .This  iaft  fort  is  by  much  the  moft  difficult ; 
the  other  is  more  eafy,  as  the  previous  preparation  prer 
vents  the  wood  from  imbibing  the  oil,  and  confequent¬ 
ly  admits  it  to  be  more  eafily  feparated. 

».PALILTGUM,  the  fame  as  Aldebaran,  a  fixed  ftar 
of  the  firft  magnitude,  in  the  .eye  of  the  bull,  or  fign 
•Taurus. 

vPALLIFICATION,  orPrLiwc,  in  architcdure, 
denotes  the  piling  of  the  ground-work,  or  the  ftrength- 
ening  it  with  piles,  or  timber  driven  into  the  ground; 
winch  As  pradifed  when  buildings  are  ereded  upon  z 
moift  or  marfhy  foil. 

PALM,  an  ancient -long  meafure,  taken  from  the 
extent  of  the  hand.  See  Palmus,  Er.cycL 

PALMiE,  palms.  See  Encyclopedia.  Thefubjeft 
is  introduced  heie  to  notice  a  kind  of  palm,  the  produd 
of  North  America,  of  which  we  have  the.  following  ac¬ 
count  by  Dr  Barton. 

“  '['here  grows  upon  the  river  Mobile  a  fpecies  of 
palm,  which  is  but  little  known  to  naturalifts,  but  which 
promifes  to  be  an  important  article  of  food  to  man.  It 
has  no  (talk  or  ftem  above  ground.  The  leaves  fpread 
regularly  all  round,  and  when  fully  expanded  arc  flabel- 
liform.  Tn  the  centre  of  thefe  leaves  is  prodviced  the 
receptacle  of  the  fruit,  which  is  of  the  form  and  fize  of 
a  common  fugar-loaf.  This  receptacle  con fi ft s  of  a  waft 
number  of  drupes,  or  berries,  of  the  fize  and  fhape  of 
common  plums:  each  is  covered  with  a  fibrous,  fari¬ 
naceous,  pulpy  coating,  of  confiderable  thicknefs.  This 
ifubftance  isT'aid  to  reie ruble  manna  in  texture,  colour, 
and  tafte  ;  or,  perhaps,  it  flill  more  rtfembles  moift 
brown  ft: gar,  with  particles  of  loaf  fugar  mixed  with  it. 

It  is  a  moft  delicious  and  nourifhing  food,  and  is  dili¬ 
gently  fought  after-  in  the  places  where  it  grows.  Upon 
firft  tailing  it,  it  is  fome  what  bitter  and  pungent. 

PANORAMA,  a- word  derived  from  and 
and  therefore  employed  of  late  to  denote  a  painting, 
whether  in  oil  or  water  colours,  *vhich  reprefents  an 
entire  view  of  any  country,  city,  or  other  natural  ob- 
jeds,  as  they  appear  to  a  perfon  (landing  in  any  fixa¬ 
tion,  and  turning  quite  round.  Tq  produce  this  efFed, 
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,  the  painter  or  drawer  muft  fix  his  Nation,  and  delineate 
correiflly  and  conne&edly  every  objed  which  prefents 
itfelf  to  his  view  a9  he  turns  round,  concluding  his 
drawing  by  a  connection  with  where  he  began.  He 
muft  obferve  the  lights  and  lhadows,  how  they  fall,  and 
perfect  his  piece  to  the  belt  of  his  abilities.  There 
mud  be  a  circular  building  or  framing  ereded,  on  which 
this  drawing  or  painting  may  be  performed  ;  or  the 
fame  may  be  done  on  canvas,  or  other  materials,  and 
fixed  or  fufpended  on  the  fame  building  or  framing,  to 
anfwer  the  purpofe  complete.  It  muft  be  lighted  en¬ 
tirely  from  the  top,  either  by  a  glazed  dome,  or  other- 
wife  as  the  artift  may  think  proper.  There  mult  be 
an.inclofure  within  the  faid  circular  building  or  fram¬ 
ing,  which  (hall  prevent  an  obferver  going  too  near  the 
drawing  or  painting,  fo  as  it  may,  from  all  parts  it  can 
be  viewed,  have  its  proper  effed.  This  inclofure  may 
reprefent  a  room,  or  platform,  or  any  other  fituation, 
and  may  be  of  any  form  thought  molt  convenient ;  but 
the  circular  form  is  particularly  recommended.  Of 
whatever  extent  this  infide  inclofure  may  be,  there  mult 
be  over  it  (fupported  from  the  bottom,  or  fufpended 
from  the  top)  a  fhade  or  roof ;  which,  in  all  diredions, 
Should  project  fo  far  beyond  this  inclofure,  as  to  pre¬ 
vent  an  obferver  from  feeing  above  the  drawing  or  paint¬ 
ing  when  looking  up  ;  and  there  mult  be  without  this 
inclofure  another  interception,  to  reprefent  a  wall,  pa¬ 
ling,  or  other  interception,  as  the  natural  objects  repre¬ 
fen  ted,  or  fancy,  may  dired,  fo  as  effect ually  to  prevent 
the  obferver  from  feeing  below  the  bottom  of  the  draw¬ 
ing  or  painting  ;  by  means  of  which  interception,  no¬ 
thing  can  be  feen  on  the  outer  circle  but  the  drawing 
or  painting  intended  to  reprefent  nature.  The  entrance 
to  the  inner  inclofure  mult  be  from  below,  a  proper 
building  or  framing  being  ereded  for  that  purpofe,  fo 
that  no  door  or  other  interruption  may  diltuib  the 
circle  on  which  the  view  is  to  be  repreiented.  And 
there  fhould  be,  below  the  painting  or  drawing,  proper 
ventilators  fixed,  fo  as  to  render  a  current  circulation 
of  air  through  the  whole  ;  and  the  inner  inclofure  may 
be  elevated,  at  the  will  of  an  artift,  fo  as  to  make  ofe- 
fervers,  on  whatever  fituation  he  may  wifn  they  Ihould 
imagine  themfelves,  feel  as  if  really  on  the  very  fpot. 

PAPER  is  an  article  of  fuch  importance,  and  at 
prefent*  of  fo  enormous  a  price,  that  no  improvement  in 
its  manufadure  fhould  pafo  unnoticed  in  a  work  of  this 
nature.  The  difeovery  made  in  France  by  M.  Ber- 
tholet  of  the  efficacy  of  oxy -muriatic  acid  in  expediting 
the  procefs  of  Bleaching  (Ice  that  article  in  this 
Suppl.),  ha 3  contributed  eflentially  to  facilitate  the  ma¬ 
nufactures,  not  only  of  cotton  and  linen  cloths,  but 
alfo  of  paper,  of  which  it  has  even  increafed  the  mate¬ 
rials.  Formerly  writing  paper  could  be  made  of  vn- 
frlnted  linen  alone;  but  by  means  of  the  procefs  of  M. 
Bertholet  even  printed  linen  may  he  made  into  the-  fin  eft 
.and  whiteft  paper.  In  the  year  1795  a  D3tent  was 
granted  to  Mr  Elias  Carpenter  of  Bermondfay,  Surrey, 
for  a  method  of  bleaching  paper  of  fuch  materials  in  the 
^water-leaf  or  JJoeet ,  and  fixing,  it  without  drying; 

In  the  preparation  of  the  pulp,  the  coarfer  rags  are 
to  be  macerated  for  two  or  three  days-  in  a  cauftic  al¬ 
kaline  ley,  and  wrought  into  fheets  of  paper  in  the 
ufual  way;  a  flroug  wooden  box  or  trough  is  then  to 
be  procured,  of  a  fize  proportioned  to  that  of  the  pa* 
per,  lined  on  the  infide  with  white  paint,  and  furnifhed 


with  feveral  Rages  of  crofs  bars  of  glafs;  the  bottom  of 
the  box  i3  to  be  covered  with  a  ftratum  about  one  inch 
deep  of  cauftic  ley,  and  the  paper  laid  by  quarter  reams, 
or  lefs,  acrofs  the  glafs  bar.  A  hole  mull  be  made  in 
the  box  to  admit  the  beak  of  an  earthen-ware  retort, 
into  which  muft  be  put  manganefe  and  fea  fait,  in  pow¬ 
der,  fulphuric  acid,  and  an  equal  quantity  of  water  im¬ 
pregnated  with  the  fleams  of  burning  fulphur  (fulphu- 
reous  acid).  The  cover  of  the  box  is  to  be  made  air¬ 
tight  by  biting  or  flips  of  paper  dipped  in  pafle.  The 
apparatus  being  thu3  prepared,  the  belly  of  the  retort 
is  to  be  plunged  in  water,  kept  boiling,  and  in  a  fhort 
time  the  oxy-muriatic  gas  will  be  driven  into  the  box, 
will  penetrate  the  paper,  and  render  it  of  a  dazzling 
whitenefs,  while  the  alkaline  ley  at  the  bottom  will,  by 
gradually  abforbing  it,  prevent  its  becoming  fo  concen¬ 
trated  as  to  deftroy  or  injure  the  texture  of  the  paper. 
From  three  to  four  pounds  of  fulphuric  acid  will  fuffice 
for  one  hundred  weight  of  paper,  and  the  operation 
will  be  completed  in  about  eight  hours.  The  fheet3  as 
they  are  taken  out  of  the  box  are  to  be  fized  with  the 
following  mixture ; 

To  1  cwt.  of  clippings  of  fkin  add  14 lb.  of  alum,  7 
of  calcined  vitriol,  and  1  lb.  of  gum  arabic,  with  a  fuf- 
ficient  quantity  of  water  to  fize  50  reams  of  fools-cap* 

The  fame  method  will  ferve  equally  well  to  clean  en¬ 
gravings  or  printing;  for  though  the  oxy-muriatic  acid 
difeharges  all  ftains,  dirt,  &c.  yet  it  is  incapable  of  ail¬ 
ing  on  printers  ink. 

This,  however,  is  not  the  only  improvement  in  the 
manufacture  of  paper  derived  from  modern  chemiftry. 
In  Crell’s  Chemical  Annals  for  the  year  1  797,  we  have 
an  account  of  forne  curious  experiments  made  by  M. 
L.  Brugnatelli,  with  the  view  of  rendering 

Papka  incornbultible,  and  the  writing  on-  it,  of 
courfe,  indeftrudible  by  fire.  Of  all  the  fubftances 
which  he  tried,  lie  found  the  liquor  of  flints  the  mod 
proper  to  fecure  paper  from  deftrudion  'by  fire.  He 
dipped  a  fheet  of  paper  fcveml  times  in  the  above  li¬ 
quor  frefh  made,  or  daubed  it  feveral  times  over  the 
whole  paper  with  a  hair  brulh,  and  dried  it  in  the  fun 
or  in  an  oven.  Paper  prepared  in  this  manner  loft  .fomc 
of  its  foftnefs,  became  a  little  rougher  than  before,  and 
acquired  a  lixivious  cauftic  tafte.  In  other  refpeds  it 
was  not  different  from  common  white  paper.  When 
this  paper  was  laid  upon  glowing  coals,  it  did  not  bum 
like  common  paper,  but  became  red,  and-vvas  converted 
to  a  coal,  which  however  did  not  fall  into  allies  like  the 
coal  of  common  paper,  fo  that  it  might  therefore  be 
coniufered  as  petrified- paper.  This  coal,  however,  is 
exceedingly  friable;  for  when  it  13  taken  between  the 
fingers,,  or  prefTed  together  in. any  manner  whatever,  it 
drops  to  pieces.  Still  the  difeovery  muft  be  a  valuable 
one,  If  there  be  any  kind  of  ink  of  fuch  a  nature  as  that 
the  charades  written  with  it  continue  vifible  *  ou  thic 
coal.  Such  an  ink  M.  Brugnatelli  made  by  combining 
difibived  nitrite  of  zinc  with  common  ink  ;  and  found, 
that  the  colour  of  this  mixture,  though  it  appeared 
fomewhat  pale  on  common  paper,  became  fo  dark  on 
prepared  paper,  that  words  written  with  it  appeared 
more  confpicuous  than  words  written  with  common 
ink,  When  the  paper  was  burnt,  or  reduced  to  a  coal, 
tliofe  charaders  were  fo.  vifible,  in  a  clear  whits  colour 
on  a  dark  ground,  that  they  could  be  read  with  ^3 
much  cafe  as  charaders-  written- with  the  belt  ink  cn 
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Parabolic  white  paper.  If  the  ingenious  author  fucceed  In  his 
Parachute  attemPts  to  difcover  a  method  of  rendering  his  prepa* 

1 _ _  ‘red  paper  lefs  friable  when  burnt,  his  difcovery  will  be 

one  of  the  mo  ft  important  of  the  prefent  age. 

PARABOLIC  Conoid,  is  a  folid  generated  by  the 
rotation  of  a  parabola  about  its  axis.  This  folid  is  equal 
to  half  its  circumfcribed  cylinder  ;  and  therefore  if  the 
hafe  be  multiplied  by  the  height,  half  the  produft  will 
be  the  folid  content. 

Parabolic  Pyramuloul ,  is  a  folid  figure,  thus  named 
by  Dr  Wallis  from  its  genefis  or  formation,  which 
is  thus :  Let  all  the  fquares  of  the  ordinates  of  a  pa¬ 
rabola  be  conceived  to  be  fo  placed,  that  the  axis  fhall 
pafs  perpendicularly  through  all  their  centres  ;  then  the 
aggregate  of  all  thefe  planes  will  form  the  parabolic 
pyramidoid.  This  figure  is  equal  to  half  its  circum- 
feribed  parallelopipedon.  And  therefore  the  folid  con¬ 
tent  is  found  by  multiplying  the  bafe  by  the  altitude, 
and  taking  half  the  produ&  ;  or  the  one  of  there  by 
half  the  other. 

Parabolic  Space,  is  the  fpace  or  area  incited  by 
the  curve  line  and  bafe  or  double  ordinate  of  the  para¬ 
bola. 

Parabolic  Spindle,  is  a  folid  figure  conceived  to  be 
formed  by  the  rotation  of  a  parabola  about  its  bafe  or 
double  ordinate. 

Parabolic  Spiral,  is  a  curve  arifing  from  the  fuppo- 
fition  that  the  common  or  Apollonian  parabola  is  bent 
or  twifted  till  the  axis  come  into  the  periphery  of  a 
circle,  the  ordinates  ftill  retaining  their  places  and  per¬ 
pendicular  pofitions  with  refpeft  to  the  circle,  all  thefe 
lines  ftill  remaining  in  the  fame  place.  This  figure  is 
fometimes  called  the  Helicoid  parabola. 

PA RABOLOIDES,  parabolas  of  the  higher  or¬ 
ders.  The  equation  for  all  curves  of  this  kind  being 
*3  m*”n  x  n  =  y  m,  the  proportion  of  the  area  of  any  one 
to  the  complement  of  it  to  the  circumfcribing  parallelo¬ 
gram,  will  be  as  m  to  n. 

PARACENTRIC  Motion,  denotes  the  fpace  by 
which  a  revolving  planet  approaches  nearer  to,  or  re¬ 
cedes  farther  from,  the  fun,  or  centre  of  attra&ion. 

Paracentric  Solicitation  of  Gravity,  is  the  fame  as 
the  vis  centripeta. 

P ARACHU TE,  a  kind  of  large  and  ftrong  um¬ 
brella,  contrived  to  break  a  perfon  s  fall  from  an  air- 
balloon,  fhould  any  accident  happen  to  the  balloon  at  a 
high  elevation.  This  contrivance  was  firft  thought  of 
by  Blanchard,  who  at  different  times,  by  means  of  the 
parachute,  let  fall  from  his  balloon  dogs  and  other  ani¬ 
mals.  He  ventured  even  to  defeend  in  this  manner 
himfelf ;  but,  whether  from  the  bad  conftruction  of  his 
parachute,  or  from  falling  among  trees,  he  had  the  mis¬ 
fortune  to  break  one  of  his  legs.  Citizen  Garnerin, 
as  he  choofes  to  be  called,  was  more  fnccefsful.  On  the 
2  1  ft  of  Odober  1797,  he  afeended  from  the  garden  de 
MaufTeux  at  half  paft  five  in  the  evening  ;  between  the 
balloon  and  the  car,  in  which  he  fat,  was  placed  the  pa¬ 
rachute,  half  opened,  and  forming  a  kind  of  tent  over 
the  aerial  traveller ;  ard  when  the  whole  apparatus  \va3 
at  a  confiderable  height,  he  feparated  the  parachute 
and  car  from  the  balloon.  The  parachute  unfolding 
itfelf,  was,  by  his  weight  and  that  of  the  car,  drawn  of 
courfe  towards  the  earth.  Its  fall  was  at  firft  flow  and 
vertical;  but  foon  afterwards  it  exhibited  a  kind  of  ba* 
lancing  or  vibration,  and  a  rotation  gradually  iiicrealing, 
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which  might  be  compared  with  that  of  a  leaf  falling  Pamguat 
from  a  tree.  The  aeronaut,  however,  reached  the  ground  M 
unhurt.  t 

This  parachute  was  of  cloth,  and  its  diameter,  when 
unfolded,  about  twenty-five  feet.  To  ufe  fuch  inilru- 
ments  with  fuccefs,  it  is  neceffary  that  the  car  be  iuf- 
pended  at  a  confiderable  diltance  from  the  parachute, 
fo  as  that  the  centre  of  gravity  of  the  whole  fhall  be 
vertically  below  the  centre  of  refiftance  made  by  the 
air  to  the  defeent  of  the  parachute  ;  for  if  the  car  be 
other  wife  placed,  it  is  evident  that  the  parachute  will 
incline  to  one  fide,  defeend  obliquely,  olcillate,  and  the 
fmalleft  irregularity  in  its  figure  will  caufe  it  to  turn 
round  its  vertical  axis. 

PARAGUATAN,  a  kind  of  wood  which  grows 
in  Guiana,  and  promifes  to  be  of  great  utility  as  a  dye 
ftufF/“  We  have  feen  no  botanical  defeription  of  the 
tree ;  but  from  the  report  made  to  the  Council  of  Trade 
and  Mines,  by  D.  Dominique  Garcia  Fernandez,  in- 
fpe&or  of  coinage,  we  learn  that  its  bark,  boiled  in  wa¬ 
ter,  affords  a  coloured  extradl  which  refills  the  agency 
of  acids  for  a  longer  time  than  brazil  or  logwood  ;  that 
the  colour  may  be  revived  by  means  of  alkalies,  after  it 
has  been  deftroyed  by  combination  with  acids  ;  that  vi¬ 
negar,  lemon-juice,  and  tartar,  render  this  colour  more 
brilliant,  while -they  entirely  deftroy  the  colours  of  bra¬ 
zil  and  logwood  ;  that  the  fiecula  of  the  bark  of  para- 
guatan  fixes  and  attaches  itfelf  to  wool,  cotton,  and 
iilk  ;  and  that  the  colour  is  brighter  on  filk  thari  on 
wool,  and  brighter  011  wool  than  on  cotton.  The  fame 
fecula  dried  is  afterwards  foluble  in  alcohol,  to  which 
it  communicates  a  tinge  limilar  to  that  afforded  by 
cochineal ;  but  it  muft  be  confefied,  that  the  colour  ob¬ 
tained  from  paraguatan  has  not  the  force  of  that  of 
cochineal,  though  it  is  fuperior  to  thofe  of  madder, 
brazil  wood,  and  logwood.  From  thefe  fa&s  D.  Fer¬ 
nandez  confiders  the  paraguatan  as  one  of  the  moft  va¬ 
luable  produ&ions  which  America  farnifhes  to  Spain. 

PARALLAX  (fee  EticycL )  is  ufed,  not  only  in 
aftronomy,  but  alfo  in  levelling,  for  the  angle  contained 
between  the  line  of  true  level,  and  that  of  apparent  le¬ 
vel.  And,  in  other  branches  of  feience,  for  the  difference 
between  the  true  and  apparent  places. 

PARALLEL  Ruler,  is  a  mathematical  inftru- 
ment,  confiding  of  two  equal  rulers,  either  of  wood  or  I 

metal,  connc&ed  together  by  two  {lender  crofs  bars  or 
blades  of  equal  length,  moveable  about  the  points  of 
jun&ioh  with  the  rulers.  There  are  ether  forms  of  the 
inftru  ment ;  fome,  for  iuftance,  having  the  two  blades 
crofting  in  the  middle,  and  fixed  only  at  one  end  of 
them,  the  other  two  ends  fliding  in  grooves  along  the 
two  rulers,  dec. 

The  ufe  of  this  inftrument  is  obvious.  For  the 
edge  of  ore  of  the  rulerb  being  applied  to  any  line,  the 
other  opened  to  any  extent  will  be  always  parallel  to 
the  former  ;  and  confequently  any  parallels  to  this  may 
be  drawn  by  the  edge  of  the  ruler,  opened  to  any  ex¬ 
tent, 

PARALLELS,  or  Places  of  Arms,  in  a  fiege, 
are  deep  trenches,  15  or  18  feet  wide,  joining  the  ie- 
veral  attacks  together  ;  and  ferving  to  place  the  guard 
of  the  trenches  in,  to  be  at  hand 'to  fupport  the  work¬ 
men  when  attacked.  There  are  ufually  three  in  an  at¬ 
tack  ;  the  firft  is  about  600  yards  from  the  covert- way, 
the  fecond  between  3  and  400,  and  the  third  near  of  on 


Jarama- 

riho 


PAR  .  [  32 

irrfleHfm  tlie  glacis.  It  is  Ltd  they  were  firil  invented  or  ufed 
•  by  Vauban. 

PARALLELISM  of  the  Earth’s  Axis,  is  tint 
*  invariable  fituation  of  the  axis,  in  the  progrefs  of  the 
earth  thro’  the  annual  orbit,  by  which  it  always  keeps 
parallel  to  itfelf ;  fo  that  if  a  line  be  drawn  parallel  to 
its  axis,  while  in  any  one  pofition,  the  axis,  in  all  other 
portions  or  parts  of  the  orbit,  will  always  be  parallel  to 
the  fame  line. 

PARAMETER,  a  certain  conftant  right  line  in 
each  of  the  three  conic  fe&ions ;  otherwife  called  alfo 
latus  re  Bum. 

PARAMARIBO,  the  capital  of  the  Dutch  fettle- 
ment  at  Surinam,  is  fituated  on  the  right  fide  of  the 
beautiful  river  Surinam,  at  about  16  or  18  miles  di- 
flance  from  its  mouth.  It  is  built  upon  a  kind  of  gra¬ 
velly  rock,  which  is  level  with  the  r^fl  of  the  country, 
in  the  form  of  an  oblong  fquare  ;  its  length  is  about  a 
mile  and  a  half,  and  its  breadth  about  half  as  much. 
All  the  ftreets,  which  are  perfe&ly  ftraight,  are  lined 
with  orange,  (haddock,  tamarind,  and  lemon  trees, 
which  appear  in  ever  lading  bloom  ;  while,  at  the  fame 
time,  their  branches  are  weighed  down  with  the  richeft 
clutters  of  odoriferous  fruit.  Neither  ttone  nor  brick  is 
made  life  of  here  for  pavement ;  the  whole  being  one 
continued  gravel,  not  inferior  to  the  finett  garden  walks 
in  England,  and  ftrewed  on  the  furface  with  fea  (hells. 
The  houfes,  which  are  moftly  of  two  and  fome  of  three 
(lories  high,  are  all  built  of  fine  timber,  a  very  few  ex¬ 
cepted  ;  mod  of  the  foundations  are  of  brick,  and  they 
ure  roofed  with  thin  fplit  boards,  call t&Jhingles,  inftead 
of  dates  or  tiles.  Windows  are  very  leldom  Leri  in 
this  country,  glafs  being  inconvenient  on  account  of 
the  heat ;  inftead  of  which  they  life  gauze  frames ;  fome 
have  only  the  (butters,  which  are  kept  open  from  fix 
o’clock  in  the  morning  until  fix  at  night.  As  for  chim¬ 
neys,  there  are  none  in  the  colony;  no  fires  being  light¬ 
ed  except  in  the  kitchens,  which  are  always  built  at 


lome  diftance  from  the  dwelling  houfe,  where  the 
vidluals  are  drefFed  upon  the  floor,  and  the  frnoke  let 
out  by  a  hole  made  in  the  roof;  thefe  timber  houfes 
are,  however,  very  dear  in  Surinam,  one  of  them  ha¬ 
ving  coft  above  L.  15,000  fterling.  There  is  no  fpring 
water  to  be  met  with  in  Paramaribo  ;  moft  houfes  have 
wtIIs  dug  in  the  rock,  which  afford  but  abrackifh  k  nd 
of  beverage,  only  ufed  for  the  negroes,  cattle,  See.  and 
the  Europeans  have  refervoirs  or  citterns,  in  which  they 
p refer ve  rain-water  for  their  own  confumption  ;  thofe 
of  nicer  tafte  let  it  flrfl  drop  through  a  filtering  ttone 
into  large  jars  or  earthen  pots,  made  by  the  native  In¬ 
dians  on  purpofe,  which  they  barter  at  Paramaribo  for 
other  commodities.  The  inhabitants  of  this  country, 
of  every  denomination,  deep  in  hammocks,  the  negro 
dave3  excepted,  who  moftly  lie  on  the  ground  :  the 
hammocks  ufed  by  thofe  in  fuperior  ftations  are  made 
of  cotton,  ornamented  with  rich  fringe  ;  thefe  are  alfo 
made  by  the  Indians,  and  fometimes  worth  above  twen¬ 
ty  guineas  ;  neither  bedding  r.or  covering  is  neceftary, 
except  an  awning  to  keep  off  the  mufquitoes.  Some 
people  indeed  lie  on  bed  Heads ;  in  that  cafe  they  are 
furrounded,  inftead  of  curtains,  with  gauze  pavilions, 
which  admit  the  air  freely,  and  at  the  fame  time  keep 
off  the  fmalleft  infcfl.  The  houfes  in  general  at  Para¬ 
maribo  are  elegantly  furnidied  with  paintings,  gilding, 
cryftal  chandeliers,  china  jars,  &  c.;  the  rooms  are  never 
S u r r l .  Vo t,.  II.  Part  I. 
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papei ed  or  plaftered,  but  beautifully  wainfeotted  with  Pa 
cedrr,  and  Brazil,  and  mahogany  wood. 

The  number  of  buildings'in  Paramaribo  is  computed  “ 
at  about  140c,  of  which  the  principal  is  the  governor’s 
palace,  whence  there  is  a  private  paflage  through  the 
garden  which  communicates  with  Fort  Ztlandia.  This 
lioufe,  and  that  of  the  commandant,  which  has  lately 
been  burnt,  were  the  only  brick  buildings  in  the  colo¬ 
ny.  The  town-hal!  i^  an  elegant  new  building,  and  co¬ 
vered  with  tilts  ;  here  the  different  courts  aie  held,  and 
underneath  are  the  prifons  for  European ‘delinquents, 
the  military  excepted,  who  a-c  confined  in  the  citadel 
of  Fort  Ztlandia.  T  he  Proteltant  church,  where  di¬ 
vine  worChip  is  performed  both  in  French  and  Low 
Dutch,  has  a  finall  fpire  with  a  clock  ;  befidcs  which 
there  is  a  Lutheran  chapel,  and  two  elegant  Jevvifh  fy- 
nagogues,  one  German  the  other  P01  tuguefc.  Here  is 
alfo  a  large  hofpital  for  the  garrifon,  and  this  manfion 
is  never  empty.  The  military  (lores  are  kept  in  the 
fortrefs,  where  the  fociety  foldiers  are  alfo  lodged  in 
barracks,  with  proper  apartments  for  fome  oiScers. 

The  tow  n  of  Paramaribo  has  a  noble  road  for  (hipping, 
the  river  before  the  town  being  above  a  mile  in  breadth., 
and  containing  fometimes  above  too  veflels  of  burden, 
moored  within  a  piftol-fhot  of  the  Chore.  Before  Hol¬ 
land  became  a  province  of  Fiance,  and  thereby  loll 
her  trade,  there  were  feidom  fewer  than  80  (hips  at  Pa¬ 
ramaribo,  loading  coffee,  fugar,  cocao,  cotton,  and  irr- 
digo,  for  the  mother  country,  including  alfo  the  Gui¬ 
nea-men  that  bring  (laves  from  Africa,  ’and  the  N’o  th 
American  and  Leeward  Iflsnd  viflels,  which  brim* 
flour,  beef,  pork,  fpirits,  herrings,  and  mackard  falteeT, 
fpermaceti  candles,  hoifcs,  and  lumber;  for  which  they 
receive  chiefly  mobiles  to  be  diddled  into  rum.  This 
town  is  not  fortified,  but  is  bounded  by  the  river  on  the 
foutheaft;  by  a  large  favannali  on  the  wed;  by  an  im¬ 
penetrable  wood  on  the  north-call  ;  and  is  protected  by 
Fort  Zelandiaon  the  ealt.  This  citadel  is  only  feparated 
from  the  town  by  a  large  efplanade,  where  the  t-oops 
parade  occafionally.  The  fort  is  a  regular  pentagon, 
with  one  gate  fronting  Paramaribo,  and  two  baftions 
which  command  the  rivet  ;  it  is  very  finall  but  flrong, 
being  made  of  rock  or  hewn  done,  furronnded  by  a 
broad  fofle  well  fupplied  with  water,  heJides  fome  out¬ 
works.  *  On  the  tail  fide,  fronting  the  river,  is  a  bat¬ 
tery  of  21  pieces  of  cannon.  On  one  of  the  badions  is 
a  bell,  which  is  (truck  with  a  hammer  by  the  centinel, 
who  is  diieded  by  an  hour-glafs.  On  the  other  1’ 
planted  a  large  erfign-ftaff,  upon  which  a  flag  is  hoifled 
upon  the  approach  of  (hips  of  war,  or  on  public  rejoi¬ 
cing  days.  The  walls  are  fix  feet  thick,  with  ernbra- 
fures,  but  no  parapet. 

Paramaribo  is  a  very  lively  place,  the  dreets  bcin"-  cre. 
nenilly  crowded  with  planters,  failors,  foldiers,  jews, 
Indians,  and  Negroes,  while  the  river  i;  covered  with 
canoes,  barges,  &c.  eonflantly  paffing  and  repaffiug  like 
the  wherries  on  the  Thames,  often'  accompanied  with 
bands  of  raufic  ;  the  Chipping  alfo  in  the  toad  adorned 
with  their  different  flags,  gnus  firing,  & e  not  to  men¬ 
tion  the  many  groupes  of  boys  and  girls  playing  in  the 
water,  altogether  form  a  plealing  appearance;  and  Inch 
gaiety  and  variety  of  objeds  ferve,  in  fome  meafurc,  to 
comper.fate  for  the  many  inconveniences  of  the  climate 
Their  carriages  and  drefs  are  truly  magnificent;  (ilk 
embroidery,^  Genoa  velvets,^  diamonds,  gold  and  (ilver 
*  lace. 
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lace,  being  daily  worn,  and  even  the  matters  of  trading  fmall  churchyard  of  St  Medard,  to  which  the  poor  and  Parii, 
(hips  appears  with  buttons  and  buckles  of  folid  gold,  the  pious  foon  began  to  flock  ;  and  after  a  time  it  was 
They  are  equally  expenfive  at  their  tables,  where  every  reported,  that,  in  confequence  of  their  prayers  at  that 
thing  that  can  be  called  delicate  is  produced  at  any  tomb,  fome  flck  perfons  had  received  cures.  As  Paris- 
price,  and  fcrved  up  in  plate  and  china  of  the  neweil  had  been  a  rigorous  Janfenifl,  this  was  a  fine  opportu- 
fafhion,  and  moft  exquifite  workmanfhip.  But  nothing  nity  for  that  fed  to  gain  credit  to  their  caufe  ;  the  mi- 
difplays  the  luxury  of  the  inhabitants  of  Surinam  more  racks  weie  therefore  multiplied,  and  a  variety  of  per- 
tlian  the  number  of  flaves  by  whom  they  are  attended,  fons  afiedod  the  moll  lingular  convulfions. 
often  twenty  or  thirty  in  one  family.  White  fervants  The  minds  of  the  people  becoming  inflamed  by  thefe 
are  feldom  to  be  met  with  in  this  colony.  extravagancies,  the  court  found  it  necefiary  to  (hut  up 

The  current  money  are  (lamped  cards  of  different  the  churchyard,  which  was  done  on  the  27th  of  Janua- 
value,  from  five  (hillings  to  fifty  pounds:  gold  and  fil-  ry  1732.  On  this  occafion,  fome  profane  wit  wrote 
ver  is  fo  fcarce,  that  the  exchange  premium  for  fpecie  upon  the  wall  of  the  place, 
is  often  above  10  per  cent.  A  bafe  Dantzic  coin  called  De  par  le  Roy,  defenfe  a  Dien, 

a  bit,  value  fotnething  lefs  than  fixpence,  is  alfo  current  De  faire  m;iacles  en  C£  ,;eu- 

in  Surinam.  Enghm  and  Portugueie  coin  are  iome- 

times  met  with,  but  moflly  ufed  as  ornaments  by  the  The  convulfions  were  continued,  for  a  little  while,  in 
Mulatto,  Samboe,  Quaderoon,  and  Negro  girls.  The  private  houfes,  but  by  degrees  the  matter  fubfided,  and 
Negro  flaves  never  receive  any  paper  money  ;  for  as  the  Abbe  Paris  was  forgotten. 

they  cannot  read,  they  do  not  underftand  its  value  ;  The  diflin&ion  between  miracles  exhibited  to  ferve 
befidcs,  in  their  hands  it  would  be  liable  to  many  acci-  a  pany,  and  attefled  only  by  thofe  who  are  zealous  in. 
dents,  from  fire  or  children,  and  particulaily  from  the  its  fuppqrt,  and  miracles  performed  in  the  fight  of  un¬ 
rats,  when  it  becomes  a  little  greafy.  believers,  who,  in  fpite  of  their  deep-rooted  prejudices,. 

This  town  is  well  fupplied  with  provifions,  viz.  were  converted  by  them,  is  too  ftriking  to  be  overlook- 
butchers  meat,  fowls,  fifh,  and  venifon.  Vegetables  in  ed  by  any,  but  thofe  v/ho  are  delirous  of  drawing  a 
particular  the  country  abounds  with;  befides  the  luxu-  falle  and  impious  parallel  ;  yet  has  Mr  Hume  dared 
ries  peculiar  to  this  climate,  they  import  whatever  Eu-  to  repiefent  the  miracles  performed  at  the  tomb  of  this- 
rope,  Africa,  and  Afia  can  afford.  Provifions,  how-  faint  as  outvying  in  number,  nature,  and  evidence,  the 
ever,  are  exceffively  dear  in  general,  efpccially  thofe  im-  miracles  of  Chrift  and  his  apoftles— with  w  hat  truth, 
ported,  which  are  moflly  fold  by  the  Jews  and  matters  the  following  obfeivations  will  fhew  : 
of  (hips.  T  he  firft  enjoy  extraordinary  privileges  in  \ ft.  It  was  often  objected  by  the  enemies  of  the 

this  colony  ;  the  latter  eredl  temporary  warehouses  for  faint,  and  the  objection  was  never  confuted  by  his 
the  purpofe  of  trade,  during  the  time  their  fhips  are  friends,  that  the  projlrations  at  his  fepulchre,  like  ani- 
loading  with  the  produ&ions  of  the  climate.  Wheat  mal  magnetifm  moie  lately,  produced  more  difeafes  than 
flour  is  fold  from  four-pence  to  one  (hilling  per  pound;  they  cured.  .  Such,  furely,  was  not  the  nature  of  our 
butter,  two  (hillings ;  butcher’s  meat  never  tinder  one  Saviour’s  miracles* 

ihilling,  and  often  at  one  (hilling  and  fixpence  ;  ducks  2 dly,  Though  the  crowds  of  flck  and  infirm  perfons 

and  fowls  from  three  to  four  (hillings  a  couple.  A  who  flocked  to  the  tomb  for  relief  were,  by  all  accounts, 
iingle  tmkey  has  fometimes  coft  one  guinea  and  a  half ;  innumerable  ;  yet  all  the  cures,  of  which  the  zealous 
eggs  are  fold  at  the  rate  of  five,  and  European  pota-  hittorian  of  the  Miracles  could  procure  vouchers,  a* 
toes  twelve,  for  fixpence.  Wine  three  (hillings  a  bottle,  mounted  only  to  nine!  Now,  were  th  onfands,  and  ten 
Jamaica  rum  a  crown  a  gallon.  Fifh  and  vegetables  are  thoufands  of  difeaied  perfons  to  apply  to  fomt  circum- 
cheap,  and  fruit  aimed  for  nothing.  foraneous  quack,  in  full  affhrancc  of  his  extraordinary 

PARIS  (Francis),  a  man  more  famous  after  his  abilities  and  (kill  in  phyfic,  could  it  furprife  any  perfon, 
death  than  during  his  life,  by  the  miracles  whfch  were  if  the  diilempers  of  eight  or  nine  of  them  Ihould  take  a- 
faid  to  be  performed  at  his  tomb.  He  is  generally  favourable  turn  while  they  were  under  a  courfe  of  his 
kn6wn  by  the  name  of  Abbe  Paris  ;  and  his  pretended  ufelefs  medicines? 

miracles,  with  others  cf  like  manufacture,  have  furnifh-  3 dfy*  We  do  not  read  that  of  thofe  nine  who  were 
ed  deiftical  writers,  and  Mr  Flume  in  particular,  with  a  cured  by  the  dead  Abbe,  the  greater  pait  were  Jefuils 
kind  of  argument  againft  the  reality  of  the  miracles  of  and  enemies  to  the  Janfenifts;  whereas  the  greater  part 
which  we  have  an  account  in  the  Gofpel.  It  is  mere-  of  our  Saviour’s  miracles  were  performed  upon  nncon- 
ly  that  we  may  (late  his  pretenfions  fairly,  that  we  have  verted  Jews,  and  one  of  them  upon  the  fervant  of  the 
introduced  him  to  the  notice  of  our  readers;  for  in  high  pried,  who  was  thirtting.  for  his  blood, 
every  other  refpeft  he  is  wholly  unworthy  of  their  re-  4 The  cu.res  sported  to  have  been  performed  at 
gard.  He  was  the  fon  of  a  counfellor  in  Parliament,  the  grave  of  Paris  were  all  fuch  as  might  have  been  ac- 
and  had  the  profpedl,  if  he  had  chofen  it,  of  fucceed-  complifhed  by  natural  means.  ihus,  a  Spaniard  who- 
ing  to  his  father’s  appointment;  but  he  chofe  rather  to  had  loft  one  eye,  and  was  diflrefled  with  an  inflamma- 
become  an  ecclefiaftic,  and  he  became  a  very  zealous  tion  in  the  other,  had  the  inflamed  eye  gradually  cured, 
one.  He  gave  up  all  his  poffeffions  to  his  bro'ther,  re-  but  not  the  loft  eye  reftored.  Another  perfon  having 
fofed  preferment  intended  for  him  by  the  cardinal  de  pricked  his  eye  with  an  awl,  loft  the  fight  of  it  in  con- 
Noailles,  devoted  himftlf  entirely  to  retirement,  and  Sequence  of  the  aqueous  humour  dropping  out ;  but 
made  (lockings  for  his  own  fupport,  and  for  the  aflift-  his  fight  was  reftored  nvh’tljl  he  was  paying  his  devo- 
ance  of  the  poor.  Fie  died,  perhaps  in  confequence  of  tions  to  the  Abbe — and  fo  it  would  have  been  while 
his  rigorous  mode  of  life.  May  1.  1 7*2. 7,  at  the  age  of  he  was  curfing  the  Abbe,  had  he  continued  his  execra- 
only  37.  His  brother  raifed  a  monument  to  him  in  the  tions  for  a  fufficient  length  of  time. 
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Paris,  $th!y,  None  of  the  cures  faid  to  have  been  perform- 
rkhurfb*  were  hijlanianeous .  /Ill  the  worfhippers  at  the  tomb 
perfifted  for  days,  fever al  of  them  for  weeks y  and  feme 
for  months ,  daily  imploring  the  interceffion  of  the  Abbe 
before  they  received  relief  from  their  complaints. 

6tkly ,  Moll  of  the  devotees  had  been  uiing  medicines 
before  they  applied  to  the  faint,  and  continued  to  ufe 
them  during  the  whole  time  of  their  application  ;  whilll 
it  is  confeffed  that  the  diftempers  of  others  had  abated 
before  they  determined  to  folicit  his  help. 

7 thly,  Some  of  the  cures  attefted  were  incomplete,  and 
only  ot  a  temporary  duration.  Thus,  the  Spaniard  was 
itlieved  only  from  the  moil  inconfderahle  part  of  his 
complaint,  and  that  too  but  for  a  very  fhort  period  ;  for 
foon  after  his  return  home  he  relapfed  into  his  former 
malady,  as  was  fully  attefted  by  certificates  and  letters 
from  Madrid.  All  this  has  been  completely  proved  by 
the  Archbiihop  of  Sens  ;  who  in  his  Pajloral  Injlruc- 
tion,  publiihed  at  the  time  the  miracles  were  making  a 
noife,  has, 

Sthly,  Clearly  deteXed  the  deceit  and  little  artifices 
by  which  thefe  pretended  miracles  were  fo  long  fup- 
ported.  To  that  work  we  refer  our  readers  ;  requell¬ 
ing  them,  after  they  have  read  it,  to  compare  the  evi¬ 
dence  for  the  miracles  of  Paris  with  the  evidence  which 
in  the  artiele  Miracle  (Encycl. )  we  have  flated  for 
the  reality  of  the  Gofpel  miracles,  and  to  judge  for 
themfelves  with  the  impartiality  of  philofophers. 

Paris  wrote  a  few  very  indifferent  books  of  annota¬ 
tions  on  the  Epiftles  to  the  Romans,  to  the  Galatians, 
and  the  Hebrews  ;  but  few  have  ever  read  them,  nor 
would  they  have  refeued  the  author  from  oblivion,  with¬ 
out  the  aid  of  Ins  lying  wonders. 

PARKHURST  (the  Rev.  John),  was  the  fecond 
foil  of  John  Parkhuril,  Efq;  of  Catcfby  in  Northamp- 
tonfhire.  His  mother  was  Ricarda  Dormer,  daughter 
of  Judge  Dormer.  He  was  born  in  June  1728,  was 
educated  at  the  fchool  of  Rugby  in  Warwickfhire,  and 
was  afterwards  of  Clare  hall,  Cambridge  ;  B.  A.  1748, 
M.  A  .  1752;  and  many  years  fellow  of  his  college. 

Being  a  younger  brother,  he  was  intended  for  the 
church  ;  but  not  long  after  his  entering  into  holy  or¬ 
ders  his  elder  brother  died.  This  event  made  him  the 
heir  of  a  very  confiderable  edate  ;  though,  as  his  father 
was  dill  living,  it  was  fome  time  before  he  came  into 
the  full  pofiefiion  of  it ;  and  when  he  did  come  into 
the  pofiefiion  of  it,  the  acquifition  of  fortune  produ¬ 
ced  no  charge  on  his  manners  or  his  purfuits.  He 
continued  to  cultivate  the  fludies  becoming  a  clergy¬ 
man  ;  and  from  his  family  connexions,  as  well  a9 
from  his  learning  and  piety,  he  certainly  had  a  good 
right  to  look  forward  to  preferment  in  his  profefiion  ; 
but  betaking  himfelf  to  retirement,  and  to  a  life 
of  clofe  and  intenfe  ftudy,  he  fought  for  no  prefer* 
ment  ;  and,  according  to  the  author  of  the  biographi¬ 
cal  {ketch  of  him  pnblifhed  in  the  Gentleman’s  Maga¬ 
zine,  he  lived  not  in  an  age  when  merit  was  urged  for¬ 
ward.  Yet,  in  the  capacity  of  a  curate,  but  without 
any  falary,  he  long  did  the  duty,  with  exemplary  dili¬ 
gence  and  zeal,  in  his  own  chapel  at  Catefby,  which, 
after  the  demolition  of  the  church  of  the  nunnery  there, 
ferved  as  a  parifii- church,  of  which  alfo  he  was  the 
patron. 

When,  feveral  years  after,  it  fell  to  his  lot  to  exercife 
tjie  right  of  prefentation,  he  was  fo  unfafhionable  as  to 


confider  church-patronage  as  a  trufi  rather  than  a  pro*  P^klurd* 
pevty  ;  and,  accordingly,  refilling  the  influence  of  inte-  V“~v  ^ 
rell,  favour,  and  affcXion,  prefented  to  the  vicarage  of 
Epfom,  in  Surrey,  the  Rev.  Jonathan  Boucher,  who 
dill  holds  it.  This  gentleman  was  then  known  to  him 
only  by  charaXer  ;  but  having  diflinguifhed  himfelf  in 
America,  during  the  revolution,  for  his  loyalty,  and  by 
teaching  the  unfophiflicated  doXrines  of  the  church  of 
England  to  a  fet  of  rebellious  fchifmatics  at  the  peril  of 
his  life,  Mr  Parkhuril  thought,  and  juftly  thought,  that 
he  could  not  prefent  to  the  vacant  living  a  man  who 
had  given  better  proofs  of  his  havirg  a  due  fenfe  of  the 
duties  of  liis  office. 

In  the  year  1754,  Mr  Parkhuril  married  Sufanna 
My  Her,  daughter,  and,  we  believe,  heirefs  of  Johu 
Myfier,  Efq;  of  Epfom.  It  was  thus  that  lie  became 
patron  of  the  living  which  he  bellowed  on  Mr  Boucher. 

This  lady  died  in  1759,  leaving  him  a  daughter  and 
two  fons ;  both  the  fons  are  now  dead.  In  the  year 
1761,  he  married  again  Millfccnt  Northey,  daughter  of 
Thomas  Northey,  Efq;  by  whom  lie  had  one  daughter, 
now  married  to  the  llev.  Jofeph  Thomas. 

In  the  year  1753,  lie  began  his  career  of  authorfhip* 
by  pubhfhing,  in  8vo,  “  A  friendly  Addrcfs  to  the  Rev. 

Mr  John  Wefley,  in  relation  to  a  principal  DoXrine 
maintained  by  him  and  his  Afiifiants.”  This  work  we 
have  not  fecn  ;  but  though  we  have  no  doubt  of  its  va¬ 
lue,  we  may  fafely  fay  that  it  was  of  very  little  import¬ 
ance,  when  compared  with  his  next  publication,  which 
was  “  An  Hebrew  and  Englifh  Lexicon,  without 
Points ;  to  which  is  added,  a  methodical  Hebrew 
Grammar,  without  Points,  adapted  to  the  ufe  of  Learn¬ 
ers,  1762,”  4to.  To  attempt  a  vindication  of  all  the 
etymological  and  philofophical  difquifitions  which  are 
fcattered  through  this  diXionary,  would  be  very  fruit- 
lefs ;  but  it  is  not  perhaps  too  much  to  fay,  that  we 
have  nothing  of  the  kind  equal  to  it  in  the  Englifh  lan¬ 
guage.  lie  continued,  however,  to  corrtX  and  improve 
it ;  and  in  1778  another  edition  of  it  came  out  much 
enlarged,  and  a  third  in  1792. 

His  philological  fludies  were  not  confined  to  the  He¬ 
brew  language  ;  for  he  publified  a  Greek  and  Englifii 
Lexicon  to  the  New  Tefiament  ;  to  which  is  prefixed, 
a  plain  and  eafy  Greek  Grammar,  1  769,  ^to  ;  a  fecond 
edition,  1794  :  and  at  his  death  there  was  in  the  prefs 
a  new  edition  of  both  thefe  lexicons,  in  a  large  8vo, 
with  his  lad  correXions  ;  for  he  continued  to  revile, 
correX,  add  to,  and  improve,  thefe  works,  till  within  a 
few  weeks  of  his  death.  As,  from  their  nature,  there 
cannot  be  fuppofed  to  be  any  thing  in  diXionaries  that 
is  particularly  attraXive  and  alluring,  this  continued  in- 
creafing  demand  for  thefe  two  feems  to  be  a  fufficient 
proof  of  their  merit. 

He  publidied,*  “  The  Divinity  and  Pre  exigence  of 
our  Lord  and  Saviour  Jefus  Chrift,  demonftrated  from 
Scripture  ;  in  Anfwer  to  the  firft  SeXion  of  Dr  Priefl- 
ley’s  IntroduXion  to  the  Hillory  of  early  Opinions 
concerning  Jefus  Chi  id;  together  with  StriXures  on 
fome  other  Parts  of  the  Work,  and  a  Podfcript  rela¬ 
ting  to  a  late  Publication  of  Mr  Gilbert  Wakefield, 

1787,”  8vo.  This  work  was  very  generally  regarded 
as  completely  performing  all  that  its  title-page  promi- 
fed  ;  and  accordingly  the  whole  edition  was  foon  fold 
off.  The  brief,  evafive,  and  very  unfatisfaXory  notice 
taken  of  this  able  pamphlet  by  Dr  Pridlley,  in  “  A  w 
T  t  2  Letter 
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yarkhurft.  Letter  to  Dr  Horne,”  &c.  .(hewed  only  that  he  was 
unable  to  anfwer  it. 

Mr  Parkhurft  was  a  man  of  very  extraordinary  inde¬ 
pendency  of  mind  and  firmnefs  of  principle.  In  early 
life,  along  with  many  other  men  of  diftinguifhed  learn¬ 
ing,  it  was  alfo  objected  to  him,  that  he  was  an  Hut¬ 
chinfonian;  and  on  this  account  alone,  in  common  with 
them,  it  has  been  Laid  that  he  was  negle&ed  and  (hun- 
ned. 

There  is  not,  in  the  hiftory  of  the  times,  fays  the 
biographer  already  quoted,  a  circumftance  more  diffi¬ 
cult  to  be  accounted  for  than  the  unmerited,  but  increa- 
ling,  difcountenance  (hewn  to  thofe  perfons  to  whom 
Hutchinfonianifm  was  then  obje&ed.  Methodifls,  Pa- 
pift?,  and  feCaries  of  any  and  of  every  name,  all  ftood 
a  better  chance  of  being  noticed  and  edeemed  than 
Hutchinfonians.  Had  it  even  been  proved  that  the 
few  peculiar  tenets  by  which  they  were  diftinguifhed 
from  other  Chriftians  were  erroneous,  the  oppofuion 
they  experienced  might  have  been  deemed  hard  meafure , 
becaufe  even  their  opponents  allowed  their  principles  to 
be  inoffeniive,  and  themfelves  to  be  learned. 

Is  this  a  fair  (late  of  the  cafe  ?  We  think  not.  The 
early  Hutchinfonians  had  imbibed  all  the  peculiar  no¬ 
tions  of  their  mafter,  and  maintained  them  with  a  de¬ 
gree  of  acrimony  which  would  have  difgraced  any 
caufe.  Being  in  general  very  little  acquainted  with  the 
higher  mathematics,  as  Mr  Hutchinfon  himfelf  feems 
ltkewife  to  have  been,  they  cenfured  dogmatically 
works  which,  without  that  knowledge,  they  could  not 
fully  utiderftand  ;  vvliilft  they  maintained,  with  equal 
dogmatifm,  as  matters  of  fadl,  hypnthefes,  which  a  mo¬ 
derate  fhare  of  mathematical  fcience  would  have  (hewn 
them  to  be  impoffible.  Had  they  ftopt  here,  no  harm 
would  have  been  done  ;  they  might  have  enjoyed  their 
favourite  notions  in  peace  :  but  unfortunately  they  sc- 
cufed  of  Atheifm,  Deifm,  or  Socinianifm,  all  who 
thought  not  exadlly  as  they  thought,  both  in  natural  plii- 
lofophy  and  in  theology.  Becaufe  Newton  and  Clarke 
had  demonftrated  that  the  motions  of  the  planets  can¬ 
not  be  the  effe£l  of  the  impulfion  of  any  material  fluid, 
Hutchinfon,  with  fume  of  his  followers,  affirmed,  that 
thefe  two  illuftrious  men  had  entered  into  a  ferious  de- 
iign  to  overturn  the  Chriftian  religion,  and  eftablifh  in 
England  the  worfliip  of  the  Heathen  Jupiter,  or  the 
Stoical  anirna  mund'u  Becaufe  the  Bifhops  Peaifon, 
Bull,  and  others,  who  had  uniformly  been  confidered 
as  the  ableft  defenders  of  the  Catholic  faith,  thought 
not  exa&ly  as  Hutchinfon  thought  of  the  filiation  of 
the  Son  of  God,  they  were  condemned  by  the  pupils 
of  his  fchool  as  Arians,  or  at  leait  Semuarians ;  and  the 
writer  of  this  (ketch  has  heard  a  living  Hutchinfonian 
pronounce  the  fame  cenfure,  and  for  the  fame  reafon, 
on  the  prefent  illuftrious  Bifhop  of  Rochefter,  and  the 
no  lefs  illuftrious  Whitaker. 

That  men,  who  thus  condemned  all  that  before 
them  had  been  deemed  great  and  good  in  phyfical 
fcience  and  Chriftian  theology,  fhould  meet  with  fome 
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difcountenance  while  they  continued  of  fuch  a  fpirit,  f’arkhuift 

needs  not  furely  excite  much  wonder;  but  that  the  dif-  - r 

countenance  is  increafing,  we  believe  not  to  be  true. 

The  Hutchinfonians,  as  foon  as  they  became  lefs  vio¬ 
lent  againft  thofe  who  differed  from  them,  had  their 
(hare  of  preferment,  in  proportion  to  their  number, 
with  others  ;  and  we  doubt  not  they  will  continue  to 
have  it,  while  they  allow  that  a  man  may  be  no  heretic, 
though  he  believe  not  Mr  Hutchinfon  to  have  been  in¬ 
fallible.  The  late  excellent  Bifhop  Horne  was  an  avow- 
cd  Hutchinfonian,.  though  not  an  outrageous  one  like 
Julius  Bate  ;  and  we  have  been  told,  and  have  reafon 
to  believe,  that  the  Bifhop  of  St  Afaph  is  likewife  a 
moderate  favourer  of  the  fame  fyftem.  There  may  be 
others  on  the  epifcopal  bench  ;  but  perhaps  two  out  of 
twenty- fix  is  the  full  proportions  of  Hutchinfonian  di¬ 
vines  of  eminence  in  England.  It  is  true  that  Mr 
Parkhurft  was  a  man  of  great  learning  and  great  worth; 
but  before  wc  attribute  his  want  of  preferment  in  the 
church  co  his  Hutchinfonianifm,  it  is  incumbent  upon 
us  to  fay  why  Mr  Whitaker,  who  is  no  Hutchinfonian, 
is  II ill  nothing  more  than  the  re6tor  of  Ruan-Lanyhcrne* 

Mr  Parkhurft,  however,  was  not,  if  his  biographer 
deferves  credit,,  a  thorough  paced  Hutchinfonian  ;  for 
though  he  continued  to  read  Hutchinfon’s  writings  as- 
long  as  he  read  at  all,  he  was  ever  teady  to  allow,  that 
he  was  oftentimes  a  confufed  and  bad  writer,  and  fome- 
times  unbecomingly  violent.  To  have  been  deterred 
from  reading  the  works  of  an  author,  who,  with  all  his 
faults,  certainly  throws  out  many  ufeful  hints,  for  fear 
of  being  thought  a  Hutchinfonian,  would  have  betray¬ 
ed  a  pufillanimity  of  which  Mr  Parkhurft  was  inca¬ 
pable.  What  he  believed  he  was  not  afraid  to  profefs; 
and  never  profeffed  to  believe  any  thing  which  he  did 
not  very  flneerely  believe.  An  earned  lover  of  truth, 
he  fought  it  where  only  it  is  to  be  found—  in  the  Scrip¬ 
tures  (a)  The  ftudy  of  thefe  was  at  once  the  bufinefa 
and  the  pleafure  of  his  life  ;  from  his  earlieft  to  his  la- 
teft  years,  he  was  an  hard  Undent  ;  and  had  the  daily 
occupations  of  every  24  hoursof  his  life  been  portioned 
out,  as  it  is  faid  thofe  of  king  Alfred  were,  into  three 
equal  parts,  there  is  reafon  to  believe  that  a  deficiency 
would  rarely  have  been  found  in  the  eight  hours  allotted 
to  ftudy.  What  the  fruits  have  been  oi  a  life  fo  conduct¬ 
ed,  few  theologians,  it  is  prefumed,  need  to  be  inform¬ 
ed,  it  being  hardly  within  the  fcope  of  a  fuppofition, 
that  any  man  will  now  fit  down  to  the  ftudy  of  the 
Scriptures  without  availing  himfelf  of  the  abidance  to 
be  obtained  from  his  learned  labours.  Thefe  labours: 
ceafed.  at  Epfom  in  Surrey,  where  this  great  and  good 
man  died,  on  March  the  23ft,  1797.  Beiides  the  work* 
which  we  have  mentioned,  there  is  in  the  Gentleman's 
Magazine,  for  Auguft  1797,  a  curious  letter  of  his  oit 
the  Confuflon  of  Tongues  at  Babel. 

Mr  Parkhurft’s  chara&er  may  be  collected  with  to¬ 
lerable  accuracy  even  from  this  imperfeC  foetch  of  his 
life.  His  notions  of  church  patronage  do  him  honour  ; 
and  as  a  farther  inftance  of  the  high  fenfe  he  entertain- 
_  ed 


(a)  This  is  vague  language,  which  is  the  fource  of  much  ufelefs  controverfy,  and  therefore  ought  to  be  avoided. 
If  by  truth,  in  this  paffage,  be  meant  religious  truth,  we  admit  the  aflertion  in  the  only  feufe  in  which  we  think 
it  can  have  been  made.  If  the  author  means  all  truth,  he  writes  nonfenfe  ;  for  the  Scriptures  treat  not  of  geo¬ 
metry  or  algebra ,  where  truth  is  certainly  to  be  found  ;  and  <zve  think  that  they  have  a  higher  objeft  than  even 
vice  hanks  and  ajlronomy ► 
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mrft,  cd  of  ftri<ft  jnftice,  and  the  fteady  refolution  with  which 
pa  nfon.  pra£lifed  it  on  all  occalions,  an  incident  which  oc- 
curred  between  him  and  one  of  his  tenants,  within 
L  thefe  ten  years,  may  here  be  mentioned.  This  man 

falling  behind  hand  in  the  payment  of  his  rent,  winch 
was  L.  too  per  annumy  it  was  represented  to  his  land- 
loid  that  it  was  owing  to  his  being  over  rented.  1  his 
being  believed  to  be  the  cafe,  a  new  valuation  was 
made  ;  and  it  was  then  agreed  that,  for  the  future,  the 
rent  fhould  not  be  more  than  L.430.  Juilly  inferring, 
moreover,  that  if  the  farm  was  then  too  dear,  it  mult 
neceffarily  have  been  always  too  dear,  unafked,  and  of 
his  own  accord,  he  immediately  (truck  off  L.50  from 
the  commencement  of  the  leafe  ;  and  inftantly  refunded 
all  that  he  had  received  more  than  L.450  per  annum . 

Mr  Parkhurft  was  in  his  perfon  rather  below  the 
middle  flze,  but  remarkably  upright,  and  firm  in  his 
gait.  He  was  all  his  life  of  a  fickly  habit  :  and  his 
leading  So  remarkably  ftudious  and  Sedentary  a  life  (it 
having,  for  many  years,  been  his  conftant  pra&ice  to 
rife  at  five,  and,  in  winter,  to  light  his  own  fire)  to  the 
very  verge  of  David’s  limits  of  the  life  of  man,  is  a 
confolatory  proof  to  men  of  fimilar  habits,  how  much, 
under  many  disadvantages,  may  ftill  be  effe&ed  by  ftri<ft 
temperance  and  a  careful  regimen.  He  alfo  gave  lefs 
of  his  time  to  the  ordinary  interruptions  of  life  than  is 
common.  In  an  hofpitable,  friendly,  and  pleafant 
neighbourhood,  he  vifited  little  ;  alleging,  that  Such  a 
courfe  of  life  neither  Anted  his  temper,  his  health,  nor 
his  ftudies.  Yet  lie  was  of  Sociable  manners  ;  and  his 
converfation  always  inflruftive,  often  delightful  :  for 
his  flores  of  knowledge  were  fo  large,  that  he  too  has 
often  been  called  a  walking  library.  He  belonged  to 
no  clubs;  he  frequented  no  public  places;  and  there  arc 
few  men  who,  towards  the  clofe  of  life,  may  not,  011  a 
ietrofpedt,  reflect  with  fhame  and  forrow,  how  much  of 
their  precious  time  has  thus  been  thrown  away,  or,  per¬ 
haps,  worfe  than  thrown  away. 

Like  many  other  men  of  infirm  and  Sickly  frames, 
Mr  Parkh  ml  was  alfo  irritable,  and  quick,  warm,  and 
earned,  in  his  refentments,  though  never  unforgiving. 
But  whether  it  be  or  be  not  a  matter  of  reproach  to 
poffefs  a  mind  fo  constituted,  it  certainly  is  much  to 
any  man’s  credit  to  count  craft  and  fubdue  it  by  an  at¬ 
tention  to  the  injunctions  of  religion.  This-  Mr  Park¬ 
hurft  effectually  did  :  and  few  men  have  paffed  through 
a  long  life  more  at  peace  with  his  neighbours,  more  re- 
fpeCted  by  men  of  learning,  more  beloved  by  his  friends, 
or  more  honoured  by  his  family. 

PARKINSON  (John).  Of  this  ingenious  Englffh 
&  D/fl.  botanift,  one  of  the  full  and  moft  induftrious  cultiva¬ 
tors  of  that  fcience  among  us,  the  memorials  that  re* 
main  ate  very  Scanty.  He  was  born  in  1567,  was  bred 
an  apothecary,  and  refided  in  London,  fie  rofe  to 
fuch  reputation  in  his  proftffion  as  to  he  appointed  apo¬ 
thecary  to  King  James  I.  ;  and,  on  the  publication  of 
hi3  Theatre  of  Plants,  he  obtained  from  the  unfortu¬ 
nate  fucceffor  of  that  prince  the  title  of  Botanic  us  Regis 
primarius ,  The  time  of  his  death  cannot' he  exactly 

afeertained  ;  but,  as  his  Herbal  was  publifhed  in  1640, 
and  it  appears  that  he  was  living  at  that  time,  he  mull 
have  attained  his  7  id  year. 

Parkinfon’s  Aril  publication  was,  his  1.  Paradifi  in 
Sole  Paradifus  terrcjlris ,  or,  A  Garden  of  all  Soits  of 


Pleafant  Flowers  which  our  Englifh*  Ayre  will  permit  Parkinfon, 
to  be  nnrfed  up  :  with  a  Kitchen  garden  of  ail  manner  PaTons 
of  Herbes,  Roots,  and  Fruits,  for  Meat  or  Saufc,  &C-.  v  r 
Sic.  ColleCled  by  John  Parkinfon  apothecary,  of  Lon¬ 
don,  1629,  folio,  612  pages.  In  this  work  the  plants 
are  arranged  without  any  exaCl  older:  nearly  1000 
plants  are  Separately  deferibed,  of  which  780  are  figu¬ 
red  011  1  29  tables,  which  appear  to  have  been  cut  ex- 
prefsly  for  this  work.  Parkinfon  was,  it  is  conceived, 
the  firft  Englifh  author  who  Separately  deScribed  and 
figured  the  fubjeCh  of  the  flower  garden  ;  and  this  book 
is  therefore  a  valuable  curiofity,  as  exhibiting  a  com¬ 
plete  view  of  the  extent  of  the  Engli  h  gaiden  at  the 
beginning  of  the  lali  century.  It  may,  perhaps,  be 
neccffary  to  inform  the  reader,  that  Paradifus  in  Sole, 
is  meant  to  exprefs  the  author’s  name,  Pari  In  fun. 

2.  In  1640  he  publifhed  his  Pheatrum  Botan'u u:n  ;  or 
Theatre  of  Plants,  or  an  Herbal  of  a  large  extent: 
containing  therein,  a  more  ample  and  ex?.£t  Hitloiy 
and  declaration  of  the  Phy Seal  Herbs  and  Plants  than 
are  in  other  Authors,  &c.  &c.  London,  folio,  1746' 
pages.  This  work  had  been  the  labour  of  the  author’s 
life  ;  and  he  tells  us  that,  owing  to  “  the  difaltrous 
times,”  and  other  impediments,  the  printing  of  it  was 
long  retarded.  Dr  Pulteney  is  of  opinion,  that,  allow¬ 
ing  for  the  defeCls  common  to  the  age,  Parkinfon  will 
appear  “  more  of  an  original  author  than  Gerard  or 
Johnfon,  independent  of  the  advantages  he  might  derive 
from  being  pofterior  to  them.  His  theatie  was  cariied 
on  through  a  long  feries  of  years,  and  lie  profited  by 
the  works  of  fome  late  authors,  which  J-olirfon,  though 
they  were  equally  in  his  power,  had  ncgle&cd  to  ufe„ 
Parkinfon’s  defcriptioiui,  in  many  inftances,  appear  to  be 
new.  He  is  more  particular  in  pointing  out  the  places 
of  growth.  Johnfon  had  deferibed  about  2850  plants,  . 
Parkinfon  has  near  3S00.  Thefe  accumulations  ren¬ 
dered  the  Pheatrum  Botanicum  the  moft  copious  book 
011  the  fubjeft  in  the  Englilh  language;  and  it  may  be 
prefumed,  that  it  gained  equally  the  approbation  of 
n  edical  people,  and  ot  all  thofe  who  were  curious  and 
inquili tive  in  this  kind  of  knowledge.” 

PARSONS  (Janies),  an  excellent  pi  it  lician  and  po¬ 
lite  fcholar,  was  born  at  Barnilaple,  in  Devon  (hire,  in  ^i0£‘ 
March  170^.  His  father,  who  was  the  youngeft  of 
nine  fons  of  Colonel  Parfcms,  and  nearly  related  to  the 
baronet  of  that  name,  being  appointed  ban  ack-mafter 
at  Bolton  in  Ireland,  removed  with  his  family  into  that 
kingdom  foon  after  the  birth  of  his  then  only  fon 
James,  who  received  at  Dublin  tire  early  part  of  his  e- 
ducatiou,  and,  by  the  afliftance  of  proper  mafierf,  laid 
a  confiderable  foundation  of  elaflieal  and  other  uAful 
learning,  which  enabled  him  to  become  tutor  to  Lord 
King-fton.  Turning  his  attention  to  the  ftudy  of  me¬ 
dicine,  lie  went  afterwards  to  Paris,  where  (to  ufe  his 
own  words)  “  he  followed  the  moft  eminent  profeffors 
in  the  feveial  fchools,  as  Aftruc,  Dubois,  Lemery,  and 
others ;  attended  the  anatomical  lectures  of  the  molt 
famous  £Hnnaud  and  Dc  CatJ  ;  and  chemicals  at  the 
King’s  Garden  at  St  Come.  He  followed  the  phylL 
cians  in  both  hofpitals  of  the  Hotel  Dieu  and  La  Cha* 
rite,  and  the  chemical  leftures  and  demonilrations  of 
Lemery  and  Bouldoc  ;  and  in  botany'  Jufiicu.  Having 
Anifhed  thefe  ftudies,  his  profeffors  gave  him  honour¬ 
able  atteftatior.s  of  his  having,  followed  them  with  dili¬ 
gence 
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Tarfoni,  gence  and  indudry,  whicli  intitled  him  to  take  the  de-  courfe  of  years,  in  ficknefs  and  in  l*ealth.”  It  was  his  Parfon 

•“•"v -  grees  of  doftor  and  profeflor  of  the  art  of  medicine,  in  particular  requeit,  that  he  fhould  not  be  burled  till  v- 

any  univerfity  in  the  dominions  of  France.  Intending  fome  change  fhould  appear  in  his  corpfe  ;  a  requelt 
to  return  to  England,  he  judged  it  unneceflary  to  take  which  occafioned  him  to  be  kept  itr.buried  17  days,  and 
degrees  in  Paris,  unlefs  lie  had  refolved  to  refide  there  ;  even  then  fcarce  the  (lighted  alteration  was  perceivable, 
and  as  it  was  more  expenfive,  he  therefore  went  to  the  He  was  buried  at  Hendon,  in  a  vault  which  he  had 
univerfity  of  Rheims,  in  Champaign,  where,  by  virtue  caufed  to  be  bulk  on  the  ground  purchafed  on  the 
of  his  atteftations,  he  was  immediately  admitted  to  death  of  bis  fon  James,  where  his  tomb  had  a  very 
three  examinations,  as  if  he  had  finifhed  his  iludies  in  commendatory  infeription. 

that  academy  ;  and  there  was  honoured  with  his  de-  It  would  carry  us  beyond  our  ufual  limits  to  enter 
grees  June  1  1.  1736,  Jn  the  July  following  he  came  into  an  enumeration  of  the  many  curious  articles  at  va- 

to  London,  and  was  foon  employed  by  Dr  James  Dou-  rious  times  communicated  to  the  public  by  Dr  Pardons, 

glas  to  afiid  him  in  his  anatomical  works,  where  in  fome  which  may  be  feen  in  the  Anecdotes  of  Bowyer.  We 
time  he  began  to  pra&ife.  He  was  elefted  a  member  (hall  therefore  clofe  this'  article  with  an  extra  ft  from 
of  the  Royal  Society  in  1740;  and,  after  due  exaini-  Dr  Maty’s  eulogium  :  “  The  furprifmg  variety  of 
nation,  was  admitted  a  licentiate  of  the  college  of  phy-  branches  which  Dr  Parfons  embraced,  and  the  feveral 
ficians  April  t.  175-1;  paying  college  fees  and  bond  living  as  well  as  dead  languages  he  had  a  knowledge  of, 
itamps  of  different  denominations  to  the  amount  of  qualified  him  abundantly  for  the  place  of  affiftant  fe- 
L.  41  12:8,  fuhjeft  alfo  to  quarterage  of  L.  2  cretary  for  foreign  correfpondences,  which  the  council 
per  annum.  In  1755  he  paid  a  farther  him  of  L.  7,  of  the  Royal  Society  bellowed  upon  him  about  the 
which,  with  the  quarterage  money  already  paid,  made  year  1750.  He  acquitted  himfelf  to  the  utmoft  of  his 
up  the  fum  of  L.  16,  in  lieu  of  all  future  payments.”  power  of  the  funftions  of  this  place,  till  a  few  years 
On  his  arrival  in  London,  by  the  recommendation  of  before  his  death,  when  he  refigned  in  favour  of  his 
his  Paris  friends,  lie  was  introduced  to  the  acquaintance  friend,  who  now  gratefully  pays  this  lad  tribute  to  his 
of  Dr  Mead,  Sir  Hans  Sloane,  and  Dr  James  Douglas,  memory.  Dr  Parfons  joined  to  his  academical  honours 
This  great  anatomifl  made  ufe  of  his  affidance,  not  on-  tliofe  which  the  Royal  College  of  Phyficians  of  Lon- 
ly  in  his  anatomical  preparations,  but  alfo  in  bis  repre-  don  bellowed  upon  him,  by  admitting  him,  after  due 
feiitations  of  morbid  and  other  appearances ;  a  lid  of  fe-  examination,  licentiate,  on  the  firft  day  of  April  1  7  5 1  • 
veral  of  which  was  in  the  hands  of  his  friend  Dr  Maly,  The  didufive  fpirit  of  our  friend  was  only  equalled  by 
who  had  prepared  an  eloge  on  Dr  Parfons,  which  was  his  defire  of  information  To  both  thefe  principles  he 
never  ufed,  nut  which,  by  the  favour  of  Mrs  Parfons,  owed  the  intimacies  which  he  formed  with  fome  of  the 
Mr  Nichols  has  preferved  at  large.  Though  Dr  Par-  greatell  men  of  his  time.  The  names  of  Folkes,  Hales, 
fons  cultivated  the  feveral  branches  of  the  profeffion  of  Mead,  Stukely,  Needham,  Baker,  Collinfon,  and  Gar- 
phyltc,  he  was  principally  employed  in  the  obfletrical  den,  may  be  mentioned  on  this  occafion,  and  many 
line.  In  1738,  by  the  interell  of  his  friend  Dr  Dou-  more  might  be  added.  Weekly  meetings  were  formed, 
glas,  he  was  appointed  phyfician  to  the  public  infir-  where  the  earliefi  intelligence  was  received  and  comma* 
rr.ary  in  St  Giles's.  In  1739  he  married  Mifs  Eliza-  nicated  of  any  difcoveiy  both  here  and  abroad;  and 
beth  Reynolds,  by  whom  he  had  two  fons  and  a  daugh-  new  trials  were  made,  to  bring  to  the  ted  of  experience 
ter,  who  all  died  young.  Dr  Parlons  refided  for  ma-  the  reality  or  ufefulnefs  of  tlicie  difeoveries.  Here  it 
ny  years  in  Red  Lion  Square,  where  he  frequently  en-  was  that  the  microfcopical  animals  found  in  feveral  in- 
joyed  the  company  and  converfation  of  Dr  Stukely,  Bi-  fufions  were  firfl  produced  ;  the  propagation  of  feveral 
(lion  Lyttleton,  Mr  Henry  Baker,  Dr  Knight,  and  infefts  by  feftion  afeertained  ;  the  contlancy  of  Nature 
many  other  of  the  mo  ft  diflinguifhed  members  of  the  amidil  thefe  wonderful  changes  eilablifhed.  His  Re- 
Royal  and  Antiquarian  Societies,  and  that  of  Arts,  mains  of  Japhet,  being  Hifforical  Enquiries  into  the 
Manufactures,  and  Commerce  ;  giving  weekly  an  ele-  Affinity  and  Origin  ot  the  European  Languages,  are 
gant  dinner  to  a  large  but  feleft  party.  He  enjoyed  al-  a  moil  laborious  perfoimance,  tending  to  prove  the  an- 
fo  the  literary  correlpondence  of  D’  Argtnville,  Buffon,  tiquity  of  the  firft  inhabitants  oi  thefe  i/lands  as  being 
Le  Cat,  Beccaria,  Amb.  Bertrand,  Valltravers,  Afca-  originally  defeended  from  Gomer  and  Magog,  above 
t?  i  us,  Turberville  Needham,  Dr  Garden,  and  others  of  1000  years  before  Chrid,  their  primitive  and  It  ill  luh- 
the  mod  diftmguifhed  rank  in  fcience.  As  a  prafti-  filling  language,  and  its  affinity  with  fome  others.  It 
tioner,  he  was  judicious,  careful,  honed,  and  remarkably  cannot  be  denied  but  that  there  is  much  ingenuity,  as 
humane  to  the  poor  ;  as  a  friend,  obliging  and  cominu-  well  as  true  learning,  in  this  work,  which  helps  con- 
nicative  ;  chearful  and  decent  in  converfation,  fevere  viftion,  and  often  lupplies  the  want  of  it.  But  we 
and  drift  in  his  morals,  and  attentive  to  fill  with  pro-  cannot  help  thinking  that  our  friend's  warm  feelings 
pviety  all  the  various  duties  of  life.  In  1769,  finding  now  and  then  miflead  his  judgment,  and  that  fome  at 
his  health  impaired,  he  propoftd  to  retire  from  bud-  lead  of  his  conjeftures,  reding  upon  partial  traditions, 
ncfs  and  from  London  ;  and  with  that  view  difpofed  of  and  poetical  feraps  of  Irifti  filids  and  Welfh  bards,  are 
a  confiderable  number  of  his  bocks  and  foflils,  and  lefs  fatisfaftory  than  his  tables  of  affinity  between  the 
went  to  Eriftol.  But  be  returned  foon  after  to  his  old  feveral  northern  languages,  as  deduced  from  one  com- 
houfe,  and  died  in  it  after  a  week’s  illnefs,  on  the  4th  rr.on  dock.  Literature,  however, .  is  much  obliged  to 
of  April,  1770.  By  bis  lad  will,  dated  ia  Oftober  him  for  having  in  this,  as  well  as  in  many  of  his  other 
1  766,  he  gave  his  whole  property  to  Mrs  Parfons  ;  and  works,  opened  a  new  field  of  obfervations  and  difeove- 
in  cafe  of  her  death  before  him,  to  Mifs  Mary  Rey-  rics.  In  enumerating  our  learned  friend's  di  fie  nations, 
nolds  her  only  filler,  “  in  recompence  for  her  af-  we  find  ourfelves  at  a  lofs  whether  we  fhould  follow 
feftionate  attention  to  him  and  to  his  wife,  for  a  long  the  order  of  fuhjefts  or  of  time  ;  neither  is  it  eafy  to 
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account  for  their  furprifing  variety  and  quick  fuccef- 
fion.  The  truth  is,  that  his  eagernefs  after  knowledge 
was  fuch,  as  to  embrace  almoft  with  equal  facility  all 
its  branches,  and  with  equal  zeal  to  afeertain  the  merit 
of  inventions,  and  aferibe  to  their  refptCtive,  and  fome- 
times  unknown,  authors,  the  glory  of  the  difeovery. 
Many  operations,  which  the  ancients  have  tranfmitted 
to  us,  have  been  thought  fabulous,  merely  from  our  ig¬ 
norance  of  the  art  by  which  they  were  performed.  Thus 
the  burning  of  the  (hips  of  the  Romans  at  a  confider- 
able  diftance,  during  the  fiege  of  Syracufe,  by  Archi¬ 
medes,  would  perhaps  dill  continue  to  be  exploded, 
had  not  the  celebrated  M.  Buffon  in  France  fhevvn  the 
pofUbility  of  it,  by  prefenting  and  deferibing  a  model 
of  a  fpeculum,  or  rather  a&mblage  of  mirrors,  by 
which  he  could  fet  fire  at  the  diftance  of  feveral  hun¬ 
dred  feet.  In  the  contriving,  indeed,  though  not  in 
the  executing  of  fuch  an  apparatus,  he  had  in  lome  mea- 
fure  been  foreftalled  by  a  writer  now  very  little  known 
or  read.  This  Dr  Parfons  proved  in  a  very  fatisfac- 
tory  manner ;  and  he  had  the  pleafure  to  find  the 
French  philofopher  did  not  refufe  to  the  Jefuit  his 
{hare  in  the  invention,  and  was  not  at  all  oftended  by 
the  liberty  he  had  taken.  Another  French  difeovery, 
I  mean  a  new  kind  of  painting  fathered  upon  the  an¬ 
cients,  was  reduced  to  its  real  value,  in  a  paper  which 
(hewed  our  author  was  pofieffed  of  a  good  tafte  for  the 
fine  arts  :  and  I  am  informed  that  his  (kill  in  mufic  was 
by  no  means  inferior,  and  that  his  favourite  amufement 
was  the  flute.  Richly,  it  appears  from  thefe  perform¬ 
ances,  did  our  author  merit  the  honour  of  being  a  mem¬ 
ber  of  the  Antiquarian  Society,  which  long  ago  had 
afibciated  him  to  its  labours.  To  another  fcciety, 
founded  upon  the  great  principles  of  humanity,  patrio- 
tifm,  and  natural  emulation,  he  undoubtedly  was  great¬ 
ly  lift  ful  (  a  ).  He  a  (lifted  at  moft  of  their  general 
meetings  and  committees,  and  was  for  many  years 
chairman  to  that  of  agriculture  ;  always  equally  ready 
to  point  out  and  to  promote  ufeful  improvements,  and 
to  oppofe  the  interefted  views  of  fraud  and  ignorance, 
fo  infeparable  from  very  extenfive  aflociations.  No 
fooner  was  this  fociety(ii)  formed,  than  Dr  Parfons 
became  a  member  of  it.  Intimately  convinced  of  the 
noblenefs  of  its  views,  though  from  Irs  ftation  in  life 
little  concerned  in  its  fuccefs,  he  grudged  neither  attend- 
ance  nor  expence.  Neither  ambitious  of  taking  the 
lead,  nor  fond  of  oppofition,  he  joined  in  any  meafure 
he  thought  right;  and  fubmitted  cheerfully  to  the  fen- 
tinients  of  the  majority,  though  agr.inft  his  ow  n  private 
opinion.  The  juft  ideas  he  had  of  the  digmty  of  our 
piofefiion,  as  well  as  of  the  common  links  which  ought 
to  unite  all  its  members,  notwithftanding  the  differences 
of  country,  religion,  or  places  of  education,  made  him 
bear  impatiently  the  (hackles  laid  upon  a  great  number 
of  refpeCtable  practitioners  :  he  wilhed,  fondly  wiihed, 
to  fee  thefe  broken  ;  not  with  a  view  of  empty  honour 
and  dangerous  power,  but  as  the  only  means  of  ferving 
mankind  more  effectually,  checking  the  progrefs  of  de- 
figning  men  and  illiterate  practitioners,  and  diffufing 
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through  the  whole  body  a  fpirit  of  emulation.  Though 
by  frequent  difappointments  he  forefaw,  as  well  as  we, 
the  little  chance  of  a  fpeedy  rtdrefs,  he  nobly  peril fted 
in  the  attempt  ;  and  had  he  lived  to  the  final  event, 
would  undoubtedly,  like  Cato,  ilill  have  preferred  the 
conquered  caufe  to  that  fupported  by  the  gods.  After 
having  tried  to  retire  from  bufinefs  and  from  London, 
(or  the  fake  of  his  health,  and  having  difpofed  of  moft 
of  his  books  with  that  view,  he  found  it  inconfiftent 
with  his  happinefs  to  forfake  all  the  advantages  which 
a  long  refidence  in  the  capital,  and  the  many  connec¬ 
tions  he  had  formed,  had  rendered  habitual  to  him.  He 
therefore  returned  to  his  old  houfe,  and  died  in  it,  after 
a  fhort  illnefs,  April  4.  1770.  The  ftyle  of  our  friend’s 
compofition  was  fufficiently  clear  in  defeription,  thof 
in  argument  not  fo  clofe  as  could  have  been  wifhed. 
Full  of  his  ideas,  he  did  not  always  fo  difpofe  and  con¬ 
ned  them  together,  as  to  produce  in  the  minds  of  Ids 
readers  that  conviction  which  was  in  his  own.  He  too 
much  defpifed  thofe  additional  graces  which  command 
attention  when  joined  to  learning,  obfervation,  and 
found  reafoning.  Let  us  hope  that  his  example  and 
fpirit  will  animate  all  his  colleagues  ;  and  that  ihofis 
practitioners  who  are  in  the  fame  circumftance3  will  be 
induced  to  join  their  brethren,  fure  to  find  amongst 
them  thofe  great  bleflings  of  life,  freedom,  equality,  in¬ 
formation,  and  friendfhip.  As  long  as  thefe  grest  prin¬ 
ciples  (hall  fubfift  in  this  fociety,  and  I  truft  they  will 
outlaft  the  longefl  liver,  there  is  no  doubt  but  the  mem¬ 
bers  will  meet  with  the  reward  honeft  men  are  ambi¬ 
tious  of,  the  approbation  of  their  confidence,  the  e- 
fteem  of  the  virtuous,  the  remembrance  of  pofterity.” 

PARODICAL  Degrees,  in  an  equation,  a  term 
that  has  been  fometimes  uled  to  denote  the  feveral  re¬ 
gular  terms  in  a  quadratic,  cubic,  biquadratic, 
equation,  when  the  indices  of  the  powers  afeend  or  de- 
feend  orderly  in  ail  arithmetical  progrtfiion.  Thin, 

+  m  x2  -f-  n  x  rr  p  is  a  cubic  equathm  where  no  term 
is  wanting,  but  having  all  its  parodic  degrees;  the  in¬ 
dices  of  the  terms  regularly  defeending  thus,  ?,  2,  1 ,  o. 

PARTY"  Arches,  in  architecture,  are  arches  built 
between  fe  pa  rate  tenures,  where  the  property  is  intei- 
mixed,  and  apartments  over  each  other  do  not  belong 
to  the  fame  eft  ate. 

Party  Walls ,  are  partitions  of  brick  made  between 
buildings  in  fepavate  occupations,  for  preventing  the 
fpread  of  fire.  Tiitfe  are  made  thicker  than  the  exter¬ 
nal  walls  :  and  their  tliickncfs  in  London  is  regulated 
by  aCt  oi  Parliament  of  the  14th  of  George  III. 

PASSIGRAPHY,  the  art  of  writing  on  any  fub* 
jeCt  fo  as  to  be  underftood  by  all  nations  (See  Un'tistr- 
fal  Characters  in  this  Supplement).  In  France,  where 
every  thing  is  admired  that  is  new,  and  every  vagary 
of  the  imagination  of  a  pretended  philofopher  thought 
pra&icable,  a  propofal  has  lately  been  made  to  introduce 
one  univtrfal  language  into  the  world,  conftruCted  by  a 
few  metaphyficians  on  the  laws  of  human  thought.  And 
to  this  language,  in  its  written  form,  is  to  be  given  the 
name  of  pqjjigraphy .  Such  readers  as  think  this  idle' 
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(a)  The  Society  for  the  Encouragement  of  Arts,  Manufactures,  and  Commerce.  He  likewife  was  afibciated 
to  the  Economical  Society  at  Berne,  Dec.  26.  1 7 63 . 

(c)  A  Medical  Society  inftituted  by  Dr  Fothergill,  and  other  refpeCtable  phyficians,  licentiates,  in  vindication 
of  their  privileges ;  where,  it  (hould  feem,  this  eulogy  was  intended  to  be  pronounced, 
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dream  worthy  their  attention  (which  is  far  from  being 
the  cafe  with  us),  will  find  feme  ingenious  thoughts  on 
the  hitlory  of  a  philofophical  language,  in  the  2d  vo¬ 
lume  of  Nicholfords  Journal  of  Natural  Philofophy ,  LV. 

PATH  of  the  vertex,  a  term  frequently  ufed  by 
Mr  Flainfteed,  iu  his  Dodlrine  of  the  Sphere,  denoting 
a  circle,  deferibed  by  any  point  of  the  earth’s  furface 
as  the  earth  turns  round  its  axis.  This  point  is  confi- 
dered  as  vertical  to  the  earth’s  centre  ;  and  is  the  fame 
with  what  is  called  the  vertex  or  zenith  in  the  Ptolo- 
maic  proje&ion. 

PEARL  Fish,  is  commonly  confidered  as  an  afeidia 
(fee  Mytilus,  Encycl.)  ;  but  this  i?  denied  by  a  late 
author,  who  feems  to  have  paid  great  attention  to  the 
pearl- fifhery  at  Ceylon.  It  has  never,  he  fays,  been  ac¬ 
curately  deferibed.  It  does  not  refcmble  the  afciJia  of 
Linnaeus ;  and  as  he  thinks  it  may  form  a  new  genus, 
he  gives  the  following  account  of  it :  f 

“  The  fifh  is  fallened  to  the  upper  and  lower  (hells 
by  two  white  flat  pieces  of  mufcular  fubilance,  which 
have  been  called  ears,  and  extend  about  two  inches  from 
the  thick  part  of  the  body,  growing  gradually  thinner. 
The  extremity  of  each  ear  lies  loofe,  and  is  furrounded  by 
a  double  brown  fringed  line.  Thefe  lie  almoft  the  third 
part  of  an  inch  from  the  outer  part  of  the  (hell,  and  are 
continually  moved  by  the  animal.  Next  to  thefe,  above 
and  below,  are  fituated  two  other  double  fringed  move¬ 
able  fubftances,  like  the  bronchiue  of  a  fifh.  Thefe  ears 
and  fringes  are  joined  to  a  cylindrical  piece  of  fie (h  of 
the  fize  of  a  man’s  thumb,  which  is  harder  and  of  a 
more  mufcular  nature  than  the  reft  of  the  -body.  It 
lies  about  the  centre  of  the  (hells,  and  is  firmly  attach¬ 
ed  to  the  middle  of  each.  This,  in  fa&,  is  that  part 
.of  the  pearl-fifh  which  ferves  to  open  and  (hut  the  (hells. 
Where  this  column  is  faftened,  we  find  on  the  fiefh 
deep  impreffions,  and  on  the  fhell  various  nodes  of  round 
or  oblong  forms,  like  imperfeA  pearls.  J3etween  this 
part  and  the  hinge  (car Jo)  lies  the  principal  body  of 
the  animal,  feparated  from  the  reft,  and  ftiaped  like  a 
bag.  (  The  mouth  is  near  the  hinge  of  the  (hell,  enve¬ 
loped  in  a  veil,  and  has  a  double  flap  or  lip  on  each 
fide  ;  from  thence  we  obferve  the  throat  (afophagus) 
ilefcending  like  a  thread  to  the  ftomach.  Clofe  to  the 
mouth  there  is  a  curved  browafth  tongue,  half  au  inch 
in  length,  with  an  obtufe  point  ;  on- the  concave  fide  of 
this  defeends  a  furrow,  -which  the  animal  opens  and 
ihuts,  and  probably  ufes  to  convey  food  to  its  mouth. 
Near  its  middle  are  two  bluifh  fpots,  which  feem  to  be 
the  eyes.  In  a-  pretty  deep  hole,  near  the  bale  of  the 
tongue,  lies  the  beard  (byffu s),  -fattened  by  two  fleftiy 
roots,  and  coniifting  of  almoft  ico  fibres, .each  an  inch 
Jong,  of  a  dark  green  colour,  with  a  metallic  luftre.;  they 
are  undivided,  parallel,  and  flattened.  In  general,  the 
by  Jus.  is  more  than  three  quarters  of  an  inch  without  the 
cleft  (rima) ;  but  if  the  animal  is  difturbed,  it  contra 6ls 
it  confiderably.  The  top  of  each  of  thefe  threads  ter¬ 
minates  in  a  circular  gland  or  head,  like  the  Jligma  of 
•many  plants.  With  this  by  Jus  they  fallen  themfclves 
to  rocks,  coral?,  and  other  folid  bodies;  by  it  the  young 
pearl,  fifh  cling  to  the  old  ones,  and  with  it  the  animal 
procures  its  food,  by  extending  and  contracting  it  at 
.pleafnre.  Small  (hell  fifh,  on  which  they  partly  live, 
are  often  found  clinging  to  the  former.  Tire  ftomach 
d.t s  clofe  to  the  root  of  the  beard,  and  lias,  on  its  lower 
fide,  a  protracted  obtufe  point.  Above  die  ftomach 


are  two  fmail  red  bodies,  like  lungs  ;  and  from  the  fto¬ 
mach  goes  a  long  channel  or  gut,  which  takes  a  circuit 
round  the  mufcular  column  above-mentioned,  and  ends 
in  the  anus,  which  lies  oppofite  to  the  mouth,  and  is 
covered  with  a  fmail  thin  leaf,  like  a  flap.  Though 
the  natives  pretend  to  diftinguifli  the  fexes  by  the  ap¬ 
pearance  of  the  fhell,  calling  the  fiat  ones  males,  and 
thofe  which  are  thick,  concave,  and  vaulted,  females, 
our  author,  on  a  clofe  infpeCtion,  could  not  perceive 
any  vifible  fexual  difference.” 

The  pearls  are  only  in  the  fofter  part  of  the  animal, 
and  never  in  the  firm  mufcular  column  above-mention¬ 
ed.  They  are  found,  in  general,  near  the  earth,  and 
on  both  lides  of  the  mouth.  From  the  appearance  of 
the  fhell  a  judgment  may  be  formed,  with  greater  or 
lefc  probability,  whether  it  contains  pearls  or  not.  Thofe 
which  have  a  thick  calcareous  cruft  upon  them,  to 
which  ferpula  (fea  tubes)  fubuli  marini  irregulariier  in - 
'torti,  Grift  a- gali  Chamar  la%uras>  Lepas  tintinabulum% 
Madrepore e,  Millipore ,  Ccllipore ,  Gorgontz,  Spongue^  and 
other  Zoophytes,  are  faftened,  have  arrived  at  their  full 
.growth,  and  commonly  contain  the  beft  pearls  ;  but 
•ihofe  that  appear  fmooth,  contain  either  none,  or  fmail 
jones  only. 

In  the  article  (Encycl. )  intitled,  Manner  of  Fi/bing 
for  Pearls  in  the  Eajl  Indies ,  we  have  molt  unaccount¬ 
ably  faid,  that  “  the  beft  divers  will  keep  under  water 
mear  half  an  hour ,  and  the  reft  notlefs  than  a  quarter!” 
This  is  a  very  great  miftake  ;  for  M.  Le  Beck  allures 
us,  that  the  time  during  which  a  diver  is  able  to  re¬ 
main  under  water  fcldom  exceeds  two  minutes  ;  and 
that,  even  after  that  fliort  period,  he  difeharges,  on 
emerging  from  the  fea,  a  quantity  of  water,  and  fome- 
times  a  little  blood,  from  his  mouth  and  nofe.  We  have 
mentioned  the  danger  which  the  divers  run  of  becoming 
a  prey  to  monftrous  fifties.  Thefe  fifties  are  (harks  ;  of 
which  fuch  a  dread  is  juftly  entertained,  that  the  moft 
expert  divers  will  not,  on  any  account,  defeend,  till  the 
conjurer  has  performed  his  ceremonies  of  inchantment. 
Thefe  confift  in  a  number  of  prayers,  learned  by  heart, 
that  nobody,  probably  not  even  the  conjurer  jhimfelf, 
underftands,  which  he,  (landing  on  the  fhore,  continues 
muttering  and  grumbling  from  fun  rife  until  the  boats 
return*  During  this  period,  he  is  obliged  to  abftain 
from  food  and  deep,  otherwife  his  prayers  would  have 
no  avail ;  he  is,  however,  allowed  to  drink  ;  which  pri¬ 
vilege  he  indulges  in  a  high  degree,  and  is  frequently 
fo  giddy,  as  to  be  rendered  very  unfit  for  devotion. 
Some  of  the  conjurers  accompany  the  divers  in  their 
boats ;  which  pleafes  them  very  much,  as  they  have 
their  prote&ois  near  at  hand. 

PEDOMETER  (fee  Encycl. ) ,  is  the  name  given 
by  Mr  Lewin  Thugwell  to  an  inftrument,  which  is  ra¬ 
ther  an  improved  perambulator  than  the  inftrument 
which  we  have  noticed  by  the  name  of  Pedometer.  The 
chief  improvement  made  by  him  on  the  perambulator 
(fee  that  article,  Encycl.)  is  in  the  fize  of  the  wheel, 
of  which  the  circumference  meafures  feet,  or  one 
pole,  adapted  to  Gunter’s  concife  method  of  arithmetic, 
and  divided  into  25  equal  parts,  correlponding  to  the 
links  of  his  chain  for  land  meafuring.  There  is  like- 
wife  a  contrivance  in  Mr  ThugwclPs  pedometer,  for 
compelling  the  attention  of  the  traveller  to  the  inftru¬ 
ment  at  the  end  of  every  mile.  It  is  very  ingenious, 
and  abundantly  Ample  ;  but  we  hardly  think  it  of  fuffi- 
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'cgut,  cient  Importance  to  fill  the  (pace  which  a  complete  de- 
fcrfption  of  it  would  occupy  in  this  Work.  It  is  fully 
defcribed  in  the  Letters  and  Papers  of  the  Bath  and  JVeJl 
of  England  Society ,  for  the  Encouragement  of  Agricul¬ 
ture  }  arid  likewife  in  the  6th  volume  of  the  Repertory 
of  Arts  and  Manufactures . 

PEGUE,  the  ancient  capital  of  the  kingdom  of  the 
fame  name  (fee  Pegu,  Encycl.),  appears  to  have  been  a 
quadrangle,  each  fide  rneafuring  about  a  mile  and  a  half. 
It  was  lurrounded  by  a  ditch  and  wall  ;  which,  before 
the  latter  tumbled  down,  and  the  former  was  filled  up, 
muft  have  furnifhed  no  contemptible  defence.  The 
breadth  of  the  ditch  appears  to  be  about  60  yards  ;  its 
depth,  where  not  choked  up,  about  ten  or  twelve  feet ; 
and  there  is  Hill  in  it  water  enough  to  impede  an  eafiern 
fiege.  The  wall  has  been  at  leaf!  25  feet  high,  and  its 
breadth  at  the  bate  not  lefs  than  40.  It  is  compofed 
of  brick,  badly  cemented  together  with  clay  mortar, 
and  has  had  on  it  fniall  equidifiant  baflions,  about  300 
yards  afuiider. 

Nothing  can  exhibit  a  more  flriking  picture  of  de¬ 
flation  than  the  inlide  of  this  wall.  We  have  elle  where 
given  an  account  of  the  almolt  inceffant  wars  between 
the  kings  of  Pegue  and  Birma  or  Barma.  In  the  year 
1757,  the  Birman  iovtreign  carried  the  city  of  Pegue 
by  alfault,  razed  every  dwelling  to  the  ground,  and  dif- 
perfed,  or  led  into  captivity,  all  the  inhabitants.  The 
pagodas,  which  are  very  numerous,  were  the  only  build¬ 
ings  that  efcaped  the  fury  of  the  conqueror  ;  and  of 
thefe  the  great  pagoda  of  Shoemadoo  has  alone  been 
attended  to,  and  repaired. 

This  extraordinary  edifice  is  built  on  a  double  ter¬ 
race,  one  railed  upon  another.  The  lower  and  greater 
terrace  is  about  ten  feet  above  the  natural  level  of  the 
ground.  It  is  quadrangular.  The  upper  and  leffer  ter-' 
race  is  of  a  like  fhape,  railed  auout  20  feet  above  the 
lower  terrace,  or  30  above  the  level  of  the  country. 
Thefe  terraces  are  afeended  by  flights  of  Hone  Heps, 
broken  and  negle&ed.  On  each  lide  are  dwellings  of 
*■  the  Redmans  or  prieils,  raifed  on  timbers  four  or  five 
feet  from  the  ground.  Their  houfes  confifi  only  of  a 
lingle  hall.  The  wooden  pillars  that  fupport  them  are 
turned  with  neatnef3.  The  roof  is  of  tile,  and  the 
lides  of  fheathing-boards.  There  are  a  number  of  bare 
benches  in  every  houle,  on  which  the  Rahaans  lleep. 
They  appear  to  have  no  furniture. 

Shoemadoo  is  a  pyramid,  compofed  of  brick  and  plaf- 
ter,  with  fine  fhell  mortar,  without  excavation  or  aper¬ 
ture  of  any  fort  ;  o&agonal  at  the  bafe,  and  fpiral  at 
the  top.  Six  feet  from  the  ground  there  is  a  wide 
ledge,  which  furrounds  the  bafe  of  the  building;  on  the 
plane  of  which  are  57  fmall  fpfres,  of  equal  fize,  and 
equidifiant.  One  of  them  meafured  z  7  feet  in  height, 
and  40  in  circumference  at  the  bottom.  On  a  higher 
ledge  there  is  another  row,  confifiing  of  53  fpires,  of 
fimilar  fhape  and  meafurement.  A  great  variety  of 
mouldings  encircles  the  building;  and  ornaments,  fome- 
what  refembling  the  ftur  de  lys ,  furround  what  may  be 
called  the  bafe  of  the  fpire.  Circular  mouldings  like¬ 
wife  gird  this  part  to  a  conliderable  height ;  above 
which  there  are  ornaments  in  flucco,  not  unlike  the 
leaves  of  a  Corinthian  capital  ;  and  the  whole  is  crown¬ 
ed  by  a  tee,  or  umbrella  of  open  iron- work,  from  which 
rifes  an  iron  rod  with  a  gilded  penant. 

The  extreme  height  of  the  building,  from  the  level 
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of  the  country,  is  361  feet  ;  and  above  the  interior  ter- 
race,  3  31  feet.  On  the  fontheaft  angle  of  the  upper 
terrace  there  are  two  handfome  faloons,  or  keouns ,  late¬ 
ly  ere&ed.  The  roof  is  compofed  of  different  Hages, 
lupported  by  pillars.  Captain  Symcs,  from  whofe  me¬ 
moir  in  the  Aliatic  Researches  this  account  is  taken, 
judged  the  length  of  each  ialoon  to  be  about  60  feet, 
and  the  breadth  30.  The  ceiling  of  one  of  them  was 
already  embellifhed  with  gold  leaf,  and  the  pillars  lac¬ 
quered;  the  other,  when  he  faw  it,  was  not  comple¬ 
ted.  They  are  made  entirely  of  wood.  The  carving 
on  the  outfide  is  very  cm  10113.  He  faw  feveral  unfinifh- 
ed  figures,  intended  to  be  fixed  on  different  parts  of  the 
building  ;  fome  of  them  not  ill  fhapen,  and  many  ex¬ 
ceedingly  grotefque.  Splendid  images  of  Gaudma  (the 
Birman  objedt  cf  adoration)  were  preparing,  which  lie 
undeiHood  were  defigned  to  occupy  the  infide  of  thefe 
keouns . 

At  each  angle  of  the  interior  terrace  is  a  pyramidi- 
cal  pagoda,  67  feet  in  height,  refembling,  in  miniature, 
the  great  pagoda..  In  front  of  the  one  in  the  foil  th- weft 
corner  are  four  gigantic  reprefentations  in  mafonry  of 
Palloo,  or  the  man  defroyer,  half  beafi,  half  human,  feat- 
ed  on  their  hams,  each  with  a  large  club  on  the  rierlit 
ihoulder.  b 

Nearly  in  the  centre  of  the  eafi  face  of  the  area  are 
two  human  figures  in  Hucco  beneath  a  gilded  umbrella. 
One  Handing,  reprefents  a  man  with  a  book  before  him, 
and  a  pen  in  his  hand,  He  is  called  Ehagiamee,  the 
recorder  of  mortal  merits  and  mortal  mifdeeds.  The 
other,  a  female  figure  kneeling,  is  Maha  Snmdere ,  the 
protect  refs  of  the  univerfe,  as  long  as  the  univerfe  is 
doomed  to  lafi  ;  but  when  the  time  of  general  diflolu- 
tion  arrives,  by  her  hand  the  world  is  to  be  overwhelm¬ 
ed,  and  deftroyed  cverlafiingly. 

On  the  north  fide  of  the  great  pagoda  aie  three  large 
bells,  of  good  workmanfhip,  fufpended  near  the  ground 
between  pillars.  Several  deeis  horns  are  Hrewed  around. 
Thofe  who  come  to  pay  their  devotions  nrft  take  uo 
one  of  the  horns,  and  Hrike  the  bell  three  times,  giving 
an  alternate  Hroke  to  the  ground.  This  ad  is  to  an¬ 
nounce  to  the  fpirit  of  Gaudma  the  approach  of  a  fup- 
pliant.  There  are  feveral  low  benches  near  the  bottom 
of  the  pagoda,  on  which  the  perfon  who  comes  to  pray 
places  his  offering  ;  which  generally  confiHs  of  boiled 
rice,  a  plate  of  fweetmeats,  or  cocoa-nut  fried  in  oil. 
When  it  is  given,  the  devotee  cares  not  what  becomes 
of  it.  The  crows  and  dogs  commonly  eat  it  ud  in  the 
prefence  of  the  donor,  who  never  attempts  to  prevent 
or  moleH  the  animals. 

There  are  many  fmall  pagodas  on  the  areas  of  both  ter¬ 
races,  which  are  negleded,  and  fuffered  to  fall  into  de-* 
cay.  Numberlefs  images  of  Gaudma  lie  indiferiminate- 
ly  fcattered.  A  pious  Birman  who  purchafes  an  idol, 
firH  procures  the  ceremony  of  confecration  to  be  per¬ 
formed  by  the  Rahaans ,  then  takes  his  purchale  to  what¬ 
ever  facred  building  is  mofl  convenient,  and  there  places 
it  either  in  the  fhelterof  a  keoun ,  or  011  the  open  ground 
before  the  temple  ;  nor  does  he  ever  after  feem  to  have 
any  anxiety  about  its  prefervation,  but  leaves  the  divinity 
to  fhift  for  itfelf. 

From  the  upper  ledge  that  furrounds  the  bafe  of* 
Shoemadoo,  the  profpeCt  of  the  country  is  extenfive 
and  pifturefque  ;  but  it  is  a  profpedt  of  Nature  in  her 
rudeft  Hate.  There  are  few  inhabitants,  and  fcarcely 
U  u  any 
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any  cultivation.  The  hills  of  Martaoan  rife  to  the  eaft- 
ward  ;  and  the  Sifang  river,  winding  along  the  plains, 
gives  here  and  there  an  interrupted  view  of  its  waters. 
To  the  north-north  weft,  above  40  miles,  are  the  Gal- 
ladzet  hills,  whence  the  Pegue  river  takes  its  rife  ;  hills 
remarkable  only  for  the  noifome  effects  of  their  atmof- 
phere.  I11  every  other  direction  the  eye  looks  over  a 
boundlefs  plain,  chequered  by  a  wild  intermixture  of 
wood  and  water. 

The  prefent  king  of  the  Birmans  has  entirely  alter¬ 
ed  the  fyftem  of  his  predeceffors.  He  has  turned  his 
attention  to  the  population  and  improvement,  rather 
than  the  extenfion,  of  his  dominions  ;  and  feems  more 
defirous  to  conciliate  his  new  fubjc&s  by  mildnefs,  than 
to  rule  them  through  terror.  He  has  abrogated  feve- 
ral  fevere  penal  laws  impoftd  upon  the  Taliens  or  Pe- 
guers  :  juftice  is  now  diftributed  impartially  ;  and  the 
only  diftin&ion  at  prefent  between  a  Birman  and  Ta- 
lien  confifts  in  the  exclufion  of  the  latter  from  all  pub¬ 
lic  offices  of  trull  and  power. 

No  a6l  of  the  Birman  government  is  more  likely  to 
reconcile  the  Taliens  to  the  Birman,  yoke  than  the  re- 
ftoration  of  their  ancient  place  of  abode,  and  the-pre- 
iervation  and  embellifhmcnt  of  the  pagoda  of  Shotma- 
doo.  So  fenlible  was  the  king  of  this,  as  well  as  of  the 
advantages  that  mufl  accrue  to  the  (late  from  an  in- 
creafe  of  culture  and  population,  that  fome  years  ago 
he  iffued'  orders  to  rebuild  Pegue,  encouraged  new  fet- 
tlers  by  liberal  grants,  and  invited  the  fcattered  fami¬ 
lies  of  former  inhabitants  to  return  and  repeople  their 
deferted  city. 

Pegue,  in  its  renovated  (late,  feems  to  be  built  on 
the  plan  of  the  former  city.  It  is  a  fquare,  each  fide 
me  a  fir.  ing  about  half  a  mile.  It  is  fenced  round  by  a 
flockade,  from  to  to  12  feet  high.  There  is  one  main 
ftreet  running  call  and  weft,  which  is  interfered  at 
right  angles  by  two  fmaller  ftreets,  not  yet  fmifhtd.  At 
each  extremity  of  the  principal  ftreet  there  is  a  gate  in 
the  itockade,  which  is  Unit  early  in  the  evening.  After, 
that  hour,  entrance  during  the  night  is  confined  to  a 
wicket.  Each  of  thefe  gates  is  defended  by  a  forry 
piece  of  ordnance,  and  a  few  mufqueteers,  who  never 
poft  centinels,  and  are  ufually  afleep.  There  are  alfo 
two  other  gates  on  the  north  and  fouth  Tides  of  the 
ftockade. 

The  houfes  of  the  inhabitants  of  Pegue  are  far  from 
commodious,  agreeably  to  European  notions*  of  accom¬ 
modation  ;  but  they  are  at  leaft  as  much  fo  as  the  houfts 
of  other  Indian  towns.  There  are  no  brick  buildings 
in  Pegue,  except  fuch  as  belong  to  the  king;,  or  are  de¬ 
dicated  to  Gaudma.  The  king  has  prohibited  the  ufe 
of  brick  or  ftone  in  private  buildings,  from  the  appre- 
henfion,  that  if  people  got  leave  to  build  brick  houfes, 
they  might  ered  brick  fortifications,  dangerous  to  the 
fecurity  of  the  ftate.  The  houfes,  therefore,  are  all 
made  of  mats  or  (heathing  boards*  fupported  on  bam¬ 
boos  or  pofts.  Being  compofed  of  fuch  combuflible 
materials,  the  inhabitants  are  under  continual  dread  of 
fire,  again  ft  which  they  take  every  precaution.  The 
roofs  are  lightly  covered  ;  and  at  each  door  (lands  a 
long  bamboo,  with  a  hook  at  the  end,  to  pull  down  the 
thatch  :  alfo  another  pole,  with  a  grating  of  fplit  bam¬ 
boo  at  the  extremity,  about  three  feet  fquare,  to  fup- 
prefa  flame  by  preflure.  A 1  mo  ft  every  houfe  has  earthen 


pots  of  water  on  the  roof.  And  there  rs  a  particular  Peiftcar 
clafs  of  people,  whofe  bufmefs  it  is  to  prevent  and  ex-  !! 
tinguiffi  fires.  t 

PEISHCAR,  in  Bengal,  principal  in  office. 

PEISHCUSH,  a  fine,  tribute,  or  prefent. 

PELL  (Dr  John  ),  an  eminent  Englifli  mathemati¬ 
cian,  defeended  from  ?.n  ancient  family  in  Lincolnfhire, 
was  born  at  Southwick  in  Suffix,  March  1.  t6io> 
where  his  father  was  minifter.  He  received  his  gram¬ 
mar  education  at  the  free  (chool  at  Stenning  in  that 
county.  At  the  age  of  13  he  was  fent  to  Trinity  col¬ 
lege  in  Cambridge,  being  then  as  good  a  fcholar  asnroft 
marlers  of  arts  in  that  nniverfity  ;  but  though  he  was. 
eminently  (killed  in  the  Greek  and  Hebrew  languages 
he  never  offered  himfelf  a  candidate  at  the  election  of 
fcholars  or  fellows  of  his  college.  His  pcifon  wasjrand- 
fome  ;  and  being  of  a  ftrong  conftitution,  ufing  littlfc 
or  no  recreations,  he  profeeuted  his  ftudies  with  ths 
more  application  and  intenfenefs. 

In  1629  he  drew  up  the  “  Defcription  and  Ufe  of  the 
Quadrant,  written  for  the  Ufe  of  a  Friend,”  in  twa 
books  ;  the  original  manuferrpt  of  which  is  ftill  extant 
among  his  papers  in  the  Royal  Society.  And  the  lame 
year  he  held  a  conefpondence  with  Mr  Briggs  on  ths 
fubjedl  of  logarithms. 

In  1 6  ?o,  he  wrote  Modus  fupputandi  lLphsme rides 
jdjlronomicasi  ISjc,  ad  an.  163c  accommodatus  ;  and,  A 
Key  to  unlock  the  meaning  of  Johannes  Trichemius,  in 
his  Difcourfe  on  St  eg?,  nog  rap  by  :  which  Key  he  imparted 
to  Mr  Samuel  Hartlib  and  Mr  Jacob  Hamedae.  The 
fame  year  he  took  the  degree  of  Mailer  of  Arts  at 
Cambridge.  And  the  year  following  he  was  incorpo¬ 
rated  in  the  nniverfity  of  Oxford.  June  the  7 th,  ha 
wrote  A  Letter  to  Mr  Edmond  Wingate  on  Loga¬ 
rithms  :  and,  061.  5.  1631,  Comment ationes  in  Cojhio - 
graphiam  Aifled'ii. 

In  1632  he  married  Ithamaria,  fecond  daughter  of 
Mr  Henry  Reginolles  of  London,  by  who-m  he  had  four 
Tons  and  four  daughters. — March  6.  1634,  he  finifhed 
his  “  Aftronomical  Hiftory  of  Obfervations  of  Heavenly 
Motions  and  Appe?.rancss;”  and  April  the  teth,  his 
Ed} plica  Prognojlica ,  or  Forcknower  of  the  Eclipfes,  &c. 

In  1 634  he  tranflated  “  't  he  Everlafting  Tables  of  Hea¬ 
venly  Motions,”  grounded  upon  the  Obfervations  of 
all  Times,  and  agreeing  with  them  all,  by  Philip  Lanl- 
berg,  of  Ghent  in  Flanden.  And  June  the  12th,  the 
fame  year,  he  committed  to  writing  “  The  Manner  of 
Deducing  his  Aftronomical  Tables  out  of  the  Tablea 
and  Axioms  of  Philip  Lanfberg.” — March  the  9th, 

1625,  he  wrote  u  A  Letter  of  Remarks  on  Gellibrand’a 
Mathematical  Difcourfe  on  the  Variation  of  the  Magne¬ 
tic  Needle.”  And  the  3d  of  June  following*  another  on 
the  fame  fubjedl. 

His  eminence  in  mathematical  knowledge  was  now 
fo  great,  that  he  was  thought  worthy  of  a  Profeffor’s 
chair  in  that  fcience  \  and,  upon  the  vacancy  of  one  at 
Amfterdam  in  1639,  Sir  William  Bofwell,  the  Englift* 
Refident  with  the  States  General,  ufed  his  intereft,  that 
he  might  fucceed  in  that  Profefforfhip.  It  was  not  fill¬ 
ed  up,  however,, till  1642,  wheti  Pell  was  chofen  to  it  ; 
and  he  read  with  great  applaufe  public  lectures  upon 
Diophantus.  — In  1644  he  printed  at  Amfterdam,  in 
two  pages  4to,  “  A  Refutation  of  Longomontanus^ 
Difcourfe,”  De  Vera  Circuit  Menfura . 
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In  1646,  on  the  invitation  of  the  Prince  of  Orange, 
he  removed  to  the  new  college  at  Breda,  as  Profeft'or 
of  Mathematics,  with  a  falary  of  f  000  guilders  a  year. 
His  Idea  Malhefeos^  which  he  had  addreffed  to  Mr 
Hartiib,  who  in  16^9  had  fcnt  it  to  Des  Cartes  and 
Merfenne,  was  printed  1650  at  London,  in  i2mo,  in 
Fnglifh,  with  the  title  of  An  Idea,  of  Mathematics ,  at 
the  end  of  Mr  John  Durie’s  Reformed  Library  keeper. 
It  is  alfo  printed  by  Mr  I  lock,  in  his  Philofophical 
Collections,  N°  5.  p.  127.  ;  and  is  efteemed  our  au¬ 
thor’s  principal  woik. 

In  1652  Pell  returned  to  England  ;  and  in  1654  be 
was  fent  by  the  protestor  Cromwell  agent  to  the  Pro- 
teftant  Cantons  in  Switzerland  ;  where  he  continued 
till  June  23.  1 658,  when  he  fet  out  for  England,  where 
he  arrived  about  the  time  of  Cromwell’s  death.  His 
negociations  abroad  gave  afterwards  a  geneial  fatisfac- 
tion,  as  it  appeared  he  had  done  no  fmall  fervice  to  the 
intereft  of  King  Charles  II  and  of  the  church  of  Eng¬ 
land  ;  fo  that  he*was  encouraged  to  enter  into  holy  or¬ 
ders  :  and  in  the  year  1661  he  was  inftituted  to  the 
reCtory  of  Fobbing  in  Effex,  given  him  by  the  king. 
In  December  that  year,  lie  brought  into  the  upper 
houfe  of  convocation  the  calendar  reformed  by  him, 
shifted  by  Sancroft,  afterwards  archbifhop  of  Canter¬ 
bury.  In  1673  he  was  prefented  by  Sheldon,  biftiop 
of  London,  to  the  re&ory  of  Laingdon  in  Kffex  ;  and, 
upon  the  promotion  of  that  biftiop  to  the  fee  of  Can¬ 
terbury  foon  after,  became  one  of  his  domeftic  chap¬ 
lains.  He  was  then  doftor  of  divinity,  and  expected 
to  he  made  a  dean  ;  but  his  improvement  in  the  philofo¬ 
phical  and  mathematical  fciences  was  fo  much  the  bent 
of  his  genius,  that  he  did  not  much  purfue  his  private 
advantage.  The  truth  is,  he  was  a  helplefs  man,  as  to' 
worldly  affairs  ;  and  his  tenants  and  relations  impofed 
upon  him,  cozened  him  of  the  profits  of  his  parfonage, 
and  kept  him  fo  indigent,  that  he  wanted  neceffaries, 
even  ink  and  paper,  to  his  dying  day.  He  was  for 
fome  time  confined  to  the  King’s  bench  prifon  for  debt ; 
hut,  in  March  1682,  was  invited  by  Dr  W hitler  to 
live  in  the  college  of  phyftcians.  Here  he  continued 
till  June  following  ;  when  he  was  obliged,  by  his  ill 
ftate  of  health,  to  remove  to  the  houfe  of  a  grandchild 
of  his  in  St  Margaret’s  church-yard,  Weftminfter.  But 
he  died  at  the  houfe  of  Mr  Cothorne,  reader  of  the 
church  of  St  Giles’s  in  the  Fields,  December  the  1  2th, 
3685,  in  the  74th  year  of  his  age,  and  was  interred  at 
the  expcnce  of  Dr  Bufby,  mafter  of  Weftminfter  fchool, 
and  Mr  Sharp,  reCtor  of  St  Giles’s,  in  the  reCtoi’s 
vault  under  that  church. — Dr  Pell  publifhed  fome  other 
things  not  yet  mentioned  ;  a  lift  of  which  is  as  follows, 
viz. 

1.  An  Exercitation  concerning  Eafter;  1644, ln  4to* 
2.  A  Table  of  10,000  fquare  numbers,  & c.  ;  1672, 
folio.  3.  An  Inaugural  Oration  at  his  entering  upon 
the  Profefforfhip  at  Breda.  4.  He  made  g>*a t  altera¬ 
tions  and  additions  to  Rhouius’s  Algebra,  printed  at 
London  1668,  4to,  under  the  title  of  An  Introduction 
to  Algebra,  tranflated  out  of  the  High  Dutch  into 
Englifh  by  Thomas  Branker,  much  altered  and  aug¬ 
mented  by  D.  P.  (Dr  Pell).  Alfo  a  Table  of  Odd 
Numbers,  lefs  than  ioo,oco,  (hewing  thofe  that  are  in- 
compofite,  &c.  fupputated  by  the  fame  Thomas  Bran- 
keu  5.  His  ContVoverfy  with  Longomontanus  con¬ 


cerning  the  Quadrature  of  the  Circle;  Amflerdam,  IMh 
1646,  440.  Pel  cticr. 

He  likeivife  wrote  a  Demonftration  of  the  2d  and 
icth  books  of  Euclid  ;  which  piece  was  in  MS.  in  the 
library  of  Lord  Brereton  in  Chefhire  :  as  alfo  Archi¬ 
medes’s  Arenarius,  and  the  greateft  part  of  Diophan- 
t'.is's  fix  books  of  Arithmetic  ;  of  which  author  he  was 
preparing*  Auguft  1644,  a  new  edition,  in  which  he 
intended  to  corredl  the  tranflation,  and  make  new 
illuftrations.  He  deftgned  likewife  to  publifh  an  edi¬ 
tion  of  Apollonius;  but  laid  it  aftde,  in  May  1645,  at 
,  the  deli  re  of  Golins,  who  was  engaged  in  an  edition  of 
that  author  from  an  Arabic  manufeript,  given  him  at 
Aleppo  iS  years  before.  Lttters  of  Dr  Pell  to  Sir 
Charles  Cavendifh,  in  the  Royal  Society. 

Some  of  his  manuferipts  he  left  at  Bre reton  in 
Chefhire,  where  he  refided  fome  years,  being  the  feat  of 
William  Lord  B rereton,  who  had  been  his  pupil  at  Bre¬ 
da.  A  great  many  others  came  into  the  hands  of  Dr 
Bufby  ;  which  Mr  Hook  was  deftred  to  ufe  his  endea- 
vours  to  obtain  for  the  Society.  But  they  continued 
buried  under  duft,  and  mixed  with  the  papers  and  pam¬ 
phlets  of  Dr  Bufby,  in  four  large  boxes,  till  1755; 
when  Dr  Birch,  fecretary  to  the  Royal  Society,  pro¬ 
cured  them  for  that  body,  from  the  truftees  of  Dr 
Bufby.  The  collection  contains,  not  only  Pell’s  mathe¬ 
matical  papers,  letters  to  him,  and  copies  of  thofe  from 
him,  See .  hut  alio  feveral  manuferipts  of  Walter  War¬ 
ner,  the  mathematician  and  philosopher,  who  lived  in 
the  reigns  of  James  I.  and  Charles  I- 

Dr  Pell  invented  the  method  of  ranging  the  feveral 
fteps  of  an  algebraical  calculus,  in  a  proper  order,  in 
fo  many  diftinCt  lines,  with  the  number  affixed  to  each 
ftep,  and  a  (hort  defeription  of  the  operation  or  pro- 
cefs  in  the  line.  He  alfo  invented  the  character  —  for 
divifton,  for  involution,  lu  for  evolution  *.  *  Hutton  V 

PELLETIER  (Bertrand),  was  born  at  Bayor.ne  Matbematu 
in  1761,  and  very  foon  began  to  difplay  an  infatiable^ 
thirft  of  fcience.  It  frequently  happens,  however,  that n'iry* 
young  men,  (incerely  defirous  of  inilruCtion,  have  no 
means  or  place  where  they  can  be  aftifted  in  the  deve- 
lopement  of  their  natural  talents,  no  mafter  who  may 
point  out  the  direCt  road  to  fcience,  and  that  order  and 
method,  without  which  the  efforts  of  the  individual  too 
often  lead  him  from  the  ohjeCt  of  his  purfuit,  inftead  of 
bringing  him  nearer  to  it.  This  was  not  the  calc  with 
young  Pelletier.  He  found  every  advantage  in  his  fa¬ 
ther’s  houfe,  where  he  received  the  firft  elements  of  the 
art  of  which  he  was  afterwards  the  ornament  ;  and  his 
fubfequeot  progrefs  was  made  under  Darcet,  who  ha¬ 
ving  remarked  in  him  that  fagacity  which  may  be  call¬ 
ed  the  inftinCt  of  fcience,  admitted  him  among  the  pu¬ 
pils  attached  to  the  chemical  laboratory  of  the  college 
of  France.  Five  years  of  conftant  application  and  ftu- 
dy  under  fuch  a  mafter,  who  was  himfclf  formed  by 
nature,  perfected  by  experience,  and  affectionately  dif- 
pofed  towards  his  pupil,  afforded  this  young  man  a  ftock 
of  knowledge  very  unufual  at  his  age.  He  foon  gave 
a  convincing  proof  of  this,  by  pubijfhirig,  at  the  age  of 
2  i,  a  fet  of  very  excellent  observations  on  the  arfenical 
acid.  Macqucr,  by  mixing  nitre  with  the  oxyd  of  ar- 
fenic,  had  difeovered  in  the  rclidue  of  this  operation 
a  fait  foluble  in  water,  fufceptible  of  cryftallization  in 
tetrahedral  prifms,  which  he  denominated  the  neutral 
V  u  z  arfenical 
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arfenical  fait.  It  is  the  arfeniat  of  potafh.  He  was  of 
opinion  that  no  acid  could  decompofe  it  ;  but  Pelletier 
fhewed,  that  the  fulphuric  acid  diftilled  from  it  does 
difengage  the  acid  of  arfenic.  He  fhewcd  the  true 
caufe  why  the  neutral  arfenical  fait  is  not  decompofable 
in  clofed  veffels  ;  and  particularly  the  order  of  affinity 
by  which  the  fait  itfelf  is  formed  in  the  diilillation  of 
the  nitrate  of  potafh,  and  the  white  oxyd  of  arfenic. 
He  explains  in  what  refpe&s  this  fait  differs  from  what 
Macqucr  called  the  liver  of  arfenic.  Pelletier  had  been 
anticipated  in  this  work  by  Schcele,  by  Bergman,  by 
the  academicians  of  Dijon,  and  by  Berthollet  ;  but  he 
poffeffed  at  lead  the  merit,  in  the  firft  effay  of  his 
powers,  of  having  clearly  developed  all  the  phenomena 
of  this  operation,  by  retaining  and  even  determining  the 
quantity  of  gas  it  was  capable  of  affording.  After  the 
fame  principles  it  was  that  he  deeompofed  the  arfenico- 
ammonincal  fait,  by  (hewing  how,  in  the  decompofition 
of  this  laft,  the  pure  arfenical  acid  is  obtained  in  the 
form  of  a  delianefcent  glafs.  In  this  work  we  may  ob- 
ferve  the  fagacity  with  which  lie  was  enabled  to  deve- 
lope  all  the  phenomena  of  thefe  compofitions  and  de- 
compofitions,  by  tracing  thofc  delicate  threads  of  feien- 
tilic  relation  which  conneft  the  feries  of  fa&s,  and 
are  imperceptible  to  ordinary  minds. 

Encouraged  by  the  fuccefs  of  thefe  firft  works,  which 
he  prefented  with  the  fenfibility  of  grateful  attachment 
to  his  inflrn&or,  he  communicated  his  obfervations  on 
the  cryftallization  of  fulphur,  cinnabar,  and  the  deli- 
quefeent  falts  ;  the  examination  of  zeolites,  particularly 
the  falfe  zeolite  of  Fribourg  in  Brifgaw,  which  he 
found  to  be  merely  an  ore  of  zinc  ;  obfervations  on  the 
dephlogiflicated  or  oxygenated  muriatic  acid,  relative 
to  the  abforption  of  oxygen;  on  the  formation  of  ethers, 
particularly  the  muriatic  and  the  acetous  ;  and  feveral 
memoirs  on  the  operation  of  phofphorus  made  in  the 
large  way  ;  its  converfion  into  phofphoric  acid,  and  its 
combination  with  fulphur  and  moil  metallic  fnbftances. 

It  was  by  his  operations  on  that  mod  aflonifhing  pro¬ 
duction  of  chemiftry,  phofphoriis,  that  he  burned  him- 
felf  fo  dangeroufly  as  nearly  to  have  loft  his  life.  After 
the  cure  of  his  wound,  which  confined  him  to  his  bed 
for  fix  months,  he  immediately  began  the  analyfjs  of 
the  various  plumbagos  of  France,  England,  Germany, 
Spain,  and  America,  and  found  means  to  give  novelty 
and  intereft  to  his  work,  even  after  the  publication  of 
Scheele  on  the  fame  objeCt.  The  anal)  fis  of  the  car- 
bonat  of  barytes  led  him  to  make  experiments  on  ani¬ 
mals  ;  which  prove  that  this  earth  is  a  true  poifon, 
whether  it  be  adminiftered  in  the  form  of  the  native  car- 
bonat  of  barytes,  or  whether  it  be  taken  from  the  de¬ 
compofition  of  the  fulphat,  even  though  again  combined 
with  another  acid. 

Clicmifts  have  given  the  name  of  Jlrontian  to  a  new¬ 
ly  difeovered  earth,  from  the  name  of  the  place  where 
it  was  firft  found.  Pelletier  analyfed  it,  and  difeovered 
it  in  the  fulphat  of  barytes|  He  likewife  analyfed  the 
verditer  of  England,  of  which  painters  and  paper-hang¬ 
ers  make  fo  much  ufe.  He  difeovered  a  procefs  for 
preparing  it  in  the  large  way,  by  treating  with  lime  the 
precipitate  obtained  from  the  decompofition  of  nitrat  of 
copper  by  lime.  By  his  procefs,  verditer  is  afforded 
equal  in  beauty  to  that  which  comes  from  England. 
He  was  likewife  one  of  the  firft  chemifts  who  fhewed 
the  pofCbility  of  refining  bell  metal;  and  feparating  the 


tin.  His  firft  experiments  were  made  at  Pans ;  after Penduh^ 
which  he  repaired  to  the  foundry  at  Romilly,  to  verify  ^'errant,* 
them  in  the  large  way.  The  following  ye'arhe  was  re- 
ceived  a  member  of  the  Academy  of  Sciences  at  Paris, 
and  fhortly  afterwards  went  to  I. a  Fere,  with  Borda  and 
General  Daboville,  to  affift  in  experiments  upon  a  new 
gunpowder.  Being  obliged,  in  order  to  render  his  ex¬ 
periments  more  dccifive,  to  pafs  great  part  of  the  day 
in  the  open  air  during  a  cold  and  humid  feafon,  his 
health,  which  was  naturally  delicate,  became  confider- 
ably  impaired.  He  began  to  recover  his  health,  when  he 
again  became  the  vidim  of  his  zeal  for  the  fcience  he  fo 
fuccefsfully  cultivated.  He  had  nearly  perifhed  by  re- 
fpiring  the  oxygenated  muriatic  acid  gas.  A  violent 
attack  of  convtilfive  afthma,  which  returned  during  fe- 
vcral  days,  was  the  firft  confequence  of  this  unhappy 
accident.  The  diforder  then  feemed  to  abate  ;  but  it 
was  incurable.  The  affiftance  of  arc  was  infufficient  to 
fave  him;  arcd  he  died  in  Paris,  on  the  2  ift  of  July  1797, 
of  a  pulmonary  confumption,  in  the  flower  of  his  age. 

PENDULUM  (See  EncycL).  Befides  the  effe&s 
of  heat  and  cold  on  the  length  of  the  pendulum  rod, 
and  of  courfe  on  its  ifochronifm,  it  may  certainly  be 
worth  while,  in  the  conftrudion  of  clocks  intended  to 
meafure  time  with  the  utmoft  poflible  exadnefs,  to  take 
into  confideration  the  refiilance  of  the  air,  which,  by  its 
unequal  denfity,  varying  the  weight  of  the  pendulum, 
muft  in  a  fmall  degree  accelerate  or  retard  its  motion. 

The  celebrated  David  Rittenhoufe,  who  paid  particu¬ 
lar  attention  to  this  fubjed,  eftimates  the  extreme  dif¬ 
ference  of  velocity,  arifing  from  this  caufe,  at  half  a  ie- 
cond  a  day  ;  and  he  obferves,  that  a  remedy  dependent 
on  the  barometer  will  net  be  ftridly  accurate,  as  the 
\veight  of  the  entire  column  of  air  does  not  preciftly 
correfpond  with  the  denfity  of  its  bafe,  He  propofes, 
therefore,  as  a  very  Ample  and  eafy  lemedy,  that  the 
pendulum  fhall,  as  ufnal,  confift:3  of  an  inflexible  rod 
carrying  the  ball  beneath,  and  continued  above  the  centre 
of  fufpenfion  to  an  equal  (or  an  unequal)  diftance  up¬ 
wards.  At  this  extremity  is  to  be  fixed  another  ball  of 
the  fame  dime nfi 011s  (or  greater  or  lefs,  according  a3 
the  continuation  is  fhorter  or  longer),  but  made  as 
light  as  poffible.  The  ofcillations  of  this  upper  ball 
will  be  accelerated  by  its  buoyancy  by  the  fame  quanti¬ 
ty  as  thofe  of  the  lower  would  be  retarded  ;  and  thus, 
by  a  pi  ope  r  adjuftinent,  the  two  effefts  might  be  made 
to  balance  and  corre&  each  other. 

Our  author  made  a  compound  pendulum  on  thefe 
principles,  of  about  one  foot  in  its  whole  length.  This, 
pendulum,  on  many  trials,  made  in  the  air  57  vibrations 
in  a  minute.  On  immerfing  the  whole  in  water,  it  made 
^9  vibrations  in  the  fame  time  ;  (hewing  evidently,  that, 
its  returns  were  quicker  in  fo  denfe  a  medium  as  water 
than  in  the  air.  (This  is  contrary  to  what  takes  place 
with  the  common  pendulum).  When  the  lower  bob- 
or  pendulum  only  was  plunged  in  water,  it  made  110* 
more  than  44  vibrations  in  a  minute. 

PENNANT  (Thomas,  Efq.),  fo  well  known  in  the 
republic  of  letters  as  a  writer  of  travels  and  of  natural 
hiftory,  was  an  ancient  Briton  by  birth,  having  drawn 
his- firft:  breath  in  Flintfhire,  in  1726.  His  family  lias 
been  fettled  in  that  county  for  many  centuries  ;  we  learn 
from  himfelf  that  he  received  the  rudiments  of  his  edu¬ 
cation  at  Wrexham,  whence  he  was  removed  to  Ful¬ 
ham,  Soon  after  this  he  was  lent  to  Oxford  $  and  ha¬ 
ving. 
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— '  applied  himfelf  within  the  walls  of  that  univerfity  to  at¬ 
tain  a  knowledge  of  jurifprudence  ;  but  we  do  not  find 
that  he  ever  enter  ed  himfelf  of  any  of  the  inns  of  court, 
or  followed  the  law  as  a  profeffion. 

The  ruling  pafiions  of  mankind  are  excited,  and  the 
future  current  of  their  lives  frequently  dire&ed,  by  tri¬ 
vial  circumftance8.  One  of  the  greateft  painters  of  our 
age  was  attra&ed  with  an  irrefitUble  impulfe  towards 
v  his  art  by  the  perufal  of  a  treatife  on  it ;  and  we  have 
the  authority  of  the  fubjedl  of  this  memoir  for  afTert- 
ing,  that  a  prefent  of  Willughby’s  Ornithology,  at  an 
early  period,  firft  gave  him  a  turn  for  natural  hiflory, 
which  has  never  once  abandoned  him  through  the  courfe 
of  a  very  long  life. 

Mr  Pennant  commenced  his  travels  with  great  pro¬ 
priety  at  home,  where  he  made  himfelf  acquainted  with 
the  manners,  productions,  and  curiofities,  of  his  native 
country,  before  he  fallied  forth  to  infpett  thofe  of  other 
nations.  He  then  repaired  to  the  continent  ;  and  not 
only  acquired  confiderable  additional  knowledge  rela¬ 
tive  to  his  favourite  ftudies,  but  became  acquainted,  and 
eftabliffied  a  correfpondence,  with  fome  of  the  greateft 
men  of  the  age. 

On  Jiis  return  he  married,  and  haft  two  children,  but 
did  not  come  into  the  family  fortune  until  he  was  thirty- 
feven  years  of  age,  at  which  time  he  was  fettled  at 
Downing. 

Having  loft  his  wife,  he  appears  to  have  fet  out  once 
more  for  the  continent,  and  to  have  formed  an  acquaint¬ 
ance  with  Voltaire,  Buffon,  Haller,  Pallas,  &c.  He 
had  by  this  time  acquired  confiderable  reputation  as  a 
fcientific  man,  having  commenced  his  career  as  an  au- 
»F,  vobthor  fo  early  as  1750.  His  Britifh  Zoology  *  efta- 
blifhed  his  reputation  as  a  naturalift ;  and  this  received 
a  frefn  acceffion  of  celebrity  in  confequence  of  his  ac¬ 
quaintance  with  Linnaeus,  and  his  intereourfe  by  letters 
with  all  the  celebrated  naturalifts  in  Europe. 

Early  in  life  he  had  undertaken  a  moft  interefting 
tour  to  Cornwall;  and  he  now  entertained  an  ardent  de¬ 
file  to  furvey  the  works  of  nature  in  the  northern  ex¬ 
tremities  of  the  ifland.  Pie  accordingly  let  out  for 
Scotland,  and  in  1771  favoured  the  public  with  an  en- 
volstertaining  account  of  his  Tour  which  was  fo  well 
received  as  to  pafs  through  feveral  editions.  Not  con¬ 
tent  with  the  main  land  of  Great  Britain,  lie  was  am¬ 
bitious  to  furvey  the  ifiands  in  the  vicinity,  and  accord¬ 
ingly  penetrated  to  the  Hebrides,  and  vifited  Man. 

It  is  not  to  be  fuppofed  that  he  would  leave  his  own 
country  unexplored  ;  on  the  contrary,  he  minutely  tle- 
feribed  all  its  wonders.  He  did  not  fail  011  this  occa- 
fion  to  prefent  the  world  with  the  rcfult  of  his  enqui¬ 
ries,  for  in  1778  he  commenced  the  publication  of  his 
Welch  Tour  §. 

In  four  years  after  this  (1782)  appeared  the  account 
of  the  journey  from  Chefter  to  London  J,  in  which  he 
refutes  the  vulgar  opinion  that  it  is  uninterefting  ;  and 
in  two  years  more  his  Ar&ic  Zoology,  an  admirable 
work,  greatly  prized  both  here  and  in  other  countries. 

In  1790  appeared  a  quarto  volume,  fimply  entitled 
Of  London  ;  in  which  he  obferves  that  this  work  is 
Compofed  from  obfervations,  originally  made  without 
any  view  of  publication.  4<  Let  me  requeft  (fays  he  in 
the  preface)  the  good  inhabitants  of  London  and  Weft- 
Kiinfter  not  to  be  offended  at  my  having  fluffed  their 
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into  a  nutfhell ;  the  account  of  the  city  of  Lon-  Perns1 1. 
don  and  liberties  of  Weftminfter  into  a  quarto  v’o- 
hime.  I  have  condenfed  into  it  all  I  could ;  omitted 
nothing  that  fuggelted  itfelf ;  ror  amplified  any  thing 
to  make  it  a  guinea  book.  In  a  word,  it  is  done  in 
my  own  manner,  from  which  I  am  grown  too  old  to 
depart. 

“  I  feel  within  myfelf  a  certain  monitor  that  warns 
me  (adds  he)  to  hang  up  my  pen  in  time,  before  its 
powers  are  weakened,  and  rendered  vifibly  impaired. 

I  wait  not  for  the  admonition  of  friends.  I  have  the 
Archbifhop  of  Grenada  in  my  eye  ;  and  fear  the  imbe¬ 
cility  of  human  nature  might  produce  in  long-worn 
age  the  fame  treatment  of  my  kind  advifers  as  poor 
Gil  Bias  had  from  bis  moft  reverend  patron.  My  li¬ 
terary  bequefts  to  future  times,  and  more  ferious  con¬ 
cerns,  muft  occupy  the  remnant  of  my  days.  This  doles 
my  public  labours. ** 

Notwithstanding  his  parting*  addrefs,  the  example  of 
the  Archbifiiop  of  Grenada,  and  the  concluding  fen- 
tence  of  “  V aiete  £5*  Plauilite 9"  we  find  Mr  Pennant 
adventuring  once  more  in  the  ocean  of  literature,  at  a 
late  period  of  his  lift,  and  trying  his  fortune  again  with 
all  the  eagernefs  of  a  young  author. 

He  accordingly  publifhed  the  Natural  Hiftory  of  the 
parifhes  of  Holywell  and  Downing  *,  within  the  ptre- *  One  vof» 
cin&s  of  the  latter  of  which  he  had  refuted  about  half4to* 
a  century. 

He  alfo  prefented  the  public,  a  very  fhort  time  be¬ 
fore  hrs  death,  with  a  fpltndid  work,  confiding  of  2 
vols.  4to.  entitled  The  View  of  Hindooftan  ;  in  the 
preface  to  which  lie  candidly  dates  bis  motives  for  this 
new  attempt.  “  I  had  many  folicitations  from  private 
friends  (fays  he),  and  a  few  wifhes  from  perfons  un¬ 
known,  delivered  in  the  public  prints,  to  commit  to  the 
prefs  a  part,  in  the  form  in  which  the  pofthumous  vo¬ 
lumes  might  hereafter  make  their  appearance.  I  might 
have  pleaded  the  imprudence  of  the  attempt  at  my  time 
of  life,  of  beginning  fo  arduous  an  undertaking  in  my 
71ft  year. 

#  1  happily,  till  very  lately,  had  fcarcely  any  admo¬ 

nition  of  the  advanced  feafon.  ]  plunged  into  the  fea< 
of  trouble,  and  with  my  papers  in  one  hand,  made  it  v 
way  through  the  waves  with  the  other,  and  brought 
them  feeure  to  land.  This,  ala3  !  is  finite  boafting.  I 
muft  fubmit  to  the  judgment  of  the  public,  and  learn 
from  thence  how  far  I  am  to  be  cenfured  for  fogrfevous- 
an  offence  againft  the  maxim  of  Ariftotle,  who  fixes  the 
decline  of  human  abilities  to  the  49th  year. 

“  I  ought  to  (hudder,  when  I  confider  the  wear  and 
tear  of  22  years;  and  feel  fhocked  at  the  remark  of  the 
elegant  Delanty,  who  obferves,  «  that  it  is  generally 
agreed  among  wife  men,  that  few  attempts,  at  leaft  in 
a  learned  way,  have  ever  been  wifely  undertaken  and 
happily  executed  after  that  period  V 

“  1  cannot  defend  the  wifdom  :  yet  from  the  good 
fortune  of  my  life  I  will  attempt  the  execution. ” 

Thefe  valuable  volumes  are  drawn  up  by  Mr  Pen¬ 
nant  in-  the  manner  of  his  introduction  to  the  Ar&ic 
Zoology.  The  plates,  23  in  number,  are  admirably 
engraved,  and  one  (the  Napaul  pheafant)  is  beautifully 
colouied. 

In  addition  to  the  lift  of  literary  labours  already  enu¬ 
merated,  is  a  letter  on  an  earthquake  felt  at  Downing,, 

Flint/hire,  in  J753  $  another  inferted  in  the  fame 

pubi^ 
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Venn* nt,  publication*,  in  1756,011  coralloM  bodies  ) 

Beim-oula.  copc£^e(j  \yy  .  hi,  Synopfis  of  Quadrupeds,  publifh- 
*  nil.  cd  in  1771  ;  a  pamphlet  on  the  Militia  ;  a  paper  on  the 
Ttanf.  Turkey;  and  a  volume  of  Mifcellanies. 

Mr  Pennant  attained  academical  honours  of  all  kinds, 
having  had  the  degree,  of  LL.  D.  conferred  on  him  by 
the  univerfity  in  which  he  was  educated,  he  was  a  Fel¬ 
low  of  the  Royal  Society,  and  a  member  of  the  Society 
of  Antiquaries,  a  Fellow  of  the  Royal  Society  of  Upfal 
in  Sweden,  a  member  of  the  American  Philofophical 
Society,  an  honorary  member  of  the  Anglo-Linmean 
Society,  &c. 

The  ample  fortune  left  him  by  his  father  enabled  Mr 
Pennant  to  keep  an  hofpitable  table,  and  alfo  to  prefent 
the  profits  of  feveral  of  his  works  to  public  inflitutions, 
particularly  the  Welfh  chari ty-fehool  in  Gray’s- inn-lane. 
He  encouraged  feveral  engravers  by  his  patronage,  and 
was  not  a  little  ferviceable  to  the  advancement  of  the 
fine  arts. 

In  1776  he  married  a  fecond  time  ;  on  which  occa- 
fion  he  became  united  to  Mifs  Moilyn,  fitter  of  his 
neighbour,  the  late  Sir  Roger  Moftyn,  in  Flintfhire. 
The  latter  part  of  his  life  was  chearful,  and  he  fcarcely 
felt  the  approaches  of  old  age.  He  died  at  his  feat  at 
Downing  in  his  7  2d  year. 

He  has  left  feveral  works  behind  him  in  MS.  under 
the  title  of  Outlines  of  the  Globe;  and  as  a  proof  that 
it  will  be  a  very  voluminous  and  interefting  publication, 
it  is  only  neceffaiy  to  obferve,  that  The  View  of.IIin- 
dooftan  compofed  the  xivth  and  xvth  volumes. 

Mr  Pennant  poffefTed  a  well-compaCted  frame  of 
body,  an  open  and  intelligent  afpeCf,  an  active  and 
chearful  difpofition,  and  a  viva.city  which  rendered  him 
always  entertaining,  as  well  in  convention  as  in  writing. 
Though  not  without  a  fhare  of  irrafcibility,  his  heart 
was  kind  and  benevolent.  lie  was  exemplary  in  the 
relations  of  domeftic  life,  and  fenfibly  felt  for  the  di- 
Rreffes  of  his  poor  neighbours,  wliofe  relief  in  feafons 
of  hardfhip  he  promoted  with  .great,  zeal  and  liberality. 
His  candour  and  freedom  from  ordinary  piejudices,  are 
fufficiently  difplayed  in  his  writings  ;  and  Scotland  was 
forward  to  confeis,  that  he  was  the  full  traveller  from 
this  fide  the  Tweed,  who  had.  vifited  the  country  with 
no  unfriendly  fpirit,  and  had  fairly  prefented  it  under 
its  favourable  as  well  as  its  lefs  pleafing  afpeCts.  As  a 
writer,  his  ftyle  is  lively  and  expreffive,  but  not  perfect¬ 
ly  correct.  His  principles  of  airangement  in  zoology 
are  judicious,  and-  his  deferiptions  charaCteriftic.  If  111 
foine  of  his  later  works  a  little  vanity  appears,  and  a 
propenlity  to  think  that  important  to  the  world  which 
was  fo  to  himfelf,  it  may  readily  be  pardoned  to  one 
who  has  afforded-  fuch  copious  and  valuable  entertain¬ 
ment  to  the  public.  Bis  name  will  live  with  honour 
in  the  liteiary  Littory  of  his  country,  and  his  memory 
will  be  c her illied  with  refpect  and  affection  by  his  fur- 
viving  friend?. 

PENNATULA  (See  EncycL).  A  fpecies  of  this 
animal,  hitherto  nndeferibed,  was  difeovered  by  La 
Mart  in  iere  near  Nootka.  its  body  is  of  a  cartilagin¬ 
ous  fubliance,  and  a  cylindrical  form  ;  its  head,  arm¬ 
ed  with  two  little  horns  of  the  fame  fubliance,  pre- 
fents  a  fpherical  figure  flatted  at  its  anterior  extremi¬ 
ty.  This  part  is  covered  with  fmall  papilla,  fome  of 
which  are  viflblc  at  D,*  and  which  ferve  the  purpofe  of 
^11  months,  bv  means  of  which  this  animal  fucks  the 
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blood  of  fifhes,  making  its  way  as  far  as  pofilble  into  Pepufc 
the  fiefli  :  the  extremity  of  its  body,  which  always  pro- 
jeCts  from  the  fifh,  appears  like  the  feathers  of  a  pen  ; 
thefe  feather-like  fubttances  ferve  as  excretory  veffels  ; 
for  on  making  a  flight  preffure  on  the  animal,  from  the 
greater  patt  of  thefe  cartilaginous  baibs  ifl’ued  fmall 
drops  of  a  very  limpid  liquor  :  at  the  bafe  of  thefe 
barbs,  and  beneath  the  body,  are  placed  two  large  car¬ 
tilaginous  threads,  of  which  our  author  could  not  ima¬ 
gine  the  ufe,  for  they  afe  not  univerfally  met  with  in 
each  individual.  The  circulation  of  its  blood  is  readily 
obferved,  it  forms  a  complete  revolution  about  once  in 
a  minute.  It  is  probable  that  this  animal  is  only  able 
to  make  its  way  into  the  bodies  of  different  fifh  when 
it  is  very  young  ;  and  when  it  has  once  buried  itfelf 
there,  having  abundance  of  ’nourifhment,  its  head  in- 
creafes  confiderably,  and  the  two  horns  with  which  it 
is  furnifhed  neceffarily  form  an  obftacle  to  its  regrefe, 
which  is  a  remarkable  inflance  of  the  forefight  of  Na¬ 
ture,  flnee  it  is  deftined  to  be  nourifhed  at  the  expence 
of  another.  The  pennatula,  of  which  we  have  given  from 
Martiniere  a  figure,  was  found  by  him  at  the  depth  of 
more  than  an  inch  and  an  half  in  the  body  of  a  d'todon. 

PEPUSCH  (John  Chriflopher),  one  of  the  greatefl 
theoretic  muficians  of  modern  times,  as  we  are  told, 
was  born  at  Berlin  about  1667  ;  and  became  fo  early  a 
proficient  on  the  harpfichord,  that  at  the  age  of  14  he 
was  fent  for  to  court,  and  appointed  to  teach  the  prince, 
father  of  the  late  King  of-Prufiia.  About  1700,  he 
came  over  to  England,  and  was  retained  as  a  performer 
at  Druiy  Lane  :  it  is  fuppofcd  that  he  aflifted  in  com- 
pofing  the  operas  which  were  performed  there.  While 
lie  was  thus  employed,  he  forebore  not  to  profecute  his 
private  fludies  ;  .and  thefe  led  him  to  enquire  into  the 
mufic  of  the  ancients,  and  the  perufal  of  the  Greek  au¬ 
thors  upon  that  fubjeCt.  The  abilities  of  Pepufch,  as 
a  practical  compofer,  were  not  likely  to  become  a  fburce 
of  wealth  to  him  :  his  mufic  was  correCt,  but  it  wanted 
variety  of  modulation.  Befides,  Handel  had  got  pof- 
feffion  of  the  public  ear,  in  the  opinion  of  wliofe  fupe- 
rior  merit  he  readily  acquiefced  ;  and  chofe  a  track  for 
himfelf,  in  which  he  was  almott  fure  to  meet  with  no 
obttruCtion.  lie  became  a  teacher  of  mufic,  not  the 
praCtiee  of  any  particular  inflrument,  but  mufic  in  the 
abfolute  fenfe  of  the  w  ord,  that  is  to  fay,  the  principles 
of  harmony  and  the  fcience  of  practical  compofition  ; 
and  this,  not  to  children  or  novices,  but  in  very  many 
inftances  to  profeffors  of  mafic  themfelves. 

In  1713,  he  was  admitted  to  the  degree  of  DoCtor 
in  Mufic  at  Oxford,  and  continued  to  profecute  his 
fiudies  with  great  affiduity.  In  1724,  he  accepted  an 
offer  from  Dr  Berkeley  to  accompany  him  to  the  Ber¬ 
mudas,  and  to  fettle  as  profeffor  of  mufic  in  his  intend¬ 
ed  college  there  ;  but  the  fhip  in  which  they  failed  be¬ 
ing  wrecked,  lie  returned  to  London,  and  married 
FranceCca  Margarita  de  l’Epine.  This  perfon  was  a 
native  of  Tufcany,  and  a  celebrated  finger,  who  per¬ 
formed  in  fome  ot  the  firft  of  the  Italian  operas  that 
rvere  reprefented  in  England.  She  came  hither  with 
one  Greber,  a  German,  and  from  this  connection  be¬ 
came  dittmguifhed  by  the  invidious  appellation  of  Gre - 
htr's  Peg.  Afterwards  fhe  commenced  a  new  connec¬ 
tion  with  Daniel  I^arl  of  Nottingham,  who  had  defend¬ 
ed  the  orthodox  nption  of  the  Trinity  again!!  the  heretic 
Whiiton  ;  and  to  this  connection  Rowe,  in  imitation  of 

Horace’^, 
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Ve  ‘tbj  Horace’s,  li  Ne  fit  ancillae  tibi  amor  pudori,”  thus  al- 

Per  ho  }ucjeg  j 

^  Did  not  bafe  Grtber's  Peg  inflame 

The  lobei  Earl  of  Nottingham, 

Of  fober  lire  defcended  ? 

That,  carelefs  of  his  foul  and  fame, 

To  play-houfes  he  nightly  came, 

And  left  church  undefended. 

She  continued  to  fing  on  the  ftage  till  about  r  7 1 8  ; 
when  having,  at  a  modeft  computation,  acquired  above 
ten  thoufand  guineas,  fhe  retired  from  the  theatre,  and 
afterwards  married  Dr  Pepufch.  She  was  remarkably 
tall,  and  remarkably  fuarthy  ;  and,  in  general,  fo  deft i 
tute  cf  perfonal  charms,  that  Pepufch  feldom  called  her 
by  any  other  name  than  Hecate,  to  which  fhe  is  faid  to 
have  anfwered  very  readily. 

The  change  in  Pepufch’s  circumftances  by  Marga¬ 
rita's  fortune  was  no  interruption  to  his  ftudies:  he 
loved  mu  lie,  and  he  purfued  the  knowledge  of  it  with 
ardour.  At  the  infiance  of  Gay  and  Rich,  he  under- 

I  *  took  to  compofe,  or  rather  to  correct,  the  muftc  for  the 
Beggar’s  Opera.  His  reputation  was  now  at  a  great 
height  He  had  perufed  with  great  attention  thofe 
feveral  ancient  treatifes  on  Harmonics,  publifhed  by 
Meibom  ins,  and  that  of  Ptolemy  by  Dr  Wallis;  and 
the  difficulties  which  occurred  to  him  on  the  perufal, 
were  in  a  great  meafure  removed  by  his  friend  De 
Moivre  the  mathematician,  who  affifted  him  in  making 
calculations  for  demonftrating  thofe  principles  on  which 
the  harmonic  feience  is  founded.  In  confeqtience  of 
thefe  fiudies,  he  was  efietmed,  in  matters  of  theory, 
one  of  the  bell  muficians  of  his  time.  In  1737,  he  was 
chofen  organift  of  the  Charter*  houfe,  and  retired,  with 
his  wife,  to  that  venerable  manlion.  The  wife  died  in 
1740,  before  which  he  loft  a  fon,  his  only  child  ;  fo  that 
he  h?.d  r.o  fource  of  delight  left,  but  the  profecution  of. 
his  ftudies,  and  the  teaching  of  a  few  favourite  pupil?, 
who  attended  him  at  his  apartments.  Here  he  drew  up 
that  account  of  the  ancient  genera  which  was  read  be¬ 
fore  the  Royal  Society,  and  is  publifhed  in  the  Philo- 
fophical  Tra Had  ions  lor  Odlober,  November,  and  De¬ 
cember,  1746  ;  and,  foon  after  the  publication  of  that 
account,  he  was  chofen  a  Fellow  of  the  Royal  Society. 

He  died  the  2Cth  of  July,  1752,  aged  85  ;  and  was 
buried  in  the  chapel  of  the  Charter-houfe,  where  a  tablet 
with  an  infciiption  is  placed  over  him  * 
tw  PERCUSSION,  Force  of  Percussion,  is  the 
name  by  which  mechanicians  dillinguifh  that  faculty  of 
producing  motion,  or  making  other  fenfible  mechanical 
*  imprtfiions  on  bodies,  by  means  of  the  flroke  of  a  body 

I  in  motion.  It  1*3  nearly  the  fame  with  impn-fe  ;  only, 
*t  would  feem  that  the  very  fcrupulous  and  refined  afFect 
to  limit  the  attention  to  the  immediate  caufe  of  the  mo¬ 
tion,  or  other  effedl  produced  ;  to  the  fometliing  that 
is  different,  both  from  the  force  fuppofed  to  be  inherent 
in  the  moving  body  (a  hammer  for  example),  and  the 
fubfequent  motion  and  penetration  of  the  nail  which  is 
driven  by  it.  We  may  venture  to  fay  that  it  is  need- 
lefs  to  attempt  anyinveftigation  of  this  objeft.  It  is 
hid,  with  all  other  caufes  of  all  other  effects  in  the  uni- 
verfe,  in  impenetrable  darknefs.  If  we  refledft  cn  the  con 
ftitution  of  our  own  mind,  fo  far  as  we  can  know  it  by 
experience  and  cbfervation,  and  on  the  manner  in  which 


we  draw  conclufions,  we  muft  fee  that  the  knowledge  Percuffion. 
of  the  efficient  caufe  of  any  efte&  is  unattainable  ;  for  1 
were  the  intervening  fomething  pointed  out  to  us,  and 
clearly  conceived  by  us,  we  fhonld  find  it  juft  as  necef- 
fary  to  find  out  why  and  how  this  iomething  is  con- 
nedled  with  each  of  the  events  which  we  obferve  it  in-- 
variably  to  cornedl. 

But  a  knowledge  of  the  force  of  percuffion,  in  as  far 
as  it  may  or  may  not  be  diftinguifhable  from  other 
forces,  is  not  unattainable.  We  can  learn  as  much, 
and  no  more,  concerning  this,  as  concerning  any  other 
force;  and  we  can  contemplate  that  circuinftance  which, 
in  our  opinion,  is  common  to  it  with  all-other  forces, 
and  may  perhaps  difeover  other  circumftances  in  which  vt 
differs  from  them.  But  in  all  this  difquilition,  it  is  plain 
that  it  is  only  event?,  which  we  conceive  to  be  the  cha- 
ra&eriftic  effedls  of  the  caufe,  that  we  contemplate. 

Percuffion,  confidered  as  an  effid,  chara&erillic  of  a 
particular  faculty  of  moving  bodies,  became  an  objt  ct  of 
anxious  refearch,  almoft  as  foon  as  philofophers  began 
to  think  of  motion  and  moving  forces  at  all.  The  an¬ 
cients  (as  has  been  obferved  in  the  article  Impulsion, 

SuppL )  contented  themfelves  with  very  vague  fpccula- 
tions  on  the  fubjed.  Galileo  was  the  firll  who  con¬ 
fidered  it  as  a  meafurable  thing,  the  objed  of  mathema¬ 
tical  difeuffion;  being  encouraged  by  his  precious  difeo* 
very  of  the  laws  of  accelerated  motion,  and  the  very  re¬ 
fined  meafure  which  thefe  gave  him  *  f  the  power  of 
gravity.  It  was  a  meafure  of  the  heavinef?,  not  of  the 
weight,  of  the  body;  and  this  wa3  meafured  by  its  acce¬ 
leration,  and  not  by  its  prefTure  Encouraged  by  this,  he 
hoped  to  find  fome  filch  meafure  of  the  force  of  percuf¬ 
fion,  which  he  faw  fo  intimately  conneded  with  motion  ; 
whereas  its  connection  with  prefTure  was  far  from  being 
obvious.  He  therefore  tried  to  convert  the  terms  5 
and  as  he  had  found  a  meafure  of  the  prefTure  of  gra¬ 
vity  in  the  acceleration  of  motion,  he  endeavoured  to 
find  in  preiTure  a  rrerfure  of  the  force  of  percuffion 
arifing  from  this  acceleration.  He  endeavoured  to  find  - 
the  number  of  pounds,  whofe  pretTnre  is  equal  to  the 
blow  of  a  given  body,  moving  with  a  given  velocity, 

'The  velocity  was  known  to  him  with  great  prerifion, 
by  means  of  the  height  from  which  the  ball  muft  fall 
in  order  to  acquire  it.  It  feeins  pretty  clear  tint  per¬ 
cuffion  may  be  meafured  in  this  way  ;  for  a  body  fall¬ 
ing  from  a  height  will  pierce  an  uniformly  tenacious 
body  to  a  certain  degree,  aid  no  further;  and  txperi- 
ment  (hews  that  this  degree  of  penetration  is  very  pre- 
cife  and  conflaot.  The  fame  body,  being  merely  laid 
on  the  tenacious  body,  will  penetrate  to  a  fmall  depth 
by  its  weight.  Haying-  more  weight  on  it,  will  make 
it  penetrate  deeper;  and  a  certain  weight  will  make  it 
penetrate  as  deep  as  the  fall  did,  and  no  deeper.  Thus, 
percuffion  feems  very  ealily  meafuiable  by  weight,  or 
by  any  prtfFure  fimilar  to  that  of  weight.  It  appears 
that  Galileo.made  experiments  with  this  view,  and  that 
he  was-  difappointed,  and  obliged  to.  acquiefce  in  the 
opinion  of  Arif! ode,  that  percuffion  and  weight  are  in¬ 
comparable.  He  propofes,  therefore,  another  experi¬ 
ment,  namely,  ro  drop  a  body  into  the  fcale  of  a  ba¬ 
lance  from  greater  and  greater  heights,  till  at  Jaft  the 
blow  on  the  lcale  raifes  a  weight  that  lies  in  the  other 
fcale.  This  offers  itfelf  fo  plaufiblv,  that  we  are  per- 
fu acted  that  Galileo  tried  it ;  but  as  he  makes  no  men¬ 
s'  tioa 
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Percuflion.  tlon  of  the  refults,  we  prefume  that  they  were  unfatis- 
'  fadloiy. 

Neither  of  tliefe  experiments  could  give  us  a  meafure 
of  the  force  of  percuflion,  if  this  force  be  any  tiling 
different  from  the  forces  which  are  excited  or  brought 
into  adtion  by  percnffion,  in  the  manner  defcribed  in  the 
article  Impulsion,  SuppL  When  the  ball  come3  into 
phyfical  contact  with  the  fcale,  it  begins  to  comprefs  it. 
This  compreffion  begins  to  ftretcli  the  firings  by  which 
the  fcale  is  fupported.  Thefe  pull  at  the  arm  of  the 
balance,  and  caufe  it  to  prefs  the  centre-pin  a  little 
harder  on  its  fupport,  and  to  bend  the  balance  a  little, 
and  caufe  it  to  pull  at  the  cords  which  fupport  the 
other  fcale.  That  fcale  is  pulled  upwards,  diminifhing  a 
little  its  preflure  on  the  ground,  and  prefhng  it  harder 
to  the  incumbent  weight.  Thefe  forces  are  excited  in 
ficcejfion  from  the  one  fcale  to  the  other,  and  a  fmall 
moment  of  time  elapfes.  The  readliou  of  the  fcale  di- 
minifhes,  but  does  not  inftantaneoufly  annihilate,  the 
velocity  of  the  falling  ball.  It  therefore  compreffes  the 
fcale  ft  ill  more,  ft  retches  the  threads,  preffes  the  ful¬ 
crum,  and  bends  the  balance  ft  ill  more  (becanfe  the 
weight  in  the  other  fcale  keeps  it  down).  The  velo¬ 
city  of  the  falling  ball  is  rapidly  diminifhed. ;  the  ba¬ 
lance  is  more  bent,  and  pulls  more  ftrongly  upwards  at 
the  threads  of  the  ether  fcale  ;  and  thus  preffes  that 
fcale  more  ftrongly  againfl  the  incumbent  weight,  gra¬ 
dually  communicating  more  and  more  motion  to  it,  re¬ 
moving  it  farther  from  the  ground,  till,  at  lafl,  the  mo¬ 
tion  becomes  fenfible,  or  fo  confiderable  as  to  difengage 
feme  delicate  catch  as  a  fignal.  The  experiment  is  now 
finifhed;  and  the  mechanician  fondly  thinks  that,  at  this 
inftant,  the  preflure  excited  by  the  percuflion,  between 
the  oppolite  fcale  and  the  under  fide  of  the  incumbent 
weight,  is  juft  equal,  or  but  a  very  little  fuperior,  to  the 
pi  effure  of  the  incumbent  weight  :  and,  fince  the  arms 
of  the  balance  are  equal,  and  therefore  the  preffures  on 
the  two  feales  are  equal,  he  imagines  that  that  weight 
exerts  a  preflure  equal  to  the  percuflion  of  the  falling 
ball. 

But  all  this  is  mifconception,  and  alfo  falfe  reafon- 


It  is  not  percuffion  that  we  are  meafuring,  but 


the  preffures,  excited  by  percuflion,  on  the  two  fcale3. 
And  thefe  preffures  are  the  forces  of  dallidty  or  expan- 
iivenefs,  belonging  to,  or  inherent  in,  the  particles  of 
the  balls  and  the  feales  ;  forces  which  are  brought  into 
action  by  the  approach  of  thofe  bodies  to  each  other. 
This  reasoning  is  alfo  erroneous;  and  we  fhould  be  mif- 
taken  if  we  think  that  the  preflure  adiually  exerted  is 
equal  to  that  of  the  weight  in  the  oppofite  fcale.  It  is 
greater  than  the  mere  preflure  of  that  weight.  The  re¬ 
action  of  the  oppofite  fcale  on  its  load  was  precifely 
equal  to  that  weight  before  the  ball  was  dropped  from 
the  hand  ;  and,  had  the  ball  been  equal  to  that  weight, 
and  fimply  laid  into  the  fcale  on  which  it  falls,  it  would 
have  made  no  change  on  the  mutual  preffures  of  the 
fcale  and  the  other  weight ;  it  would  only  have  relieved 
the  ground  from  the  preflure  of  that  weight,  and  would 
have  brought  it  on  the  threads  which  fupport  its  fcale. 
The  preffure  of  this  fcale  upwards  muft  be  increafed, 
before  it  can  ftart  the  weight  fenfibly  from  the  giound. 
How  much  it  muft  be  increafed  depends  on  the  fpringi- 
nefs  of  the  feales,  cords,  and  beam.  By  a  proper  ad- 
j uftmen t  of  thefe  particulars,  the  apparatus  will  give  us 
aim  oft  any  meafure  of  percuflion  that  we  choofe.  For 


this  reafon,  the  improvements  made  on  it  by  GravefandePercnlfi, 
are  of  no  value.  The  fame  reafoning,  nearly,  may  be 
applied  to  the  meafurements  of  the  force  of  percuflion 
by  means  of  the  penetration  of  foft  bodies. 

Galileo  mentions  another  veiy  curious  experiment, 
by  which  he  thought  that  he  had  obtained  a  juft  inea- 
fure  of  percuflion.  A  veflel,  filled  with  water,  was 
fufpended  on  the  arm  of  a  balance,  with  another  vdfel 
hanging  from  it,  a  great  way  below.  All  was  exadlly 
balanced  by  a  weight  in  the  oppofite  fcale.  By  meaits 
of  a  fnitable  contrivance,  a  hole  was  opened  in  the 
bottom  of  the  upper  veflel,  without  dillurbing  the  e- 
quilibrium.  As  foon  as  the  water  iflfued,  and  while  it 
was  falling  through  the  air,  that  end  of  the  balance  rofe; 
but  vrhen  the  water  ftruck  the  lower  veflel,  the  equili¬ 
brium  was  reftored,  and  continued  during  the  whole 
time  of  the  efflux.  Hence  Galileo  concluded,  that  the 
force  of  the  ftroke  was  equal  to  the  weight  of  the  fail¬ 
ing  water.  But  we  apprehend  that  the  obfirvations 
made  on  this  in  the  article  Impulsion,  SuppL  will  con¬ 
vince  the  reader  that  this  conclufion  is  far  from  being 
legitimate.  Befides,  the  ftroke,  in  any  one  inllant,  is 
made  by  thofe  particles  only  which  ftiike  in  that  in- 
ftant,  while  the  whole  vein  of  water  between  the  veflels 
is  neither  adling  by  its  weight  on  the  upper  veflel,  nor 
by  its  ftroke  on  the  lower  ;  and  we  fhould  couclude 
from  the  experiment,  that  the  force  of  percuflion  is  in¬ 
finitely  greater  than  the  weight  of  the  linking  body. 
Indeed  this  is  the  inference  made  by  Galileo.  But  if 
vve  have  recourfe  to  the  experiments  and  reafonings  of 
Daniel  Bernoulli,  in  the  article  Rf.sisrjNCE  of  Fluids, 
EncycL  we  ftiall  find  that  the  leaning  impulfe  on  the 
lower  veflel  is  really  a  moil  complicated  pure  preflure, 
and  of  moll  uncertain  determination.  The  experiment 
is  valuable,  and  gives  room  for  curious  reflections.  We 
have  repeated  it,  in  a  great  variety  of  forms,  and  with 
great  changes  of  impulfe,  and  fometimes  in  fnch  a  manner 
that  no  impulfe  whatever  can  obtain,  while  at  the  fame 
time  a  quantity  of  water  was  falling,  unfupported  by 
either  veflel.  In  all  the  trials  the  equilibrium  remained 
undillnrbed.  We  were  obliged  to  conclude,  therefore, 
that  the  experiment  afforded  no  meafure  of  percuflion. 
Indeed  we  were  of  this  opinion  before  making  the  trial, 
for  the  reafons  juft  now  given. 

We  cannot  fay  that  the  fubfequent  labours  of  philo- 
fophers  have  added  much  to  our  knowledge  of  this  mat¬ 
ter.  Mr  Leibnitz  had  contrived  his  whimlical  doclrine 
of  living  and  dead  forces.  The  adtion  of  gravity,  or  of 
a  fpring,  is  a  vis  viva,  when  it  adlnally  produces  motion 
in  the  body  on  which  it  adls  r  but  when  a  flone  lies  on 
a  table,  and  preffes  on  it,  this  preflure  is  a  vis  mortua. 

Its  exertion  is  made,  and  in  the  fame  inftant  deftroyed, 
by  an  oppofite  vis  mortua .  Each  of  thefe  exertions 
would  have  produced  a  beginning  of  motion  (fomething 
different  from  any  the  fmalletl  local  motion)  ;  and  the 
fum  of  all  would,  after  a  certain  time,  have  amounted 
to  a  fenfible  motion  and  velocity.  There  fee  ms  no  di¬ 
ll  indl  conception  to  accompany,  or  that  can  accompa¬ 
ny,  this  language.  And,  as  a  proof  that  Leibnitz  had 
no  di Hindi  conceptions  of  the  matter,  he  has  recourfe 
to  this  very  experiment  of  Galileo  in  fupport  of  his  ge- 
nefis  of  a  fenfible  motion  from  the  continual  exertions  of 
the  vis  mortua  ;  and  he  concludes  that  the  force  ofper- 
cuffion  is  infinitely,  or  incomparably,  greater  than  pref- 
fure,  becaufe  it  is  the  fum  total  of  an  infinity  of  indivi- 
r  dual 
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per j Tion  dual  exertions  of  vis  mortua .  Nothing  but  the  autho-  the  relation  of  prefTure  to  motion,  as  the  meafurc  of  the  Percu&jn. 
w  rity  which  Leibnitz  has  acquired  on  the  continent,  by  force  of  percuflion,  refembles  that  of  fluxion  and  fluent,  ~ ' 
the  zealous  efforts  of  his  partizans,  could  excufe  our  ta-  but  is  not  the  fame. 

king  up  any  time  in  confidering  this  unintelligible  dif-  Much  has  been  faid  by  the  partizans  of  Mr  Leib- 


courfe.  Surely,  if  there  is  fuch  a  thing  as  a  vis  viva , 
it  exifts  in  the  moving  water,  and  its  impulfions  are  not 
continual  exertions  of  a  vis  mortua .  Nor  is  it  pofGble 
to  conceive  continual  impulfe,  nor  a  beginning  of  mo¬ 
tion  that  is  not  motion,  &c.  &c.  It  is  paradoxical  (and 
Leibnitz  loved  to  raife  the  wonder  of  his  followers  by 
paradoxes)  to  fay  that  percuflion  is  infinitely  greater 
than  preflure,  when  we  fee  that  prefTure  can  do  every 
thing  that  can  be  done  by  percuflion.  Nay,  Euler,  by 
far  the  mod  able  fupporter  of  the  dodrines  of  Leibnitz 
about  the  force  of  bodies  in  motion,  adually  compares 
thefe  two  forces  ;  and,  in  his  Commentary  on  Robins’s 
Artillery,  demonftrates,  in  his  way,  that  when  a  muf- 
ket  ball,  moving  with  the  velocity  of  j  700  feet  per  fe- 
cond,  penetrates  five  inches  into  a  block  of  elm,  the 
force  of  its  percuflion  is  107,760  times  its  weight.  John 
Bernoulli  reftrids  the  infinite  magnitude  of  percuflion 
to  the  cafe  of  perfedly  hard  bodies  ;  and,  for  this  rca- 
fon  alone,  fays,  that  there  can  be  none  fuch  in  the  uni- 
verfe.  But,  as  this  juftly  celebrated  mathematician 
fcouts  with  fcorn  the  notion  of  attradions  and  repul- 
flons,  he  muft  allow,  that  an  ultimate  atom  of  matter 
is  unchangeable  in  its  form  ;  which  we  take  to  be  fyno- 
nymous  with  faying  that  it  is  perfedly  hard.  What 
muft  be  the  refult  of  one  atom  in  motion  hitting  ano¬ 
ther  at  reft  ?  Here  muft  be  an  inftantaneoua  produc¬ 
tion  of  a  finite  velocity,  and  an  infinite  percuflion.  A 
dodrine  which  reduces  its  abetters  to  fuch  fubterfuges, 
and  engages  the  mind  in  fuch  puzzling  contemplations, 
cannot  (to  fay  the  beft  of  it)  be  ftyled  an  explana¬ 
tion  of  the  laws  of  Nature.  The  whole  language  on 
the  fubjed  is  full  of  paradoxes  and  obfenrities.  In  or¬ 
der  to  reconcile  this  infinite  magnitude  of  percuflion 
with  the  obferved  finite  magnitude  of  its  effeds,  they 
fay  that  the  prefTure,  or  inftantaneous  effort,  has  the 
fame  relation  to  the  force  of  percuflion  that  an  element 
has  to  its  integral  ;  and  in  maintaining  this  affertion, 
they  continually  confider  this  integral  under  the  exprefs 
denomination  of  a  fum  total,  robbing  Leibnitz’s  great 
difeovery  of  the  infinitefimal  calculus  of  every  fuperio- 
rity  that  it  poffeffed  over  Wallis’s  Arithmetic  of  Infi¬ 
nites,  and  really  employing  all  the  erroneous  pradices  of 
the  method  of  indivifibles.  We  look  upon  the  ftrange 
things  which  have  been  inculcated,  with  pertinacious 
zeal,  in  this  dodrine  of  percuflion  and  vires  viva,  as  the 
moft  remarkable  example  of  the  errors  into  which  the 
unguarded  ufe  of  Cavalerius’s  Indivifibles,  and  of  the 
Leibnitzian  notion  of  the  infinitefimal  calculus,  have 
led  eminent  mathematicians.  It  is  not  true  that  the 
preflure,  and  the  ultimate  force  of  percuflion,  have  this 
relation  ;  nor  has  the  preflure  and  the  refulting  motion, 
which  is  miflaken  for  the  mcafure  of  this  ultimate  force, 
any  mathematical  relation  whatever.  The  relation  1*3 
purely  phyfical  ;  it  is  the  relation  of  pure  caufe  and  ef- 
fed  ;  and  all  that  we  know  of  it  is  their  conllant 
conjundion.  The  relation  of  fluxion  and  fluent  is  not 
a  mathematical  or  meafurable  relation,  but  a  connec¬ 
tion  in  thought ;  which  is  fuflicient  for  making  the 
one  an  indication  of  the  other,  and  the  meafures  of  the 
proportions  of  the  one  a  mean  for  obtaining  a  meafure 
of  the  proportions  of  the  other.  In  this  point  of  view, 
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nitz  about  the  incomparablenefs  of  prefTure  and  percuf- 
fion,  and  many  experimental  proofs  have  been  adduced 
of  the  incomparable  fuperiority  of  the  latter.  Bulfin- 
ger  fays,  that  the  prefTure  of  many  tons  will  not  caufe 
a  fpike  to  penetrate  a  block  of  hard  oak  half  fo  far  as 
it  may  be  driven  by  a  weak  man  with  one  blow  of  a 
mallet;  and  that  a  moderate  blow  with  a  fmall  hammer 
will  Oliver  to  powder  a  diamond,  which  would  carry  a 
mountain  without  being  hurt  by  its  preflure.  Nay,  tven 
Mr  Camus,  of  the  Academy  of  Paris,  a  ftaunch  Carte- 
flan,  and  an  eminent  mechanician,  fays  that  he  beat  a  lead¬ 
en  bullet  quite  flat  with  a  hammer  of  one  pound  weight, 
without  much  force;  and  that  he  found  that  200  pounds 
weight  would  not  have  flattened  it  more  than  this  blow  : 
and  he  concludes  from  thence,  tint  the  force  of  the 
blow  exceeded  2co  pounds.  Thefe,  to  be  ftire,  are  re¬ 
markable  fads,  and  juftify  a  more  minute  confideration 
of  a  power  of  producing  certain  effeds,  which  i3  fo  fre¬ 
quently  and  fo  ufefully  employed.  But,  at  the  fame 
time,  thefe  are  all  very  vague  expreflions,  and  they 
do  not  authorife  any  precife  conclufions  from  them. 
Mr  Camus  faying  “  without  much  force,”  makes  his 
pound  weight,  and  his  200  pound  weight,  of  no  ufe  for 
determining  the  force  of  the  blow.  He  would  have  gi¬ 
ven  more  precife  and  applicable  data  for  his  deciiion, 
had  he  told  us  from  vvliat  height  the  hammer  fhould 
fall  in  order  to  flatten  the  bullet  to  this  degree.  But 
even  then  we  fhould  not  have  obtained  any  notion  of 
the  force  in  adual  exertion  during  the  flattening  of  the 
bullet  ;  for  the  blow  which  could  flatten  the  bullet  in  a 
longer  or  a  fhoiter  time,  would  unqueliionably  have  been 
lefs  or  greater. 

All  the  paradoxes,  obfeurities,  and  puzzling  difficul¬ 
ties,  in  this  fubjed  difappear,  if  we  leave  out  of  our 
confideration  that  unintelligible  force,  which  is  fuppo- 
fed  to  preferve  a  body  in  motion  or  at  reft  ;  and  if  we 
confider  both  of  thefe  ftates  of  body  as  conditions  which 
will  continue,  unlefs  fome  adequate  caufe  operate  a 
change  ;  and  if  we  farther  grant,  that  fuch  caufes  do 
really  exift  in  the  univerfe,  however  unknown  their  na¬ 
ture  may  be  by  11s  ;  and,  laftly,  if  we  acknowledge, 
that  the  phenomena  of  elafticity,  expanfivenefs,  cohe- 
fion,  gravity,  magnetifm,  eledricity,  are  indications  of 
the  agency  of  fuch  caufes,  and  that  their  adual  exer¬ 
tions,  and  the  motions  and  changes  confequent  on  thefe 
exertions,  are  lo  invariably  conneded  with  particular 
bodies,  that  they  always  accompany  their  appearance 
in  certain  mutual  relations  of  diilance  and  pofition  : — if 
we  proceed  thus,  all  the  phenomena  of  collifion  will  be 
explained  by  thefe  caufes  alone,  without  fuppoilng  the 
exiftence  and  agency  of  a  caufe  diltind  from  them  all, 
and  incomparable  with  them,  called  the  force  or  per¬ 
cussion. 

For  it  has  been  fufticiently  demonftrated  in  the  article 
Impulsion  (Suppl.),  that  that  property  of  tangible  co¬ 
herent  matter,  which  we  call perjttt  elajlicity,  operates  as  a 
prefTure  during  a  certain  Imall  portion  of  time  on  both 
bodies,  diminifhing  more  and  more  the  motion  of  the 
one,  and  augmenting  that  of  the  other,  as  the  cornpref- 
flon  of  one  or  both  increafes,  till  at  laft  they  fe  pa  rate 

fome  very  Ample  or  per- 
fpicuous 


with  fenfible  velocities. 


In 
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Percuflnn.  Tpictious  cafes,  we  know  what  tins  prefture  is  in  every 

\ - in  ft  ant  of  the  aftion.  We  can  tell  how  many  pounds 

weight,  at  reft,  will  exert  the  fame  prefture.  We  can 
tell  the  whole  duration  of  this  prefture,  and  the  fpaee 
along  which  it  is  exerted  ;  and,  in  fuch  a  cafe,  we  can 
fay  with  precifion  what  motion  will  be  generated  by 
this  continued  and  varied  prefture  on  the  body  which 
was  at  reft,  and  what  diminution  will  be  made  in  the 
motion  of  the  other.  All  this  can  be  done  in  the  cafe 
Plate  XU. of  a  ball  A  (fig.  1.),  moving  like  a  pendulum  with  a 
fmall  velocity,  and  {hiking  a  (lender  elaftic  hoop  13, 
alfo  fufpended  like  a  pendulum.  We  can  afeertain 
by  experiment,  before  the  collificn,  what  prefture  is 
i.eceffary  for  comprdling  it  one  inch,  one-half,  one- 
fourth,  Sic.  Knowing  this,  and  the  weight  of  the 
hoop,  and  the  weight  and  velocity  of  the  ball,  we 
cau  tell  every  circnm fiance  of  the  coliifion — how  long 
the  compreftion  continues — what  is  the  greateft  com 
prdfion  — how  far  the  bodies  have  moved  while  they 
were  acting  on  each  other — and  what  will  be  the  final 
motion  of  each:—  in  fhort,  every  thing  that  affords  any 
mark  or  meafure  of  a  force  of  percuftion.  And  wc 
know  that  all  this  i3  produced  by  a  force,  familiarly 
known  to  us  by  the  name  of  elafticity.  Which  of  all 
thefe  circumftances  fliall  be  called  the  percuftion,  or  the 
force  of  percuftion  ?  Is  it  the  ultimate  or  greateft  pref- 
fure  occalioned  by  the  compreftion  ?  This  cannot  be, 
becaufe  this  alone  will  not  be  proportional  to  the  final 
change  of  motion,  which  is  generally  taken  as  a  mea¬ 
fure  of  the  percuftion  when  a  change  of  motion  is  it3 
only  obferved  effect. 

We  know  that  another  perfectly  elaftic  body,  of  the 
fame  weight,  and  ftruck  by  the  fame  blow,  and  acqui¬ 
ring  the  fame  final  velocity  by  the  firoke,  may  not  have 
fuftained  the  tenth  part  of  the  prefture,  in  any  one  in- 
ftant  of  the  coliifion,  if  it  has  only  been  much  more 
compreftible  The  greateft  mutual  preffure  in  the  col¬ 
iifion  of  ?.  billiard  ball  is  perhaps  iood  times  greater 
than  it  is  in  a  fimilar  coliifion  of  a  foot-ball  of  the  fame 
weight. 

We  alfo  know  what  degree  of  compreftion  will  break 
this  hoop,  and  what  preffure  will  produce  this  corn- 
predion.  Therefore,  fhould  the  fradfure  of  the  body 
be  confidered  as  the  mark  and  meafure  of  the  perenf- 
fton,  we  know  what  blow  will  juft  produce  it,  and  be 
exhaufted  by  fo  doing.  In  fhort,  we  know  every  mark 
and  meafure  of  percuftion  which  this  hoop  can  exhibit. 

We  can  increafe  the  ftrength  of  this  hoop  till  it  be¬ 
comes  a  folid  difk  ;  and  we  fee  clearly,  that  in  all  thefe 
forms  the  mode  of  a&ing  is  the  fame.  We  fee  clearly 
that  it  is  the  fame  when,  inftead  of  the  folid  difk,  it  is 
an  elaftic  ball  ;  therefore  every  thing  that  can  indicate 
or  meafure  the  percuftion  of  an  elaftic  ball,  is  explained 
without  the  operation  of  a  peculiar  force  of  percuftion, 
even  when  the  ball  is  fhwered  to  pieces  by  the  blow. 

Nor  is  the  cafe  materially  different  when  the  bodies 
are  foft,  or  imperfe£dy  elaftic.  When  the  ftruck  body 
is  uniformly  tenacious,  it  oppofes  a  uniform  refiftance 
to  penetration,  and  its  motion  will  be  -uniformly  acce¬ 
lerated  by  the  a8ion  of  its  own  tenacity  during  the 
whole  time  of  mutual  action,  except  a  trifling  variation 
occafioned  by  the  mere  motion  of  the  internal  parts, 
independent  of  their  tenacity.  If  we  knew  the  weight 
ntctffary  for  merely  penetrating  this  mafs,  and  the 
weight  and  velocity  of  the  penetrating  body,  we  can 


tell  how  long  it  muft  be  refifted  by  this  force  before  Perwffioi 
its  initial  velocity  will  be  annihilated,  and  therefore 
how  far  it  will  penetrate.  We  have  tried  this  with 
deal,  birch,  willow,  and  other  foft  woods  of  uniform 
texture,  and  with  nails  having  the  body  fome  what 
flendcrer  than  the  end,  that  there  might  not  be  an  irre¬ 
gularity  occafioned  by  a  fri&ion  on  the  fides  of  the 
nail,  continually  incteafmg  a*  the  penetration  advanced. 

We  made  the  hammer  fall  from  a  confiderable  height, 
and  hit  the  nail  with  great  accuracy  in  the  direction  of 
its  length,  by  fixing  it  to  the  end  of  a  long  lath,  move- 
able  round  an  axis.  The  refults  coirefoonded  with  the 
calculation  with  all  the  precifion  that  could  be  detired. 

But  it  does  not  refult  from  all  this  agreement,  that 
the  force,  exertion,  or  efft£l,  of  a  blow  with  a  hammer 
is  equal  to  the  p refill  re  of  any  number  of  pounds  what¬ 
ever.  They  are  things  that  cannot  be  compared  ;  and 
yet  the  force  operating  in  the  penetration  by  a  blow  is 
no  way  different  from  a  preffure.  It  is  a  phy Heal 
blunder  to  compare  the  area  of  the  curve,  whole  ab- 
feifla  is  the  depth  of  penetration,  and  the  ordinates  are 
as  the  rtfiftaiices,  with  any  prefture  whatever.  This 
area  exprefies  the  fquare  of  a  velocity,  and  its  flips, 
bounded  by  parallel  ordinates  indefinitely  near  each 
other,  are  as  the  decrements  of  this  fquare  of  a  velo¬ 
city,  occafioned  by  a  prefture,  a&ing  almoft  uniformly 
along  a  very  fmall  fpaee,  or  during  a  very  fmall  time. 

It  is  an  abfurdity  therefore  to  fum  up  thefe  flips  as  fo 
many  predates,  and  to  confider  the  fum  total  as  capa¬ 
ble  of  exprefling  any  weight  whatever.  Such  a  parallo- 
gilm  is  peculiar  to  Leibnitz’s  way  of  conceiving  his  infi- 
uitefimal  method,  and  it  could  have  no  place  in  the  ge¬ 
nuine  method  of  fluxions.  It  is  this  mifconception 
that  has  made  Mr  Leibnitz  and  his  followers  fnppofe 
that  a  body,  accelerated  by  gravity,  retains  in  it  a  film 
total  of  all  the  prefiures  of  gravity  accumulated  during 
its  fall,  and  now  forming  a  vis  viva.  Stippoling  that 
it  requires  a  preffure  of  twenty  pounds  to  preTs  a  fix 
pound  fliot  (lowly  through  a  mat's  of  uniformly  refut¬ 
ing  clay  $  this  preffure  would  carry  it  from  the  top 
to  the  bottom  of  a  mountain  of  fuch  clay.  Yet  this 
bail,  if  difeharged  horizontally  trom  a  cannon,  would 
penetrate  only  a  few  yards,  even  though  the  clay  fhould 
refill  by  tenacity  only,  independent  oi  the  motion  loft  by 
giving  motion  to  its  internal  parts.  In  this  experiment,  the 
utmoft  preffure  exerted  during  the  motion  of  the  ball  did 
not  much  exceed  the  preffure  of  twenty  pounds.  In  this 
comparifon,  therefore,  percuftion,  fo  far  from  appearing 
infinitely  greater  than  preffure,  would  appear  much 
let"?.  Bnt  there  is  perhaps  no  body  that  refifts  pene¬ 
tration  with  perfect  uniformity,  even  though  uniformly 
tenacious.  When  the  ball  has  penetrated  to  fome 
depth,  the  particles  which  are  before  it  cannot  be  fo 
eafily  difplaced,  even  although  they  had  no  tenacity, 
becaufe  the  particles  adjoining  are  more  hemmed  in  by 
tliofe  beyond  them.  We  have  always  obferved,  that  a  baft 
impelled  by  gunpowder  through  water  rifes  toward  the 
fur  face  (having  entered  horizontally  through  the  fide 
of  the  veftel  at  fome  depth),  and  this  fo  much  the  more 
rapidly  as  it  entered  nearer  to  the  furface.  The  reaioa 
is  plain.  The  particles  which  muft  be  difplaced  before 
the  ball,  efcape  more  eafily  upwards  than  in  any  other 
dire&ion.  It  is  for  this  reafon  chiefly  that  a  greater 
weight  laid  on  the  head  of  a  nail  will  caufe  it  fink 
deeper  into  the  wood  $  and  thus  a  great  weight  appears 

to 
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nion.to  be  commenfurable  with  a  great  force  of  percuflion. 

- Alfo,  while  a  bullet  is  flattening  more  and  more  under 

a  hammer  during  the  progrefs  of  a  blow,  it  is  fpreatl- 
ing  under  the  hammer  ;  more  particles  are  refilling  at 
once,  and  they  find  more  difficulty  in  effe&ing  their 
efcaoe,  being  harder  fqueezed  between  the  hammer  and 
the  anvil.  The  fame  increafed  refinance  mufl  obtain 
whi’e  it  is  flattening  more  and  more  under  the  quiet 
preflure  of  a  weight ;  and  thus,  too,  a  greater  weight 
appears  to  be  commenfurable  with  a  greater  blow. 

After  all,  however,  a  blow  given  by  a  falling  body 
muft  excite  a  preflure  greater  than  its  mere  weight  can 
do,  and  this  in  any  degree.  Thus,  fuppofe  AB  (fig. 
2.)  to  reprefent  a  fpiral  fpring  in  its  natural  uncon¬ 
firmed  dimenfions,  (landing  upright  on  a  table.  Let 
a  b  be  the  abfeifla  of  a  line  a  d  h  /*,  whofe  ordinates 
c  d ,  g  h,  i  k,  Sc c.  are  as  the  claflic  reaction  oF  the  fpring 
when  it  is  comprefled  into  the  lengths  c  bt  g  b%  i  b ,  See. 
Suppofe  that,  when  it  is  comprefled  into  the  form  CD, 
it  will  juft  fupport  the  weight  of  a  ball  lying  on  C. 
Then  c  d  will  be  a  readion  equal  to  the  weight  of  the 
ball,  r.r.d  the  redangle  a  c  df  will  exprefs  the  fquare  of 
the  velocity  which  this  ball  would  acquire  by  falling 
freely  through  a  c.  If  therefore  the  ball  be  gently  laid 
on  the  top  of  the  fpring  at  A,  and  then  let  go,  it  will 
defeend,  comprefling  the  fpring.  It  will  not  ftop  when 
the  fpring  has  acquired  the  form  CD,  which  enabled  it 
to  carry  the  weight  of  the  ball  gently  laid  on  it.  For 
in  this  fituation  it  has  acquired  a  velocity,  of  which  the 
fquare  is  reprefented  by  the  figure  a  df  (See  Dyna¬ 
mics,  Suppl.  n  95.).  It  will  comprtfs  the  fpring  into 
the  length  g  b ,  fuch  that  the  area  c  g  h  d  is  equal  to  the 
area  a  df  If  the  ball,  inftead  of  being  gently  laid  on  A, 
be  dropped  from  M,  it  wall  comprefs  the  fpring  into 
fuch  a  length  i  b ,  that  the  area  a  i  h  is  equal  to  the  red- 
angle  medn;  and,  if  the  fpring  cannot  bear  fo  great 
comprelfton,  it  will  be  broken  by  this  very  moderate  fall. 

Thus  we  fee  that  a  blow  may  do  things  which  a 
confiderable  preflure  cannot  accomplifh.  The  accounts 
which  are  given  of  tliefe  remarkable  efFeds  of  percuf- 
fion,  with  the  view  of  imprefling  notions  of  its  great 
efficacy,  are  generally  in  very  indefinite  terms,  and 
often  without  mentioning  circumilances  which  are  ac- 
eeffory  to  the  efFed.  It  would  be  very  unfair  to  con- 
elude  an  almoft  infinite  power  of  percuflion,  from  ob- 
ferving,  that  a  particle  of  fand,  dropped  into  a  thick 
glafs  bottle  which  has  not  been  annealed,  will  fhiver  it  to 
pieces.  When  Mr  Bulfinger  fays  that  a  moderate  blow 
will  break  a  diamond  which  could  carry  a  mountain, 
he  not  only  fays  a  thing  of  which  he  cannot  demori- 
ftrate  the  truth,  and  which,  in  all  probability,  is  not 
true  ;  but  he  omits  noticing  a  circumftance  which  he 
was  mechanician  enough  to  know  would  have  a  conli- 
derable  fhare  in  the  efFed.  We  mean  the  rapidity  with 
which  the  excited  preflure  increafes  to  its  maximum  in 
the  cafe  of  a  blow.  In  the  experiment  in  queftion,  this 
happens  in  lefs  than  the  millionth  part  of  a  fecond,  if  the 
velocity  of  the  hammer  h<is  been  fuch  as  a  man  would 
generate  in  it  by  a  very  moderate  exertion.  For  the 
blow -which  will  drive  a  good  lath  nail  to  the  head  in  a 
piece  of  foft  deal  with  an  ordinary  carpenter’s  hammer, 
muR  be  accounted  moderate.  Tins  we  have  learned  by 
experiment  to  be  above  2  feet  per  fecond.  The  con¬ 
necting  forces  exerted  between  the  particles  of  the  dia¬ 
mond  may  not  have  time  fuflicieiit  for  their  excitation 
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in  the  remote  parts,  fo  as  to  (hare  the  derangement  Perctfliorr 
among  them  all,  in  fuch  a  manner  that  it  may  be  fo  p 
moderate  in  each  as  not  to  amount  to  a  difunion  in  any  !  J  * 
part  of  the  diamond.  We  fee  many  inftances  of  this 
in  the  abrupt  handling  of  bodies  of  tender  and  friable 
texture.  It  is  purt’y  owing  to  this  that  a  ball  difehar- 
ged  from  a  piflol  will  go  through  a  fheet  of  paper  (land¬ 
ing  on  edge  without  thiowing  it  down,  which  it  would 
certainly  do  if  thrown  at  it  by  the  hand.  The  con¬ 
necting  forces,  having  time  to  act  in  this  laft  cafe,  drag 
the  other  parts  of  the  paper  ?.long  with  them,  and  their 
union  is  prtferved.  Alfo,  when  a  great  weight  is  laid 
on  the  diamond,  it  is  gradually  dimpled  by  it ;  and  thus 
inclofing  many  parts  together  in  the  dimple,  it  obliges 
them  to  a  cl  in  concert,  and  the  derangement  of  each  is 
thus  diminifhed. 

We  flatter  ourfelves  that  the  preceding  obfervations 
and  refledions  will  contribute  fomewliat  towards  remo¬ 
ving  the  paradoxes  and  myfteries  which  diferedit,  in 
fome  degree,  our  mechanical  fcience.  If  we  will  not 
pertinacioufly  conjure  up  ideal  phantoms,  which,  per¬ 
haps,  cannot  ex  ill,  but  content  ourfelves  with  the  finely 
of  that  tangible  matter  which  the  Author  of  Nature 
has  prefented  to  our  view,  we  fhall  have  abundant  em¬ 
ployment,  and  fhall  perceive  a  beautiful  harmony  thro* 
the  whole  of  natural  operations  ;  and  we  fhall  gradually 
difeover  more  and  more  of  tliofe  mutual  adaptations 
which  enable  an  atom  of  matter,  although  of  the  fame 
precife  nature  wherever  it  is  found,  to  ad  fuch  an  un- 
fpeakable  variety  of  parts,  accoidirg  to  the  diverfity  of 
its  Actuations  and  the  feene  on  which  it  is  placed.  If  a 
mind  be  “  not  captivated  by  the  harmony  of  fuch  frveet 
founds,’ '  we  may  pronounce  it  “  dark  as  Erebus,  and 
not  to  be  trufted  >9 

PERFECT  Number,  is  one  that  is  equal  to  the 
fum  of  all  its  aliquot  parts  when  added  together. 

Eucl.  lib.  7,  def.  22.  As  the  number  6,  which  is  = 

1  2  +  3,  the  fum  of  all  its  aliquot  parts  ;  alfo  28, 

for  28  =  1  +  2  +  4  7  +  14?  the  fum  of  all  its  ali¬ 

quot  parts.  It  is  proved  by  Euclid,  in  the  laft  p-op. 
of  book  the  9th,  that  if  the  common  geometrical  ferie3 
of  numbers  1,  2,  4,  8,  16,  32,  Sc c.  be  continued  to  fuch 
a  number  of  terms,  as  that  the  fum  of  the  faid  feries 
of  terms  fliall  be  a  prime  number,  then  the  produd  of 
this  fum  by  the  laft  term  of  the  feries  will  be  a  perfed* 
number. 

PERGUNNA,  in  Bengal,  the  fubdiviflon  of  a  di- 
fir  id. 

PER  KIN  ISM,  the  proper  name  of  what  wc  mufl: 
think  an  impofition  attempted  to  be  put  upon  the  world 
by  Dr  Perkins  of  North  Ameiica. 

Though  the  phenomena  of  dediicity-  had  been  long 
familiar  to  the  philofophers  of  Europe,  it  is  well  known 
that  a  philofophical  theory  of  thefe  phenomena  was 
firft  formed  by  a  tranfntlantic  pliilofopher.  In  like 
manner,  though  the  difeovery  of  Galvani,  under  the 
name  of  animal  eleftridiy  (fee  Galvani-sm  in  this  Sup - 
pit  meat),  had  occupied  the  attention  of  many  of  the  firft 
phyficians  and  philofophers  of  the  old  world,  it  was  re- 
ferved.for  a  pliylictan  of  the  new,  to  apply  it  to  the 
cure  of  a  number  of  diftnfes.  Every  philofnpher  of 
America,  however,  has  not  the  fagacity  of  the  Phila¬ 
delphian  fage  ;  nor  muft  Dr  Perkins  or  his  admirers  be 
furprifed,  if  we  treat  not  incomprehenfible  myftic.frn 
with  the  rcfptd  due  to  a  theory  founded  on  fads. 

X  x  2  \Ve 
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Pcrkinifm.  We  are  told  by  the  fon  (a)  of  this  rival  of  Franklin, 

r  v~  that  before  the  news  of  Galvani’s  difcovery  had  reach¬ 
ed  America,  he  had  obferved  feveral  phenomena  point¬ 
ing  out  the  influence  of  metals  in  cafes  of  pain.  The 
firtl  remarkable  incident  that  prefented  itfelf  to  his*  no¬ 
tice  was  the  fudden  contraction  of  a  mufcle  when  he 
\va9  performing  a  chirurglcal  operation.  This,  he  ob- 
ferved,  regularly  took  place  whenever  the  point  of  the 
metallic  indrument  was  put  in  contaCl  with  the  mufcle. 
Struck  with  the  novelty  of  the  appearance  (Is  Mr  Per¬ 
kins  fure  that  the  appearance  was  new  ?),  he  was  indu¬ 
ced  to  try  the  points  of  wood  and  other  fubftances 
and  no  contraction  taking  place  on  thefe  experiments, 
he  thence  inferred  that  the  phenomena  could  be  aferibed 
only  to  the  influence  of  the  metal.  About  the  fame 
time,  he  obferved  that,  in  one  or  two  cafes  (and  if  his 
praCtice  had  been  great  he  might  have  obferved  that  in  a 
'  thoufand  cafes),  a  cefTation  of  pain  had  enfued  when 
a  knife  or  lancet  was  applied  to  feparate  the  gum  from 
a  tooth  previous  to  extracting  it ;  and  in  the  fame  year 
he  difeovered,  that  momentary  eafe  wa3  given,  in  a  few* 
inftances,  by  the  accidental  application  of  a  metallic  in- 
ftrument  to  inflamed  and  painful  tumors  previous  to  any 
incifion- 

Thefe  are  the  judicious  reafonings  and  affertions  of 
a  dutiful  child,  who,  having  probably  heard  of  Leib¬ 
nitz’s  claims  to  fome  of  Newton’s  difeoveries,  was  de¬ 
termined  to  put  in  a  fimilar  claim  for  his  father,  to  a 
Jhare,  at  lead,  of  the  difcovery  made  by  the  celebrated 
profeffor  at  Bologna.  He  has  not,  however,  copied 
with  fervility  the  conduCI  of  the  Leibnitzians.  We  do 
not  remember  an  inftance  where  any  of  them  attempted 
to  elevate  the  fame  or  the  merits  of  their  mafter  above 
the  fame  and  merits  of  Newton  *,  but,  according  to  our 
author,  the  purfuits  of  Galvan i  and  his  European  pu¬ 
pils  fink  into  infignifieance,  when  compared  with  thofe 
of  the  tranfatlantic  phylician. 

This  is  evident ;  for  when  the  phyfiologifts  of  Europe 
were  engaged  in  expeiimenting  on  the  denuded  nerves 
and  mufcles  of  the  fmaller  animals,  with  a  view  to  af. 
certain  the  agency  of  this  incomprehenfible  property  in 
them,  Dr  Perkins  was  profecuting  a  ferics  of  experi¬ 
ments,  which  confided  in  applying  externally,  to  parts 
affe&cd  with  difeafe,  metals,  and  compounds  of  metals 
of  every  description  which  occurred  to  him,  and  con- 
ilru&ed  into  vaiious  forms  and  fizes.  The  refult  pro¬ 
ved,  that  on  drawing  lightly  over  the  parts  afFeded  cer¬ 
tain  inflrnments,  termed  traClors ,  which  he  formed  from 
metallic  fubllances  into  pointed  fhapes,  he  could  remove 
mod  of  thofe  topical  difeafes  of  the  human  body,  where 
an  extra  degree  of  nervous  energy  or  vital  heat  was 
prefent ;  unkfs  fuch  difeafe  was  lituated  in  fome  of  the 
internal  vifeera,  too  remote  from  the  part  where  the  in- 
flruments  could  be  applied. 

The  difeafes  which  have  been  found  mod  fnfeeptible 
of  the  influence  of  the  traftors  are,  rheumatifm,  fome 
gouty  affeftions,  pleurify,  ophthalmias,  eryfipelas,  vio¬ 
lent  fpafmodic  convulfions,  as  epileptic  fits  and  the 
locked  jaw,  the  pain  and  f welling  attending  contufions, 
inflammatory  tumors,  the  pains  from  a  recent  fprain, 
the  painful  effedls  of  a  burn  or  feald,  pains  in  the  head, 
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teeth,  and  indeed  mod  kinds  cf  painful  topical  affee-  Perking  t 
tions,  excepting  where  the  organic  flru&ure  of  the  part  — r-'J  ' 
is  deftroyed,  as  in  wounds,  ulcers,  &c.  and  excepting 
a lfo  where  oils  or  fome  other  non  conducting  fubftances 
are  prefent. 

But  we  have  other  tedimonies  than  thofe  of  Dr  Per¬ 
kins  and  his  fon  for  the  influence  of  the  tractors.  Mr 
Meigs,  profeflbr  of  natural  pliilofophy  at  Nevvhaven,  in 
a  letter  on  Dr  Perkins’s  difcovery,  conceives  the  prin¬ 
ciples  of  metallic  irritability  as  fo  little  underdood,  that 
lie  will  not  pretend  to  explain  how  the  tra&ors  produce 
their  efftdls  ;  but  fee  ms  fatisfied  in  finding  that  the  ef¬ 
fects  are  produced.  After  dating  an  experiment  on 
his  own  child,  eight  years  of  age,  very  dangeroufly  ill 
with  a  peripneumonic  complaint,  and  to  which  the 
tra&ors  gave  almod  indantaneous  relief,  he  fays,  “  I 
have  ufed  the  tra&ors  with  fuccefs  in  feveral  other  cafes 
in  my  own  family  ;  and  although,  like  Naaman  the  Sy¬ 
rian,  I  cannot  tell  why  the  waters  of  Jordan  fhould  be 
better  than  Abana  and  Pharpar,  rivers  of  Damafcus  ; 
yet,  fince  experience  has  proved  them  fo,  no  reafoning 
can  change  the  opinion.  Indeed,  the  caufes  of  all 
common  faffs  are, .we  think ,  perfedlly  v/ ell  known  to 
us  ;  and  it  is  very  probable,  fifty  or  an  hundred  years 
hence,  we  (hall  as  well  know  why  the  metallic  tra&ors 
fhould  in  a  few  minutes  remove  violent  pains,  as  we 
now  know  why  cantharides  and  opium  will* produce  op- 
pofite  cffedls  :  vizw  we  fhall  know  but  very  little  about 
‘either,  exceptingyh#f.” 

Mr  Woodward,  profeffor  of  natural  philofophy  at 
Dartmouth,  in  a  letter  alio  on  the  fame  fubjeed,  has  da¬ 
ted  a  number  of  fuccefsful  experiments  in  pains  of  the; 
head,  face,  teeth,  and  in  one  cafe  of  a  fprain. 

Dr  Vaughan,  a  member  of  the  Philadelphia  medical 
fociety,  has  lately  publilhcd  an  ingenious  trad!  on  Gal- 
vanifm,  the  nbje&  of  which  is  to  account  tor  the  in¬ 
fluence  of  the  tra&ors  in  removing  difeafes.  After  a 
citation  of  numerous  experiments  made  on  the  nerves 
and  mufcles  of  animals,  he  obferves,  “  If  we  only  take 
an  impartial  view  of  the  operations  of  Nature  herfelf, 
and  attend  diligently  to  the  analytical  inveftigations 
of  the  aforementioned  experimentalifls  on  this  fublime 
fubjedf,  I  think  the  fceptic  mud  admit  that  the  prin¬ 
ciple  of  nervous  energy  is  a  modification  cf  electri¬ 
city.  As  fenfation  is  dependant  on  this  energy,  a  plea- 
furable  fenfation,  or  what  may  be  termed  a  natural  or 
healthy  degree  thereof ;  then  certainly  pain,  or  fnperten- 
fation,  can  only  depend  on  an  accumulation  of  the  elec¬ 
tric  fluid,  or  extra  degree  cf  energy  in  the  part  a  fled-' 
ed.  On  this  principle  the  problem  admits  of  cafy  fo- 
lution  ;  namely,  that  the  metals,  being  fufceptible  of‘ 
this  fluid,  conduct  the  extra  degree  of  energy  to  parts 
where  it  is  diminifhed,  or  out  of  the  fyflem  altogether, 
redoring  tlie  native  law  of  ele&ric  equilibrium.” 

We  trud  we  are  not  fceptics  ;  and  yet  we  feel  not 
ourfelves  inclined  to  admit  any  part  of  this  theory.  We 
have  feen  no  proof  that  nervous  energy  is  a  modification 
of  eledricity  ;  and  we  think  that  we  have  ourfelves 
proved,  that galvanifm  and  electricity  are  in  many  refpedsr 
different;  but  we  fhall  not  be  much  furpriled  if  we 
foon  fee  a  demonjlralion  by  fome  American  or  German 

philofopher, 
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(a)  See  a  pamphlet,  entitled  The  Induence  of  Metallic  Traders  on  the  Human  Body,  &c.  by  Benjamin 
Douglas  Perkins,  A.  M.  fon  to  the  difeoverer ;  or  a  very  good  abridgement  of  it  in  the  fird  volume  of  the  Philo- 
fophical  Magazine. 
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per  ilfm.  philofopher,  that  the  foul  of  man  is  a  eompofition  of 
—  filver  and  zinc.  One  of  thefe  fages  has  lately  difcover- 
ed,  that  the  fymptoms  of putrefaction  do  not  conftitutc 
an  infallible  evidence  of  death,  but  that  the  appbcation 
of  metals  will  in  all  cafe3  afcertain  it  beyond  the  pofii- 
bility  of  doubt !  A  proper  application  certainly  will  ; 
for  when  the  PerkiniA  is  doubtful  whether  his  patient 
be  dead  or  alive,  he  has  only  to  apply  the  muzzle  of  a 
loaded  piitol  to  his  temple,  and  blowout  his  brains  ;  af¬ 
ter  which  he  may  fafely  fwear  that  the  man  is  dead. 

From  the  Philofophical  Magazine ,  we  learn  that  Pro- 
feffor  Schumacher  at  Copenhagen  made  experiments 
with  ttadlors  of  braf3  and  iron  on  ten  patients  in  Fre¬ 
derick's  hofpital  at  Copenhagen.  He  tried  alfo  trac¬ 
tors  of  ebony  and  ivoxy,  which  are  fa  id  to  have  cured  a 
pain  in  the  knee  ;  wfth  others  of  filver  and  zinc  ;  and 
fome  of  copper  and  lead.  By  the  two  laft,  pains  in 
the  knee,  arm,  and  face,  are  faid  to  have  been  mitiga¬ 
ted  According  to  M.  Klingberg’s  experiments,  this 
remedy  was  of  ufe  in  malum  ifchiaticum  ;  and  according 
to  thofe  of  M.  Steffens,  in  malum  ifchiaticum  and  me¬ 
grim.  According  to  M.  Bang,  the  pains  in  fome  cafes 
were  increafed,  and  in  others  allayed.  According  to 
M.  Blech,  the  traftor3  were  of  ufe  in  hemicrania  and 
gouty  pains  in  the  head  ;  and,  according  to  M.  Hahn, 
in  rheumatic  pains  in  both  {boulders.  The  principal 
document  in  the  Danifh  collc&ion  relating  to  Perkin- 
ifm,  appears  to  be  a  letter  of  Profeffor  i-vbilgaard,  in 
whole*  opinion  Perkins's  tra£ors  will  never  acquire 
much  value  in  medicine,  and  fcarcely  even  have  the 
merit  of  being  a  palliative  ;  but,  in  a  phylical  point  of 
view,  he  thinks  they  deferve  the  attention  of  phyficians, 
and  particularly  of  phyfiologifte.  Mankind  (he  fays) 
hitherto  have  paid  too  little  attention  to  the  influence 
which  ele&ricity  has  on  the  human  body;  otherwife 
they  would  know  that  the  effects  produced  on  it  by 
our  beds  is  no  matter  of  indifference.  Jf  the  feather 
beds  and  hair  mattrefles,  &c.  are  perfedly  dry,  the  per- 
fon  who  deeps  on  them  is  in  an  infulated  date  ;  but  the 
contrary  is  the  cafe  if  they  are  modi.  He  three  times 
removed  a  pain  in  the  knee,  by  flicking  the  tradtors, 
one  on  each  fide  of  the  knee,  fo  deep  through  the 
flockings  that  the  points  touched  the  fkin.  He  remo¬ 
ved  a  rheumatic  pain  in  the  head  from  a  lady  by  the 
fame  means.  M.  Kafn,  by  the  tradors,  rel-eved,  in 
others,  gouty  pains  of  the  head  and  megrim  ;  and  in 
himfelf,  a  rheumatic  pain  of  the  back,  which,  accord¬ 
ing  to  his  fenfations,  was  like  a  conilridion  in  the  cel¬ 
lular  tiflue.  M.  Herholdt,  from  his  experiments,  con- 
fiders  the  effed  of  the  tradors  as  indefinite  and  relative 
as  that  of  other  remedies.  Fie,  however,  far/  relief 
given  by  them  in  the  flrangury  in  a  cale  of  fyphilis. 
M.  Bang  alfo,  at  Soroe,  freed  a  man  from  a  violent 
gouty  pain  in  the  thigh,  by  drawing  the  trador3  200 
times  over  the  affeded  part.  M.  Jacobfen  likewife 
found  benefit  derived  from  thefe  tradors  feveral  times 
in  the  common  hofpital  at  Copenhagen.  M.  Tlode 
tried  them  alfo  in  rheumatic  pains,  tooth-ache,  and  in¬ 
flammation  of  the  eyes;  and  obferved  that  tliey  neither 
did  good  nor  harm. 

On  fome  of  the  attefted  cures  mentioned  in  Mr  Per¬ 
kins's  pamphlet,  an  able  writer  in  the  Monthly  Review 
has  made  remarks  fo  very  pertinent,  that  we  cannot  re- 
fufe  ouifelves  the  pleafure  of  tranferibing  them. 

“  At  page  54  of  the  pamphlet,  we  meet  (fays  the 
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rev;ewer)  with  a  flrong  proof  of  the  confidence  placed  Perkinifm* 
in  this  remedy  by  feveral  tranfatlantic  philofophers.  Hr  v 
Willard,  it  feems,  applied  ?.  red-hot  piece  of  iron  to  a 
wart  on  his  finger,  and  burnt  himfelf  very  feverely,  in 
order  that  he  might  be  relieved  by  the  trader?  ;  which 
are  Paid  to  have  given-  him  eafe  in  two  fucceflive  expe¬ 
riments.  The  author  adds,  1  many  have  fubmitted  to 
fimilar  tncafures,  in  order  to  experience  the  effects.  I 
once  formed  one  of  five,  who  burned  ourfelves  fo  that 
bliflers  were  railed,  to  make  the  experiment;  we  all  ob¬ 
tained  relief  in  a  few  minutes.' 

This  zeal  for  knowledge  is  truly  edifying  ;  espe¬ 
cially  as  the  tradors  are  generoufly  prefented  to  the 
public  at  only  five  guineas  a  pair  ;  and  it  is  clear  that 
one  pair  would  fnffice  to  cure  all  the  bums  and  fedds 
of  a  large  parifh.  Why  are  not  fuch  luculent  experi¬ 
ments  repeated  here  ?  If  Mr  Perkins,  or  any  admirer 
of  the  difeovery,  would  fubmit  to  have  a  red  hot  poker" 
run  into  fome  part  of  his  body  not  neccflary  to  life 
(into  that  part  where  honour's  lodged,  according  to  But¬ 
ler,  for  example),  in  anv  public  coffee  houfe  within  th  * 
bills  of  mortality,  and  would  afterward  heal  the  wound 
in  prefence  of  the  company,  in  ten  minutes,  or  in  half 
as  many  hours,  by  means  of  the  tradors,  the  mo  A  flony- 
hearted  infidel  could  not  refill  fuch  a  dcmonflration. 

Why  trifie  with  internal  inflammations,  when  fuch  at 
outward  and  vifible  fign  might  be  afforded  ? 

“  Mr  Perkins  has  taken  fome  pains,  in  the  fir  A  part 
of  his  pamphlet,  to  fhew  that  the  operation  of  his  rods 
not  derived  from  animal  magnetifin.  I11  our  opinion, 
this  is  an  unneceflary  piece  of  trouble  in  England, 
where  there  is  a  con  A  ant  fuccefiion  of  fimilar  preten¬ 
tions*  The  virgula  divlnatoria ,  and  the  baguette  of  the 
juggler,  are  the  genuine  prototypes  of  this  myfltry. 

We  were,  indeed,  rejoiced,  on  Dr  Perkins’s  account,  to 
find  that  the  Connecticut  Society  had  only  denounced 
him  as  a  Mefmenil :  we  trembled  lefl  he  fliould  have  b:*en 
put  into  the  inquititorial  liands  of  the  old  women  as  a 
white  witch.” 

This  may  be  thought  too  ludicrous  a  treatment  of  a 
difeovery  which  proftffes  to  benefit  mankind;  but  to 
have  treated  this  difeovery  with  lericsifnefs,  would  have 
degraded  the  proftlhon  of  a  fcitntific  critic.  As  if 
the  very  cures  pretended  to  have  been  performed  did 
not  of  themfelves  throw  fufitcient  ridicule  over  the  dif- 
coveiy,  Mr  Perkins  informs  up,  “  that  in  fome  inflanees 
the  metallic  influence,  when  excited  by  different  per- 
fonp,  produces  different  effects.  Experiments  made  to 
afcertain  the  point,  proved  that  there  were  perfons  who 
might  ufe  the  trailers  for  any  length  of  time,  in  dif- 
esfes  which  were  fuitable  for  the  operation,  and  pro¬ 
duce  no  perceptible  effedl ;  when  by  placing  them  in 
the  hands  of  another  perfon,  who  fhoukl  perform  the 
operation  precilely  in  the  fame  manner  as  before,  the 
pain  or  inflammation  would  be  removed  diretlly.” 

Hence  he  endeavours  to  prove  that  the  influence  of  the 
trabtoTS  is  Galvanic,  by  an  argument  as  abfurd  as  the 
pretended  fa&  on  which  it  is  founded. 

4<  On  the  application  (fays  he)  of  zinc  and  filver  to 
the  tongue,  the  fenfation  of  talle  is  very  flight  to  fome, 
while  with  others  it  is  very  flrong  : — when  the  experi¬ 
ment  is  applied  to  the  fenfe  of  fight,  fome  are  luwdly 
fenfible  of  it,  while  others  obferve  a  flrong  flafli.”  But, 
not  to  mention  that  neither  ebony  nor  ivory  can  form 
part  of  the  excitatory  arc  in  Galvanifm ,  though  we 

have. 
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Perk  ivfm.  nave  feen  them  both  employed  fuccefsfully  as  tra&ors 
by  a  Daniih  Perkinift,  it  is  enough  to  obferve,  that  the 
different  effedbs  of  the  Galvanic  metals  on  different  per- 
fons  depend  upon  the  difference  of  ftrudhire  of  the  or¬ 
gans  of  fenfation  in  the  patients  ;  whereas  the  different 
effects  of  the  metallic  tradlors  result,  according  to  this 
account,  from  the  difference  of  ftru&urc  in  the  organs 
of  fenfe  of  the  various  operators  !  Nay,  what  is  ft  ill 
more  extraordinary,  if  any  thing  can  be-more  extraor¬ 
dinary  than  this,  is,  that  the  value  of  the  tradtor3  de¬ 
pends,  not  upon  the  materials  of  which  they  are  made, 
or  the Jkiil  of  the  manufacturer,  but  upon  fome  incon¬ 
ceivable  virtue  conveyed  by  Mr  Perkins  to  the perfon 
of  him  by  whom  they  ar t  fold.  This  we  learn  from  a 
pamphlet  publiftied  by  Charles  Cunningham  Long¬ 
worthy,  furgeon  in  Bath  ;  who  informs  us,  that  he  felta 
traitors  by  commiffion  from  Mr  Perki:i3  the  original  ma¬ 
nufacturer  in  London. 99 

After  this  article  was  fent  to  the  prefs,  and  thus 
much  of  it  printed,  we  received,  from  a  friend  in  Lon¬ 
don,  a  copy  of  Mr  Perkins’s  laid  publication  on  the 
«-  x be  Efjp-  fubjedt  *  ;  in  which  he  endeavours  to  repel  the  objec- 
cacy  of  /Vr- tions  urged  by  Dr  Haygatth  and  others  againfl  the  in- 
kins' s  Pa.  f]lience  0f  the  metallic  tractors.  Had  we  not  been 
~  previoufty  convinced  of  the  falfity  of  Perkinifm,  the 
tors,  &c.  perufal  of  this  pamphlet  would  have  removed  from  our 
1S00.  minds  every  doubt  ;  for  we  will  venture  to  fay,  that  it 
is  not  in  the  power  of  Dr  Hay  garth,  and  the  whole  fa¬ 
culty  united,  to  bring  more  complete  proof  than  Mr 
Pei  kins  has  here  brought,  that  what  he  calls  his  fa¬ 
ther’s  difeovery  has  no  claim  to  rank  other  wife  than 
with  the  difeovery  of  Meimer.  See  Animal  Magne¬ 
tism,  Encycl. 

He  gives  indeed  250  cafes,  which  are  attefted  to 
have  been  fuccefsfully  -treated  by  the  tra&ors  ;  but  at 
leafl  an  equal  number  of  cafes  were  attefted  to  have 
been  fuccefsfully  treated  by  Mefmer  and  his  partifans  ; 
and  fix  times  that  number  of  cures  were  faid  to  have 
'  been  miraculOufly  performed  at  the  tomb  of  the  Abbe 
Paris  (See  Paris  in  this 'SuppLJ  We  would  willingly 

allow,  however,  that  thefe  atteftations  ought  to  draw 
the  attention  of  men  of  fcience  ‘to  the  fubje&,  did  not 
the  author  himfelf  betray  a  want  of  confidence  in  the 
tradlors,  by  his  own  arguments  in  their  favour,  and  by 
his  caution  to  the  public  ngainft  counterfeits .  He  feems 
indeed  to  confider  their  fanative  influence  as  refulting 
entirely  from  his  patent . 

Dr  Haygarth  having  faid  that  he  performed  cures  of 
the  fame  kind  with  thofe  of  which  Mr  Perkins  boafts, 
by  the  proper  application  of  tra&ovs  made  of  wood ; 
and  having  added,  that  “  if  any  perfon  would  repeat 
thefe  experiments,  it ‘fhould  be  done  with  due  folem- 
nity,”  in  order  to  woik  upon  the  imagination;  our 
author  replies,  by  putting  the  following  queftion:  “  Is 
there  a  fugle  pofteffor  of  the  patent  metallic  t razors  in 
England,  who  has  frequently  tiled  them,  and  will  fny 
that  this"  fraud  is  necefTary  to  make  them  perform 
cures  P”  Inftcad  of  anfwcring  for  the  Englffti  pofleffors 
of  thefe  valuable  inftriimeuts,  we  beg  leave,  in  our  turn, 
to  afk,  if  there  be  a  fingle  expert  chuntft  in  Great  Bri 
tain  who  can  underftand  this  queftion  in  any  other 
Lnfe,  than  2  s  implying  th’t  the  virtue  of  the  traftors 
re  Tides  in  the  patent  ?  This,  however,  appears  ftill  more 
palpable  in  the  caution  to  the  public. 

Among  the  various  artifices  (fays  Mr- Perkins) 


which  have  been  employed  by  certain  interefted  perfon?,  Perkimfa 
I  have  to  mention  the  mean  attempt -to  circulate  fatfe  Peroufe. 
tractors ,  and  from  the  failure  of  thefe  to  throw  difere- "~v"— " 
dit  upon  the  difeovery.  Three  inftances  of  this  kind 
have  occurred  lately.  Complaints  having  been  made  to 
me  that  my  tractors  would  not  cure  the  difeafes  for 
which  they  are  recommended,  I  was  led  to  make  in¬ 
quiry  re  ipeCting  the  cafes  alluded  to;  and  conceiving 
them  fit  iubjeds  for  the  tradors,  I  called  on  the  pa¬ 
tients  to  apply  them  myfelf.  I  n  both  inftances  (it  was 
juft  now  in  three  inftances )  I  found  they  had  been  ufmg 
counterfeit  tra&ors.  Had  not  this  been  difeovered,  the 
merit  of  the  patent  tractors  .rouft  have  fuffered  extreme¬ 
ly  !” 

This  is  very  extraordinary.  The  character  or  fame 
of  any  thing  may  indeed  be  injured  by  a  counterfeit ; 
but  we  believe  this  is  the  firft  inflance  of  the  merit  or 
demerit  of  one  inanimate  fubftance  being  increafed  or 
diminifhed  by  another  at  a  diflance  from  it,— of  the 
hardnein  of  fteel,  for  inftance,  being  diminifhed  by  the 
foftuefs  of  lead  !  But  we  beg  Mr  Perkins’s  pardon. 

The  merit  of  his  tra&ors  confifts  in  their  putting  mo¬ 
ney  into  his  pocket ;  and  that  merit  might  certainly  be 
injured  by  the  life  of  counterfeits .  Hence,  with  great 
propriety,  he  informs  the  public,  that  every  genuine  fet 
is  ftamped  with  the  words  Perkins’s  patent  trac¬ 
tors,  accompanied  with  a  receipt  for  the  five  guineas, 
numbered  and  ftgned  in  the  handwriting  of  the  paten¬ 
tee.  From  thefe  fads  we  infer  (and  he  muft  acknow¬ 
ledge  the  inference  to  be  juft),  that  the  virtue  of  the 
tradors  relides  in  the  patent ,  reftriding  the  making  of 
them  to  Benjamin  Douglas  Perkins ,  and  not  to  the  me¬ 
tal  of  which  they  are  made.  This  is  indeed  moft  ob¬ 
vious  ;  for  he  cannot  be  fuch  a  ftranger  to  the  ftate  of 
chemical  fcience  in  this  country,  as  to  fuppofe  that  his 
tradtors  may  not  be  analyfed  into  their  component  prin¬ 
ciples,  and,  of  courfe,  that  others  may  not  be  made 
pofteflmg  all  their  virtues  except  fuch  as  refult  from  the 
patent. 

We  fhall  conclude  this  article  in  the  words  of  the  re¬ 
viewer  already  quoted:  “  To  trace  the  relations  and 
dependencies  of  projeds  fimilar  to  that  of  Dr  Perkins, 
would  now  be  a  work  of  more  labour  than  utility.  The 
fund  of  public  credulity  is  an  inexhauftible  refource  for 
thofe  who  can  refolve  to  levy  contributions  on  it.  In 
vain  is  the  fpirit  of  quackery  exorcifed  in  one  form  ;  it 
rites  again  immediately,  ‘  with  twenty  ghailly  murders 
on  its  head,  to  puih  us  from  our  (tools.’  Wc,  who 
have  contemplated  the  progrefs  of  real  knowledge  du¬ 
ring  a  long  courfe  of  years,  have  feen  many  bubbles  like 
this  glitter  for  a  moment,  and  then  difappear  for  ever. 

People  may  talk  of  Mcfmerifrn,  or  Perkinifm,  but  we 
confider  all  fuch  varieties  as  belonging  to  the  old  and 
extenfive  clafs  of  Charlatauifm.” 

PE  ROUSE  (John  Francis  Galoup  de  la),  the  cele¬ 
brated,  though  unfortunate,  French  navigator,  was  born 
at  Albi  in  1741.  Of  the  rank  or  condition  of  his  ra¬ 
ther,  M.  Milet- Mareau  has  given  us  no  information  in 
that  meagre  eulogy  of  Pevou-fe  which  he  has  infer  ted 
in  the  introduction  to  his  laft  voyage.  It  appears,  how¬ 
ever,  that  he  intended  to  make  his  foil  a  teaman,  and 
fent  him,  at  a  very  early  period  of  life,  to  the  marine 
fchool,  where  the  young  man  became  enthufiaftically 
fond  of  his  profeffion,  and  laudably  ambitious  to  emu¬ 
late  the  fame  of  the  .moft  celebrated  navigators. 

Being 
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fc.  Being  appointed  a  midffiipman  on  the  19th  of  No- 

—  vember  1756,  he  behaved,  we  are  told,  with  great  bra¬ 
very  in  that  ftation,  and  was  feverely  wounded  in  the 
engagement  between  the  admirals  Hawke  and  Con- 
flans,  on  the  2cth  of  November  17,9.  The  Formida¬ 
ble,  in  which  he  ferved,  was  taken,  after  a  vigorous  re- 
fiftancc  ;  and  it  is  probable  that  Peroufe  rt.ped  fome 
advantage  from  his  acquaintance  with  Britifh  officers. 

On  the  ift  of  O&ober  >764  he  was  promoted  to  the 
rank  of  lieutenant  ;  and  defpifing  a  life  of  cafe  and  idle- 
neP,  lie  contrived  to  be  employed  in  fix  different  (hips 
of  war  during  the  peace  that  fnbfifted  between  Great 
Britain  and  France.  In  1767  lie  was  promoted  to  the 
rank  of  what,  in  onr  navy,  is  called  majier  and  command¬ 
er.  In  J  779  he  commanded  the  Ama%one ,  belonging 
to  the  fquadron  of  Vice  admiral  Count  d’Eftaing;  and 
whew  that  officer  engaged  Admiral  Byron,  the  poll  of 
La  Peroufe  was  to  carry  his  Admiral’s  orders  to  the 
whole  of  the  line.  He  afterwards  took  the  (loop  Arid, 
and  contributed  to  the  capture  of  the  Experiment — ex¬ 
ploits  which  his  c  11  log  id  feems  to  confider  as  inflances 
of  very  uncommon  heroifin  ;  but  he  foon  after  perform¬ 
ed  a  greater. 

Being,  on  the  4th  of  April  1780,  appointed  captain 
of  the  frigate  Ajlrea,  and  being  on  a  cruife  with  the 
Hermione,  thefe  two  fiigates  attacked  f  x  Englifh  veflels 
of  war,  of  from  28  to  14  guns  each,  and  took  two  of 
them.  The  French  certainly  reaped  more  laurels  about 
that  period  than  they  have  been  accuftomed  to  do  in 
naval  wars  with  Great  Britain  ;  but  as  we  have  com¬ 
pletely  forgotten  the  particulars  of  this  fight,  we  fuf- 
peft  that  it  was  not  altogether  fo  wry  brilliant  a  bufi- 
nefsas  M.  Milet-Mureau  is  pleafed  to  represent  it. 

In  the  year  1782,  La  Peroufe  was  difpatched  with 
the  Sceptre  of  74  guns,  and  two  frigates  of  36  guns 
each,  having  fome  troops  and  field  pieces  on  board,  to 
deftroy  the  Englifh  fettlemciits  in  Hudfon’s  Bay.  This 
ta(k  was  eafily  accompb’ffied  ;  for  when  he  had  fur- 
mounted  the  difficulties  of  navigation  in  a  frozen  fea, 
he  found  nothing  on  (hore  to  oppofe  the  fmalleft  force. 
Having  dtfhoytd  the  fettlements,  he  learned  that  fome 
of  the  Englifh  had  fled  at  his  approach  into  the  woods  ; 
and  his  eulogift  confiders  it  (fuch  are  the  difpofitions  of 
French  republicans)  as  a  moll  wonderful  inftance  of  hu¬ 
manity,  that  he  left  to  thefe  unfortunate  men  provifrons 
to  pteferve  them  from  perifhing  by  hunger,  and  arm3 
to  proted  them  from  the  fury  of  the  favages  !  Peroufe, 
we  dare  anfwer  for  him,  was  confcious  of  nothing  he¬ 
roic  or  extraordinary  in  this  a6t  of  beneficence,  which 
he  certainly  could  not  have  omitted,  without  incurring 
both  infamy  and  guilt. 

In  the  year  1785,  he  wafr  appointed  to  the  command 
of  a  voyage  round  the  world  ;  which  was  unfortunate¬ 
ly  deftined  to  be  bis  lad.  Of  this  voyage,  as  far  as  it 
was  accomplilhed,  tlrere  is  a  full  account  in  the  hands 
of  every  French  and  Englifh  reader  ;  and  from  that  ac¬ 
count  it  appears,  that  Peroufe  was  admirably  qualified 
to  difeharge  fuch  a  truft.  He  feems  to  have  been  an 
experienced  and  (kilful  feaman  ;  a  man  of  confiderable 
mathematical  and  phyfical  fcience,  uncorrupted  by,  that 
philofophifm  which  difgraced  many  of  his  attendants  ; 
and  capable  of  the  utmoft  pcrfeverance  in  every  laud 
able  purfuit.  To  thefe  qualities  he  united  a  proper 
combination  of  caution  and  courage,  with  a  difpofilion 
tiuly  benevolent  to  the  various  tribes  of  favages  whom 
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he  vifited.  The  difafters  which  occurred  on  the  voy-  Perpendi. 
age  were  all,  except  the  lad,  of  which  nothing  is  known,  cuIar 
occailoned  by  the  difobcdience  of  his  officers,  or  their  I’eterf 
neglecting  to  follow  his  advice.  burghf 

The  lali  difpatches  of  this  great  and  good  man  were  — 
dated  from  Botany  Bay,  February  the  7th  1788  ;  and 
fince  that  period,  no  account  of  him  has  been  received 
which  is  intitled  to  the  fmalleft  confidence.  M Milet - 
Mureau  has  indeed  given  us,  at  fome  length,  the  child- 
ifh  conjefiures  of  the  Society  of  Natural  Hiftory  re- 
fpe&ing  his  fate,  which,  in  language  equally  childifh, 
were  delivered  at  the  bar  of  the  National  Afleinbly  4 
and  he  has  added  the  ridiculous  decree  which  that  bo¬ 
dy  of  legislative  feiolifts  palled  in  coiif  quei.ee  of  fo  ex¬ 
traordinary  a  fpeecli.  We  will  not  difgrace  our  pages,' 
or  infult  the  memory  of  Peroufe,  by  contributing  to  the 
circulation  of  nonfenfe,  which,  we  are  perfuaded,  would 
have  made  him  blufh  for  his  country. 

PERPENDICUL  A R,  in  gunnery,  is  a  fmall  in- 
ftrument,  ufed  for  finding  the  centre  line  of  a  piece  in 
the  operation  of  pointing  it  to  a  given,  objcdl. 

PEILS1AN  or  Persic,  in  architecture,  a  name  com¬ 
mon  to  all  ftatnes  of  men,  ferving  initead  of  columns  to 
fupport  entablatures. 

PERWANNAII,  in  the  language  of  Bengal,  an 
order  of  government,  or  a  letter  from  a  perfon  in  au¬ 
thority. 

PETERSBURG!}  (St),  the  capital  of  Ruffia,  is 
a  city,  of  which  a  pretty  full  hiflorical  detail  has  been 
given  in  the  Encyclopaedia.  It  is  introduced  here  mere¬ 
ly  on  account  of  its  police,  which,  according  to  the 
anonymous  author  of  the  life  of  Catharine  II.  has  a 
very  fimple  and  competent  organization,  and  deferves  to 
be  adopted  in  other  great  capitals.  Excepting  the  go¬ 
vernor,  whofe  office  naturally  extends  to  all  objects  of 
public  welfare,  the  head  police  mafter  is  the  proper 
chief  of  the  whole  fyllem  of  police.  His  office  takes  in 
the  great  cotnpafs  of  this  department,  but  confined  to 
the  general  objects  of  public  fecurity  and  order.  lie 
is  not  here,  as  in  fome  large  towns,  the  formidable  co¬ 
partner  of  -family  fecreta,  and  the  inviiible  witnefs  of 
the  aCtionb  of  the  private  man.  Under  the  head  po¬ 
lice-mailer  is  the  police  office,  where  iit  a  police- mafter, 
two  prefidents,  the  one  for  criminal,  the  other  lor  civil 
cafes,  and  two  confulters,  cliofen  from  the  burgher  clifs. 

To  this  is  committed  the  -care  to  maintain  decorum, 
good  order,  and  morale  :  alfo  it  is  its  bufinefs  to  fee  to 
the  obfervance  of  the  laws,  that  the  orders  iiTued  by  go¬ 
vernment,  and  the  dtcilions  of  the  courts  of  juft  ice, 
are  put  in  force.  The  attainment  of  thefe  purpofes  is 
eift&cd  by  the  following  mechanifin: 

The  residence  is  divided  into'teri  departments  Each 
of  thefe  has  a  president,  appointed  to  watch  over  the 
laws,  the  fecurity,  and  the  order  of  his  diftridf.  The 
duties  and  rights  of  this  office  are  not  ltfs  extenfive 
than  important.  A  prelident  mull  have  exaCl  know¬ 
ledge  of  the  inhabitants  of  his  department,  over  which, 
a  fort  of  parental  authority  is  committed  to  him  ;  he  is 
the  ccnfor  morum  of  his  department;  his  houfe  mnft  not 
be  bolted  or  barred  by  night  or  day,  but  mull  be  a  place 
of  refuge,  continually  open  to  all  that  are  in  danger  or 
did  refs  ;  he  himfelf  may  not  quit  the  town  for  the  fpace 
of  two  hours,  without  committing  the  difeharge  of  his 
office  to  fome  other  perfon.  The  police  commando 
(cenftables),  and  the  watchmen  cf  his  department,  arc 
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Peterf-  under  his  orders  ;  and  he  is  attended  on  all  affairs  cf 

burgh,  hjg  0fgce  by  two  ferjeants.  Complaints  againft  unjuft 
behaviour  in  the  preiident  may  be  brought  to  the  po¬ 
lice  office. 

Each  department  is  again  divided  into  three,  four,  or 
five  fubdiviiions,  called  quarters,  of  which,  in  the  whole 
refidence,  are  42.  Each  of  thefe  has  a  quarter- infpec* 
tor,  in  fubordination  to  whom  is  a  quarter-lieutenant. 
The  duty  of  thefe  police-officers  is  in  harmony  with 
that  of  the  prefident,  only  that  their  aftivity  i*  confi¬ 
ned  to  a  fmaller  circle.  They  fettle  low  affairs  and 
flight  altercations  on  the  fpot,  and  keep  a  watchful  eye 
on  all  that  paffes. 

The  number  of  the  nightly  watch  in  the  city  amounts 
to  500.  They  have  their  ftations  affigned  them  in 
watch-houfes  at  the  corners  of  ftreets;  and,  befides  their 
proper  deftination,  are  to  affift  in  the  taking  up  of  of¬ 
fenders,  and  in  any  fervice,  by  day  or  night,  as  their 
commanders  (hall  require.  Befides  thefe,  for  the  exe¬ 
cution  of  the  police  orders,  and  to  ad  as  patroke,  there 
is  alfo  a  commando  of  120  men,  who, ‘in  cafes  of  emer¬ 
gency,  are  fupported  by  a  company  of  lcofaks,  or  a  re¬ 
giment  of  huffars. 

This  machine,  confiding  of  fo  many  fuboidinatc 
parts,  preferves  in  its  orderly  conrfe  that  fecurity  and 
peace  which  excite  the  admiration  of  all  foreigners. 
The  aftivity  of  every  individual  member  is  unobferved  in 
the  operation  of  the  whole  ;  and  by  fuch  a  distribution 
alone  is  the  attainment  of  fo  complicated  an  aim  prafti- 
cable. — All  the  quarter- infpeftors  of  a  department  re¬ 
pair  every  morning,  at  feven  o’clock,  to  their  infpec- 
tor’s  houfe,  to  lay  before  him  the  report  of  all  that  has 
happened  in  their  quarters  during  the  laft  24  hour?  ; 
and  at  eight  o’clock,  all  the  infpeftors  bring  together 
thefe  feveral  repoits  into  the  police-office,  whereupon 
they  fir  ft  and  immediately  take  into  examination,  the 
cafes  of  pei Tons  taken  into  enftody  during  the  night. 
On  urgent  occafions,  the  police-office  afiembles  at  all 
hours. 

This  oiganization,  and  the  extraordinary  vigilance  of 
the  police,  which  is  found  competent  to  the  bulinefs  of 
a  numerous  and  reftlefs  people,  rendei  all  lee  ret  inquifi- 
tions  unneceffary.  The  police  lias  knowledge  of  all 
perfons  in  the  refidence  ;  travellers  who  come  and  go 
are  fubjeft  to  certain  formalities,  which  render  it  ex 
tremely  difficult  to  conceal  their  place  of  abode,  or  their 
departure  from  the  city.  To  this  end,  every  houfe- 
li older  and  innkeeper  is  obliged  to  declare  to  the  police, 
who  lodges  with  him,  or  what  ftrangers  have  put  up  at 
his  houfe.  If  a  ftrangcr  or  lodger  ftays  out  fill  night, 
the  landlord  muft  inform  the  police  of  it  at  latefl  on  the 
third  day  of  his  abfence  from  his  houfe.  The  cautiona¬ 
ry  rules,  in  regard  to  travellers  quitting  the  town,  are 
ftiil  more  drift.  Thefe  muft  publiffi  in  the  newspapers 
their  name,  their  quality,  and  their  place  of  abode,  three 
-  feveral  times,  and  produce  the  newfpapers  containing  the 
advertifement,  as  a  credential  in  the  government  from 
which  they  then  receive  their  paffpoit  ;  without  which, 
it  is  next  to  impolfible  to  get  out  of  the  empire.  This 
regulation  not  only  fecures  the  creditor  of  the  perfon 
about  to  depart,  blit  alfo  enables  the  police  to  keep  a 
clofer  infpeftion  over  all  fufpefted  inhabitants. 

If  individuals  may  be  fufpefted  by  the  government, 
becaufe  their  means  of  fupport.  the  company  they  keep, 
and  their  whole  conrfe  of  aftion,  are  clofely  wrapped 
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up  in  myftery  ;  fo  Hkewife  may  whole  focieties  be  lefs  Pefurf. ;  ’ 
indifferent  to  it,  if  they  carefully  conceal  the  objeft  of  burgk  |f 
their  conneftion,  or  their  very  exiflence,  from  the  eye  1 

of  the  public.  The  police  watches  here,  with  laudable 
attention,  over  fecret  focieties  of  all  kinds;  and  fre¬ 
quently  a3  the  fanatical  fpirit  of  religious  or  political  !» 

feftaries,  or  the  enthufiafm  of  pretended  myftagogues, 
have  attempted  to  neftle  heie,  they  have  never  been 
able  to  proceed,  or  only  for  a  very  ffiort  time.  Ani¬ 
mal  magnetifm,  Martinifm,  Rofycrutianifm,  and  by 
whatever  other  name  the  conceits  of  diftempered  imagi¬ 
nations  may  be  called,  have  always  been  attended  with 
the  fame  bad  fuccefs  on  this  ftage. 

From  this  (ketch  it  will  be  readily  imagined,  that  the 
number  of  impoftors  and  diftnrbers  of  the  public  peace 
can  be  but  final!.  Quarrels  and  affrays  in  the  ftreet  or 
in  the  cabaks  but  feldom  happen.  The  perfon  attack¬ 
ed  calls  the  neareft  watchman  ;  and  in  a  moment  both 
the  aggreffor  and  the  aggrieved  are  taken  into  cuftody, 
and  led  to  the  next  fieja  ( police- watch-houfe),  where 
the-caufe  of  their  quarrel  is  inquired  into,  and  the  ag¬ 
greffor  is  punifhed.  For  matters  of  fome  descriptions, 
there  is  a  peculiar  tribunal,  under  the  denomination  of 
the  oral  court,  which,  on  account  of  its  fingularity,  de- 
ferves  to  be  briefly  noticed. 

In  each  quarter  of  the  town  are  one  or  more  judges 
of  the  oial  court,  who  are  chofen  from  the  clafs  of 
burghers,  and  with  whom  are  affociated  a  few  jurats. 

This  court  fits  daily  m  the  forenoon,  and  proceeds  oral¬ 
ly  in  all  the  differences  that  come  before  it.  It,  how¬ 
ever,  keeps  a  day-book,  in  which  are  entered  all  the 
caufes  and  decifions  of  the  court,  and  which  muft  be 
every  week  laid  before  the  magiftrate.  When  a  charge 
is  brought,  the  court  declares  it  orally  to  the  prefident 
of  the  quarter  :  whereupon  the  accufed  muft  not  delay 
his  appearance  bcfoie  the  police  longer  than  one  day 
after  he  has  received  the  fummons.  Every  caufe  muft 
be  determined  in  one  day,  or,  if  the  examinations  require 
more  time  in  collefting,  in  three  days.  The  oral  court 
communicates  the  decifion  to  the  prefident  of  the  quar¬ 
ter  by  means  of  bis  day-book,  in  order  to  its  ratifica¬ 
tion.  If  either  party  is  not  fatisfied  with  the  fentence, 
he  may  appeal  to  the  court  as  appointed  in  the  regula¬ 
tions. 

This  is  a  very  favourable  account  of  the  police  of  St 
Peterfburgh  ;  but  it  is  differently  reprefented  in  Beau • 

John's  Travels  of  two  Frenchmen  through  RuJJta^  in 
1790 — 1792.  According  to  him,  the  police  of  the 
capital  of  that  empire  is  far  from  being  on  the  moft  re- 
Ipeftable  footing.  There  happen,  indeed,  but  few  ac¬ 
cidents  in  the  night  ;  yet  fometimes  murders  are  com¬ 
mitted,  and  ef pec  rally  thefts  ;  for  which,  according  to 
our  author,  it  is  exceedingly  rare  to  obtain  juftice. 

When  a  perfon  has  been  affaffinated  in  fome  place  of 
bad  repute,  the  police-officer  is  engaged  to  fecrecy  by 
means  of  a  few  iubles ;  fo  that  the  affair  is  foon  hufhed 
up,  unlefs  the  deceafed  belonged  to  fome  powerful  fa¬ 
mily,  whole  intereft  makes  it  neceffary  that  inquiries 
fhonld  be  inflitnted.  When  two  perfons  quarrel,  either 
in  the  ftreet  or  in  a  public- houfe,  he  who  pays  the  in¬ 
quirer  is  always  in  the  right  :  the  inferior  police-officers 
are  never  proof  againft  money  ;  and  the  poor  individual, 
whether  he  be  in  the  right  or  wrong,  is  almoft  fure  of 
a  beating. 

PETIVER  (James),  a  famous  Englifh  botanift,  was 
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’stiver,  contemporary  with  Plukenet ;  but  the  exa&  time  of 
\  fianufc  his  birth  is  not  known,  nor  is  much  intelligence  con- 

c  -v - '  cerning  him  at  prefent  to  be  obtained.  His  profeffion 

was  that  of  an  apothecary,  to  which  he  was  apprenticed 
under  Mr  Feltham,  then  apothecary  to  St  Bartholo- 
#  air.  mew’s  hofpital  *.  When  he  entered  into  butinefs  for 
a  Sift-  himfelf,  he  fettled  in  Alderfgate-ftreet,  and  there  con- 
cl  of  Bo-  tinned  for  the  remainder  of  his  life.  He  obtained  con- 
^  fiderable  bufinefs,  and  after  a  time  became  apothecary 

to  the  charter  houfe.  After  the  Tradescants,  he  ap¬ 
pears  to  have  been  the  only  peifon,  except  Mr  Courteu 
and  Sir  Hans  Sloane,  who  made  any  confiderable  col¬ 
lection  in  natural  luftory,  previous  to  thofe  of  the  pre¬ 
fent  day.  He  engaged  the  captains  and  lhrgeons  ofs 
(hips  to  bring  him  home  fpeeimens,  and  enabled  them 
to  felecl  proper  objedts,  by  piinted  diredions  which  he 
diiFribiited  among  them.  By  tliefe  means  Ills  collec¬ 
tion  became  fo  valuable,  that  fome  time  before  his  death, 
Sir  Hans  Sloane  offered  him  L.  4000  for  it.  After 
his  death,  it  was  purchafed  by  the  fome  collector.  His 
mufenm  extended  his  fame  both  at  home  and  abroad. 
Pie  was  elc&ed  into  the  Royal  Society  ;  and  becoming 
acquainted  with  Ray,  aiTilled  him  in  arranging  the  fe- 
cond  volume  of  his  HiHory  of  Plants.  He  died  April 
20.  1718  ;  and  much  honour  was  (hewn  to  him  at  his 
funeral,  by  the  attendance  of  Sir  Hans  Sloane,  and 
other  eminent  men,  as  pall  bearers,  &c.  By  future  bo- 
tanids,  his  name  was  given  to  a  plant.  See  Pei  ivk- 
ri a,  EncycL 

He  gave  the  world  feveral  publications  on  various 
fubjedts  of  natural  hiltory  :  1.  Mufti  Petlveriani  Centu - 
ria  decern,  1692 — 1703,  8vo.  2 .  Gazophyhicii  Natura 
et  Artis,  Decades  decern,  folio,  1702,  with  ico  plates. 

3.  A  Catalogue  of  Mr  Ray’s  Englifh  Herbal,  illnftra- 
ted  with  hgures,  folio,  1713,  and  continued  in  1715. 

4.  Many  fmall  publications,  which  may  be  found  enu¬ 
merated  in  Dr  Pultney’s  book.  5.  Many  papers  in 
the  Pliilofophical  Transactions,  and  a  material  article  in 
the  third  volume  of  Ray’s  work,  entitled,  Plant*  Ra¬ 
t-ions  Chinetifes  Madrafpatatue ,  tt  African* ,  a  jfacobo 
Petivero  ad  opus  Confummandum  Collate,  &c.  Many 
of  his  fmaller  trads  having  become  very  fcarce,  his 
works  were  colleded  and  publifhed,  exclnfive  of  his 
papers  in  the  Tranfadions,  in  2  vols  folio,  and  one  8vo, 
in  the  year  1764. 

PHASIANUS  (See  EncycL ).  A  fpecies  of  this 
genus  of  birds,  formerly  not  deferibed,  was  fent  from 
Batavia  to  England  by  Lord  Macartney,  or  fome  of 
his  attendants,  when  they  were  on  their  voyage  to  Chi¬ 
na.  The  fpecies  to  which  it  feemed  to  be  molt  nearly 


allied,  in  point  of  general  habit  or  appearance,  was  the  PhafL. 
phafianus  curviroftris ,  or  Impeyan  pheafant  ;  an  Ealt  Ph'hto- 
Indian  bird,  deferibed  and  figured  both  in  Mr  Latham’s 
Ornithology,  and  in  the  Muleum  Leverianum.  From 
that  bird,  however,  it  differs  very  coniiderably.  The 
tail  of  the  latter  being  in  a  mutilated  Hate,  it  W3S  fcarce 
poffible  to  determine,  with  abfolute  precifion,  whether 
it  fhould  be  referred  to  that  fubdivifion  of  pheafants, 
which  contains  thofe  with  long  or  cuneiform  tails,  or 
thofe  with  rounded  ones,  as  in  the  Impeyan  pheafant. 

The  general  colour  of  this  mod  elegant  bird  was  black, 
with  a  glofs  of  blue,  or  what,  in  the  language  of  natu¬ 
ral  hiltory,  may  be  termed  chalybean  black,  or  bbek 
accompanied  by  a  Heel  blue  luftre.  The  lower  part  of 
the  back  was  of  a  peculiarly  rich  colour,  which,  ac¬ 
cording  to  the  different  diie&tons  of  the  light,  ap¬ 
peared  either  of  a  deep  ferruginous  or  of  the  b right- 
eH  fiery  orangc-red.  This  beautiful  colour  paired  in 
the  manner  of  a  broad  zone  round  the  whole  body  ; 
but  on  the  abdomen  wa3  of  a  much  more  obfeure 
appearance  than  on  the  back,  as  well  as  fome  what 
broken  or  irregular,  especially  on  the  Tides.  The 
throat  was  furnifiied  with  a  large,  and  fome  what  an¬ 
gular,  pair  of  wattles,  uniting  with  the  bare  fpaces  on 
the  cheeks.  The  feathers  on  the  top  of  the  head,  which 
was  of  a  lengthened  form,  ran  a  little  backward,  fo  as 
to  give  the  appearance  of  an  indiilind  occipital  crelh 
The  beak  was  remarkable  for  a  more  lengthened  and 
curved  afpecl  than  in  any  other  bird  of  this  genus,  ex¬ 
cept  the  Impeyan  pheafant.  The  feathers  on  the  neck, 
back,  and  bread,  were  rounded,  and  of  the  fame  fhell- 
like  or  fcaly  habit  as  thofe  of  the  turkey.  The  legs 
very  Hout,  and  were  armed  with  a  pair  of  extremely 
Hrong,  large,  and  fharp  fours.  Both  legs  and  beak  were 
of  a  pale  colour.  Whether  this  bird  be  really  new  or 
not  to  the  ornithologies  of  Europe,  it  may  at  lead  be 
affirmed  with  fafety,  that  it  had  never  been  properly 
deferibed  ;  nor  can  the  chara&erof  any  fpecies,  hither, 
to  introduced  into  the  books  of  any  fyderriatic  natural- 
id?  be  coolidered  as  a  jud  or  competent  fpecifie  charac¬ 
ter  of  the  prefent  bird.  .  It  may  be  called  th afire  back¬ 
ed  pheafant ;  and  its  effential  character  may  be  delinea¬ 
ted  in  the  following  terms:  Black  pheafant  with  a  decl- 
blue  glofs  ;  the  Tides  of  the  body  rufous  ;  the  lower 
part  of  the  back  fiery  ferruginous  ;  the  tail  rounded  ; 
the  two  middle  feathers  pale  yellow  brown. — Sir  George 
Staunton's  Account  of  an  Embajfy  to  China ,  &c. 

PHILOSOPHIC  r,  a  lover  ol  fophidry  or  falfe  rea- 
foning,  in  contradidindtion  to  philofopher,  who  is  a  lover 
of  found  reafoning,  true  fcience,  and  practical  vvifdom. 


Critical  PHILOSOPHY. 


C  *in  of  CK1TlCAh  ^^^OSOPHY,  is  the  appellation  given 
t  fcience.  ^  to  a  fydem  of  fcience,  of  which  the  founder  is  Im¬ 
manuel  Kant,  regius  profedbr  of  logic  and  metaphyfics 
in  the  univerfity  of  Koenigfberg.  Of  this  fydem,  which 
is  very  generally  admired  in  Germany,  we  promifed,  in 
our  Proipedtus,  to  gratify  our  fpeculative  readers  with 
a  fhort  view  ;  and  that  promife*  we  are  enabled  to  ful¬ 
fil,  by  the  kind  communication  of  an  illuftrions  foreign¬ 
er,  who,  after  a&ing  a  confpicuous  part  on  the  theatre 
of  the  world,  and  driving  in  vain  to  Item  the  torrent  of 
Supfl,  Vol.  II.  Part  I. 


democratic  innovation,  is  now  living  an  exile  from  his 
wretched  country,  and  cultivating  the  fciences  and  the 
arts  of  peace. 

“  To  explain  (fays  lie)  the  philofophy  of  Kant  inOhfcurity 
all  its  details,  would  require  a  long  and  a  painful  (liidy,0^,ts  *an- 
without  producing  any  real  advantage  to  the  reader.  Eua£c* 
ri  he  language  of  the  author  is  equally  obfeure,  and  his 
reafonings  equally  fubtle,  with  thofe  of  the  commenta¬ 
tors  of  Ariftotle  in  the  15th  century.” 

The  truth  of  this  affertion  will  be  denied  by  none, 

Y  y  who 
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who  have  endeavoured  to  make  themfelyea  matters  of 
the  works  of  Willich  and  Nitfch  on  the  critical  philofo- 
phy  ;  and  the  fource  of  this  obfeurity  feems  to  be  fuf- 
ficiently  obvious.  Befides  employing  a  vaft  number  of 
words  of  his  own  invention,  derived  from  the  Greek 
language,  Kant  ufes  expreflions,  which  have  long  been 
familiar  to  metaphyficians,  in  a  fenfe  different  from  that 
in  which  they  are  generally  received ;  and  hence  a  large 
portion  of  time  is  requifite  to  enable  the  moil  fagacious 
mind  to  afeertain  with  precifion  the  import  of  his  phra- 
feology. 

The  difficulty  of  comprehending  this  philofophy  has 
contributed,  we  believe,  more  than  any  thing  elfe,  to 
bring  it  into  vogue,  and  to  raife  the  fame  of  its  author, 
hfenare  afhamed,  after  fo  laborious  and  fatiguing  a  ffudy, 
to  acknowledge  that  all  their  labour  has  been  thrown 
away  ;  and  vanity  prompts  almofl  every  man  to  raife 
the  importance  of  that  branch  of  fcience  which  is  un- 
derftood  but  by  a  few,  and  in  which  he  is  confcious 
that  his  own  attainments  have  been  great.  4<  We  ac¬ 
knowledge,  however,  that  in  the  fyftem  of  Kant  there 
is  difplayed  much  genius,  combination,  and  fyflematic 
arrangement  ;  but  this  only  affords  one  of  the  many 
reafons  which  it  prefents,  for  our  regretting  that  the 
author  has  not  direded  his  mind  to  more  ufeful  re- 
fearches,  and  that  he  has  waded  the  ftrength  of  his  ge¬ 
nius  in  rendering  uncertain  the  moft  comfortable  truths, 
and  in  giving  the  appearance  of  novelty  to  opinions  for 
the  mod  part  taught  long  before  his  day.. 

The  following  analyfis,  we  believe,  will  fufficiently 
enable  any  one,  at  all  converfant  with  metaphylical 
fcience,  to  form  a  judgment  of  this  celebrated  fyllem  ; 
and  our  corrcfpondent,  on  whofe  word  the  reader  may 
rely,  allures  us,  that,  in  detailing  the  principles  of  Kant, 
he  has  taken  fpecial  care  to  exhibit  them  with  the  ut- 
inoil  poffible  exa&nefs,  having  feveral  times  preferred 
the  obfeurity  of  the  author’s  reafonings  and  language, 
to  the  dangerof  a  falfe,  though  more  perfpicuous,  in- 
3  terpretation. 

Divifion  of  “  Kant  divides  all  our  knowledge  into  that  which  is 
human  a  priori,  and  that  which  is  a  pojleriori .  Knowledge 
knowledge.^ pr\or\  Jg  conferred  upon  us  by  our  nature.  Know¬ 
ledge  a  pofleriori  is  derived  from  our  fenfations,  or  from 
experience  ;  and  is  by  our  author  denominated  empyric. 
One  would  at  ftrtt  be  induced,  by  this  account  of  the 
origin  of  human  knowledge,  to  believe  that  Kant  in 
tended  to  revive  the  fyftem  cf  innate  ideas  ;  but  we  very 
quickly  difeover  that  fuch  is  not  his  fyftem.  He  con- 
fiders  all  our  knowledge  as  acquired.  He  maintains, 
that  experience  is  the  occasional  caufe  or  produdrice  of 
all  our  knowledge ;  and  that  without  it  we  could  not 
have  a  fingle  idea.  Our  ideas  a  priori ,  he  fays,  are  pro¬ 
duced  with  experience,  and  could  not  be  produced  with¬ 
out  it  ;  but  they  are  not  produced  by  it,  or  do  not  pro¬ 
ceed  from  it.  They  exift  in  the  mind  ;  they  are  the 
forms  of  the  mind.  They  are  diftinguifhed  from  other 
ideas  by  two  marks,  which  are  eafily  difeerned  ;  /.  e. 
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they  appear  univerfal  and  neceffary  ;  or,  in  other  words, 
they  admit  of  no  exception,  and  their  converfe  is  impof- 
fible.  Ideas  which  we  derive  from  experience  have  no 
fuch  characters.  We  can  fuppofe,  that  what  we  have 
feen,  or  felt,  or  heard  once,  we  may  fee,  or  feel,  or  hear 
again  ;  but  we  do  not  perceive  any  impoffibility  in  its 
being  otberwife.  For  inftance,  a  houie  is  on  fire  in  my 
view  :  I  am  certain  of  this  fad;  but  it  affords  me  no^. 
neral  or  neceffary  knowledge.  It  is  altogether  a  pojle¬ 
riori  ;  the  materials  are  furnifhed  by  the  individual  1m- 
preflion  which  I  have  received ;  and  that  imprefiion 
might  have  been  very  different. 

“  But  if  1  take  twice  two  fmall  balls,  and  learn  to 
call  twice  two  four ,  I  Ihali  be  immediately  convinced, 
that  any  two  bodies  whatever,  when  added  to  any  two 
other  bodies,  will  conftantly  make  the  fum  of  bodiei 
four.  Experience  has  indeed  afforded  me  the  opportu - 
'  nily  of  acquiring  this  knowledge  ;  but  it  has  not  given 
it  to  me  ;  for  how  could  experience  prove  to  me  that 
this  truth  fhall  never  vary?  Expeiience  muff  always 
be  limited ;  and  therefore  cannot  teach  us  that  which  i3 
neceffary  and  univerfal .  It  is  not  experience  which  dif- 
covers  to  us,  that  we  fhall  always  have  the  furface  of 
the  whole  pyra  lid  by  multiplying  its  bale  by  the  third 
part  of  its  height  ;  or  that  two  parallel  lines,  extended 
in  infinitum,  fhall  never  meet. 

“  All  the  truths  of  pure  mathematics  are,  in  the  lan¬ 
guage  of  Kant,  a  priori.  Thus,  that  a  ftraight  line  is 
the  ihorteft  of  all  poflible  lines  between  two  fixed  points; 
that  the  three  angles  of  a  triangle  are  always  equal  to  two 
right  angles  ;  that  we  have  the  fame  fum,  whether  we 
add  5  to  7  or  7  to  5  ;  and  that  we  have  the  fame  re¬ 
mainder  when  we  fubtrad  5  from  10  as  when  we  fub¬ 
trad  10  from  15 — are  fo  many  proportions,  which  are 
true  a  priori.  4 

“  Pure  knowledge  a  priori,  is  that  which  is  abfolnte-Pureknow 
ly  without  any  mixtuie  of  experience.  Two  and  /W0,ed£ea 
men  make  four  mm ,  is  a  tiuth,  of  which  the  knowledge-^n<?r<4 
is  a  priori  ;  but  it  is  not  pure  knowledge,  becaufe  the 
truth  is  particular.  The  ideas  o Ifubjlance,  and  of  caufe 
and  ejfed,  are  a  priori ;  and  when  they  are  feparated 
from  the  objedts  to  which  they  refer  (we  fuppoie  from 
this  or  that  particular  objed),  they  form,  in  the  lan¬ 
guage  of  Kant,  void  ideas  (a).  It  is  our  knowledge 
a  priori,  i  e.  that  knowledge  which  precedes  experience 
as  to  its  origin,  which  renders  experience  poflible  (b). 

Our  faculty  of  knowledge  has  an  effed  on  our  ideas  of 
fenfation  analogous  to  that  of  a  veflel,  which  gives  its 
own  form  to  the  liquor  with  which  it  is  filled.  Thus, 
in  all  our  knowledge  a  pojleriori,  there  is  fome thing  a 
priori  derived  from  our  faculty  of  knowledge.  All  the 
operations  of  our  minds  ;  all  the  impreflions  which  our 
external  and  iuternal  fenfes  receive  and  retain,  are 
brought  into  effed  by  the  conditions,  the  forms,  which 
exift  in  us  by  the  pure  ideas  a  priori,  which  alone  ren¬ 
der  all  our  other  knowledge  certain. 

“  Time  and  fpace  are  the  two  effential  forms  of  theT'me^t 

mind :  fpace. 


(a)  In  the  language  of  Locke  abfiraR  ideas .  .  . 

(a)  In  our  correfpondent’s  manufeript,  this  fcntence  runs  thus :  “  It  is  our  knowledge  a  priori,  or  that  know¬ 
ledge  which  entirely  precedes  experience  as  to  its  origin,  which  experience  renders  poffible  but  here  mull  be  fome 
miftake,  either  by  the  tranffator  or  by  the  amanuenfis  Kant’s  philofophy  is  abundantly  obfeure  and  paradoxical; 
but  it  furely  never  entered  into  his  head  to  reprefent  the  effed  as  prior  in  its  origin  to  the  very  caufe  which 
alone  renders  it  poffible.  The  context,  too,  feems  to  us  to  agree  better  with  the  meaning  of  the  fentence  as  we 
have  printed  it  in  the  text. 
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rokul  :  the  former  for  imprifftons  received  by  the  inter¬ 
nal  fenfe  ;  the  iecond  for  thofe  received  by  our  exter¬ 
nal  i’enfes.  Time  is  neceffary  in  all  the  immediate  (per- 
haps  intuitive)  perceptions  of  objects  ;  and  fpace  in  all 

6  externa/  perceptions. 

xtciiiion-  “  Extcnfion  is  nothing  real  but  as  the  form  of  onr 
fenfations.  If  extenfion  were  known  to  us  only  by  ex¬ 
perience,  it  would  then  be  poflible  to  conceive  that 

7  there  might  be  fenfible  objects  without  fpace. 

mpenetra*  “  It  is  by  mean3  of  the  form  fpace  that  we  are  ena- 
'ility ,  a  priori ,  to  attribute  to  external  objects  irnpene - 

inability,  divffibility ,  mobility ,  See.  ;  and  it  is  by  means 
of  the  form  time  that  we  attribute  to  any  thing  duration , 

S  fucceffion,  Simultaneity,  permanence ,  See. 

Irigin  of  “  Arithmetic  is  derived  from  the  form  of  our  internal 
irithnretic  fenfe,  and  geometry  from  that  of  our  external. 

“  Our  underllanding  collects  the  ideas  received  by 
the  impreflions  made  on  our  organs  of  fenfe,  confers  on 
thefe  ideas  unity  by  a  particular  force  (we  fuppofe  ener¬ 
gy)  a  priori\  and  thereby  forms  the  reprefentation  of 
he  mind.  0bje£f  Thus,  a  man  is  fucceffively  ftruck  with 

the  impreflions  of  all  the  parts  which  form  a  particular 
garden.  His  underllanding  unites  thefe  impreflions,  or 
the  ideas  refulting  from  them  ;  and  in  the  unity  produ¬ 
ced  by  that  unifying  a dl,  it  acquires  the  idea  ot  the  gar¬ 
den.  If  the  obje&s  which  produce  the  imprelTions  af¬ 
ford  alfo  the  matter  of  the  ideas  (c),  then  the  ideas  are 
empyric  ;  but  if  the  objedts  only  unfold  the  forms  of  the 
thought ,  the  ideas  are  a  priori.  The  add  of  the  under¬ 
llanding  which  unites  the  perceptions  of  the  various  parts 
of  an  objcdl  into  the  perception  of  one  whole,  is  the  lame 
io  with  that  which  unites  the  attribute  with  its  fubjedl. 
Analytic  “  Judgments  are  divided  into  two  fpecies  ;  analytic 
judgments.  ancj  jyniJjetir.  An  analytic  judgment  is  that  in  which 
the  attribute  is  the  mere  developement  of  the  fubjtdl, 
and  is  found  by  the  fimple  analyfis  of  the  perception  ; 
as  bodies  are  extended ;  a  triangle  has  three  Jules. 

Synthetic  “  ^  fynthctical  judgment  is  that  where  the  attribute 
judgments,  is  connected  with  the  fubjedl  by  a  caufe  (or  bafis)  ta¬ 
ken  from  the  faculty'  of  knowledge,  which  renders  this 
connection  neceffary  :  as,  a  body  is  heavy  ;  wood  is  com - 
buftible  ;  the  three  angles  of  a  triangle  are  equal  to  two 
right  angles.  There  are  fynthefes  a  priori  and  a  pojle- 
*  viori ;  and  the  former  being  formed  by  experience,  we 
have  the  fure  means  of  avoiding  deception.  . 

“  It  is  a  problem,  however,  of  the  utmoft  import¬ 
ance,  to  difeover  how  fynthetic  judgments  a  priori  are 
pohible.  How  comes  it,  for  example,  that  we  can  af¬ 
firm  that  all  the  radii  of  a  circle  are  equal,  and  that 
two  parallel  lines  will  never  meet  ?  It  is  by  iludying 
the  forms  of  our  mind  that  we  difeover  the  poflibility 
of  making  thefe  affirmations.  In  all  objedls  there  are 
things  which  mull  neceffarily  be  thought  (be  flip- 
plied  by  thought)  ;  as,  for  example,  that  there  is  a  fub- 
fiance ,  an  accident ,  a  caufe ,  and  certain  ejfefts. 

Forms  of  “  The  forms  of  the  underllanding  are,  quantity ,  qua - 
the  under-  lity ,  relation ,  modality. 

Handing.  t<  Quantity,  Kant  diflinguifhes  into  general)  particular) 

and  individual ;  quality,  into  affirmation)  negation ,  infi¬ 
nite  ;  relation,  into  categoric,  hypothetic ,  and  disjunctive ; 
and  modality,  into  problematic ,  certain ,  and  neceffary. 


He  adds  alfo  to  thefe  properties  of  the  four  principal 
forms  of  the  underllanding,  a  table  of  categories,  or  fun¬ 
damental  ideas  a  priori.  T  ? 

“  Quantity,  gives  unity,  plurality,  totality .  Quality,  Categories 
gives  reality,  negation,  limitation.  Relation,  gives  inhe¬ 
rence,  fubj lance,  caufe,  dependence,  community,  reciprocity. 

Modality,  gives  poffibility,  bnpojfibiiity ,  exijltnce,  nothing , 
neceffity ,  accident.  Thefe  categories  can  only  be  applied 
to  experience.  When,  in  the  conlideration  of  an  ob- 
j t&cy  we  abilradl  all  that  regards  fenlation,  there  remain 
only  the  pure  ideas  of  the  underllanding,  or  the  catego¬ 
ries,  by  which  a  thing  is  conceived  as  a  thing. 

“  Pure  reafon  is  the  faculty  of  tracing  our  know¬ 
ledge  a  priori,  to  fubjedl  it  to  principles,  to  trace  it 
from  its  neceffary  conditions,  till  it  be  entirely  with¬ 
out  condition,  and  in  complete  unity.  This  pure 
reafon  has  certain  fundamental  rules,  after  which  the 
neceffary  connexion  of  our  ideas  is  taken  for  the  de¬ 
termination  of  the  objedls  in  themfelves  ;  —  an  illufion 
which  we  cannot  avoid,  even  when  we  are  acquainted 
with  it.  We  can  conclude  from  what  we  know  to 
what  we  do  not  know ;  and  we  give  an  objective  rea¬ 
lity  to  thefe  concluflons  from  an  appearance  which  leads 
us  on.  I4 

u  The  writings  of  Kant  are  multifarious;  but  it  is  Critique 
in  his  work  entitled  the  Critique  of  Pure  Reafon  that  °f  Pure  reil'' 
he  has  chiefly  expounded  his  fyltein.  This  work  is  a^’n* 
treatife  on  a  pretended  fcieuce,  of  which  Kant’s  fcho- 
lars  confider  him  as  the  founder,  and  which  lias  for  its 
objedls  the  natural  forces,  the  limits  of  our  reafon,  as  the 
fource  of  our  pure  knowledge  a  priori,  the  principles  of  all 
truth.  Kant  does  not  propoie  to  give  even  an  expoli- 
tion  of  thefe  branches  of  knowledge,  but  merely  to 
examine  their  origin  ;  not  to  extend  them,  but  to  pre¬ 
vent  the  bad  ufe  of  them,  and  to  guard  us  againil  eiror. 

He  denominates  this  fcience  tranjan dental  criticifm;  be- 
caufe  he  calls  all  knowledge,  of  which  the  ohjedt  is  not 
furnifhed  by  the  fenfes,  and  which  concerns  the  kind 
and  origin  of  our  ideas,  tranfcendcntal  knowledge.  The 
Criticifm  of  Pure  Reafon,  which  gives  only  the  funda¬ 
mental  ideas  and  maxims  a  priori,  without  explaining 
the  ideas  which  are  derived  from  them,  can  lead  (fays 
Kant)  to  a  complete  fyllem  of  pure  knowledge,  which 
ought  to  be  denominated  tranfcendcntal  philofophy,  of 
which  it  (the  Criticifm,  &c.)  prefents  the  architectonic 
plan,  i.  e.  the  plan  regular  and  well  difpofed. 

“  The  work  entitled  ‘The  Critique  of  Pure  Reafon, 
is  divided  into  feveral  parts  or  fedtions,  under  the  ridi¬ 
culous  titles  of  JEflhetic  tranfcendental ;  of  tranfccndental 
logic ;  of  the  pure  ideas  of  the  unclerjlanditig ;  of  the 
tranfcendental  judgment  ;  of  the  paralogifm  of  pure  rea¬ 
fon  ;  of  the  ideal  tranfcendental ;  of  the  criticifm  of  Specu¬ 
lative  theologies ;  of  the  difcipline  of  pure  reafon,  See.  ^ 

4<  But  to  proceed  with  our  abilradl  of  the  fyftem.\v\ic  .mot 
We  know  objedls  only  by  the  manner  in  which  they  know  ob. 
affedt  us;  and  as  the  impreflions  which  they  make  upon!  &  as  they 
us  are  only  certain  apparitions  or  phenomena,  it  is  ^'^hemfelves 
pofiible  for  us  to  knowf  what  an  oijed  is  in  itfclf.  In 
confequence  of  this  affertion,  fonie  have  fuppoted  that 
Kant  is  an  idealijl  like  Berkeley  and  fo  many  others, 
who  have  thought  that  fenfations  are  only  appearances, 

Yy  2  and 


(c)  This  is  wonderful  jargon  \  but  the  reader  will  refledl  that  it  is  not  ours. 
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and  that  there  is  no  truth  but  in  our  reafon  ;  but  fucli 
is  not  the  opinion  of  Kant(n).  According  to  him, 
our  underhanding,  when  it  coniiders  the  apparitions  or 
phenomena,  acknowledges  the  exigence  of  the  objedts  in 
themfelvcs,  inafmuch  as  they  fcrve  for  the  bafes  of  thofe 
apparitions  ;  thougli  wc  know  nothing  of  their  reality , 
and  though  wc  can  have  no  certitude  but  in  experience. 

“  When  we  apply  the  forms  of  our  linderilanding, 
fuch  as  unity ,  totality ,  fubjlance ,  cafua/ity ,  exijlence ,  to 
certain  ideas  which  have  no  objedl  in  j ''pace  and  time,  we 
make  a  fallacious  and  arbitrary  application.  All  thefe 
forms  can  bear  only  on  fenlible  objedis,  and  not  on  the 
^uor  id  of  things  in  itfelf  of  which  we  can  think,  but 
which  we  can  never  know,  beyond  things  fenlible 
we  can  only  have  opinions  or  a  belief  of  our  reafon. 

44  The  motives  to  confider  a  proportion  as  true,  are' 
either  olyeHive,  i.  e.  taken  from  an  external  objedf,  lo 
that  each  man  (hall  be  obliged  to  acknowledge  them  ; 
and  then  there  is  a  truth  evident  and  fufceptible  of  de - 
monjlralioh ,  and  it  may  be  faid  that  we  are  convinced ; 
or  the  motives  are  fubjeHive,  i.  e.  they  exifl  only  in  the 
mind  of  him  who  judges,  and  he  is  perfuaded. 

u  Truth,  then,  conlifls  in  the  agreement  of  our  no - 
(ions  with  the  objeHs,  in  fuch  a  manner  as  that  all  men 
are  obliged  to  form  the  fame  judgment ;  belief  con- 
lifts  in  holding  a  thing  for  true  in  a  fubjeHive  manner , 
in  confequence  of  a  perfuafion  which  is  entirely  per- 
fonal,  and  has  not  its  balls  in  an  objedl  fubmitted  to  ex¬ 
perience. 

4<  There  is  a  belief  of  doHrine ,  of  which  Kant  gives, 
as  an  example,  this  aflertion — 4  there  are  inhabitants  in 
the  planets.5  We  mull  acknowledge  (he  adds)  that 
the  ordinary  mode  of  teaching  the  exillence  of  God  be¬ 
longs  to  the  belief  of  doHrine ,  and  that  it  is  the  fame 
with  the  immortality  of  the  foul.  The  belief  of  doHrine 
(he  continues)  has  in  itfelf  lomethin  gfaggering  ;  but  it 
is  not  the  fame  with  moral  belief.  In  moral  belief  there 
is  fomething  necijj'ary  ;  it  is  (fays  he),  that  I  fhould 
obey  the  law  of  morality  in  all  its  parts.  The  end  is 
ilrongly  cflablilhed  ;  arid  I  can  perceive  only  one  condi¬ 
tion,  by  means  of  which  this  end  may  be  in  accord  with 
all  the  other  ends,  i.  e.  that  there  is  a  God.  I  am  certain 
that  no  man  knows  any  other  condition  which  can  con- 
dudl  to  the  fame  unity  of  end  under  the  moral  law  ; 
which  law  is  a  law  of  my  reafon.  I  will  canfequently 
believe  certainly  the  exijlence  of  God ,  and  a  future  life  } 
becaufe  this  peifuahon  lenders  immoveable  my  moral 
principles  —  principles  which  I  cannot  reject  without 
rendering  mylelf  contemptible  in  my  own  eyes.  I  wrfh 
for  happinefs,  but  L  do  not  wifh  for  it  without  mora¬ 
lity  ;  and  as  it  depends  on  nature ,  I  cannot  wifh  it  with 
this  condition,  except  by  believing  that  nature  depends 
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on  a  Being  who  caufes  this  connexion  between  mora¬ 
lity  and  happinefs.  This  fuppolition  is  founded  on  the 
no  ant  (or  necejjity )  of  my  reafon,  and  not  on  my  duty. 

44  We  have,  however,  no  certainty  (lays  leant)  in 
our  knowledge  of  God,  becaufe  certainty  cannot  exill 
except  when  it  is  founded  on  an  objedt  of  experience. 

The  philotbpher  acknowledges,  that  pure  reafon  is  too 
weak  to  prove  the  exillence  of  a  being  beyond  the 
reach  of  our  fenfes.  The  lieceffity  of  believing  in  God 
is  therefore  only  fubjeHive ,  although  neceflary  and  ge¬ 
neral  for  all  thole  beings  who  conform  to  their  duty. 
This  is  not  knowledge ,  but  only  a  belief  of  reafon,  which 
fupplies  the  place  of  a  knowledge  which  is  hnpof- 
fihie  (e). 

44  X  he  proofs  of  natural  theology  (fays  our  philo- 
fopherj  taken  from  the  order  and  beauty  of  the  unb 
verie,  &c.  aie  proofs  only  in  appearance.  i  hey  refolve 
themfelves  into  a  bias  of  our  reafon  to  fuppoje  an  Infi¬ 
nite  intelligence  as  the  author  of  all  that  is  poflible  ; 
but  from  this  bias  it  does  not  follow  that  theie  really  is 
luch  an  Author.  To  fay,  that  whatever  cxifts  mull  have 
a  caufe,  is  indeed  a  maxim  a  prion  ;  but  it  is  a  maxim 
applicable  only  to  experience,  for  one  knows  not  how 
to  iubjedt  to  the  laws  ol  our  perceptions  that  which 
is  abiuiutely  independent  of  them,  it  is  as  if  we  were 
to  lay,  that  whatever  txifls  in  experience  mull  have  ail 
experience;  but  the  world,  taken  as  a  whole,  is  with¬ 
out  experience  as  well  as  its  caufe.  It  is  much  better 
to  diaw  the  proof  of  the  exigence  of  Gcd  from  mora¬ 
lity,  than  to  weaken  it  by  fuch  reafoning.  This  proof 
is  relative.  It  is  impoliibie  to  know  that  God  exiits  ; 
but  we  can  comprehend  how  it  is  poflible  to  act  morally 
on  the  fuppofition  of  the  exillence  (although  incompre- 
henfible )  of  an  intelligent  Creator  — an  exillence  which 
PRACTICAL  REASON  forces  THEORETICAL  reafon  tO 
adopt.  This  proof  not  only  perfuadts,  but  even  acts 
on  the  con  viction,  in  proportion  as  the  motives  of  our 
actions  are  coniormable  to  the  lavv  of  morality. 

44  Religion  ought  to  be  the  means  ol  vntue  and  not 
its  object.  Man  has  not  in  hmifelf  the  idea  of  religion  as 
he  lias  that  of  virtue.  The  latter  has  its  principle  in  the 
mind  ;  it  exills  m  itfelf,  and  not  as  the  means  of  happi- 
neis  ;  and  it  may  be  taught  without  the  idea  of  a  God, 
for  the  pure  law  of  moiahty  is  a  priori. 

44  He  who  does  good  by  inclination  does  not  adl ^ora 
morally.  The  conveile  cl  the  principle  oi  moral iiy  is1 
to  make  perional  happinels  the  bahs(F)  of  the  will. 
There  are  compalfionate  minds  which  feel  an  internal 
plealure  in  communicating  joy  around  them,  and  who 
thus  enjoy  the  iatisiaCtion  ot  others  ;  but  their  actions, 
however  jult,  however  good,  have  no  moral  merit,  and 
may  be  compared  to  other  inclinations;  to  that  of 

honour 


(d)  We  muft  requeft  the  reader  to-obferve  that  this  is  the  language  of  our  correfpondent.  We  have  fhewn 
elfewhere,  that  Berkeley  did  not  deny  the  reality  of  fenfations  ;  and  we  hope  to  lhew  by  and  bye,  that  Rant  is  as 
much  an  idealijl  as  he  was,  if  this  be  a  fair  view  of  the  Critical  Philofopliy. 

(e)  We  have  here  again  taken  the  liberty  to  alter  the  language  of  our  correfpondent.  He  makes  Rant  fay, 
“  It  is  not  this  knowledge,  but  a  belief  of  reafon,  Sec. but  this  is  furely  not  the  author's  meaning.  From  the 
context,  it  is  apparent  that  Rant  means  to  fay,  that  we  have  not,  and  cannot  have,  what  can  be  properly  called* a 
knowledge  of  the  exillence  of  God,  but  only  iuch  a  belief  of  his  exillence  as  fupplies  the  place  of  this  impoliibie 
knowledge.  • 

(f)  This  is  a  very  abfurd  phrafe.  We  fuppofe  Kant’s  meaning;  to  be,  that  the  principles  of  him  whofe  ac¬ 
tions  and  volitions  are  influenced  by  .the  proipedt  of  perfonal  happinefs,  are  the  reverfaof  the  pure  principles  of 
morally. 
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honour  (for  example),  which,  whilft  it  meets  with  that 
which  is  juft  and  ufeful,  is  worthy  of  praife  and  encou¬ 
ragement,  but  not  of  any  high  degree  of  eftcem.  Ac¬ 
cording  to  Kant,  we  ought  not  even  to  do  good ,  either 
for  the  pleafurc  we  feel  in  doing  it,  or  in  order  to  he 
happy,  or  to  render  others  happy  ;  for  any  one  of  thefe 
additions  (perhaps  motives)  would  be  empyrlc ,  and  in¬ 
jure  the  purity  of  our  morals.  A  reafonable  being 
ought  to  deft  re  to  be  exempted  from  all  inclinations ,  and 
never  to  do  his  duty  but  for  his  duty’s  fake. 

“  We  ought  to  a&  after  the  maxims  derived  a  priori 
from  the  faculty  of  knowledge,  which  carry  with  them 
the  idea  of  ueceffity,  and  are  independent  cf  all  expe¬ 
rience  ;  after  the  maxims  which,  it  is  to  be  wifhed.  could 
be  ere&ed  into  general  laws  for  all  beings  endowed 
with  reafon.” 

If  this  be  a  correct  view  of  the  objedl  and  the  re- 
fults  of  the  critical  philofophy,  and  the  chara&cr  of 
him  from  whom  we  received  it  permits  us  not  to  doubt 
of  its  being  nearly  correct,  we  confefs  ourfelves  unable 
todifeover  any  motive  which  fhould  induce  our  coun¬ 
trymen,  in  their  refearches  after  truth,  to  prefer  the 
dark  lantern  of  Kant  to  the  luminous  torch  of  Bacon. 
The  metaphyftcal  reader  will  perceive,  that,  in  this  ab- 
ftrad,  there  is  little  which  is  new  except  the  phrafeology ; 
and  that  what  is  new  is  either  unintelligible  or  untenable. 

The  diftin&ion  between  knowledge  a  priori  and 
•knowledge  a  pofleriori>  is  as  old  as  fpeculation  itfelf ; 
and  the  mode  in  which  Kant  illuftrates  that  diftrnCtion. 
differs  not  from  the  illuftrations  of  Ariftotle  on  the 
fame  fubjeft.  The  Stagyrite  talked  of  general  forms, 
or  formal  caufes,  in  the  mind,  as  well  as  the  profeilor  at 
Koenigfberg ;  and  he  or  his  difciples  (for  we  quote 
from  memory)  compared  them  to  the  form  of  the  fta- 
tue  in  the  rough  block  of  marble.  A3  that  form  is 
brought  Into  the  view  of  the  fpedator  by  the  chiftel  of 
the  ftatuary,  fo,  faid  the  peripatetics,  are  the  general 
forms  in  the  mind  brought  into  the  view  of  confciouf- 
nefs  by  fenfation  and  experience. 

Such  was  the  do&rine  of  Ariftotle  and  his  difciples, 
and  fuch  feems  to  be  the  do&rice  of  Kant  and  his  fol¬ 
lowers  ;  but  it  is  either  a  falfe  do&rine,  or,  if  it  be  true, 
a  do&rine  foolifhly  exprefi'ed.  A  block  of  marble  is 
capable  of  being  cut  into  any  form  that  the  ftatuary 
pleafes;  into  the  form  of  a  man,  a  horfe,  an  ox,  an  afs, 
a  fifh,  or  a  ferpent.  Not  one  of  thefe  forms  therefore 
can  be  inherent  in  it,  or  effential  to  it,  in  oppolition  to 
the  reft  ;  and  a  general  form,  including  all  the  animals 
under  it,  is  inconceivable  and  impoifthle.  In  like  man¬ 
ner,  the  human  mind  is  capable  of  having  the  ideas  of  a 
circle,  a  triangle,  a  fquare,  of  black,  white,  red,  of  four, 
fweet,  bitter,  of  the  odour  of  a  rofe,  and  the  ftcneh  of 
a  dunghill,  of  propor  tion,  of  muftcal  founds,  and  of  a 
thoufand  other  things.  None  of  thefe  ideas  therefore 
can  be  effential  to  the  mind  in  oppofttion  to  tire  reft  ; 
and  every  man,  who  is  not  au  abfolute  flranger  to  the 
operations  of  his  own  intellect,  knows  well  that  he 
cannot  think  of  a  thoufand  things  at  once  ;  or,  to  ufe 
the  language  of  philofopbers,  have  in  his  mind  a  general 
idea,  comprehending  under  it  a  thoufand  things  fo  dif- 
cordant  as  colours  and  founds,  figures,  and  fmells.  If 
therefore  Kant  means  to  affirm,  with  Plato,  that,  pre¬ 
vious  to  all  experience,  there  are  actually  in  the  mind 
general  forms ,  or  general  ideas,  to  which  fenfation,  or 
experience,  gives  an  opportunity  of  coming  into  view, 
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he  affirms  what  all  men  of  refie&ron  know  to  be  falfe. 

If  he  means  only  to  affirm,  what  feems  to  have  been 
the  meaning  of  Ariftotle,  that  particular  fenfations  give 
occafton  to  the  intellect  to  form  general  ideas,  he  ex- 
prdles  himfelf  indeed  very  ftrangely  ;  but  his  doctrine 
on  this  fubjedt  differs  not  effentiaiiy  from  that  of  Locke 
and  Reid,  and  many  other  eminent  metaphyftcians  of 
modern  times.  Ot  abftra&ion  and  general  ideas  we 
have  given  our  own  opinion  elfewhere  (See  Metaphy¬ 
sics,  Enrycl.  Part  I.  Chap.  iv. ),  and  (hall  not  here  re- 
fume  the  fubjeCt.  ^ 

But  when  Kant  fays  that  his  ideas  a  priori  are  uni-  fmproper 
vetfal,  and  necfjary,  and  that  their  converfe  is  bnpojfible,  ufe  of 
lie  feems  by  the  word  idea  to  mean  what  more  accurate terms  S 
writers  cxpiefs  by  the  term  prapofitioti .  There  arc  in¬ 
deed  two  kinds  of  propoiifions,  of  which  both  may  be 
true,  though  the  one  kind  expreffes  neceffary  and  uru- 
verfal  truths,  and  the  other  fuch  truths  as  are  cor. tin-' 
gent  and  particular.  (See  Metaphysics,  Encycl . 

Part  i.  Chapter  vii. )  Propofttions  drredlly  contrary  to 
thofe  which  exprefs  particular  and  contingent  truths 
may  be  eatrly  conceived  ;  whdft  fuch  as  are  con¬ 
trary  to  neceffary  and  univerfal  truths  are  inconcei¬ 
vable  and  impcffible  ;  but  we  doubt  whether  any  idea, 
in  the  proper  fenfe  of  the  word,  has  a  contrary  cr,  as 
he  expreffes  it,  a  converfe.  Nothing  is  not  contrary  to 
fubjlance ,  nor  blach  contrary  to  white,  nor  four  contrary 
to  facet,  nor  an  inch  contrary  to  an  ell.  Nothing  ra¬ 
the  negation  of  fubftance,  and  black  the  negation  of 
white  ;  four  is  different  from  fweet,  and  an  inch  is  lefs 
than  an  ell ;  but  between  thefe  different  ideas  we  perceive 
no  contradiction. 

That  Kant  ufes  the  term  idea  inftead  of  proportion , 
or  fome  word  of  fimrlar  import,  is  farther  evident  from 
his  inftances  of  the  houfe  on  fire,  and  the  manner  in- 
which  we  learn  that  any  two  bodies  added  to  any  two 
other  bodies  will  cor  (tantly  make  the  futn  of  jour  bo¬ 
dies.  If.it  be  his  will  to  ule  the  terms  a  priori  and  a 
pojlcriori  in  the  fenfe  in  which  oilier  metaphyftcians  ufe 
the  terms  neceffary  and  contingent ,  wc  can  make  no  other 
objection  to  his  cbttinCtion  between  thefe  two  pmpofi- 
tions,  but  that  it  is  expreffed  in  very  improper  lan¬ 
guage.  The  houfe  might  certainly  be  on  fire  or  not  on 
lire  ;  but  twice  two  bodies  tnu/l  always  make  the  fum 
of  four  bodies,  and  cannot  poiftbly  make  any  other  lmn. 

The  truth  of  this  laft  propofition  (he  fays)  we  can¬ 
not  have  learned  from  experience,  becaufe  experience, 
being  always  limited,,  cannot  poiftbly  teach  11s  what  is 
neccfary  and  univerfal.  But  this  is  egregious  trifling. 

The  experience  employed  here  is  not  limited  A  child 
unqudtionably  learns  the  import  of  the  term?  of  nu¬ 
meration,  as  he  learns  the  import  of  all  other  tcims,  by 
experience.  By  putting  two  little  balls  to  two  little 
balls,  he  learns  to  call  the  funr  four  balls.  After  two 
or  three  leftbtrs  of  this  kind  with  different  bodies,  his 
own  reflexion  fuggefts  to  him,  that  the  fum  four  has 
no  dcpendance  upon  the  fhape  or  confidence  of  the  bo¬ 
dies,  but  merely  upon  the  individuality  of  each  or  their 
numerical  difference;  and  individuality,  or  numerical 
difference,  is  as  completely  exemplified  in  two  bodies 
of  any  kind  as  in  two  thoufand. 

All  the  truths  of  pure  mathematics  (fays  Kant)  arc  wittT fts 
a  priori.  If  he  means  that  they  are  all  neceffary,  andconfe- 
that  the  contrary  of  any  one  of  them  is  inconceivable,  quencss. 
he  affirms  nothing  but  what  is  true,  and  has  been  known 

to 
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to  all  mathematicians  thefe  two  thonfand  years.  Tut, 
if  he  means  that  they  ave  innate  truths,  rot  efifeoyered 
by  induction  or  ideal  ineafiirement,  his  meaning  is  de- 
monitrably  falfe.  (See  Induction  in  this  Supplement .) 
When  he  fays,  that  it  is  not  experience  which  difcoveis  to 
us  that  we  (hall  always  have  the  furface  of  the  pyramid, 
by  multiplying  its  bale  by  the  third  part  oi  us  height, 
he  is  right,  if  by  experience  he  means  the  aCtual  mea- 
furement  of  all  poffible  pyramids  ;  but  furely  lie  cannot 
mean  that  the  truth  of  this  meafurement  is  innate  in 
the  mind,  for  it  is  in  fad  not  a  true  but  a  falfe  mea¬ 
furement  (g).  The  bafe  of  a  pyramid  multiplied  by 
the  third  part  of  its  height  gives,  not  the  furface,  but 
the  folid  contents  of  the  pyramid  ;  and  he  who  under- 
flands  the  proportion  on  which  this  truth  is  immediate¬ 
ly  built,  knows  perfe&ly  that  Euclid  proved,  it  by  a 
feries  of  ideal  meafurements  of  thofe  particulars  in  which 
all  pyramids  neCeffarily  agree. 

Kant  feems  often  to  confound  fenfation  with  expe¬ 
rience  ;  and  if  by  experience  he  means  fenfation ,  when 
he  fays  that  pure  know ledge ,  a  priori ,  is  that  which  is 
abfolutely  without  any  mixture  of  experience,  he  talks 
nonfenfe for  the  moll  fpi ritual  notions  which  men  can 
form  are  derived  from  the  operations  of  the  mind  on 
ideas  of  fenfation.  To  the  rell  of  the  paragraph,  re- 
fpe&ing  pure  knowledge,  we  have  haidly  any  objection 
to  make.  Locke,  the  great  enemy  of  innate  ideas, 
taught,  before  Kant  was  born,  that  our  knowledge  de¬ 
pends  upon  our  organization  and  the  faculties  of  our 
minds,  as  much  as  upon  impreffions  made  on  the  fenfes 
ah  extra ;  that  if  our  organs,  of  fenfe  were  different 
from  what  they  are,  the  tatle  of  fugar  might  be  bitter, 
.and  that  of  wormwood  fweet;  and  that  if  we  had  not 
memory,  and  could  not  modify  and  arrange  our  ideas, 
all  progrefs  in  knowledge  would  be  impoflible. 

Cr  min  die  fa  When  our  author  talks  of  time  and  fpace  as  the  two 

cr  falfe  af.  eflential  forms  of  the  mind,  we  are  not  fure  that  we 
fertions.  underftand  him.  We  have  fhewn  elfewhere,  that  a 
confejous  intelligence  may  be  conceived  which  lias  no 
ideas  either  of  fpace  or  of  time  (fee  Metaphysics, 
EncycL  n°  182,  &c.  and  209,  &c.)  ;  and  he  who  can 
affirm,  that  if  extenfion  were  known  to  us  only  by  ex¬ 
perience,  it  would  be  poffible  to  conceive  fenfible  objeda 
without  fpace ,  has  never  attended  to  the  force  of  what 
philo fophers  call  the  ajfociation  of  ideas  in  the  mind.  But 
what  is  here  meant  by  fenfible  objc&s  ?  Are  they  ob¬ 
jects  of  touch,  tafle,  or  frnell  ?  Objects  of  touch  cannot 
indeed  be  conceived  without  fpace  ;  but  what  extent  of 
fpace  is  fuggefled  by  the  tafle  of  fugar  or  the  odour  of 
a  rofe  ? 

When  Kant  talks  of  the  form  fpace  enabling  us  to 
attribute  to  external  objefts  impenetrability ,  mobility ,  &c. 
he  talks  at  random  ;  and  another  man  may,  with  as 
-much  propiiety,  and  perhaps  more  truth,  affirm  the 
..  converfe  of  his  propofitions,  and  fay,  that  it  is  the  im¬ 
penetrability  and  mobility,  &c.  of  external  objedis  that 
enable  ub  to  form  the  idea  called  fpace ,  and  the  fuccef- 
fion  of  fome  objects,  compared  with  the  permanence  of 
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others,  that  enables  us  to  form  the  notion  or  mode  call¬ 
ed  time . 

On  the  two  or  three  next  paragraphs  it  is  not  woitlr 
while  to  detain  the  reader  with  many  re u. arks.  They 
abound  with  the  fame  .uncouth  and  obfeure  phrafeolo- 
gy,  and  the  fame  idle  diltindtions  between  ideas  a  priori 
and  a  pojleriori.  In  n°  11.  lie  affirms,  that  the  three 
following  propofitions  fa  body  is  heavy ,  wood  is  combuf  ^  ^ ,  SL 
tibley  and  the  three  angles  of  a  triangle  are  equal  to  two  * 
right  angles)  are  all  neceflary  judgments.  I11  one  fenfe 
this  affirmation  is  true,  and  in  another  it  is  falfe.  We 
cannot,  without  fpeaking  unintelligibly,  give  the  name 
body,  to  any  fubflance  which  is  not  heavy  ;  and  we  are 
not  acquainted  with  any  kind  of  wood  which  is  not  com- 
buftible  ;  but  furely  it  is  not  impoflible  to  conceive  a 
fubitance  extended  and  diviiible,  and  yet  not  heavy,  to 
which  the  name  body  might  be, given  without  abfurdity, 
or  to  conceive  wood  as  incombuftible  as  the  mineral 
called  cfbflos.  That  the  three  angles,  however,  of  a 
plane  triangle  can  be  either  more  or  lefs  than  equal  to 
two  right  angles,  is  obvioufly  impoffible,  and  mull  be 
perceived  to  be  fo  by  every  intelligence  from  the  Su¬ 
preme  down  to  the  human,  'ilie  three  propofitions, 
therefore,  are  not  of  the  fame  kind,  and  fhould  not 
have  been  claffed  under  the  fame  genus  of  necejfary  fyn- 
ihetic  judgments. 

In  the  critique  of  pure  reafon,  Kant  feems  to  teach 
that  all  demonitrative  fcience  mull  proceed  from  gene¬ 
ral  principles  to  particular  truths.  Hence  his  forms  of 
the  underttanding,  and  his  categories ,  which,  according 
to  one  of  his  pupils*,  “  lie  in  our  underilanding  as  *  Dr 
pure  notions  a  priori ,  or  the  foundation  of  all  our  know-^* 
ledge.  They  are  necejfary  forms ,  radical  notions,  of 
which  all  our  knowledge  mujl  be  compounded. ”  But 
this  is  directly  contrary  to  the  progrefs  of  the  human 
mind,  which,  as  we  have  fhewn  in  the  article  Induc¬ 
tion,  already  referred  to,  proceeds,  in  the  acquifition 
of  every  kind  of  knowledge,  from  particular  truths  to 
general  principles.  This  tranfcendental  philofophy  of 
Kant’s,  therefore,  inverts  the  order  of  nature,  and  is  as 
little  calculated  to  promote  the  progrefs  of  fcience  as 
the  iyllogillic  fyflem  of  Ariftotle,  which  was  likewife 
built  on  categories  or  general  forms .  His  tranfcendental 
1 vjlheticy  which,  according  to  I)r  Willich,  is  the  know¬ 
ledge  a  pr  iori  of  the  rules  of  fenfation ,  feems  to  be  a 
contradictory  expreflion,  as  it  implies  that  a  man  may 
know  the  laws  of  fenlation,  without  paying  the  fmalleii 
attention  to  the  organs  of  fenfe. 

That  we  know  objedis  only  by  the  manner  in  which 
they  affedt  us,  and  not  as  they  are  in  themfelves,  is  a 
truth  admitted,  we  believe,  by  all  philofophers,  and 
certainly  by  Locke  and  Reid ;  but  when  Kant  fays  ■ 

that  we  know  nothing  of  the  reality  of  the  objects 
which  affeCt  our  fenfes,  he  feems  to  be  fngularly  para¬ 
doxical.  Berkeley  himfelf,  the  molt  ingenious  idealill 
perhaps  that  ever  wrote,  contends  ftrenuoufly  for  the 
exigence  of  a  caift  of  our  fenfations  diilindt  from  our 
own  minds  ;  and  becaule  he  thinks  inert  matter  a  caufe 
_  inadequate 


\G)  may  look -like  cavilling,  as  the  blunder  may  be  either  Kant’s  or  our  correfpondent’s,  though  neither 
of  them  can  be  fnppofed  ignorant  of  the  method  of  nr  eafuring  the  furface  of  a  pyramid.  We  allure  the  reader, 
however,  that  we  do  not  mean  to  cavil.  We  admit  that  both  Kant  and  our  correfpondent  know  perfectly  well 
how  to  neafuie  the  furface  of  a  pyramid  ;  but  had  that  knowledge  been  innate  in  their  minds,  we  cannot  con¬ 
ceive  the  pofiibility  of  their  falling  into  the  blunder.  The  blunder,  therefore,  though  the  offspring  of  mere  in¬ 
advertence,  feems  to  be  a  complete  confutation  of  the  dodtrir.e. 
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inadequate  to  tills  effed,  he  concludes,  that  every  fen- 
fation  of  which  we  are  confclous  is  a  proof  of  the  i  n 
mediate  agency  of  the  Deity.  But  Kant,  as  we  fH all 
perceive  by  and  bye,  makes  the  exigence  of  God  and 
of  matter  equally  problematical.  Indeed  he  fays  ex- 
prefsly,  that  beyond  things  fenfiblc  we  can  only  have 
opinions  or  belief ;  but  things  fenfible,  as  every  one 
knows,  are  nothing  more  than  the  qualities  of  objeds. 

It  ihould  feem  that  the  greater  number  of  wonders 
which  Kant  has  found  in  our  primitive  knowledge  and 
in  the  faculties  of  our  mind,  the  greater  number  of 
proofs  ought  he  to  have  found  of  the  exigence  and  at¬ 
tributes  of  one  Firft  Caufe  :  but  fo  far  is  this  from  be¬ 
ing  the  cafe,  that  we  have  feen  him  refting  the  evi¬ 
dence  of  this  mod  important  of  all  truths,  either  upon 
the  moral fenfe ,  which  our  paflion3  and  appetites  fo  ea- 
fily  alter,  or  upon  the  intuitive  perception  of  abJlraEt 
moral  rectitude ;  a  perception  which  thoufands,  as  vir¬ 
tuous  and  a3  profound  a3  he,  have  confidered  as  impof- 
fible.  Our  philofopher’s  proof  of  a  God  is  nothing 
more  than  his  perfuafion  that  happinefs  i8  connected 
with  virtue  by  a  Being  upon  whom  nature  depends ; 
and  he  fays  exprefsly,  that  this  proof  carries  convidion 
to  the  mind  in  proportion  as  the  motives  of  a  man’s  ac¬ 
tions  are  conformable  to  the  law  of  morality.  This  be¬ 
ing  the  cafe,  the  reader  cannot  be  much  fiirprifed,  when 
he  is  informed  that  feveral  of  Kant’s  difciples  on  the 
continent  have  avowed  themfelves  Atheifta  or  Spino- 
zifls.  We  have  elfewheie  (fee  Illuminati,  n°37.) 
mentioned  one  of  thofe  gentlemen  who  wa8  lately  dif- 
miffed  from  his  profeiTorial  chair  in  the  univerfity  of 
Jena,  for  making  God  nothing  more  than  an  aifiraB 
idea ,  derived  from  our  relations  with  the  moral  world. 
His  fucceffor,  a  Kantid  likewife,  when  it  was  told  in 
his  prefence,  that,  during  one  of  the  mafTacres  in  Bans, 
David  the  Painter  fat  with  his  pencil  in  his  hand,  en¬ 
joying  the  fufferings  of  the  unfortunate  wretches,  and 
trying  to  paint  the  exprefiions  of  their  agonies,  exclaim¬ 
ed — u  What  force  of  charader!  What  fublimity  of 
foul !”  That  this  wretch  muff  be  an  Atheift,  likewife, 
follows  of  courfe  from  Kant’s  principles  ;  for  it  is  not 
conceivable  that  he  perceives  any  connedion  between 
•happinefs  and  virtue. 

That  Kant  is  an  atheift  himfelf,  we  have  not  learn¬ 
ed,  though  his  dodrine  leads  thu3  naturally  to  atheifm, 
and  though  in  his  wrork  called  Tugend  Lehre,  page 
i$o,  he  makes  the  following  ftrange  obfervation  upon 
oaths ;  u  As  it  would  be  abfnrd  to  fwear  that  God 
exifts,  it  is  ftill  a  queftion  to  be  determined,  whether  an 
oath  would  be  poffibls  and  obligatory  if  one  were  to 
make  it  thus  —  I  f<wear  on  the  fnppofition  that  God  exfls* 
It  is  extremely  probable  (fay8  he),  that  all fincere  oaths, 
taken  with  reflection,  have  been  taken  in  no  other 
fenfe  !” 

It  is  not  our  intention  to  plunge  deeper  into  this 
mire  of  atheifm,  or  to  enter  into  a  formal  confutation 


of  the  deteftable  dodrinea  which  have  been  dragged 
from  its  bottom.  Enough  has  been  laid  elfewhere  to 
convince  the  theoretical  reafon  of  the  found  minds  of 
our  countrymen  of  the  exiftence  of  one  omnipotent,  in¬ 
finitely  wife,  and  perfedly  good  Being,  the  author  and 
upholder  of  all  things  (bee  Encycl .  Metaphysics, 

Part  III.  Chap.  vi.  and  Theology,  Part  1.  Sed.  i.). 

It  may  not,  however,  be  altogether  uiclefs  to  point  out 
to  the  reader  how  completely  Kant  confutes  himfelf, 
even  in  the  fhoit  abilrad  that  we  have  given  of  his 
fyftem.  if 

Among  his  categories,  or  fundamental  ideas,  which  Kant  con- 
are  neceffarily  formed  in  the  mind,  he  exprefsly  reckons 
caufe  and  effect :  but  in  various  articles  of  this  work,  it 
h2s  been  proved  beyond  the  poffibility  of  contradidion, 
that  no  fenfible  objed  is  the  true  n\daphyfical  caufe  of 
any  one  event  in  nature  ;  and  indeed  Kant  himfelf  13  at 
much  pains  to  (hew  that  his  categories  or  ideas  a  priori 
a^e  not  ideas  of  fenfation.  There  muft  therefore,  upon 
his  own  principles,  be  caufes  which  are  not  the  objects 
of  fenfe  or  experience  ;  and  by  tracing  thefe  caufes  back¬ 
ward,  if  there  be  a  fuccefiion  of  them,  we  muft  arrive 
at  one  felf-exiilent  caufe,  by  a  demonftration  a3  com¬ 
plete  as  that  by  which  Euclid  proves  the  equality  of 
the  three  angles  of  a  plane  triangle  to  two  right  angles- 
We  have  no  other  evidence  for  the  truth  of  geometrical 
axioms  than  the  lav/s  of  human  thought,  which  compel 
us  to  perceive  the  impolfibility  of  fuch  propofitions  be¬ 
ing  falfe.  According  to  our  philofooher,  vve  have  the 
very  fame  evidence  for  the  reality  of  caufes  and  effeds  - 
which  are  not  the  objeds  of  fenfe.  The  confequer.ee 
13  obvious.  2$ 

Kant’s  political  opinions  are  faid  to  be  tolerably  mo- -Tils  mora- 
derate,  though  he  buiay3,  what  we  mull  think,  an  ab-  iky  Isextra- 
furd  confidence  in  the  unlimited  perfectibility  of  the  hu-va^;inc* 
man  mind.  On  his  morality  our  valued  corrcfpondent 
has  bellowed  a  much  larger  tliare  of  his  approbation 
than  we  can  allow  it  of  ours.  Kant  Teems  to  contend, 
that  the  adions  of  men  fhould  be  direded  to  no  end 
whatever  ;  for  he  exprefsly  condemns,  as  an  end  ot  ac¬ 
tion,  the  pvirfuit  either  of  otir  own  happinefs  or  of  the 
happinefs  of  others,  whether  temporal  or  eternal  ;  but 
actions  performed  for  no  purpofe  are  lurely  indications 
of  the  very  eflence  of  folly.  Such  adions  are  indeed 
impoffible  to  beings  endowed  with  reafon,  puftions,  and 
appetites;  for  if  there  be  that  beauty  in  abltract  virtue, 
for  which  Kant  and  the  Stoics  contend,  it  cannot  be 
blit  that  the  virtuous  man  muft  feel  an  internal  plealurQ 
when  he  performs  a  virtuous  adion,  or  rtfkds  upon  his 
paft  condud.  He  who  makes  his  temporal  intereft  the 
foie  rule  of  his  coudud,  has  indeed  no  pieteniious  to 
the  character  of  a  virtuous  man  ;  but  as  the  morality 
of  the  gofpel  has  always  appealed  to  11s  fufticiently  pure 
and  difinterelled,  we  think  a  man  may,  without  devU* 
ting  into  vice,  have  rdpedt  unto  “  the  recompenee  of 
future  reward.” 


P  H  O 

K'ho-  PHOSPHORUS  (See  Chemistry-//^*,  Supple¬ 
ment .)  has  lately  been  employed  a,s  a  medicine  by  Al- 
phonfus  Leroi,  profeffor  at  the  Medical  School  of  Paris. 
Its  effeds,  in  a  variety  of  cafes,  are  thus  defer ibed  in 
the  Bulletin  dc  la  S octet s  Philotnatique,  1798. 
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P  H  O 

1.  Phofphorus-  adminiftered  internally  in  confump-  Phofpho- 
tive  difeafes  appears  to  give  a  certain  degree  of  adivity  ru*. 

to  life,  and  to  revive  the  patients,  without  railing  their  - 

pulfc  in  the  fame  proportion.  'ITie  author  relates  fe¬ 
veral  inflances  that  occurred  to  him  in  the  courfe  of  his 

p it.  dice  5, 
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Phofpho.  pra&ice;  one  of  which  is  as  follows:  Being  called  to  at- 
ru**  tend  a  woman,  at  the  point  of  death,  who  was  quite 
worn  out  by  a  confumptive  diforder,  with  which  fhe 
had  been  affli&ed  for  three  years,  in  compliance  with 
the  earned  defire  of  her  hufhand,  who  requefted  him  to 
give  her  fome  medicine,  he  compofed  one^of  a  portion 


360  ]  P  H  O 

painting  with  oil,  and  in  enamel,  inftead  of  the  white 
oxyd  of  lead.  rl‘his  white  oxyd  of  iron  occafioned 
violent  retchings  to  the  author,  who  ventured  to  place 
a  very  fmall  particle  of  it  on  his  tongue.  He  does  not 
hefitate,  therefore,  to  confider  this  oxyd  as  a  terrible 
poifon.  He  was  not  able  to  reduce  it  but  by  fixed 
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of  fvrup  diluted  with  water.  In  which  a  few  {ticks  of  alkali  and  the  glafs  of  phofphorns 

* ^  -  «  %  t  1  .1  r  J  h  n  o  nf  1»  n  (Turf  o  til  of  K 


phofphorns  had  been  kept.  Next  day  the  woman  found 
herfelf  much  better.  She  was  revived  for  a  few  days  ; 
and  did  not  die  till  about  a  fortnight  after. 

2.  He  himfelf,  as  he  acknowledges,  was  fo  impru¬ 
dent  as  to  take  two  or  three  grains  of  folid  phofphorns 
combined  only  with  treacle,  and  experienced  the  mod  . 
dreadful  fymptoms.  At  firft  he  felt  a  burning  heat  in 
the  whole  region  of  the  ftomach.  That  organ  feemed 
to  be  filled  with  ga§  which  efcaped  by  the  mouth.  Be¬ 
ing  dreadfully  tormented,  he  tried  to  votnit,  but  m 
vain  ;  and  found  relief  only  by  drinking  cold  w  ater  from 
time  to  time.  His  uneafy  fenfations  were  at  length  al¬ 
layed  ;  but  next  morning  he  feemed  to  be  endowed 
with  an  aftonifhing  mufcular  force,  and  to  be  tuged 
with  an  almoil  irrefiftible  impulfe  to  try  its  energy. 
The  efFe£l  of  this  medicine  at  length  ceafed,  adds  the 
author,  a  la  fuite  cPuti  priapiftne  violent, 

3.  In  many  cafes  the  author  employed,  and  dill  em¬ 
ploys,  phofphorus  internally,  with  great  benefit,  to  re¬ 
store  and  revive  young  perfons  exhauded  by  ex  cedes. 
He  divides  the  phofphorus  into  very  fmall  particles,  by 
fhaking  it  in  a  glafs  filled  with  boiling  water.  He 
continues  to  fhake  the  bottle,  plunging  it  into  cold  wa¬ 
ter,  and  thus  obtains  a  kind  of  precipitate  of  phofpho¬ 
rus,  exceedingly  fine,  which  he  bruifes  (lowly  with  a 
little  oil  and  fugar,  or  afterwards  employs  as  liquid 
electuary,  by  diluting  the  whole  in  the  yolk  cf  an  egg. 
By  means  of  this  medicine  he  has  effected  adoni firing 
cures,  and  reftcred  the  drength  of  his  patients  in  a  very 
(Lort  time. 

4.  In  malignant  fevers  the  ufe  of  phofphorus  internally, 
to  check  the  progrefs  of  gangrene,  ha3  fucceeded  be¬ 
yond  expectation.  The  author  relates  feveral  initances. 

5.  Pelletier  told  him,  that  having  left,  through  ne¬ 
gligence,  fome  phofphorns  in  a  copper  baton,  that  metai 
was  oxydated,  and  remained  fufpeiided  in  the  water. 
Having  thoughtlefsly  thrown  out  the  water  in  a  fmall 
court  in  which  ducks  were  kept,  thefe  animals  drank 
of  it,  and  all  died.  Alois  Is  male  (fays  the  author) 
couvrit  toutes  fes  fcmdles  jufque  au  dernier  injlant  de  fa 
vie.  An  obfervation  which  accords  with  the  tffedt  ex¬ 
perienced  by  the  author. 

6.  The  author  i elates  a  fa<ft  which  proves  the  afto- 
nifhing  divifibility  of  phofphorus.  Having  adminifter- 
ed  to  a  patient  fome  pills,  in  the  compofition  of  which 
there  was  not  more  than  a  quarter  of  a  grain  of  phof 
phorus,  and  having  had  occafion  afterwards  to  open 
the  body,  he  found  all  the  internal  parts  luminous ;  and 
even  the  hands  of  the  perfon  who  had  performed  the 
operation,  though  waihed  and  well  dried,  retained  a 
phofphoric  fplendor  for  a  long  time  after. 

7.  The  phofphoric  acid,  employed  as  lemonade,  has 
heen  ferviceable  to  the  author  in  the  cure  of  a  great 
number  of  dileafes. 

8.  Leroi  allures  us  that  he  oxydated  iron  with  phof 
phorus,  and  obtained,  by  the  common  means,  a  white 
oxyd,  almoil  irreducible,  which  he  thinks  may  be  em¬ 
ployed  with  advantage  in  the  arts,  and  particularly  in 


9.  The  author  alTerts  that,  by  means  of  phofpho¬ 
rus,  he  decompofed  and  feparated  from  their  bafes  the 
fulphuric,  muriatic,  and  nitric  acuh ;  that  by  help  of 
the  phofphoric  acid  he  tranlmuted  earths  ;  and  that 
with  calcareous  earth  he  can  make,  at  pleafure,  cnrili- 
derable  quantities  of  magnelia.  He  declares,  that  to 
his  labours  on  phofphorus  he  is  indebted  for  proceftes 
by  which  he  effects  the  dlllipation  ( opere  la  frite )  of 
rubies,  the  fufion  of  emeralds,  and  the  vitrification  of 
mercury. 

We  agree  with  the  editor  of  the  refpeftable  Mifcel-  , 

lany*,  from  which  weliave  immediately  taken  thb  ar mpiUa/°\U 
tide,  that  Britifh  practitioners  will  do  well  to  ufe  their^J^*  * 
wonted  caution  in  the  application  of  fo  powerful  a  re- vot  u.  I 
rr.edy.  Indeed  we  confider  it  as  fo  very  hazardous  a 
remedy,  that  we  had  refolved  to  make  no  mention  of 
it,  till  we  found  it  tranferibed  into  various  journals,  both 
foreign  and  dome  ft  ic,  and  thence  began  to  ftifpedl  that 
we  might  be  accufed  of  culpable  negligence,  were  we 
to  pats  unnoticed  what  had  attia&ed  the  attention  of 
fo  many  of  onr  ftllcnv-labourers  in  the  field  of  fcience. 

Phosphorus,  in  aftronomy,  is  the  morning  ftar,  or 
the  planet  Venus,  when  fhe  rifes  before  the  fun.  The 
Latins  call  it  Lucifer ,  the  French  Etoile  de  berger ,  and 
the  Greeks  Phofphorus . 

PHOTOMETER,  an  apparatus  for  meafnring  the 
intenfity  of  light,  and  likewife  the  tranfparcney  of  the 
medium  through  which  it  pafFes.  lnftruments  for  this 
purpofe  have  been  invented  by  Count  Rnmford,  M. 
de  Saulfure,  that  eminent,  mathematician  and  philo- 
fopher  Mr  John  Lefiie,  and  others.  We  fnall  content 
ouilelves  with  defcribing  in  this  place  the  photometer  of 
Count  Rumford,  and  the  inftrunnent  to  which  SaufTure 
gives  the  name  of  diaphanometer.  Mr  Lcilie’s  ;s  indeed 
the  fimplell  inftrument  of  the  kind  of  which  we  have 
anywhere  met  with  a  defeription  ;  but  it  meafures  only 
the  momentary  intenfnies  of  light  ;  and  he  who  withes 
to  be  informed  of  its  conitruttiou,  will  find  that  informa¬ 
tion  in  the  third  volume  of  Nicholfon’s  Philosophical 
Journal. 

Count  Rumford,  when  making  the  experiments  which 
we  have  noticed  in  the  article  Lamp  ( Suppl. ) ,  was  led, 
flep  by  llep,  to  conftru&ion  of  a  very  accurate  pho¬ 
tometer,  in  which  the  thadows,  inftead  of  being  tin  own 
upon  a  paper  fpread  out  upon  the  waiufeot,  or  tide  ot 
the  room  (See  page  64  of  this  volume),  are  projected 
upon  the  infide  of  the  back  part  of  a  wooden  box  7* 
inches  wide,  ioJ  inches  long,  and  3^  inches-deep,  in 
the  clear.  The  light  is  admitted  into  it  through  two 
horizontal,  tubes  in  the  front,  placed  fo  as  to  form  an 
angle  of  6o°  ;  their  axes  meeting  at  the  centre  of  the 
field  of  the  inftrument.  In  the  middle  cf  the  front  of 
the  box,  between  thefe  two  tubes,  is  an  opening  thro’ 
which  is  viewed  the  field  of  the  photometer  (See  %*p|a.ey^ 
1.).  This  field  is  formed  of  apiece  of  white  paper, 
which  is  not  faftened  immediately  upon  the  infide  of 
the  hack  of  the  box,  but  is  palled  upon  a  fmall  pane 
of  very  fine  ground  gkfs ;  and  this  glafs,  thus  covered, 
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tome*  Is  let  down  into  a  groove,  made  to  receive  it,  in  the 
’r*  back  of  the  box.  The  whole  infide  of  the  box,  except 
the  held  of  the  inftrument,  is  painted  of  a  deep  black 
dead  colour.  To  the  under  part  of  the  box  is  htted  a 
ball  and  focket,  by  which  it  is  attached  to  a  hand 
which  fupports  it ;  and  the  top  or  lid  of  it  is  fitted 
with  hinges,  in  order  that  the  box  may  be  laid  quite 
open,  as  often  as  it  is  necefTary  to  alter  any  part  of  the 
machinery  it. contains. 

The  Count  had  found  it  very  inconvenient  to  com¬ 
pare  two  fhadows  pvojedled  by  the  fame  cylinder,  as 
thefe  were  either  neceflarily  too  far  from  each  other  to 
be  compared  with  certainty,  or,  when  they  were  near¬ 
er,  were  in  part  hid  from  the  eye  by  the  cylinder.  To 
remedy  this  inconvenience,  he  now  makes  ufe  of  two 
cylinders,  which  are  placed  perpendicularly  in  the  bot¬ 
tom  of  the  box  juft:  deferibed,  in  a  line  parallel  to  the 
back  part  of  it,  diftant  from  this  back  2 ^  inches,  and 
from  each  other  3  inches,  meafuring  from  the  centres 
of  the  cylinders  ;  when  the  two  lights  made  ufe  of  in 
the  experiment  are  properly  placed,  thefe  two  cylinders 
projeft  four  fhadows  upon  the  white  paper  upon  the  in¬ 
fide  of  the  back  part  of  the  box,  or  the  field  of  the  in- 
ftrument ;  two  of  which  fhadows  are  in  contadf,  pre- 
cifely  in  the  middle  of  that  field,  and  it  is  thefe  two 
alone  that  are  to  be  attended  to.  To  prevent  the  at¬ 
tention  being  diftra&ed  by  the  prefence  of  un necefTary 
objedts,  the  twooutfide  fhadows  are  made  to  difappear; 
which  is  done  by  rendering  the  field  of  the  inftrument 
fo  narrow,  that  they  fall  without  it,  upon  a  blackened 
furface,  upon  which  they  are  not  vifible.  If  the  cy¬ 
linders  be  each  of  an  inch  in  diameter,  and  2TV  inches 
in  height,  it  will  be  quite  fufficient  that  the  field  be 
2tV  inches  wide  ;  and  as  an  unneceflary  height  of  the 
field  is  not  only  ufelefs,  but  difadvantageous,  as  a  large 
furface  of  white  paper  not  covered  by  the  fhadows  pro¬ 
duces  too  ftrong  a  glare  of  light,  the  field  ought  not  to 
be  more  than  TJ^  of  an  inch  higher  than  the  tops  of 
the  cylinders.  That  its  dimenfions,  however,  may  be 
occafionally  augmented,  the  covered  glafs  fhould  be 
made  inches  long,  and  as  wide  as  the  box  is  deep, 
viz.  3^  inches  ;  fince  the  field  of  the  inftrument  can  be 
reduced  to  its  proper  fize  bya  fereen  of  black  pafteboard, 
interpofed  before  the  anterior  furface  of  this  covered 
glafs,  and  refting  immediately  upon  it.  A  hole  in  this 
pafteboard,  in  the  form  of  an  oblong  fquare,  i-r^r  inch 
wide,  and  two  inches  high,  determines  the  dimenfions, 
and  forms  the  boundaries  of  the  field.  This  fereen 
fhould  be  large  enough  to  cover  the  whole  infide  of  the 
back  of  the  box,  and  it  may  be  fixed  in  its  place  by 
means  of  grooves  in  the  fides  of  the  box,  into  which  it 
may  be  made  to  enter.  The  pofition  of  the  opening 
above-mentioned  is  determined  by  the  height  of  the 
cylinders  *,  the  top  of  it  being  tV  an  inch  higher 
than  the  tops  of  the  cylinders ;  and  as  the  height  of  it 
is  only  two  inches,  while  the  height  of  the  cylinders  is 
2jV  inches,  it  is  evident  that  the  fhadows  of  the  lower 
^parts  of  the  cylinders  do  not  enter  the  field.  No  in¬ 
convenience  arifes  from  that  circumftance;  on  the  con¬ 
trary,  feveral  advantages  are  derived  from  that  arrange- 
ment. 

That  the  lights  may  be  placed  with  facility  and  pre- 
cifion,  a  fine  black  line  is  drawn  through  the  middle  of 
the  field,  from  the  top  to  the  bottom  of  it,  and  another 
(horizontal)  line  at  right  angles  to  it,  at  the  height  of 
the  top  of  the  cylinders.  When  the  tops  of  the  fha* 
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dows  touch  this  laft  mentioned  line,  the  lights  are  at  a  Photome- 
proper  height ;  and  farther,  when  the  two  fhadows  arc  ,cr* 
in  contact  with  each  other  in  the  middle  of  the  field, 
the  lights  arc  then  in  their  proper  diredlions. 

We  have  faid  that  the  cylinders,  by  which  the  fha- 
dows  are  projedled,  are  placed  perpendicularly  in  the 
bottom  of  the  box;  but  as  the  diameters  of  the  fhadows 
of  thefe  cylinders  vary  in  fome  degree,  in  proportion  as 
the  lights  are  broader  or  narrower,  and  as  they  are 
brought  nearer  to  or  removed  farther  from  the  photo¬ 
meter,  in  order  to  be  able  in  all  cafes  to  bring  thefe  fha¬ 
dows  to  be  of  the  fame  diameter,  which  is  very  advan¬ 
tageous,  in  order  to  judge  with  greater  facility  and  cer¬ 
tainty  when  they  are  of  the  fame  denfity,  the  Count 
renders  the  cylinders  moveable  about  their  axes,  and 
adds  to  each  a  vertical  wing  of  an  inch  wide,  of 
an  inch  thick,  and  of  equal  height  with  the  cylinder 
itfelf,  and  firmly  fixed  to  it  from  the  top  to  the  bot¬ 
tom.  This  wing  commonly  lies  in  the  middle  of  the 
fhadow  of  the  cylinder,  and  as  long  as  it  remains  in  that 
fit  nation  it  has  no  effedl  whatever  ;  but  when  it  is  ne- 
ceffary  that  the  diameter  of  one  of  the  fhadows  be  in¬ 
creased,  the  correfponding  cylinder  is  moved  about  its 
axis,  till  the  wing  juft  deferibed,  emerging  out  of  the 
fhadow,  and  intercepting  a  portion  of  light,  brings  the 
fhadow  projedted  upon  the  field  of  the  inftrument  to 
be  of  the  width  or  diameter  required.  In  this  opera¬ 
tion  it  is  always  necefTary  to  turn  the  cylinder  outwards, 
or  in  fuch  a  manner  that  the  augmentation  of  the 
width  of  the  fhadow  may  take  place  on  that  fide  of  it 
which  is  oppofite  to  the  fhadow  correfponding  to  the 
other  light.  The  necefiity  for  that  precaution  will  ap¬ 
pear  evident  to  any  one  who  has  a  juft  idea  of  the  in¬ 
ftrument  in  queftion,  and  of  the  manner  of  making  ufe 
of  it.  They  are  turned  likewife  without  opening  the 
box,  by  taking  hold  of  the  end6  of  their  axes,  which 
projedt  below  its  bottom. 

As  it  is  abfolutely  necefTary'  that  the  cylinders  fhould 
conftantly  remain  precifely  perpendicular  to  the  bottom 
of  the  box,  or  parallel  to  each  other,  it  will  be  beft  to 
conftrudt  them  of  brafs;  and,  inftead  of  fixing  them  im¬ 
mediately  to  the  bottom  of  the  box  (which,  being  of 
wood,  may  warp),  to  fix  them  to  a  ftrong  thick  piece 
of  well-hammered  plate  brafs;  which  plate  of  brafs  may 
be  afterwards  faftened  to  the  bottom  of  the  box  by 
means  61  one  ftrong  ferew.  In  this  manner  two  of  the 
Count’s  beft  inftruments  are  conftrudfed  ;  and,  in  order 
to  fecure  the  cylinders  ftill  more  firmly  in  their  vertical 
pofitions,  they  are  furnffhed  with  broad  flat  rings,  or 
projections,  where  they  reft  upon  the  brafs  plate  ;  which 
rings  are  T\j-  of  an  inch  thick,  and  equal  in  diameter  to 
the  projection  of  the  wing  of  the  cylinder,  to  the  bot¬ 
tom  of  which  they  afford  a  firm  fupport.  Thefe  cy¬ 
linders  are  likewife  forcibly  pnfhed,  or  rather  pulled, 
againft  the  brafs  plate  upon  which  they  reft,  by  meaii3 
of  comprefted  fpiral  fprings  placed  between  the  under 
fide  of  that  plate  and  the  lower  ends  of  the  cylinders. 

Of  whatever  material  the  cylinders  be  conftrnded,  and 
whatever  be  their  forms  or  dimenfions,  it  is  abfolutely 
necefTary  that  they,  as  well  as  every  other  part  of  the 
photometer,  except  the  field,  fhould  be  well  painted  of 
a  deep  black  dead  colour. 

In  order  to  move  the  lights  to  and  from  the  photo¬ 
meter  with  greater  eafe  and  precifion,  the  obferver 
fhould  provide  two  long  and  narrow,  but  very  ftrong 
and  iteady,  tables  $  in  the  middle  of  each  of  which 
Z  z  there 
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Fhotome-  there  is  a  ftraight  groove,  in  which  a  Hiding  carriage, 
upon  which  the  light  is  placed,  is  drawn  along  by 


is  placed,  is 

means  of  a  cord  which  is  faftencd  to  it  before  and  be¬ 
hind,  and  which,  palling  over  pulleys  at  each  end  of 
the  table,  goes  round  a  cylinder;  which  cylinder  is  fur- 
niflied  with  a  winch,  and  is  fo  placed,  near  the  end  of 
the  table  adjoining  the  photometer,  that  the  obferver 
can  turn  it  about,  without  taking  li is  eye  from  the  field 
of  the  inftrument. 

Many  advantages  are  derived  from  this  arrangement: 
Firft,  the  obferver  can  move  the  lights  as  he  finds  ne- 
cefTary,  without  the  help  of  an  affiftant,  and  even  with¬ 
out  removing  his  eye  from  the  fhadows ;  fecondly,  each 
light  is  always  ptecifely  in  the  line  of  dire&ion  in  which 
it  ought  to  be,  in  order  that  the  fhadows  may  be  in 
contact  in  the  middle  of  the  vertical  plane  of  the  pho¬ 
tometer  ;  and,  thirdly,  the  fliding  motion  of  the  lights 
feeing  perfe&ly  foft  and  gentle,  that  motion  produces 
little  or  no  effect  upon  the  lights  themfelves,  either  to 
increafe  or  diminifh  their  brilliancy. 

Thefe  tables  mufl  be  placed  at  an  angle  of  60  de¬ 
grees  from  each  other,  and  in  fuch  a  fituation,  with  re¬ 
aped!  to  the  photometer,  that  line3  drawn  through  their 
middles,  in  the  diredlion  of  their  lengths,  meet  in  a 
point  e^ta&ly  under  the  middle  of  the  vertical  plane  or 
field  of  the  photometer,  and  from  that  point  the  diftan- 
ces  of  the  lights  are  meafured  ;  the  Tides  of  the  tables 
being  divided  into  Englifh  inches,  and  a  vernier,  (hew¬ 
ing  tenths  of  inches,  being  fixed  to  each  of  the  fliding 
carriages  upon  which  the  lights  are  placed,  and  which 
are  fo  contrived  that  they  may  be  raffed  or  lowered  at 
pleafure  ;  fo  that  the  lights  may  be  always  in  a  hori¬ 
zontal  line  with  the  tops  of  the  cylinders  of  the  photo¬ 
meter. 

In  order  that  the  two  long  and  narrow  tables  or  plat¬ 
forms,  juft  deferibed,  may  remain  immoveable  in  their 
proper  pofitions,  they  are  both  firmly  fixed  to  the  hand 
which  fupports  the  photometer;  and,  in  order  that  the 
motion  of  the  carriages  which  carry  the  lights  may  be 
as  foft  and  gentle  as  pofiible,  they  are  made  to  Hide 
upon  parallel  brafs  wires,  9  inches  afunder,  about  of 
an  inch  in  diameter,  and  well  polifhed,  which  are  ftretch- 
ed  out  upon  the  tables  from  one  end  to  the  other. 

The  ftrn&urc  of  the  apparatus  will  be  clearly  under- 
flood  by  a  bare  inlpe&ion  of  Plate  XLI.  where  fig.  r. 
is  a  plan  of  the  inlide  of  the  box,  and  the  adjoining 
parts  of  the  photometer.  Fig.  2.  Plan  of  the  two 
tables  belonging  to  the  photometer.  Fig.  3.  The  box 
of  the  photometer  on  its  (land.  Fig.  4.  Elevation  of 
the  photometer,  with  one  of  the  tables  and  carriages. 

Having  fufficiently  explained  all  the  effential  parts 
of  this  photometer,  it  remains  for  us  to  give  fome  ac¬ 
count  of  the  precautions  neceffary  to  be  obferved  in 
ufing  it.  And,  firft,  with  refpedt  to  the  difiance  at 
which  lights,  whofe  intenfities  are  to  be  compared, 
fhonld  he  placed  from  the  field  of  the  mftrument,  the 
ingenious  and  accurate  inventor  found,  that  when  the 
weakeft  of  the  lights  in  quefiion  is  about  as  ftrong  as,  a 
common  wax-candle,  that  light  may  mofl  advantageoufiy 
be  placed  from  30  to  36  inches  from  the  centre  of  the 
field;  and  when  it  is  weaker  or  ftronger,  proportionally 
nearer  or  farther  off.  When  the  lights" are  too  near, 
the  fhadows  will  not  be  well  defined  ;  and  when  they 
are  too  far  off,  they  will  be  too  weak. 

It  will  greatly  facilitate  the  calculations  neceffary  in 
drawing  conclufions  from  experiments  of  this  kind;  if 


fome  fteady  light,  of  a  proper  degree  of  ftrength  for  Photon^  1 
that  purpofe,  be  affumed  as  a  fiandard  by  which  all  ter> 
others  may  be  compared.  Our  author  found  a  good  * 

Argand's  lamp  much  preferable  for  this  purpofe  to  any 
other  lamp  or  candle  whatever.  As  it  appears,  he 
fays,  from  a  number  of  experiments,  that  the  quantity 
of  light  emitted  by  a  limp,  which  bum9  in  the  fame 
manner  with  a  clear  flame,  and  without  J moke ,  is  in  all 
cafes  as  the  quantity  of  oil  confumed,  there  is  much 
reafon  to  fuppofe,  that,  if  the  Argand’s  lamp  be  fo  ad- 
julted  as  always  to  confume  a  given  quantity  of  oil  in  a 
given  time,  it  may  then  be  depended  on  as  a  juft  ftand- 
ard  of  light.  ( 

In  order  to  abridge  the  calculations  neceffary  in  thefe 
inquiries,  it  will  always  be  advantageous  to  place  the 
ftandard-lamp  at  the  difiance  of  100  inches  from  the 
photometer,  and  to  aflume  the  intenfity  of  its  light  at 
its  fource  equal  to  unity;  in  this  cafe  (calling  this  ft  and- 
ard  light  A,  the  intenfity  of  the  light  at  its  fource 
=  *  =  t,  and  the  diftance  of  the  lamp  from  the  field 
of  the  photometer  z=  m  zr  100),  the  intenfity  of  the 


illumination  at  the  field  of  the  photometer  ( zz  — )  (See 
Lamp,  p.  67.  of  this  volume)  will  be  expreffed  by  the 
fradlion  ar*d  the  relative  intenfity  of 

any  other  light  which  is  compared  with  it,  may  be 
found  by  the  following  proportion  :  Calling  this  light 
B,  putting  y  zz  its  intenfity  at  its  fource,  and  n  rr  its 
difiance  from  the  field  of  the  photometer,  exoreffed  in 


Englifh  inches 
article  Lamp  referred  to 


.  .  y  x 

as  it  is  r  zz  ; , 
«  m 


as  was  /hewn  in  the 
in  dead  of  x- 


its  value  zz  it  will  be  —  zz  ■ 


,  writing 
and  con- 


fequently  y  is  to  1  as  n*  is  to  10000;  or  the  intenfity 
of  the  light  B  at  its  fource,  is  to  the  intenfity  of  the 
fiandard  light  A  at  its  fource,  as  thefquare  of  the  difiance 
of  the  light  B  from  the  middle  of  the  field  of  the  inftru- 
ment,  expieffed  in  inches,  is  to  10000;  and  her.ce  it  is 
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or  that  of  the  moon,  be 
given  lamp  or  candle  C, 
may  befi  be  expreffed  in 


Or,  if  the  light  of  the  fun, 
compared  with  the  light  of  a 
the  refnlt  of  fuch  comparifon 
words,  by  faying,  that  the  light  of  the  celeftiaf  luminary 
in  quefiion,  at  the  Jurface  oj  the  earthy  or,  which  is  the 
fame  thing,  at  the  field  of  the  photometer,  is  eqml  to 
the  light  of  the  given  lamp  or  candle,  at  the  difiance 
found  by  the  experiment  ;  or,  putting  a  zz  the  intenfity 
of  the  light  of  this  lamp  C  at  its  fource,  and  p  zz  its 
diftance,  in  inches,  from-  the  field,  when  the  fhadows 
corrcfponding  to  this  light,  and  that  correfponding  to 
the  celeltial  luminary  in  quefiion,  aie  found  to  be  of 
equal  denfities,  and  putting  z  zz  the  intenfity  of  the 
rays  of  the  luminary  at  the  furface  of  the  earth,  the  re- 


fult  of  the  experiment  may  be  expreffed  thus,  z  zz 
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or  the  real  value  of  a  being  determined  by  a  particular 
experiment,  made  exprtfely  for  that  purpofe  with  the 
ftandaid  lamp,  that  value  may  be  written  inftead  of  it. 
When  the  fiandard  lamp  itfelf  is  made  uie  of,  inftead 
of  the  lamp  C,  then  the  value  of  A  will  be  1. 

I  he  Count’s  firft  attempts  with  his  photometer  were 
to  determine  how  far  it  might  be  poflible  to  afeertain, 

by 
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by  direft  experiments,  the  certainty  of  the  afliimed  law 
of  the  diminution  of  the  intenfity  of  the  light  emitted 
by  luminous  bodies  ;  namely,  that  the  intenfity  or  the 
light  is  everywhere  as  the  fquares  of  the  diftances  from 
the  luminous  body  invedely.  As  it  is  obvious  that  this 
law  can  hold  good  only  when  the  light  is  propagated 
through  perfectly  tranfparent  fpaces,  fo  that  its  inten- 
fity  ^weakened  merely  by  the  divergency  of  its  rays, 
he  inftituted  a  ft t  of  experiments  to  afeertain  the  trans¬ 
parency  of  the  air  and  other  mediums. 

With  this  view,  two  equal  wax  candles,  wed  trim¬ 
med,  and  which  were  found,  by  a  previous  experiment, 
to  burn  with  exadlly  the  fame  degree  of  brightnefs, 
were  placed  together ,  on  one  fide,  before  tilt  photome¬ 
ter,  and  their  united  light  w  as  counterbalanced  by  the 
light  of  an  Argand's  lamp,  w'ell  trimmed,  and  burning 
very  equally,  placed  on  the  other  fide  over  againft.  them. 
The  lamp  was  placed  at  the  diftance  of  100  inches  from 
the  field  of  the  photometer,  and  it  was  found  that  the 
two  burning  candles  (which  were  placed  as  near  toge¬ 
ther  as  poflible,  without  their  flames  afTe&ing  each 
other  by  the  currents  of  air  they  produced)  were  juft 
able  to  counterbalance  the  light  of  the  lamp  at  the 
field  of  the  photometer,  when  they  were  placed  at  the 
diftance  of  60,8  inches  from  that  field.  One  of  the 
candles  being  now  taken  away  and  extinguifhed,  the 
other  w^as  brought  nearer  to  the  field  of  the  inftru- 
ment,  till  its  light  was  found  to  be  juft  able,  fingly,  to 
counterbalance  the  light  of  the  lamp  ;  and  this  was 
found  to  happen  when  it  had  arrived  at  the  diftance  of 
45,4  inches.  In  this  experiment,  as  the  candles  burnt 
with  equal  brightnefs,  it  is  evident  that  the  intenfities 
of  their  united  and  fingle  lights  were  as  2  to  I,  and  m 
that  proportion  ought,  according  to  the  aftiimed  theo¬ 
ry,  the  fquares  of  the  diftances,  60,8  and  43»4>  to  > 

and,  in  fad,  6o^82  =  3696>64  is  t0  43>4*  =  i883>56 
as  2  is  to  i  very  nearly. 

Again,  in  another  experiment,  the  diftances  were, 
With  two  candles  =  54  inches.  Square  =2916 
With  one  candle  =  38,6  •  -  = 

Upon  another  trial, 

With  two  candles  =  54,6  inches.  Square  =  2981,16 
With  one  candle  =  39,7  =  J57^°9 

And,  in  the  fourth  experiment, 

With  two  candles  =  58,4  inches.  Square  =r  34*0, $6 
With  one  candle  =  42,2  ~  1780,84 

And,  taking  the  mean  of  the  refnlts  of  thefe  four 
experiments, 

Squares  of  the  Diftances 
With  two  Candies.  With  one  Candle 

In  the  Experiment  N°  1.  3696,64 
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two  equal  lights  united  ought  to  be,  to  the  diftance  of  Photonic- 

one  of  them  fingle,  in  a  ratio  lefs  than  that  of  thefquare  v _ Ter' 

root  of  2  to  the  fquare  root  of  1.  For  if  the  intenfity 
of  a  light  emitted  by  a  luminous  body,  in  a  J pace  void 
of  all  refijlance ,  be  diminifhed  in  the  proportion  of  the 
fquares  of  the  diftances,  it  nnift  of  necefOty  be  dimi* 
nifhed  in  a  ftill  higher  ratio  when  the  light  paffes  thro* 
a  refifting  medium,  or  one  which  15  not  perfectly  tranf- 
parent ;  and  from  the  difference  of  thofe  ratios,  name¬ 
ly,  that  of  the  fquares  of  the  diftances,  and  that  other 
higher  ratio  found  by  the  experiment,  the  vefiftaiice  of 
the  medium  might  be  afeertained.  This  he  took  much 
pains  to  do  with  rrfpedt  to  air,  but  did  not  fucceed  ; 
the  tranfparency  of  air  being  fo  great,  that  the  dimi* 


N°  2. 
N°  3. 
4. 


2916 
2981,16 
3410,56 


1883,56 

1489,96 

1576,09 

1780,84 


4).  13004,36  4)  6730,45 

Means  3251,09  and  1682,61 
which  again  are  very  nearly  as  2  to  1. 

With  regard  to  thefe  experiments,  it  may  be  ob- 
ferved,  that  were  the  refiftance  of  the  air  to  light,  or 
the  diminution  of  the  light  from  the  imperfedt  tranf 
parency  of  air,  fenfibie  within  the  limits  of  the  incon- 
liderable  diftances  at  which  the  candles  were  placed 
from  the  photometer,  in  that  cafe  the  diftance  of  the 


nution  which  light  fuffers  in  palling  through  a  few 
inches,  or  even  through  feveral  feet  of  it,  is  not  fen¬ 
fibie. 

Having  found,  upon  repeated  trials,  that  the  light 
of  a  lamp,  properly  trimmed,  is  incomparably  more  equal 
than  that  of  a  candle,  whofe  wick,  continually  grow  ing 
longer,  renders  its  light  extremely  flu&uating,  he  fub- 
ftituted  lamps  to  candles  in  thefe  experiments,  and 
made  fucli  other  variations  in  the  manner  of  conducing 
them  as  he  thought  bid  fair  to  lead  to  a  difeovery  of 
the  refiftance  of  the  air  to  light,  were  it  poflible  to  ren¬ 
der  that  refiftance  fenfibie  within  the  confined  limits  of 
his  machinery.  But  the  refults  of  them,  fo  far  from  af¬ 
fording  means  for  afcertaining  the  refiftance  of  the  air 
to  light,  do  not  even  indicate  any  Vefiftance  at  all ;  on 
the  contrary,  it  might  almoft  be  inferred,  from  fome  of 
them,  tha%-the  intenfity  of  the  light  emitted  by  a  lu¬ 
minous  body  in  air  is  diminifhed  in  a  ratio  lefs  than  that 
of  the  fquares  of  the  diftances  ;  but  as  fuch  a  conclu- 
lion  would  involve  an  evident  abfurdity,  namely,  that 
light  moving  in  air,  its  abfolute  quantity,  inlter.d  of  be¬ 
ing  diminifhed,  a&ually  goes  on  to  tncreafe ,  that  cou* 
clufion  can  by  no  means  be  admitted. 

Why  not  ?  Theories  mull  give  place  to  fadls ;  and 
if  this  fa&  can  be  fairly  afeertained,  inftead  of  rejecting 
the  conclufion,  we  ought  certainly  to  rectify  our  no¬ 
tions  of  light,  the  nature  of  which  we  believe  no  man 
fully  comprehends.  Who  can  take  it  upon  him  to 
fay,  that  the  fubftance  of  light  is  not  latent  in  the  at- 
mofphere,  as  heat  or  caloric  is  now  acknowledged  to  be 
latent,  and  that  the  agency  of  the  former  is  not  called 
forth  by  the  paffage  of  a  ray  through  a  portion  of  air, 
as  the  agency  of  the  latter  is  known  to  be  excited  by 
the  combination  of  oxygen  with  any  combuftible  fub¬ 
ftance  \  See  Chemistry,  n°  293,  Suppl. 

The  ingenious  author’s  experiments  all  confpired  to 
fhew  that  the  refiftance  of  the  air  to  light  is  too  incon- 
fiderable  to  be  perceptible,  and  that  the  affirmed  law  of 
the  diminution  of  the  intenfity  of  light  may  be  depend¬ 
ed  upon  with  fafety.  He  admits,  however,  that  means 
may  be  found  for  rendering  the  air’s  refiftance  to  light 
apparent ;  and  he  feems  to  have  thought  of  the  very 
means  which  occurred  for  this  purpofe  to  M.  de  Sauf- 
fure. 

That  eminent  philofopher,  wifhing  to  afeertain  the 
tranfparency  of  the  atmofphere,  by  meafuring  the  di¬ 
ftances  at  which  determined  objedls  ceafe  to  be  vifible, 
perceived  at  once  that  his  end  would  be  attained,  if  he 
fhould  find  obje&s  of  which  the  difappearance  might 
be  accurately  determined.  Accordingly,  after  many 
trials,  he  found  that  the  moment  of  difappearance  can 
be  obferved  with  much  greater  accuracy  when  a  black 
Zu  ebjtft 
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ter. 
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£  bo  tome-  objeft  is  placed  on  a  white  ground,  than  when  a  white 
^  objeCl  is  placed  on  a  black  ground  ;  that  the  accuracy 
*  was  ftill  greater  when  the  obfervation  was  made  in  the 
fun  than  in  the  fhade  ;  and  that  even  a  ft  ill  greater  de¬ 
gree  of  accuracy  was  obtained,  when  the  white  fpace 
furrounding  a  black  circle,  was  itfelf  furrounded  by  a 
circle  or  ground  of  a  dark  colour.  This  laft  circum- 
ftance  was  particularly  remarkable,  and  an  obfervation 
quite  new. 

If  a  circle  totally  black,  of  about  two  lines  in  dia¬ 
meter,  be  fattened  on  the  middle  of  a  large  flieet  of  pa¬ 
per  or  pafteboard,  and  if  this  paper  or  pafteboard  be 
placed  in  fuch  a  manner  as  to  be  expofed  fully  to  the 
light  of  the  fun,  if  you  then  approach  it  at  the  dittance 
of  three  or  four  feet,  and  afterwards  gradually  recede 
from  it,  keeping  your  eye  conftantly  dirc&ed  towards 
the  black  circle,  it  will  appear  always  to  decreafe  in 
fize  the  farther  you  retire  from  it,  and  at  the  diftance 
of  33  or  34  feet  will  have  the  appearance  of  a  point. 
If  you  continue  ftill  to  recede,  you  will  fee  it  again  en¬ 
large  itfelf ;  and  it  will  feem  to  form  a  kind  of  cloud, 
the  darknefs  of  which  decreafes  more  and  more  accord¬ 
ing  as  the  circumference  becomes  enlarged.  The  cloud 
will  appear  ftill  to  increafe  in  fize  the  farther  you  re¬ 
move  from  it ;  but  at  length  it  will  totally  difappear. 
The  moment  of  the  difappearance,  however,  cannot  be 
accurately  afcertained  ;  and  the  more  experiments  were 
repeated  the  more  were  the  refults  different. 

M.  de  Sauffure,  having  refle&ed  for  a  long  time  on 
the  means  of  remedying  this  inconveniency,  faw  clear¬ 
ly,  that,  as  long  as  this  cloud  took  place,  no  accuracy 
could  be  obtained  ;  and  he  difcovered  that  it  appeared 
in  confequence  of  the  contrail  formed  by  the  white 
parts  which  were  at  the  greateft  diftance  from  the  black 
circle.  He  thence  concluded,  that  if  the  ground  was 
left  white  near  this  circle,  and  the  parts  of  the  pafte¬ 
board  at  the  greateft  diftance  from  it  were  covered  with 
a  dark  colour,  the  cloud  would  no  longer  be  vifible,  or 
at  leaft  almoft  totally  difappear. 

This  conje&ure  was  confirmed  by  experiment.  M. 
de  Sauffure  left  a  white  fpace  around  the  black  circle 
equal  in  breadth  to  its  diameter,  by  placing  a  circle  of 
black  paper  a  line  in  diameter  on  the  middle  of  a  white 
circle  three  lines  in  diameter,  fo  that  the  black  circle 
was  only  furrounded  by  a  white  ring  a  line  in  breadth. 
The  whole  was  palled  upon  a  green  ground.  A  green 
colour  was  chofen,  becaufe  it  was  dark, enough  to  make 
the  cloud  difappear,  and  the  eafielt  to  be  procured. 

The  black  circle,  furrounded  in  this  manner  with 
white  on  a  green  ground,  difappeared  at  a  much  lefs 
diftance  than  when  it  was  on  a  white  ground  of  a  laro-e 
fize. 
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If  a  perfe&ty  black  circle,  a  line  in  diameter,  be 
patted  on  the  middle  of  a  white  ground  expofed  to  the 
open  light,  it  may  be  obferved  at  the  diftance  of  from 
44  to  45  feet;  but  if  this  circle  be  furrounded  by  a 
white  ring  a  line  in  breadth,  while  the  reft  of  the 
ground  is  green,  all  fight  of  it  is  loft  at  the  diftance  of 
only  154  feet. 

According  to  thefe  principles  M.  de  Sauffure  deli- 
Beated  feveral  black  circles,  the  diameters  of  which  in- 
created  in  a  geometrical  progreffion,  the  exponent  of 
which  was  His  fmalleft  circle  was  or  0*2  of  a 
line  in  diameter ;  the  tecond  0*3  ;  the  third,  0*45  ;  and 
lo  on  to  the  fixteenth,  which  was  87*527,  or  about  7 
laches  3 1  lines.  Each  of  thefe  circles  was  furrounded 
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by  a  white  ring,  the  breadth  of  which  was  equal  to  the  Photon*, 
diameter  of  the  circle,  and  the  whole  was  palled  on  a  ter. 
green  ground. 

M.  de  Sauffure,  for  his  experiments,  feleCled  a  ftraight 
road  or  plain  of  about  1200  or  1500  feet  in  circumfer¬ 
ence,  which  towards  the  north  was  bounded  by  trees  or 
an  afeent.  Thofe  who  repeat  them,  however,  muft  pay 
attention  to  the  following  remarks  :  When  a  perfon 
retires  backwards,  keeping  his  eye  conftantly  fixed  on 
the  pafteboard,  the  eye  becomes  fatigued,  and  foou 
ceafes  to  perceive  the  circle  ;  as  foon  therefore  as  it 
ceafes  to  be  diftinguifhable,  you  muft  fuffer  your  eyes 
to  reft ;  not,  however,  by  fhutting  them,  for  they 
would  when  again  opened  be  dazzled  by  the  light,  but 
by  turning  them  gradually  to  fome  lefs  illuminated  ob- 
je&  in  the  horizon.  When  you  have  done  this  for 
about  half  a  minute,  and  again  directed  your  eyes  to 
the  pafteboard,  the  circle  will  be  again  vifible,  and  you 
muft  continue  to  recede  till  it  difappear  once  more.  You 
muft  then  let  your  eyes  red  a  fecond  time  in  order  to 
look  at  the  circle  again,  and  continue  in  this  manner  tiff 
the  circle  becomes  actually  invifible. 

If  you  wifh  to  find 'an  accurate  expreflion  for  the 
want  of  tranfparency,  you  muft  employ  a  number  of 
circles,  the  diameters  of  which  increafe  according  to  a 
certain  progreffion  ;  and  a  comparifon  of  the  diftances 
at  which  they  di [appear  will  give  the  law  according  to 
which  the  tranfparency  of  the  atmofphere  decreafes  at 
different  diftances.  If  you  wifh  to  compare  the  tran- 
fparency  of  the  atmofphere  on  two  days,  or  in  two  dif¬ 
ferent  places,  two  circles  will  be  fufiicient  for  the  expe¬ 
riment. 

According  to  thefe  principles,  M.  de  Sauffure  caufed 
to  be  prepared  a  piece  of  white  linen  cloth  eight  feet 
fquare.  In  the  middle  of  this  fquare  he  fewed  a  per¬ 
fect  circle,  two  feet  in  diameter,  of  beautiful  black 
wool ;  around  this  circle  he  left  a  white  ring  two  feet 
in  breadth,  and  the  reft  of  the  fquare  was  coveied  with 
pale  green.  In  the  like  manner,  and  of  the  fame  ma¬ 
terials,  he  prepared  another  fquare  ;  which  was,  how¬ 
ever,  equal  to  only  TlT  of  the  fize  of  the  former,  fo  that 
each  fide  of  it  was  8  inches  j  the  black  circle  in  the 
middle  was  two  inches  in  diameter,  and  the  white  fpace 
around  the  circle  was  2  inches  alfo. 

If  two  fquares  of  this  kind  be  fufpended  vertically 
and  parallel  to  each  other,  fo  that  they  may  be  both  iU 
luminated  in  an  equal  degree  by  the  f  un  ;  and  if  the  at¬ 
mofphere,  at  the  moment  when  the  experiment  is  made* 
be  perfectly  tranfparent,  the  circle  of  the  large  fquare, 
which  is  twelve  times  the  fize  of  the  other,  muft  be 
feen  at  twelve  times  the  diftance.  In  M.  de  Sauffure V 
experiments  the  fmall  circle  difappeared  at  the  diftance 
of  314  feet,  and  the  large  one  at  the  diftance  of  3588 
feet,  whereas  it  Ihould  have  difappeared  at  the  diftance 
of  3768.  The  atmofphere,  therefore,  was  not  perfect¬ 
ly  tranfparent.  Fhis  arofe  from  the  thm  vapours  which 
at  that  time  were  floating  in  it.  M.  de  Sauffure,  as 
we  have  obferved,  calls  his  inftrument  a  diaphanometer  ; 
but  as  it  anfwers  one  of  the  purpofes  of  a  photometer, 
we  truft  our  readers  will  not  confider  this  account  of  it 
as  a  digreffion. 

To  return  to  Count  Rumford.  From  a  number  of 
experiments  made  with  his  photometer ,  he  found  that, 
by  paffing  through  a  pane  of  fine,  clear,  well  polifhed 
glafs,  fuch  as  is  commonly  made  ufe  of  in  the  conllruo 
t ion  of  looking- glaffes,  light  lofes  >1973  of  its  whole 

quantity* 
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mo  quantity,  t.  c.  of  the  quantity  which  Impinged  on  the 
f  rte.  giafs .  that  when  light  is  made  to  paf3  through  two 
W  V -r  panes  0f  fuch  glafs  {landing  parallel,  but  not  touching 
each  other,  the  lofs  is  ,3184  of  the  whole  ;  and  that  in 
palling  through  a  very  thin,  clear,  colourlefs  pane  of 
window* glafs,  the  lofs  is  only  ,1263.  Hence  he  infers, 
that  this  apparatus  might  be  very  ufefully  employed  by 
the  optician,  to  determine  the  degree  of  tranfparency 
of  glafs,  and  direct  his  choice  in  the  provifion  of  that 
important  article  of  his  trade.  The  lofs  of  light  when 
tefle&ed  from  the  very  bell  plain  glafs  mirror,  the  au¬ 
thor  afeertained,  by  five  experiments,  to  be  yd  of  the 
whole  which  fell  upon  the  mirror. 

PIANO  forte,  otherwife  called  Forte  Piano,  a 
well-known  mufical  infirument,  of  which  we  need  make 
ho  apology  for  confidering  the  peculiarities  with  fome 
attention.  If  we  look  on  mufic  from  no  higher  point 
of  view  than  as  the  laborum  dulce  hmmen>  the  innocent, 
the  Toothing,  the  cheating  fweetener  of  toil,  we  mull  ac¬ 
knowledge  that  it  is  far  from  being  the  meaneft  of  thofe 
enjoyments  with  which  the  Bountiful  Father  of  Men  has 
embellilhed  this  feene  of  our  exigence.  But  there  is  a 
fcience  in  mufic,  independent  of  that  artificial  half  ma¬ 
thematical  do&rine  which  we  have  contrived  to  unite 
with  it,  and  which  really  enables  us  to  improve  pure 
mufical  pkafurc.  Hence  in  the  Englifh  univerfities 
degrees  are  conferred  in  mufic. 

The  voice  is  the  original  mufical  infirument,  and  all 
others  are  but  imitations.  The  voice  of  man  obeys  the 
impulfe  of  the  heart  with  wonderful  promptitude,  and 
fiill  more  wonderful  accuracy.  A  very  coarfe  ear  is 
hurt  by  an  error  in  its  tone,  amounting  to  what  is  called 
a  comma.  A  very  limited  voice  can  execute  melodies  ex¬ 
tending  to  12  notes,  or  an  oCtave  and  a  fifth.  The  mo¬ 
tion  of  the  glottis  between  tliefe  extremes  does  not 
amount  to  ^Tth  of  an  inch.  This  mull  therefore  be  di¬ 
vided,  by  the  mofl  ordinary  finger,  into  more  than  a 
thoufand  parts;  and  this  mull  be  done  in  an  inftant, 
and  repeated  with  rapidity,  without  ever  miftaking  one 
of  thefe  divifions ;  and  this  is  done  everywhere,  and 
without  any  Teeming  effort  or  thought.  The  mecha- 
nifm  of  the  human  organ  for  effe&ing  this  with  eafe 
and  preciflon  is  very  remarkable,  and  feems  to  prove 
that  the  Author  of  our  Being  meant  to  give  us  this 
pleafure. 

When,  in  the  cultivation  of  this  fruit  of  our  own 
foil,  the  moderns  difeovered  the  beauties  cf  harmony  or 
confonance,  and  inflruments  of  fixed  iounds  were  em¬ 
ployed,  by  means  of  which  thefe  beau  ties  could  be  ex¬ 
hibited  in  their  utmofl  richnefs  and  variety  ;  and  parti¬ 
cularly  when  the  organ,  that “  magic  world  of  found,” 
was  invented,  the  immenfe  advant?ges  of  the  ingenious 
fpeculations  of  the  ancient  Greeks  about  the  divifion 
of  the  monochord  were  now  perceived,  and  mufic  be¬ 
came  a  deep  intellectual  fludy.  It  fell  into  the  hands  of 
men  of  letters,  and,  for  a  long  while,  counterpoint  oc¬ 
cupied  all  their  attention*  Inflruments  of  fixed  founds 
were  now  made,  not  only  with’  pipes,  but  with  firings, 
bells,  rings,  and  every  thing  that  could  make  a  noife  in 
tune. 

But  all  thefe  inflruments  were  far  inferior  to  the 
voice,  the  fpontaneous  gift  of  Nature,  in  prompti¬ 
tude,  and  in  the  power  of  obeying  every  call  of  fenti- 
ment,  every  degree,  as  well  as  every  kind  of  emotion, 
with  which  the  heart  was  agitated.  The  pleafures  of 
harmony,  though  great,  were  monotonous,  and  could 


not  exprefs  the  momentary  variations  of  fentimenc,  which  P  ano 
arc  as  fleeting  as  the  light  and  fhade  of  a  profpeCl  while  i?ortc* 
the  dappled  clouds  fail  acrofs  the  fky.  The  violin,  and  *  v 
a  fmall  number  of  the  fimple  wind  inflruments,  were 
found  to  be  the  only  ones  which  could  fully  exprefs 
thofe  momentary  gradations  of  fentiment  that  give  mu¬ 
fic  its  pathos,  and  enable  it  to  thrill  the  very  foul. 

Attempts  were  made  to  remove  this  defeat  of  the 
harmonic  inflruments,  and  the  swell  was  added  to  tie 
organ.  The  efFeCl  was  great,  and  encouraged  the  ar- 
tifls  to  attempt  fimilar  improvements  on  other  inftru- 
ments  of  the  fame  kind.  This  was  firfl  done  in  the 
fame  way  as  in  the  organ.  The  harpfichord  was  fhut 
up,  like  the  fwell  organ,  and  was  opened  by  means  of 
pedals  when  the  performer  wifhedto  enforce  the  found. 

But  the  effeCt  was  far  inferior  to  that  of  the  fwell  or¬ 
gan  ;  for  this  was  (at  lead  in  all  great  organs)  a  real 
addition  of  another'  properly  fele£led  found.'  But  the 
efFed  of  the  pedal  on  the  harpfichord  could  not  be  mi- 
flaken  ;  it  was  juil  like  opening  the  door  of  a  room 
where  mufic  was  performing.  Other  methods  were 
tried  with  better  effed.  Unifons  were  added  to  each, 
note,  which  were  brought  on  either  by  means  of  pe¬ 
dals  or  by  another  fet  4  f  keys. 

This  method  fucceeded  perfedly  well,  and  the  power 
of  the  harpfichord  was  greatly  improved.  But  flill  it 
was  imperfeCt,  becaufe  it  was  only  the  more  confiderable 
changes  of  force  which  could  be  exhibited,,  and  this 
only  in  one  or  two  degrees.  Other  artifls,  therefore, 
attempted  to  conflrud  the  infirument,  fo  that  the  jacks 
(the  moveable  upright  pieces  which  carry  the  quills) 
can  be  made  to  approach  nearer  to  the  wires,  fo  that 
the  quills  (hall  give  them  a  Itronger  twang.  The  me- 
chanifm  was  fuch,  that  a  very  confiderable  motion  of 
the  pedal  produced  but  a  moll  minute  motion  of  the 
quill ;  fo  that  the  performer  was  not  Teflridled  to  the 
utmoft  piecifion  in  the  degree  of  preflure.  Some  of  * 
thofe  inltruments,  when  frelh  from  the  hind  of  the  ar- 
tifl,  gave  full  fatisfa&ion.  But,  though  made  in  the 
mofl  accurate  manner,  at  an  enormous  expence,  they 
very  foon  become  unfit  for  the  purpofe.  The  hundredth 
part  of  an  inch,  more  or  lefs,  in  the  place  of  the  quill, 
will  make  a  great  odds  in  the  force  of  the  found.  Nor 
does  the  fame  change  of  dillance  produce  an  equal  al¬ 
teration  of  found  on  different  quills.  Other  infirument 
makers  have  therefore  tried  baked  or  prepared  leather 
(buffalo  hide)  in  place  of  quills  ;  and  it  is  found  much 
more  uniform  in  the  tone  which  it  produces,  and  alfo 
remains  longer  in  the  fame  (late;  hut  the  tone  is  not  fo 
powerful,  nor  in  general  fo  much  relifhed. 

But  all  thefe  contrivances,  both  in  the  organ  and 
harpfichord,  were  flill  very  deficient.  Whatever  change 
they  could  produce  in  the  flrength  of  the  found,  wa6 
produced  through  the  whole  infirument,  or  at  leaf! 
through  two  or  three  oClaves.  But  the  captivating  ex- 
preflion  of  mufic  frequently  refults  from  the  momentary 
fwelling  or  foftening  of  a  Angle  plirafe,  or  a  Angle  note, 
in  one  of  the  parts.  Hence  arife  the  unrivalled  powers 
of  the  harp,  and  the  acknowledged  fuperiority  of  the 
theorbo,  the  lute,  and  even  the  guitar,  over  all  keyed 
inflruments,  notwithflanding  their  great  limitations  in 
harmony  and  in  practicable  melodies.  Thefe  inftru- 
ments  fpeak,  while  the  harpfichord  only  plays. 

Many  attempts  have  been  made  to  enable  the  per¬ 
former  to  produce,  by  the  intervention  of  the  key,  all 
the  gradations  of  ftrength|  and  even  the  varieties  of 
1  found* 
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fomid,  which  the  Huger  can  bring  forth  by  the  different 
mariner  of  pinching,  brufhing,  o>*,  as  it  were,  earefiing 
the  firing  ;  but  we  have  no  diilindl  account  of  any  at¬ 
tempt  that  has  fucceeded.  Such  a  thing  would  quick¬ 
ly  fpread  over  Europe.  The  compiler  of  the  article 
.Luthier,  in  the  Encyclopedic  Methodique ,  fays  a  great 
deal  about  a  harpfichord  fitted  with  prepared  buffalo  lea¬ 
ther  in  dead  of  crow  quills  ;  and  afferts  exprefslv,  that, 
by  the  mere  preffure  on  the  key,  without  the  affiflance 
of  pedals  or  flops  of  any  kind,  the  leather  is  made  to 
with  greater  or  lefs  force  on  the  firing.  But  he 
gives  no  account  by  which  we  can  comprehend  how 
this  is  brought  about \  and  indeed  he  writes  in  terms 
which  fhew  plainly  that  he  has  not  feen  the  inftrument, 
and  is  merely  puffing  fomething  that  he  does  not  under- 
Hand. 

The  attempt  has  been  made  with  more  fuccefs  on 
-keyed  inflruments,  when  the  firings  are  not  pinched, 
but  are  rubbed  by  a  wheel  or  band,  in  the  manner  of  the 
vielle  (hnrdygurdy),  or  flruek  with  a  ple&rum,  like  the 
dulcimer.  The  celestina  (deferibed  by  Merfennus 
by  the  name  of  archi viola)  is  of  this  kind.  A  fine 
-band  of  horfe  hair  or  filk,  filled  with  roiin,  is  extended 
under  the  firings,  and  drawn  fmoothly  along  by  a  wheel. 
Jdy  a  particular  mechanifm  of  the'  keys,  this  band  is 
made  to  prefs  or  rub  on  any  firing  tranfverfely,  as  the 
firings  of  a  violin  are  touched  by  the  bow.  The  pref- 
Ture  on  the  key  regulates  the  flrength  of  the  tone. 
This  inftrument  is  not  without  confiderable  beauties, 
and  will  exeeute  foft  cantalile  mufic  in  eafy  modulation, 
.with  great  expreffion  and  juflnefs.  But  the  artiflshave 
not  yet  been  able  to  give  it  either xlearnefs  or  brillian¬ 
cy  of  tone,  nor  fuffieient  force  for  concert  mufic,  nor 
that  promptitude  of  touch  that,  is,  indifpenfably  neeef- 
fary  for  figurative  mufic  or  quick  movements. 

The  fame  improvements  have  been  made  on  the  pul¬ 
satile  inflruments  ;  and  indeed  they  are  here  the  mofl 
obvious  and  eafy.  When  the  key  is  employed  merely 
2s  the  means  of  caufing  a  ple&rum  to  give  a  blow  to 
the  firing,  the  performer  will  hardly  fail  to  give  that 
degree  of  foree  which  he  feels  proper  for  his  intended 
.expreffion.  Accordingly,  many  inflruments  of  this  kind 
have  been  made  in  Germany,  where  the  artifls  have 
long  been  eminent  for  mechanical  knacks.  But  all  their 
inflruments  of  the  .dulcimer  kind  are  feeble  and  fpirit- 
lefs,  and  none  oT them  have  been  brought  into  general 
.ufe,  if  we  except  the  clavichord.  This  is  indeed  an 
.inftrument  of  feeble,  and  not  the  mofl  pleafing  found  ; 
but  is  ,well  fitted  for  giving  every  momentary  gradation 
of  flrength  by  the  preffure  of  the  finger.  Is  is  there¬ 
fore  a  good  inflrument  for  forming  the  mufical  tafle  by 
..chamber  pradlice,  and  was  much  ufed  by  compofitors  in 
.their  fludies.  It  is  alfo  an  ingenious,  though  feeming- 
ly  an  obvious  and  fimpie  contrivance,  and  is  capable  of 
much  more  force,  and  even  brilliancy  of  found,  than 
has  generally  been  given  to  it. 

The  eonftru&ion  is  fhortly  this.  The  inner  end  of 
-the  key  is  furnifhed  with  an  upright  pieee,  which  ter- 
-minates  in  an  edge  of  brafs,  fomewhat  like  the  end  of 
a  narrow  blunt  chifd,  whpfe  line  of  direction  is  athwart 
ithe  firings.  When  -the,  key  is  puffed  down,  this  edge 
flrikes  the  firing, :*and  forces  it  out  of  the  ilraight  line 
in  which, it  is  fir-etched  between  its  pins.  Thus  the 
firing  is  fhaken* or  jogged  inta  vibration,  in  the  fame 
manner  as,  we  obferve  a  tight  rope  fet  a  vibrating  by  a 
iudden  jstk  given  to  any  part  of  it.  The  firing,  thus 
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agitated,  gives  a  found,  whicli  will  continue  for  fome  Pian* 
little  time  if  the  key  be  held  down.  As  the  tone  de-  ^ortc* 
pends  on  the  length  of  the  vibrating  firing,  as  well  as 
on  its  tenfion,  it  is  of  importance  that  the  ftroke  be 
made  on  the  preeife  point  of  the  flung  which  termi¬ 
nates  the  proper  length.  I  he  firing  does  not  give  the 
note  correfpondirg  to  its  whole  length,  but  that  which 
is  produced  by  the  part  between  the  edge  and  the  pin. 

And  becaufe  the  parts  of  the  firing  on  eaeh  fide  of  the 
edge  are  equally  thrown  into  vibration,  the  fhorter  por¬ 
tion  of  it  muft  be  wrapped  up  in  a  lift  of  doth,  to  pre¬ 
vent  it  from  diilurbing  the  ear  by  its  fonorous  vibra¬ 
tions.  This,  however,  greatly  diminifhes  the  fweetnefs 
of  the  found  given  by  the  other  part. 

The  clavichord  gives  a  fretful  wafpifh  kind  of  found, 
not  at  all  fuited  to  tender  expreffion.  If  the  bridge 
(for  the  end  of  the  key  is  really  a  bridge  during  the 
found)  were  placed  at  an  exadl  third  of  the  length  ojf 
the  firing,  and  if  both  parts  were  free,  and  if  the  llroke 
be  of  a  proper  flrength,  the  firing  would  found  its  twelfth 
with  great  fweetnefs,  and  with  much  more  foree  and 
-brillianey  than  it  does  by  the  prefent  conflrudion,  and 
the  clavichord  would  be  a  charming  inftrument  for  a 
leffon  and  for  private  ftudy.  We  fay  this  from  expe- 
-rienee  of  the  power  of  one  eonftru&ed  under  the  diree- 
-tion  of  the  great  mathematician  Euler,  who  was  alfo  an 
excellent  judge  of  mufic  and  mufical  eompofition.  The 
tones  of  the  upper  part  of  that  inilrument  had  a  fort  of 
pipe  or  voeal  found,  and  were  fuperior  in  clearnefs  and 
fweetnefs  to  any  ftringed  inftrument  we  ever  heard. 

But  as  this  confirmation  required  every  firing  to  be  one 
half  longer  than  a  harpfichord  wire  of  the  fame  pitch, 

.and  as  this  would  have  made  the  inftrument  of  a  mofl 
inconvenient  fize,  the  baffes  were  made  fhorter,  by  pla¬ 
cing  the  bridge  at  one  fixth  of  the  length,  and  loading 
the  fhorter  portion  of  the  firing  with  wire  twilled  round 
it.  But  although  this  was  executed  by  a  mofl  dexterous 
artifl,  the  tones  were  far  inferior  to  thofe  of  the  trebles, 
and  the  inftrument  was  like  the  junction  of  a  very  fine 
one  and  a  very  bad  one,  and  made  but  hobbling  mufic. 

This  was  probably  owing  to  the  impoffibility  ^of  eon- 
netting  the  metal  wire  and  its  covering  with  fuffieient 
clofeneis  and  folidity.  An  upiight  clavichord,  where 
the  length  would  be  no  inconvenience,  would  be  indeed 
a  capital  inftrument  for  mufieal  ftudy.  It  is  worthy  of 
remark,  that  Mr  Euler  tried  other  divifions  of  the 
firing  by  the  bridge.  When  it  is  ftruck  preeifely  in 
the  middle,  it  fhould  found  its  odlave ;  when  it  is 
flruek  at  oneTourth,  it  fhould  give  the  double  oefiave, 

-&c.  But  the  maker  found  that  thefe  divifions  gave 
very  indifferent,  and  even  uncertain  tones  ;  fometimes 
not  founding  at  all,  and  fometimes  founding  beautifully. 

>Our  readers  will  find  this  well  explained  in  a  future  ar¬ 
ticle  of  this  Supplement,  (Trumpet,  Marine ).  They 
may  pleafe  to  refled  on  the  very  different  tone  of  the 
violin  as  it  is  bowed  on  different  parts  of  the  firing, 
and  on  the  very  different  tones  of  the  fore  and  back 
unifons,  and  particularly  of  the  Cornet  flop  of  the  harp¬ 
fichord.  The  harpfichords  of  Rucker  are  noted  for  the 
grand  fulnefs  of  their  tone  ;  thofe  of  Haffe  of  Dreiden 
for  their  mellow  fweetnefs,  and  thofe  of  Kirkmann  of 
Loudon  for  their  unequalled  brilliancy,  Thefe  makers 
differed  greatly  in  the  placing  of  their  quills. 

But  the  Engliffi  Piano  Forte,  by  its  fuperior  force 
of  tone,  its  adequate  fweetnefs,  and  the  great  variety  of 
voice  of  which  our  artifts  have  made  it  fufceptible,  hat 

with- 
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withdrawn  all  farther  attention  from  the  clavichord,  fo 
that  it  is  no  longer  probable  that  the  learned  contribu¬ 
tion  of  the  great  Euler  to  public  amufement  will  be 
followed  up.  The  Piano  forte  corresponds  to  its  name 
with  great  precilion  :  For,  without  any  other  attention 
or  effort  than  what  fentiment  fpontaneoufly  dilates, 
and  what  we  pra&ife  (without  knowing  it)  on  the 
harpfichord,  where  it  is  ineffectual,  we  make  the  Piano¬ 
forte  give  every  gradation  of  flrength  to  the  found  of 
the  firing,  and  give  it  every  expreffion  that  an  indru- 
ment,  purely  pulfnile,  is  capable  of.  It  i?  alfo  fufcep- 
tible  of  a  very  confiderable  variety  of  tone  by  the  cloth¬ 
ing  of  the  mallets,  which  may  be  acute  or  obtufe,  hard 
or  foft.  And  we  fee,  by  the  effeCt  of  what  are  called 
the  grand  Piano  fortes,  that  they  are  fully  equal  to  the 
harpfichord  in  fulnefs  or  body  of  tone.  Nothing  fetms 
to  be  wanting  to  it  but  that  Hiding,  or  (as  the  French 
call  it)  carejjing  touch  of  the  firing,  by  which  a  delicate 
finger,  guided  by  fine  taile,  caufes  the  harp  or  lute  to 
melt  the  heart,  and  excite  its  lined  emotions.  We  truft 
that  the  ingenuity  of  our  Britifh  artids  will  accomplifh 
even  this,  and  make  this  national  indrument  rival  even 
the  violin  of  Italy. 

We  call  it  a  national  injlrir.nent ,  not  doubting  but 
that  this  is  a  recommendation  to  a  Britifh  heart,  and 
becaufe  we  are  very  well  affured  that  it  is  an  Englifh 
contrivance  ;  the  invention  of  a  mod  excellent  man  and 
celebrated  poet,  Mr  William  Mafon.  His  Caratlacns 
and  Eifrida  may  convince  any  perfon  who  is  a  judge  of 
mulic,  that  he  had  a  mind  exqnifitely  fenfible  of  all  its 
charms  ;  and  we  cannot  be  furprifed  that  it  was  one  of 
his  chief  delights.  No  man  enjoyed  the  pleafures  of 
mufic  with  more  rapture  ;  and  he  ufed  to  fay,  that  his 
foeedied  recruit  from  the  fatigue  of  a  long  walk  was 
to  lit  down  for  a  few  minutes  to  the  harpfichord.  He 
had  Cecil  feveial  of  the  German  attempts  to  make  keyed 
dulcimers,  which  were,  in  fume  meafure,  fufeeptible  of 
the  forte  and  piano  :  But  they  were  all  on  one  prin¬ 
ciple,  an  1  required  a  particular  touch  of  the  finger,  of 
difficult  acquisition,  and  which  fpoiled  it  for  harpfichord 
practice.  We  have  alfo  feen  of  thofe  indrmnents, 
fome  of  very  old  date,  and  others  of  modern  im¬ 
provement.  Some  had  very  agreeable  tones  ;  but  all 
were  deficient  in  delicacy  and  judnefs.  The  performer 
was  by  no  means  certain  of  producing  the  very  drength 
of  found  that  he  intended.  And,  as  Mi  Mafon  ob- 
fervtd,  they  all  required  an  artificial  peculiarity  of  fin¬ 
gering  ;  without  which,  either  the  intended  drength  of 
tone  was  not  brought  out,  or  the  tone  was  (ledroyed 
by  repeated  rattling  of  the  mallet  on  the  wire. 

Mr  Mafon  removed  all  thofe  imperfe&ions  by  de¬ 
taching  the  mallet  entirely  from  the  key,  and  giving 
them  a  connection  quite  momentary.  The  fketch  in  Plate 
XL.  will  give  the  reader  a  clear  view  of  Mr  Mafon’s 
general  principle  by  which  the  Englifh  piano  forte  is 
didinguiffied  from  all  others.  The  parts  are  reprefent- 
cd  in  their  date  of  inaction.  The  key  ABK  turns,  as 
ufual,  on  the  round  edge  of  the  bar  B,  and  a  pin  b , 
driven  into  the  bar,  keeps  it  in  its  place.  The  dot  F 
reprefents  a  fedtion  of  the  dring.  ED  is  the  mallet, 
having  a  hinge  of  vellum,  by  which  it  is  attached  to 
the  upper  furface  of  the  bar  E.  At  the  other  end  is 
the  head  D,  of  wood,  covered  with  fome  folds  of  pre¬ 
pared  leather.  The  mallet  lies  in  the  pofition  repre- 
iented  in  the  figure,  its  lower  end  reding  on  a  cufhion- 
bar  which  lies  horizontally  under  the  whole  row  of 


mallets.  The  key  A  R  has  a  pin  C,  tipt  with  a  bit  of  the 
fofted  cork  or  buckfkin.  This  reaches  to  within  T^th  of 
an  inch  of  the  fhank  of  the  mallet,  but  mud  not  touch 
it.  The  didance  E  e  is  about  jd  or  ^th  of  the  length  of 
the  fnank.  When  the  end  A  of  the  key  is  preded 
down  on  the  duffing  (two  or  three  thicknefi'es  of  the 
mod  eladic  woollen  lift)  it  raifes  the  mallet,  by  means 
of  the  pin  C,  to  the  horizontal  pofition  E  d>  within 
-Jth  or  -r^th  of  an  inch  of  the  wire  F;  but  it  cannot  be 
fo  much  preded  down  as  to  make  the  mallet  touch  the 
wire.  At  the  fame  time  that  the  key  raifes  the  mallet 
by  means  of  the  pin  C,  it  alfo  lifts  off  the  damper  G  (a 
bit  of  fpunge)  from  the  wire.  This  damper  is  fixed 
on  the  end  of  a  little  wooden  pin  G  g,  connedted  with 
the  lever  g  H,  which  has  a  vellum  hinge  at  H.  This 
motion  of  the  damper  is  caufed  by  the  pin  I,  which  is 
fixed  into  the  key  near  to  R.  Thefe  pieces  are  fo  ad- 
juded,  that  the  fird  touch  of  the  key  lifts  the  damper, 
and,  immediately  after,  the  pin  C  aCts  on  the  fhank  of 
the  mallet.  As  it  adts  fo  near  to  its  centre  of  motion, 
it  caufes  the  head  D  to  move  brifkly  through  a  confider¬ 
able  arch  D  d.  Being  made  extremely  moveable,  and 
very  light,  it  is  thus  tiffed  beyond  the  horizontal  pofL 
tion  E  <7,  and  it  dr  ikes  the  wire  F,  which  is  now  at  li¬ 
berty  to  vibrate  up  and  down,  by  the  previous  removal 
of  the  damper  G.  Having  made  its  droke,  the  mallet 
falls  down  again,  and  reds  on  the  foft  fubdance  on 
the  pin  C,  It  is  of  effential  importance  that  this 
mallet  be  extremely  light.  Were  it  heavy,  it  would 
have  io  much  force ,  after  rebounding  from  the  wire, 
that  it  would  rebound  again  from  the  pin  C,  and  again 
iiiike  the  wire.  For  it  will  be  recolledted,  that  the  key 
is,  at  this  time,  down,  and  the  pin  C  raifed  as  high  as 
poffible,  fo  that  there  is  very  little  room  for  this  re¬ 
bound.  Eeffening  the  momentum  of  the  mallet  by  ma¬ 
king  it  very  light,  making  the  cufhion  on  the  top  of 
the  pin  C  very  foft,  and  great  precilion  in  the  fhapt; 
and  figure  of  all  the  parts,  are  the  only  ftcurities  againtt 
the  difagreeable  rattling  which  thefe  rebounds  would 
occafion.  In  refpedt  to  the  folidity  and  precifion  of 
workmanlhip,  the  Britifh  indruments  are  unrivalled,  and 
vaft  numbers  of  them  are  fent  to  all  parts  of  the.  con¬ 
tinent.  4 

As  the  blow  of  fo  light  a  mallet  cannot  bring  much 
found  from  a  wire,  it  has  always  been  found  neceffary 
to  have  two  drings  for  each  note.  Another  cir- 
cumllance  conti  ibutes  to  enfeeble  the  found.  The* 
mechanifm  neceffary  for  producing  it  makes  it  almolt 
iinpoffible  to  give  any  confiderable  extent  to  the  belly 
or  found  board  of  the  indrument.  There  is  feidom  any 
more  of  it  than  what  occupies  the  fpace  between  the 
tuning  pins  and  the  bridge.  This  ib  the  more  to  be 
regretted,  becaufe  the  baffes  are  commonly  covered 
ft  rings,  that  they  may  be  of  a  moderate  length.  The 
bafs  notes  are  alfo  of  brafs,  which  has  a  confidcrably 
lower  tone  than  a  fleel  wire  of  the  fame  diameter  and 
tendon.  Yet  even  this  fubditution  for  Heel  in  the  bafs 
firings  is  not  enough.  i  he  highed  of  them  are  much 
too  Hack,  and  the  lowed  ones  mud  be  loaded,  to  com- 
penlate  for  want  of  length.  This  greatly  climinifhca 
the  fulnefs,  and  dill  more  the  mellownefs  and  dilllnCV 
nefs  of  the  tone,  and  frequently  makes  the  very  lowed: 
notes  hmdly  appreciable.  This  inequality  of  tone  about 
the  middle  of  the.  indrument  is  fome  what  diminifhed  by 
condrudtiug  the  indrument  with  two  bridges  ;  one  for 
the  fteel,  and  the  other  for  the  brafs  wires.  But  dill 
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pigments,  the  foaffl  notes  arc  very  much  inferior  to  the  treble. .  It 
t^hch.  would  furely  be  worth  while  to  conftrudt  fome  piano 
^  '  fortes,  of  full  fize,  with  naked  hades.  If  thefe  vyere 

made  with  all  the  other  advantages  of  the  grand  piano 
forte,  they  would  furpafs  all  other  indruments  for  the 
regulating  power  of  their  thorough  bafs.  We  wifh  that 
the  artifts  would  alfo  try  to  conftrua  them  with  the 
mechanifm  of  mallets,  &c.  above  the  found  board. 
This  would  allow  to  it  the  full  extent  of  the  inftru- 
ment,  and  greatly  improve  the  tone.  It  does  not  feem 
impoflible,  nor  (we  think)  very  difficult. 

For  directions  how  to  tune  this  pleafing  indrument, 
fee  Temperament  in  this  Supplement.. 

PIGMENTS,  or  Paints,  are  furnifhedBy  both  the 
mineral  and  vegetable  kingdoms.  The  former  are  the 
moll  durable,  and  are  generally  prepared  from  the 
Ox  yds  of  metals  (fee  Chemistry  Index  in  this  Suppl. 
and  Colour- Makings  Encycl.);  but  Fourcroy  thinks 
that  chemiftry  furnifhes  a  method  of  fixing  vegetable 
colours  completely.  From  a  number  of  experiments, 
which  we  need  not  detail,  as  they  w ill  be  noticed  in  the 
article  Vegetable  Substances,  he  draws  the  following 
^conclusions : 

1.  That  oxygen,  when  combined  with  vegetable  fub- 
ftances,  changes  their  colour. 

2.  That  different  proportions  of  this  principle  pro¬ 
duce  different  lhades  in  coloured  vegetable  matter. 

3.  That  thefe  fhades  pafs,  by  a  fort  of  degradation, 
from  the  darkeft  colours  to  the  lighted  ;  and  that  the 
extreme  point  of  the  latter  may  be  confidered  as  a  com¬ 
plete  deprivation  of  colour. 

4.  That  in  many  vegetable  fubftances  this  degrada- 
lion  does  not  take  place,  as  M.  Berthollet  has  obfer- 
ved. 

5.  That  many  red,  violet,  purple,  chefnut,  and  blue 
vegetable  colours,  are  produced  by  different  proportions 
of  oxygen  ;  but  that  none  of  thefe  are  completely  fatu- 
rated  with  this  principle. 

6.  That  the  complete  faturation  here  fpoken  of  ge¬ 
nerally  produces  yellow  colours,  which  are  the  lead 
changeable  of  all. 

7.  That  vegetable  fubflances  coloured  by  oxygen, 
not  only  change  their  colour  according  to  the  propor¬ 
tion  of  oxygen  they  have  imbibed,  but  that  they  alfo 
change  their  nature  in  the  fame  proportion,  and  ap¬ 
proach  more  to  a  refinous  date  as  they  become  nearer 
to  a  yellow  colour. 

Laftly,  that  the  caufe  of  the  changeability  of  the 
red,  brown,  and  violet  colours,  procured  from  vege¬ 
tables,  is  fuch  as  has  been  dated  above  ;  that  there  ex- 
ids  a  method  of  fixing  them,  or  rendering  them  perma¬ 
nent,  by  impregnating  them  with  a  certain  quantity  of 
oxygen,  by  means  of  the  oxygenated  muriatic  acid  ; 
imitating,  by  this  procefs,  the  method  purfued  by  na¬ 
ture,  who  never  forms  fixed  and  permanent  colours,  ex¬ 
cept  in  fubdances  which  have  been  long  expofed  to  the 
•open  air. 

PITCH.  See  Encycl.— The  bed  black  pitch  is 
made  of  the  refufe  of  rofin  and  turpentine,  fuch  as  will 
not  pafs  through  the  draw  filter,  and  the  cuttings  a- 
round  the  incifion  on  the  tree.  Thefe  materials  are 


put  into  a  boiler  fix  or  feven  feet  in  circumference,  and  Bafhrd 
eight  or  ten  high.  Fuel  ia  laid  around  the  top,  and  the  _Ltch» 
materials  as  they  melt  flow  through  a  channel  cut  in 
the  fire-place  into  a  tub  half  filled  with  water.  It  is 
at  that  time  very  red,  and  almod  liquid.  To  give  this 
a  proper  confidence,  it  is  put  in  a  cauldron  placed  in  a 
furnace,  and  boiled  down  in  the  fame  manner  as  rofin, 
but  it  requires  much  lefs  precaution  and  double  the 
time.  It  is  then  poured  into  moulds  of  earth,  and 
forms  the  bed  kind  of  black  pitch.  See  Rosin  and 
Turpentine  in  this  Suppl. 

Bastard  PITCH,  is  a  mixture  of  colophony,  black 
pitch,  and  tar.  They  are  boiled  down  together,  and 
put  into  barrels  of  pine  wood,  forming,  when  the  in¬ 
gredients  are  mixed  in  equal  portions,  a  fubdance  of  a 
very  liquid  confidence,  called  in  France  bray  gras. 

If,  on  the  contrary,  it  is  defired  of  a  thicker  confid¬ 
ence,  a  greater  proportion  of  colophony  is  added,  and 
it  is  cafl  in  moulds.  It  is  then  called  bajlard pitch. 

PLAGUE  (fee  Medici xn-Index,  Encycl.),  is  a 
difeafe  which  has  been  lately  after  ted  by  Dr  Mofeley 
to  be  not  contagious.  In  fupport  of  this  opinion,  he 
quotes  many  paflages  from  medical  writers,  ancient  and 
modern  ;  but  he  feems  to  place  the  greated  confidence 
(as  is  indeed  natural)  in  his  own  obfervations  on  pefti- 
lential  fevers  in  the  Wed  Indies,  and  on  what  is  faid  of 
the  plague  in  Berthier’s  account  of  Buonaparte’s  expe¬ 
dition  into  Syria. 

“  At  the'  time  of  our  entry  into  Syria  (fays  this 
Frenchman),  all  the  towns  were  infe&edby  the  plague; 
a  malady  which  ignorance  and  barbarity  render  fo  fatal 
in  the  Eaft.  Thofe  who  are  affe&ed  by  it  give  them- 
felves  up  for  dead  :  they  are  immediately  abandoned  by 
every  body  (a),  and  are  left  to  die,  when  they  might 
have  been  faved  by  medicine,  and  attention. 

14  Citizen  Degenettes,  principal  phyfician  to  the  ar¬ 
my,  difplayed  a  courage  and  chara&er  which  entitle 
him  to  the  national  gratitude.  When  our  foldiers  were 
attacked  by  the  lead  fever,  it  was  fuppofed  that  they 
had  caught  the  plague,  and  thefe  maladies  were  con¬ 
founded.  The  fever  hofpitals  were  abandoned  by  the 
officers  of  health  and  their  attendants.  Citizen  Dege¬ 
nettes  repaired  in  perfon  to  the  hofpitals,  vffited  all  the 
patients,  felt  the  glandular  fwellings,  drefied  them,  de¬ 
clared  and  maintained  that  the  didernper  was  not  the 
plague,  but  a  malignant  fever  with  glandular  fwellings, 
which  might  eafily  be  cured  by  attention,  and  keeping 
the  patient’s  mind  eafy.” 

Degenette’s  views  in  making  this  diftindlicn  were 
highly  commendable  ;  but  certainly,  fays  Dr  Mofcley, 
this  fever  was  the  plague.  The  phyfician,  however, 
carried  his  courage  fo  far,  as  to  make  two  incifions, 
and  to  inoculate  the  fuppurated  matter  from  one  of 
thefe  buboes  above  his  bread  and  under  his  arm-pits, 
but  was  not  affe&ed  with  the  malady.  He  thus  eafed 
the  minds  of  the  foldiers,  the  fird  Hep  to  a  cure  ;  and, 
by  his  affiduity  and  condant  attendance  in  the  hofpi¬ 
tals,  a  number  of  men  attacked  with  the  plague  were 
cured.  His  example  was  followed  by  other  officers  of 
health. 

The  lives  of  a  number  of  men  Citizen  Degenettes 

was 


(a)  This  can  hardly  be  true.  Every  one  knows  that  Mahometans  are  fatalids  in  the  ftri&eft  fenfe  of  the 
•word  5  and  Mr  Browne,  whofe  knowledge  of  Syria  and  its  inhabitants  mult  be  at  lead  equal  to  that  of  Berthier, 
affurea  us,  that,  far  from  abandoning  his  friend  in  the  plague,  “  the  Modem,  awe-ftruck,  and  refigned  to  the  un¬ 
alterable  decrees  of  fate,  hangs  over  the  couch  of  his  expiring  relative.* * 
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was  thus  inffrumental  of  faving.  He 
who  had  been  ill  with  the  fever  and  buboe3,  without 
the  lead  contagion  being  communicated  to  the  army. 

“  There  are  (fays  Dr  Mofeley)  annual.  or  feafonal 
diforders,  more  or  lefs  fevere,  in  all  countries  ;  but  the 
plague,  and  other  great  depopulating  epidemics,  do  not 
always  obey  the  feafons  of  the  year.  Iuke  comets, 
their  courfe  is  eccentric.  They  have  their  revolutions; 
but  from  whence  they  come,  or  whither  they  go  after 
they  have  made  their  revolutions,  no  mortal  can  tell. 

“  To  look  for  the  caufe  of  an  epidemic  in  the  pre- 
fent  (late  of  the  ait,  or  weather,  when  it  makes  its  ap¬ 
pearance,  is  a  very  narrow  contracted  method  of  fcru- 
tiuy.  The  caufe  of  ptffilential  epidemics  cannnot  be 
confined,  and  local.  It  mull  lie  in  the  atmofphere, 
which  furrounds,  and  is  in  contact  with  every  part  of 
us;  and  in  which  we  are  immerfed,  as  bodies  in  fluids 


“  Thefe  difeafes  rot  appearing  in  villages  and  thinly 
inhabited  places,  and  generally  attacking  only  great 
towns  and  cities,  may  be,  that  the  atmofphere,  which 
I  conceive  to  be  the  univerfal  propagator  of  peflilence, 
wants  a  commixture,  or  union,  with  tome  compounded 
and  peculiar  air,  fuch  a3  is  generated  in  populous  com¬ 
munities,  to  releafe  it?  imprifoned  virulence,  and  give  it 
force.  Like  the  divided  ieminal  principles  of  many 
plants,  concealed  in  winds  and  rains  until  they  find 
fu  it  able  materials  and  foil  to  unite  their  feparated  a- 
toms,  they  then  affume  viilble  forms  in  their  own  pro¬ 
per  vegetation/ 

“  Difeafes  originating  in  the  atmofphere  feize  fome, 
and  pafs  by  others  ;  and  ad  exclufively  on  bodies  gra¬ 
duated  to  receive  their  impreffions  ;  otherwife  whole 
nations  would  be  deftroyed.  In  fome  conllitutions  of 
the  body  the  accefs  is  eafy,  in  fome  difficult,  and  in 
others  impoffible. 

<<  The  air  of  confined  places  may  be  fo  vitiated  as 
to  be  unfit  for  the  purpofes  of  the  healthy  exigence  of 
any  perfon.  Hence  gaol,  hofpital,  and  fhip  fevers- 
But  as  thefe  diftempers  are  the  offspring  of  a  local 
caufe,  that  local  caufe,  and  not  the  diftempered  people, 
communicate  the  difeafe. 

«  Plagues  and  peftilences,  the  produce  of  the  great 
atmofpheie,  are  conveyed  in  the  fame  manner,  by  the 
body  being  in  cortad  with  the  caufe  ;  and  not  by  its 
being  in  contad  with  the  effed..  If  peffilences  were 
propagated  by  contagion,  from  infeded  performs,  the 
infedion  muff  ifTue  from  their  breath  or  excrements, 
or  from  the  exhalations  of  the  bodies  of  the  difeafed. 
The  infedion,  if  it  were  not  in  the  atmofphere,  would 
be  confined  within  very  narrow  limits  ;  have  a  deter¬ 
minate  fphere  of  adion  ;  and  none  but  pliyiicians  and 
attendants  on  the  lick  would  fuffer;  and  thefe  muff  fuf- 
fer  ;  and  the  caufe  and  the  effeds  would  be  palpable  to 
our  fenfes.  Upon  this  ground  the  precaution  of  qua¬ 
rantine  would  be  rational.  But  who  then  would  vifft 
and  attend  the  fick,  or  coaid  live  in  hofpitals,  prifon3, 
and  lazarettos:” 

From  thefe  reafonings  and  fads,  the  author  is  con* 
vinced,  that  the  bubo  and  carbuncle,  of  which  we  hear 
fo  much  in  Turkey,  and  read  fo.  much  in  our  own  hi- 
ftory  of  plagues,  arife  from  heating  food  and  improper 
treatment  ;  that  they  contain  no  infedion  ;  and  confe- 
quently  that  they  are  not  the  natural  depofit  of  the 
morbific  virus  feparated  from  the  contagion. 

He  is  equally  confident  that  no  peftilential  or  pande¬ 
mic  fever  was  ever  imported  or  exported  ,  and  hence 
Suppl.  Vol.  II.  Part  I. 
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difmifled  tliofe  lie  confiders  the  fumigating  of  fhip-Ietters,  and  (hutting  i 

up  the  crew3  and  paffengers  of  vcffels,  on  their  arrival  'r“ 

from  foreign  places,  feveral  weeks,  for  fear  they  fhould 
give  difeafes  to  others  which  they  have  not  themfelves, 
as  an  ignorant  barbarous  cuilom.  W hence  was  the  im¬ 
portation  of  the  plague  at  Naples  in  1656  ;  by  which 
20,000  people  died  in  one  day  ?  Can  any  perfon,  for  a 
•moment  refteding,  believe,  that  the  great  plague  of 
London  in  1665,  which  imagination  traced  from  the 
Levant  to  Holland,  and  from  Holland  to  England,  was 
can  fed  by  opening  a  bag  of  cotton  in  the  city,  cr  in 
Long  Acre  ;  or  a  package  of  hemp  in  St  Giles’s  pa- 
rifh?  Quarantine,  always  expeniive  to  commerce,  and 
often  ruinous  to  Individuals,  is  a  re  fled  ion  on  the  good 
fenfe  of  countries. 

That  Dr  Mofeley  is  a  man  of  learning,  and  a  lively 
writer,  is  known  to  every  one  who  has  looked  ir.to  his 
works,  and  is  not  himfelf  a  ffraugcr  to  letters.  On  this 
account,  and  dill  more  on  account  of  the  opportunities 
which  he  has  poffeffed  of  making  accurate  obfer  vat  ions 
on  various  kinds  of  peftiknlial  difeafes,  we  have  detailed 
at  fome  length  his  notions  of  the  plague;  but  as  it  does 
not  apoear  that  he  ever  [aw  the  difeafe  which  is  known 
by  the  name  of  the  plague*  ju^ce  requires  that  we  give 
fome  account  of  it  from  a  man  who  had  the  bell  pof- 
fible  opportunities  of  obtaining  correct  information  on 
the  fuhjed. 

“  The  fads  that  appear  to  be  chiefly  afeertained  re¬ 
lative  to  the  plague  (lays  Mr  Browne),  are,  1.  That 
the  infection  is  not  received  but  by  adnal  contad.  In 
this  particular,  it  would  feem  lefs  formidable  than  feve¬ 
ral  other  diforders.  2.  That  it  is  communicated  by 
certain  fubftanees,  by  others  not;  as  by  a  woollen  cloth, 
or  rope  of  hemp,  but  not  by  a  piece  of  ivory,  wood,  or 
a  rope  made  of  the  date  tree  ;  nor  by  any  thing  that 
has  been  completely  immerfed  in  water.  It  would  ap¬ 
pear  from  the  report  of  the  Kahirines*,  that  no  animal  *  The  in- 
but  man  is  affected  with  this  diforder;  though,  it.  is  habitants 
faid,  a  ckt  palling  from  an  infeded  houfe  lias  earned 
the  contagion.  3.  That  perfons  have  often  remained  IJr(^ n  uni„ 
together  in  the  fame  houfe,  and  entirely  under  the  iamefomdy  edis 
circumftarices,  of  whom  one  lias  been  attacked  and  died,  Kahn*. 
and  the  others  never  felt  the  fmallcil  inconvenience. 

4.  That  a  perfon  may  be  affeded  any  number  of  times. 

5.  That  it  is  more  fatal  to  the  young  than  the  old. 

6.  That  no  climate  appears  to  be  exempt  from  it  ;  yet, 

7.  That  the  extremes  of  heat  and  cold  both  appear  to 
be  adverfe  to  it.  In  Conffantinople  it  is  often,  bat  far 
from  being  always,  terminated  by  the  cold  of  winter, 
and  in  Ivahira  by  the  heat  of  fummer ;  both  circum- 
ftances  being,  as  may  be  conjedured,  the  effed  of  imlif- 
pofition  for  abforption  in  the  fkin,  unlefs  it  be  luppofed 
that  in  the  latter  cafe  it  may  be  attributed  to  the 


undergoes 


from  the  incieafe  of  the 


change  the  air 
Nile. 

“  The  firft  fymptoms  are  faid  to  be  thirft  ;  2.  ce¬ 
phalalgia  ;  3.  a  ffiff  and  uneafy  fenfation,  with  redneis 
and  tumor ‘about  the  eyes;  4.  watering  of  the  eyes  ; 
5.  White  puftules  on  the  tongue  The  more  advanced 
fymptoms  of  buboes,  factor  of  the  breath,  See.  Sec.  are 
well  known  ;  and  I  have  nothing  authentic  to  add  to 
them.  Not  uncommonly,  all  thefe  have  fucceffively 
(hewn  themfolves,  yet  the  patient  lias  recovered  ;  in 
which  cafe,  where  fuppuration  lias  bad  place,  the  (km 
always  remains  dtfcoloured,  commonly  of  a  purple  hue. 
Many  who  have  been  bleeded  in  an  early  ftage.of  the 
3  A  diforder, 
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diforder,  have  recovered  without  any  fatal  fymptonis  ; 
but  whether  from  that  or  any  other  caufe,  does  not  ap¬ 
pear  certain  (a)-  The  fame  operation  is  reported  to 
have  been  commonly  fatal  in  a  late  ftage.  It  is  faid 
that  embrocating  the  buboes  continually  with  oil  has 
fometimes  wrought  a  cure  ;  but  this  remedy  is  fo  diffi¬ 
cult  and  dangerous  for  the  operator,  that  it  would  ap¬ 
pear  experiments  muft  yet  be  very  defe&ive.” 

They  are  not,  perhaps,  fo  defe&ive  as  Mr  Browne 
fuppofes.  In  the  hofpitai  of  St  Anthony  at  Smyrna, 
it  has  been  thepra&ice  for  many  years  pad  to  rub  over 
with  warm  olive  oil  the  bodies  of  perfons  infe&ed  by 
the  plague  ;  and  that  pra&ice  has  been  attended  with 
wonderful  fuccefs.  It  was  firft  fuggefted  by  Mr  Bald¬ 
win  the  Englifh  conful ;  and  fiom  him  adopted  by 
P.  Luigi  di  Pavia,  who  for  upwards  of  27  years  has 
txpofed  himfelf  to  infe&ion  by  his  unremitting  attend¬ 
ance  on  thofe  who  are  labouring  under  this  dreadful 
diftrefs.  This  excellent  man,  whole  philanthropy  equcds 
that  even  of  “  Marfeilles’  good  bifhop,”  declares,  that 
during  the  long  period  mentioned,  he  has  found  no  re¬ 
medy  comparable  to  that  of  rubbing  olive  oil,  with  the 
flrongeft  fri&ion,  into  the  whole  body  of  the  infe&ed 
perfon.  When  the  body  is  thus  rubbed,  the  pores  be¬ 
ing  opened,  imbibe  the  oil,  and  a  profufe  perfpiration 
takes  place,  by  which  the  poifonous  infedlion  is  again 
thrown  out.  This  operation  muft  be  performed  the 
firft  day  of  the  infe&ion  ;  and  if  only  a  weak  j>erfpira- 
tion  enfues,  it  muft  be  repeated  till  it  is  obferved  that 
every  pat  tide  of  infection  is  removed,  and  that  the 
whole  body  of  the  patient  is  covered  with  a  profufe 
fweat.  Neither  the  patient’s  ftiirt  nor  bed-clothes  muft 
be  changed  till  the  perfpiration  has  entirely  ceafed.  The 
operation  muft  be  performed  in  a  very  clofe  apartment; 
and  at  every  feafon  of  the  year  there  muft  be  kept  in 
it  a  fire-pan,  over  which  fugar  and  juniper  muft  be 
thrown  from  time  to  time,  that  the  vapour  which  thence 
arifes  may  promote  the  perfpiration.  The  whole  body 
of  the  patient,  the  eyes  alone  excepted,  muft  in  this 
manner  be  anointed,  or  rather  rubbed  over  with  the 
greateft  care. 

This  practice  of  the  pious  monk  is  mentioned  by 
Mr  Howard  in  his  work  on  Lazarettos  ;  but  a  more 
facisfa&ory  account  of  it  is  given  by  Count  Leopold  von 
Berchtold ,  who  adds  the  following  remarks  by  way  of 
illuftration :  1.  The  operation  of  rubbing  in  the  oil 


muft  be  performed  by  means  of  a  fponge,  and  fo  fpeedi- 
ly  as  not  to  laft  more  than  about  three  minutes.  2.  The 
interval  between  the  ftrft  and  the  fecond  rubbing,  if  a 
fecond  be  neceftary,  muft  be  determined  by  circumftan- 
ces,  as  the  fecond  muft  not  be  performed  till  the  firft; 
perfpiration  is  over,  and  this  will  depend  on  the  con- 
ftitution  of  the  patient.  If  any  fweat  remains  upon  the 
Ikin,  it  muft  be  wiped  off  with  a  warm  cloth  before  the 
fecond  rubbing  takes  place.  This  ftrong  fri&ion  with 
oil  may  be  continued,  for  feveral  days  fucceffively,  until 
a  favourable  change  is  remarked  in  the  difeafe  ;  after 
which  the  rubbing  may  be  performed  in  a  more  gentle 
manner.  The  quantity  of  oil  requifite  each  time  can¬ 
not  be  determined  with  accuracy  ;  but,  in  general,  a 
pound  may  be  fufficient.  The  pureft  and  frefheft  oil  is 
the  bed  for  this  operation  :  it  muft  not  be  hot,  but  on¬ 
ly  lukewarm.  The  breaft  and  privities  muft  be  rubbed 
foftly.  In  a  cold  climate  fuch  as  ours,  thofe  parts  on¬ 
ly  into  which  the  oil  is  rubbed  muft  be  expofed  naked. 
The  other  parts  muft  be  covered  with  warm  clothing. 
In  this  manner  each  part  of  the  body  muft  be  rubbed 
with  oil  in  fucceffion,  as  quickly  as  poffible,  and  be  then 
inftantly  covered.  If  the  patient  has  boils  or  buboes, 
they  muft  be  rubbed  over  gently  with  the  oil  till  they 
can  be  brought  to  fuppurate  by  means  of  emollient  pin- 
fters.  The  perfons  who  attend  the  patients  to  rub  in 
the  oil  muft  take  the  precaution  to  rub  themfelves  over 
in  the  like  manner,  before  they  engage  in  the  opera* 
non.  They  muft,  if  poffible,  avoid  the  breath  of  the 
patient,  and  not  be  under  any  apprehenfions  of  catch¬ 
ing  the  infebfion. 

P.  Luigi  then  fays:  “  In  order  to  prevent  the  pa¬ 
tients  from  loftng  their  ftrength,  I  preferibed  for  them, 
during  four  or  five  days,  foup  made  of  vermicelli  boiled 
in  vinegar  without  fait.  I  gave  them  fix  or  fever;  times 
a-day  a  fmall  fpoonful  of  preferved  four  cherries  ;pre- 
ferved  not  with  honey,  but  with  fugar,  as  the  former 
might  have  occasioned  a  diarrhoea.  When  convinced 
that  the  patients  were  getting  better,  I  ufually  gave 
them  the  fifth  morning  a  cup  of  good  Mocha  coffee, 
with  a  piece  of  toafted  bifeuit  (bijeoito )  prepared  with 
fugar  ^  and  I  doubled  the  latter  according  to  the  ftrength 
and  improvement  of  my  patients.” 

In  the  courfe  of  five  years,  during  which  fri&ian 
with  oil  was  employed  in  the  hofpitai  at  Smyrna,  of 
2jO  perfons  attacked  by  the  plague  the  greater  part 
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(b)  Dr  Molcley,  we  think,  has  affigned  a  very  fufficient  reafon  why  bleeding  ftiould  generally  prove  efL-aual, 
if  recourfe  be  had  to  it  at  the  commencement  of  the  difeafe.  “  In  the  common  order  of  peililential  fevers  (fays 
he),  they  commence  with  coldnefs  and  fhivering  ;  ftmply  demonftrating,  that  fomething  unufual  lias  been  in  con¬ 
tact  with  the  flan,  agonizing  cutaneous  fenfibility.  Sicknefs  at  the  ftomach,  and  an  immoveable  pieffure  about 
the  prascordia,  follow.  Thefe  demonUrate,  that  the  blood  cannot  pervade  the  extremities  of  the  body,  and  that 
the  quantity  winch  ought  to  dilate  through  the  whole  machine  is  confined  to  the  larger  organs,  and  is  crowding 
and  diftendmg  the  heart  and  central  veftels.  00  © 

“  The  reftraining  power  of  the  remoter  blood- veffils  being  deftroyed,  the  thinner  parts  of  the  blood  efcape 
therr  boundaries  ;  hence  arifes  yellownefs  in  the  flan  in  fome  climates  ;  in  others,  the  extravafated  grofler  parts 
ol  the  blood  ((agnate,  ffirming  black  lodgements,  bubo,  anthrax,  and  exanthemata. 

“  Theobjett  in  thefe  fevers  is,  to  decide  the  contefl  between  the  folids  and  the  fluids;  and  this  aopears  to  me 
to  be  only  praift, cable,  when  fpontaneous  fweats  do  not  happily  appear,  or  cannot  be  raifed  by  a  cooling  reai- 
rmi;  a,nd.  b7  draining  the  vital  parts,  by  bleeding  and  purging,  before  the  fluids  have  built  their  confines,  and 
difiolved  their  bond  of  nn.on  with  the  folids.  The  next  ftep  is  to  regain  the  loll  energy  of  the  furface  of  the 
body,  by  exciting  perfpiration  ;  and  then  of  the  whole  fyftem,  by  tonics. 

“  }Yhen  thefe  thingp  not  done  in  the  firft  hours  of  attack,  in  peftilential  fevers,  and  the  conflict  is  not  rx- 
imgmjhed  at  once  attempting  to  extort  fweats  from  the  body,  by  heating  alexapharmics,  will  do  mifehief:  and 
bark,  wine,  ftimulants,  and  corjials,  may  be  called  *i>  like  undertakers,  to  perform  an  ufelefs  ceremony.” 
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plague,  were  cured  ;  and  this  would  have  been  the  cafe  with 
Plants.  tk€  reft  h-iCi  they  not  negle&ed  the  operation,  or  had  it 
not  been  employed  too  late  after  their  nervous  fyltem 
had  been  weakened  by  the  difeafe  To  as  to  render  them 
incurable.  Immenfe  numbers  of  people  have  been  pre- 
ferved  from  the  effeds  of  this  malady  by  the  above 
means  ;  and  of  all  thofe  who  have  anointed  themfelves 
with  oil,  and  rubbed  it  well  into  their  bodies,  not  one 
has  been  attacked  by  the  plague,  even  though  they  ap¬ 
proached  perfons  already  infected,  provided  they  abftain- 
<-d  from  heavy  and  indigeftible  food. 

Thus  we  fee,  if  this  account  may  be  depended  on, 
that  oil  rubbed  into  the  fkin  ads  as  a  preventative,  as 
well  as  a  cure.  When  the  operation  is  performed  to 
prevent  infedion,  and  it  is  fuecefsfully  performed  with 
that  view  at  Smyrna,  as  often  as  the  plague  makes  its 
appearance  in  the  city,  as  it  is  not  done  for  the  pur- 
pofe  of  promoting  perfpiration,  it  is  not  requiftte  that  it 
fhould  be  performed  with  the  fame  fpeed  as  when  for 
curing  the  diforder  ;  nor  is  it  neceffary  to  abfta-n  from 
flefh  and  to  ufe  fonps;  but  it  will  be  proper  to  ufe  on¬ 
ly  fowls  or  veal  for  ten  or  twelve  days,  boiled  or  roaft- 
cd,  without  any  addition  or  feafoning  (condimento) .  In 
the  laft  place,  it  will  be  neceffary  to  guard  againft  fat 
and  indigeftible  food,  and  fuch  liquors  as  might  put  in 
motion  or  inflame  the  mafs  of  the  blood. 

This  important  difeovety  deferves  the  ferious  confi- 
deration  of  all  medical  men  ;  for  if  olive  oil  has  been 
found  efficacious  in  curing  or  preferving  againft  one 
fpecies  of  infedion,  it  is  not  abfurd  to  fuppole  that  the 
fame  or  other  kinds  of  oil  might  be  produdive  of  much 
benefit  in  other  malignant  infedious  difeafes.  We  hope 
foon  to  hear  of  fome  trial  being  made  with  it  in  this 
country.  Would  it  be  of  any  fervice  in  the  yellow  fe¬ 
ver,  fo  prevalent  in  the  weftern  world  ?  See  the  Philo- 
f optical  Magazine,  Vol.  II. 

PLANETARY  hours,  are  twelfth  parts  of  the 
artificial  day  and  night  ;  being  each  double  in  length 
to  the  hour  ufed  in  civil  computation  in  Europe.  They 
are  Hill  ufed  by  the  Jews  as  they  were  among  %their 
forefathers  ;  and  hence  are  called  Jewifh  hours.  The 
reafon  of  their  being  called  planetary  hours,  is,  that,  ac¬ 
cording  to  the  aftrologers,  a  new  planet  comes  to  pre¬ 
dominate  every  hour,  and  that  the  day  takes  its  deno¬ 
mination  fiom  that  which  predominates  the  firft  hour 
of  it  ;  as  Monday  from  the  moon,  &c. 

PLANTS,  organ ifed  bodies,  of  which  a  full  account 
has  been  given  in  the  Encycl.  under  the  title  Botany, 
Plant,  Sexes,  &c.  The  eftablifhment  of  the  fexual 
fyftem  in  vegetable and  the  acknowledged  analogy  be¬ 
tween  vegetable  and  animal  bodies,  has  fuggeltcd  a  me¬ 
thod  of  improving  plants,  as  animals  are  confeffedly  im¬ 
proved,  by  what  is  called  crojfing  the  breed .  T  his 
thought  occurred  firft,  we  believe,  to  Andrew  Knight, 
Efq ;  and  in  the  Tranfadions  of  the  Royal  Society  for 
1799,  we  have  an  account  of  fome  very  curious  experi¬ 
ments  made  by  him,  with  the  view  of  afeertaining  whe¬ 
ther  the  improvement  which  he  had  conceived  be  ac¬ 
tually  practicable.  Thofe  were  chiefly  made  on  the 
garden  pea,  of  which  he  had  a  kind  growing  in  his 
yard  ;  which  having  been  lQng  cultivated  in  the  fame 
•  foil,  had  ccafed  to  be  productive,  and  did  not  appear  to 
recover  the  whole  of  its  former  vigour  when  removed 
to  a  foil  of  a  fomewhat  different  quality.  On  this  his 
firft  experiment  in  1787  was  made.  Having  opened  a 
dozen  of  its  immature  bloffoms,  he  deftroyed  the  male 
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parts,  taking  great  care  not  to  injure  the  female  ones ;  Plant** 
and  a  few  days  afterwards,  when  the  bloffoms  appeared  ' 
mature,  he  introduced  the  farina  of  a  very  laige  and 
luxuriant  grey  pea  into  one  half  of  the  bloffoms,  leaving 
the  other  half  as  they  were.  The  pods  of  each  grew 
equally  well ;  but  he  foon  perceived  that  of  thofe  into 
whofe  bloffoms  the  farina  had  not  been  introduced,  the 
feed  remained  nearly  as  they  were  before  the  bloffom 
expanded,  and  m  that  ftate  they  withered.  Thofe  in 
the  other  pods  attained  maturity,  but  were  not  in  any 
fenlible  degree  different  from  thofe  afforded  by  other 
plants  of  the  fame  variety  ;  owing,  he  imagines,  to  the 
external  covering  of  the  feed  (as  he  had  found  in  other 
plants)  being  furuifhed  entirely  by  the  female.  J 11  the 
fucceeding  lpring,  the  difference,  however,  became  ex¬ 
tremely  obvious  ;  for  the  plants  from  them  arofe  with 
exceffive  luxuriance,  and  the  colour  of  their  leaves  and 
flems  clearly  indicated  that  they  had  all  exchanged 
their  whitenefs  for  the  colour  of  the  male  parent :  the 
feeds  produced  in  autumn  were  dark  grey.  By  intro¬ 
ducing  the  farina  of  another  white  variety  (or  in  fome 
inftances  by  fimple  culture),  he  found  this  colour  was 
eafily  difeharged,  and  a  numerous  variety  of  new  kinds 
produced  ;  many  of  which  were  in  fize  and  every  other 
refped  much  luperior  to  the  original  white  kind,  and 
grew  with  exccflive  luxuriance,  fome  of  them  attaining 
the  height  of  more  than  twelve  feet. 

The  diffunilai  ity  he  obferved  in  the  offspring,  afford¬ 
ed  by  different  kinds  of  farina  in  thefe  experiments, 
pointed  out  to  him  an  eafy  method  of  afeertaining  whe- 
ther  fuperfoetation  (the  exiftence  of  which  lias  been  ad¬ 
mitted  among  animals)  could  aifo  take  place  in  the  ve¬ 
getable  world.  For  as  the  offspring  ot  a  white  pea  is 
always  white,  unlefs  the  farina  of  a  coloured  kind  he 
introduced  into  the  bloffom,  and  as  the  colour  of  the 
grey  one  is  always  transferred  to  its  offspring,  though 
the  female  be  white,  it  readily  occurred  to  Mr  Knight, 
that  if  the  farina  of  both  were  mingled  or  applied  at 
the  fame  moment,  the  offspring  of  each  could  be  eafily 
diftinguifhed. 

His  firft  experiment  was  not  altogether  fuccefsful ; 
for  the  offspring  of  five  pods  (the  whole  which  tfcaped 
the  birds)  received  their  colour  from  the  coloured  male. 

There  was,  however,  a  ftrong  rtfemblance  to  the  other 
male  in  the  growth  and  character  of  more  than  one  of 
the  plants  ;  and  the  feeds  of  fcveral  in  the  autumn  very 
clofely  refembled  it  in  every  thing  but  colour.  In  this 
experiment  lie  ufed  the  farina  of  a  white  pea,  which 
poffeffed  the  remarkable  property  of  fhrivelling  excef- 
iivcly  when  ripe  ;  and  in  the  fecoud  year  he  obtained 
white  feeds  from  the  grey  ones  above  mentioned,  per¬ 
fectly  fimilar  to  it.  He  is  therefore  ftrongly  difpofed 
to  believe  that  the  feeds  were  here  of  common  paren¬ 
tage  ;  but  doth  not  conceive  himftlf  to  be  in  poffeffion 
of  fads  fufficient  to  enable  him  to  fpeak  with  decilion 
on  this  queftion.  We  have  no  right  to  form  a  decided 
opinion  on  this  part  of  the  fubjeCi,  having  paid  to  it 
very  little  attention  ;  but  at  prelent  we  are  inclined  to 
think  differently  from  the  author.  We  admit,  indeed, 
that  if  the  female  afford  the  firft  organized  atom,  and 
the  male  ad  only  as  a  ltimulus,  it  is  by  no  means  im- 
pofiible  that  the  explofion  of  two  veficles  of  farina,  at 
the  fame  moment  (taken  fiom  different  plants),  may 
afford  feeds  of  common  parentage but  whether  the 
female  or  the  male  affords  the  firft  organized  atom,  is 
the  queftion  which  to  us  appears  not  yet  aecideft. 

0  A  2  Another 


[  371  1 


I>  L  A  t  372  3  P  L  A 


Plants.  A  nother  fpecies,  however,  of  fuperfcetation,  In  whicli 
1  one  feed  appears  to  have  been  the  offspring  of  two 
males,  has  occurred  to  Mr  Knight  fo  often,  as  to  re¬ 
move,  he  fays,  all  poffibilicy  of  doubt  as  to  its  exig¬ 
ence.  In  1797?  the  year  after  he  had  hen  the  refult 
of  the  lad  mentioned  experiment,  having  prepared  a 
great  many  white  bloffoms,  he  introduced  the  farina  of 
a  white  arid  that  of  a  grey  nearly  at  the  fame  moment 
into  each  ;  and  as  in  the  lad  year  the  character  of  the 
coloured  male  had  prevailed,  he  ufed  its  farina  more 
fparingly  than  that  of  the  white  one  ;  and  now  almoft 
every  pod  afforded  plants  of  different  colours.  The 
majority,  however,  were  white  ;  but  the  charadlers  of 
the  two  kinds  were  not  fufhciently  didindt  to  allow  him 
to  judge  with  precision  whether  any  of  the  feeds  were 
produced  of  common  parentage  or  not.  In  the  year 
1798  he  was  more  fortunate;  having  prepared  blof¬ 
foms  of  the  little  early  frame  pea,  he  introduced  its  own 
farina,  and  immediately  afterwards  that  of  a  very  large 
and  late  grey  kind,  and  fovved  the  feeds  thus  obtained 
in  the  end  of  fummer.  Many  of  them  retained  the  co¬ 
lour  and  character  of  the  fmall  early  pea,  not  in  the 
flighted  degree  altered,  and  bloffomed  before  they  weie 
eighteen  inches  high ;  whild  others  (taken  from  the 
fame  pods),  whole  colour  was  changed,  grew  to  the 
height  of  more  than  four  fret,  and  were  killed  by  the 
frod  before  any  bloffoms  appeared. 

It  is  evident,  that  in  thefe  indances  fuperfcetation 
took  place ;  and  it  is  equally  evident  that  the  feeds 
were  not  all  of  common  parentage.  Should  fubfequent 
experience  evince,  that  a  fingle  plant  may  be  the  off- 
fpring  of  two  males,  the  analogy  between  animal  and 
vegetable  nature  may  induce  fome  curious  conjectures 
relative  to  the  procefs  of  generation  in  the  animal 
'  world. —  It  certainly  may  ;  but  either  we  do  not  per¬ 
fectly  underdand  the  author’s  meaning,  or  this  experi¬ 
ment  is  not  conclufive.  There  were  here  feeds  of  dif¬ 
ferent  colours  produced  by  the  farina  of  different  males, 
operating  on  the  fame  female  plant ;  and  there  are  well 
atteded  indances  of  twin  children  being  born  of  diffe¬ 
rent  colours,  in  confequence  of  the  coition  of  different 
males,  a  negro  and  a  white  man,  with  the  fame  woman. 
Had  Mr  Knight  difeovered,  not  that  the  fame  pod, 
but  that  the  fame  individual  pea,  was  the  offspring  of 
two  males,  his  difeovery  would  indeed  have  led  to  fome 
curious  conjeClures  refpe&ing  animal  generation.  Blit 
to  proceed  with  his  experiments  : 

By  introducing  the  faiina  of  the  larged  and  mod 
luxuriant  kinds  into  the  blofloms  of  the  mod  diminu¬ 
tive,  and  by  reverfmg  this  procefs,  he  found  that  the 
powers  of  the  male  and  female,  in  their  cffeCts  on  the 
offspring,  are  exaCIly  equal.  The  vigour  of  the  growth, 
the  lize  of  the  feeds  produced,  and  the  feafon  of  matu¬ 
rity,  were  the  fame,  though  the  one  was  a  very  early 
and  the  other  a  late  variety.  He  had  in  this  experi¬ 
ment  a  driking  inftance  of  the  ftimulative  effeCfs  of 
eroding  the  breeds  ;  for  the  fmalled  variety,  whofe 
height  rarely  exceeded  two  feet,  was  increafed  to  fix 
feet ;  whild  the  height  of  the  large  and  luxuriant  kind 
was  very  little  diminifhed.  By  this  procefs  it  is  evi¬ 
dent,  that  any  number  of  new  varieties  may  be  obtain¬ 
ed  ;  and  it  is  highly  probable,  that  many  of  thefe  will 
be  found  better  calculated  to  corred  the  defe&8  of  dif- 
terent  foils  and  fituations  than  any  we  have  at  prefent. 

The  fuccefs  of  Mr  Knight’s  experiments  on  the  pea 
induced  him  to  make  fimilar  experiments  on  wheat ; 


but  thefe  did  not  anfwer  his  expectations.  The  varie-  Plants 
ties  indeed  which  he  obtained,  efcaped  the  blights  of  Pbtinutn* 
1795  and  1796;  but  their  qualities  were  not  other- 
wife  good,  nor  were  they  permanent.  His  experiments 
on  the  apple,  the  improvement  of  which  was  the  firfb 
objed  of  his  attention,  have,  as  far  as  he  could  judge 
from  the  cultivated  appearance  of  trees  which  had  not 
borne  fruit  when  he  wrote  his  memoir,  been  fully  equal 
to  his  hopes.  The  plants  which  he  obtained  from  his 
efforts  to  unite  the  good  qualities  of  two  kinds  of  apple, 
feem  to  poffefs  the  greatell  health  and  luxuriance  of 
growth,  as  well  as  the  mod  promifing  appearance  in 
other  refpeCts.  In  fome  of  thefe  the  character  of  the 
male  appears  to  prevail;  in  others  that  of  the  female  ; 
and  in  others  both  appear  blended,  or  neither  is  diffin- 
guifhable.  Thefe  variations,  which  were  often  obier- 
vable  in  the  feeds  taken  from  a  bugle  apple.,  evidently 
arife  from  the  want  of  permanence  in  the  character  of 
this  fruit,  when  railed  from  feed.  Many  experiments 
of  the  fame  kind  were  tried  on  other  plants  ;  but  it  is 
fufficient  to  fay,  that  all  tended  to  evince,  that  impro¬ 
ved  varieties  of  every  fruit  and  of  eieulent  plants  may  be 
obtained  by  this  procefs,  and  that  Nature  intended  that 
a  fexual  intercourle  fhonld  take  place  between  neigh-  ' 
bouring  plants  of  the  fame  fpecies. 

Plants,  Nutrition  of.  This  is  a  fubje&  on  which 
a  variety  of  opinions  has  been  entertained  by  modern 
chcmifts.  Haflenfratz  confideis  carbon  as  the  fubflance 
which  nourifhes  vegetables.  Ingenhouz.  in  his  woik 
on  the  nutrition  of  plants,  pubhlhed  in  1797,  endea¬ 
vours  to  prove,  that  if  carbon  has  any  influence  in  this 
refpedt,  ic  can  be  only  in  the  Hate  of  carbonic  acid,  as 
that  acid  is  abforbed'  and  decompofed  by  vegetables;, 
while  the  ligneous  carbon,  furnifhed  by  Nature,  produ¬ 
ces  no  effect  on  the  expanfion  of  plants.  Mr  A.  Young 
has  endeavoured  to  demonftrate  the  fame  thing  by  ex¬ 
periments.  M.  Rafn,  a  Danifh  chemiil,  dciirous  of 
diicovering  the  truth  amidff  thefe  contradictory  opi¬ 
nions,  made,  for  three  years,  a  ieries  of  experiments ; 
from  which  he  concludes,  by  the  expanfion,  iize,  and 
colour  of  the  plants  employed,  that  carbon,  either  ve¬ 
getable  or  animal,  has  a  decided  influence  in  tire  nou- 
rilhment  of  vegetables.  What  is  new„  and  particularly 
worthy  of  remark  in  thefe  iciearchts,  is,  that,  accord¬ 
ing  to  M.  Rain,  the  cuibonic  acid  produces  exactly  the 
fame  effect  as  charcoal  of  wood. 

According  to  Mr  Rafn,  coal  afhes,  on  which  the 
German  and  Enghth  tarniers  beftow  fueh  praiit,  de- 
ftroy  the  plants  it  the  foil  contains  an  eighth  part  of 
that  admixture.  The  leaves  become  faded,  as  if  icorch- 
ed,  at  the  end  of  from  fifteen  to  twenty  days,  and  the. 
plants  themfelves  die  at  the  end  or  lour  or  live  weeks. 

No  feed  germinates  in  oil.  A  linglc  grain  of  com¬ 
mon  fait,  in  200  grains  of  water,  is  lullicient  to  retard 
the  vegetation  of  plants,  and  may  even  kill  them  it  they 
are  watered  with  that  faline  liquor. 

Sliavings  of  horn,  next  to  infulion  animals,  are  the 
molt  favourable  to  vegetation:  charcoal  holds  the  third 
rank.  For  the  truth  of  thefe  opinions,  fee  Vegetable 
Substances  in  this  Suppl, 

PLATINUM,  or  Platina  (See  C  HEMISTRY, 

Suppl.  Part  I.  Chap.  in.  Sedl.  3.),  is  a  metal,  of  which 
every  chemilt  regrets  the  difficulty  of  making  it  mal¬ 
leable.  Of  the  different  proceffes  adopted  to  accom- 
plifh  this  end,  we  have  rtafon  to  believe  that  of  Mr 
Richard  Knight  the  molt  fuccefsfal ;  and,  with  the 

fpiri: 
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p;  mm  {pint  of  a  true  philofopher,  he  wifhes  to  make  that  pro- 
^  ,  cefs  as  generally  known  as  poffible.  We  fhall  give  it 

^  Jj  rdS‘>  *n  his  own  wor^s: 

“To  a  given  quantity  of  crude  platinum,  I  add  (fays  he) 
15  times  its  weight  of  nitro- muriatic  acid  (compofed  of 
equal  parts  of  nitric  and  muriatic  acids)  in  a  tubulated 
glafs  retort,  with  a  tubulated  receiver  adapted  to  it.  It  is 
then  boiled,  by  means  of  an  Argand’s  lamp,  till  the  acid 
has  affumed  a  deep  faffron  colour:  it  is  then  ponied  ofF; 
and  if  any  platina  remains  undiffolved,more  acid  is  added, 
and  it  is  again  boiled  until  the  whole  is  taken  up.  The 
liquor,  being  fuffered  to  reft  till  quite  clear,  is  again 
decanted  :  a  folution  of  lahammoniac  is  then  added,  by 
little  and  little,  till  it  no  longer  gives  a  cloudinefs;  By 
this  means  the  platina  is  thrown  down  in  the  form  of  a 
lemon- coloured  precipitate,  which  having  fubfided,  the 
liquor  is  poured  off,  and  the  precipitate  repeatedly 
wafhed  with  diddled  water  till  it  ceafes  to  give  an  acid 
tafte  (too  much  water  is  injurious,  the  precipitate  be¬ 
ing  in  a  certain  degree  fallible  in  that  liquid)  ;  the  wa¬ 
ter  is  then  poured  off,  and  the  precipitate  evaporated  to 
drynefs.” 

Thus  far  our  author’s  method,  as  he  candidly  ob- 
ierves  himfelf,  differs  not  from  that  which  has  been  fol¬ 
lowed  by  many  others  ;  but  the  remainder  of  the  pro- 
cefs  is  his  own.  “  A  ftrong,  hollow,  inverted  cone  of 
crucible  earth  being  procured,  with  a  correfpondirg 
Hopper  to  fit  it,  made  of  the  fame  materials,  the  point 
of  the  latter  is  cut  off  about  three-fourths  from  the 
bafe.  The  platina,  now  in  the  hate  of  a  light  yel¬ 
low  powder,  is  preffed  tight  into  the  cone,  and,  a 
cover  being  fixed  (lightly  on,  it  is  placed  in  an  air-fur¬ 
nace,  and  the  fire  raifed  gradually  to  a  ftrong  white 
heat.  (The  furnace  ufed  by  Mr  Knight  i3  portable, 
with  a  chamber  for  the  fire  only  eight  inches  in  dia¬ 
meter.)  In  the  mean  time  the  conical  ftopper,  fixed 
in  a  pair  of  iron  tongs  fuitab’e  for  the  purpofe,  is 
brought  to  a  red,  or  to  a  bright  red,  heat.  The  cover 
being  then  removed  from  the  cone,  the  tongs  with  the 
heated  ftopper  is  introduced  through  a  hole  in  the  cover 
of  the  fuinace,  and  preffed  at  firft  gently  on  the  pla¬ 
tina,  at  this  time  in  a  (late  nearly  as  foft  as  dough,  till  it 
at  length  acquires  a  more  folid  confidence.  It  is  then 
repeatedly  ftruck  with  the  ftopper,  as  hard  as  the  na¬ 
ture  of  the  materials  will  admit,  till  it  appears  to  re¬ 
ceive  no  farther  impreffion.  The  cone  is  then  removed 
from  the  furnace;  and  being  ftruck  lightly  with  a  ham¬ 
mer,  the  platina  falls  out  in  a  metallic  button,  from 
which  date  it  may  be  drawn,  by  repeatedly  heating  and 
gently  hammering,  into  a  bar  lit  for  flatting,  drawing 
into  wire,  planifhing,  &c. 

“Befides  the  comparative  facility  of  this  procefs,  it 
has  the  farther  advantage  of  rendering  the  platina  much 
purer  than  when  red-hot  iron  is  obliged  to  be  had  recoilrle 
to  ;  for  platina,  when  of  a  white  heat,  has  a  ftrong  af¬ 
finity  for  iron,  and,  with  whatever  care  it  may  have 
been  previoufly  feparated  from  that  metal,  will  be  found 
to  have  taken  up  a  portion  of  it,  when  it  is  employed  of  a 
red  heat,  to  ferve  to  unite  the  particles  of  the  platina.” 
PLATONIC  Bodies,  fee  Regular  Bodies ,  Suppl. 
PLUVIAMETER,  a  machine  for  meafuring  the 
quantity  of  rain  that  falls,  otherwife  called  Ombrome¬ 
ter;  which  fee,  Encycl, 

POLLARDS,  the  name  of  a  coarfe  kind  of  wheaten 
flour.  When  the  flour  of  wheat  is  feparated  into  three 


degrees  of  finenefs,  the  third  is  the  pollards.  There  is  IVceJain, 
nothing  between  it  and  the  bran.  t 

PORCELAIN,  a  kind  of  earthen  or  done  ware,  of*  * 
the  mnnufadure  of  which  a  full  account  is  given  in  the 
Encyclopedia  from  Grofier  and  Reaumur.  It  may  be 
proper,  however,  to  add  here,  from  bir  George  Staun¬ 
ton,  that  ore  of  the  principal  ingredients  in  the  Chinefe 
porcelain  called  pe-tun-tfc,  is  a  fptcies  of  fine  granite, 
or  compound  of  quartz,  feldfpath,  and  mica,  in  which 
the  quartz  bears  the  larged  proportion.  “  It  appears 
(lays  Sir  George)  from  feveral  experiments,  that  fe- 
tun-tfe  is  the  fame  as  the  growan  ftone  of  the  Cornifh 
miners.  The  micaceous  part  in  fome  of  this  g»  unite 
from  both  countries,  often  contains  fome  particles  of 
iron  ;  in  which  cafe  it  will  not  anfwer  the  potter’s  pur¬ 
pofe.  This  material  can  be  calcined  and  ground  much 
finer  by  the  improved  mills  of  England,  than  by  the 
very  imperftd.  machinery  of  the  Chinefe,  and  at  a 
cheaper  rate,  than  the  prepared  pe  tun-tfe  of  their  own 
country,  notwithftanding  the  chcapncfs  cflabour  there. 

The  kaolin ,  or  principal  matttr  mixed  w  ith  th z  pe  tm- 
tfe ,  h  the  growan  clay  alfo  of  the  Cornifh  miners.  The 
wha-Jhe  of  the  Chinefe  is  the  Englilh  foap  rock  ;  and 
the  Jhe  han  is  afferted  to  be  gypfiim. 

“  The  manufacture  of  porcelain  is  laid  to  be  precarious, 
from  the  want  of  fome  precife  method  of  aicertainirg  and 
regulating  the  heat  within  the  furnaces,  in  confequence 
of  which,  their  whole  contents  are  baked  forretimes  into 
one  folid  ar.d  ufeleft  mad.”  1/  this  be  fo,  Wedge- 
wood’s  thermometer  w  ould  be  a  pr'cfent  highly  valuable 
to  the  Chinefe  potter,  if  that  arrogant  and  conceited  peo¬ 
ple  would  condefcend  to  be  taught  by  a  native  of  Europe* 

POSITION,  Centre  of,  is  a  point  of  any  body, 
or  fyftem  of  bodies,  fo  feleded,  that  we  can  eftimate 
with  propriety  the  lituation  and  motion  of  the  body  or 
fyftem  by  the  fituation  and  motion  of  this  point.  It 
is  very  plain  that,  in  all  oui  attempts  to  accurate  d;f- 
cuffion  of  mechanical  quell  ions,  especially  in  the  prefent 
extended  fenfe  of  the  word  mechanfin , .  fuch  a  fcle&ion 
is  neceffary.  Even  in  common  conversion,  we  fre¬ 
quently  find  it  ncccffary  to  afceitain  the  diftance  of  ob- 
je&s  with  a  certain  precifion,  and  we  then  perceive  that 
we  mull  make  fome  fuch  ftledion.  We  conceive  the 
diftance  to  be  mentioned,  neither  with  relped  to  the 
neareft  nor  the  remotest  point  of  the  objed,  but  as  a. 
fort  of  average  diftance;  and  we* conceive  the  point  fo  ?.f* 
certained  to  be  forpe  where  about  the  middle  of  the  ob- 
jed.  The  mere  we  refled  on  this,  we  find  it  the  more 
neceffary  to  attend  to  many  circum fiances  which  we  had 
overlooked.  Were  it  the  queflion,  to  decide  in  what  ' 
precife  part  of  a  country  parifh  the  ehuich  (hould  be 
placed,  ye  find  that  the  geometrical  middle  is  not  al¬ 
ways  the  meft  proper.  We  mull  coniider  the  popu- 
loufnefa  of  the  different  quarters  of  the  parifh,  and  feled 
a  point  fuch,  that  the  diltances  of  the  inhabitants  on 
each  fide,  in  every  diredion,  fhall  be  a3  equally  balan¬ 
ced  as  poffible. 

In  mechanical  difeuffion*,  the  point  by  whole  pofi- 
tion  and  diftance  we  eftimatc  the  pofition  and  diftance 
of  the  whole,  rauft  be  fo  feleded,  that  its  pofition  and 
diftance,  eftimated  in  any  diredion  whatever,  fhall  be 
the  average  of  the  pofitions  and  diftances  of  every  par¬ 
ticle  of  the  affemblage,  eftimated  in  that  diredion. 

This  will  be  the  cafe,  if  the  point  be  fo  feleded  that, 
when  a  plane  is  made  to  pafs  through  it  in  any  direc¬ 
tion 
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Po{\?in%  (Icn  'whatever ,  and  perpendiculars  are  drawn  to  this 
* ■mmr~ v  plane  from  every  particle  in  the  body  or  fyfte.m,  the 

fu:  of  all  the  perpendiculars  on  one  fide  of  this  plane 
is  equal  to  the  fum  of  all  the  perpendiculars  on  the 
other  fide.  If  there  be  fuch  a  point  in  a  body,  the 
pofition  and  motion  of  this  point  is  the  average  of  the 
pofitions  and  motions  of  all  the  particles. 

-mate  XL.  For  if  P  (fig.  1.)  be  a  point  fo  fituated,  and  if  QR 
be  a  plane  ( perpendicular  to  the  paper )  at  any  diftance 
from  it,  the  didance  ?p  of  the  point  from  this  plane  is 
the  average  of  the  diftances  of  all  the  particles  from  it. 
For  let  the  plane  APB  be  patted  through  P,  parallel  to 
QR.  The  diftance  CS  of  any  particle  C  from  the 
plane  QR  is  equal  to  DS  --DC,  or  to  P p — DC.  And 
the  diftance  GT  of  any  particle  G.  lying  on  the  other 
fide  of  APB,  is  equal  to  HT  +  GH,  or  to  P/»-fGH. 
Let  n  be  the  number  of  particles  on  that  fide  of  AB 
which  is  r.eareft  to  QR,  and  let  o  be  the  number  of 
thofe  on  the  remote  fide  of  AB,  and  let  m  be  the  num¬ 
ber  of  particles  in  the  whole  body,  and  therefore  equal 
to  n  +  o.  It  is -evident  that  the  fum  of  the  diftances  of 
all  the  particles,  fuch  as  C,  is  n  times  P /,  after  deduc¬ 
ing  all  the  diftances,  fuch  as  DC.  Alfo  the  fum  of  all 
the  dittances  of  the  particles,  fuch  as  G,  is  o  times  P p, 
together  with  the  fum  of  all  the  diftances,  fuch  as  OH, 
Therefore  the  fum  of. both  fets  is  n  -f-  o  X  P p  +  fllm 
of  GH  —  fum  of  DC,  or  m  X  Vp  +  fum  of  GH  — 
fum  of  DC.  But  the  fum  of  GH,  wanting  the  fum 
of  DC,  is  nothing,  by  the  fuppofed  property  of  the 
point  P.  Therefore  m  X  Vp  is  the  fum  of  all  the  di- 
-•*  fiances,  and  Fp  is  the  wtli  part  of  this  fum,  or  the 
average  diftance. 

Now  fuppofe  that  the  body  has  changed  both  its 
place  and  its  pofition  with  refpedl  to  the  plane  QR, 
and  that  P  (fig.  2.)  is  ftill  the  fame  point  of  the  body, 
and  a  P/3  a  plane  parallel  to  QR.  Make p  r  equal  to 
j>F  of  fig.  i.  It  is  plain  that  P/>  is  ftill  the  average 
diftance,  and  that  m  X  F  p  is  the  fum  of  all  the  prefent 
diftances  of  the  particles  from  QR,  and  that  m  X  *  p  is 
the- fum  of  all  the  former  diftances.  Therefore 
is  the  fum  of  all  the  changes  of  diftance,  or  the  whole 
quantity  of  motion  eftimated  in  the  direCion  »  P.  P  * 
38  the  wth  part  of  this  fum,  and  is  therefore  the  average 
motion  in  this  direCion.  The  point  P  has  therefore 
been  properly  feledled  ;  and  its  pofition,  and  diftance, 
and  motion,  in  refpedl  of  any  plane,  is  a  ptoper  repre- 
fentation  of  the  fituation  and  motion  of  the  whole. 

It  follows  from  the  preceding  difeuffion,  that  if  any 
particle  C  (fig.  J.)  moves  from  C  to  N,  in  the  line 
CS,  the  centre  of  the  whole  will  be  transferred  from  P 
to  Q ,  fo  that  PQJs  the  wrth  part  of  CN  ;  for  the  fum 
of  all  the  diftances  has  been  diminifhed  by  the  quantity 
CN,  and  therefore  the  average  diftance  mail  be  dimi- 

CN 

nifiied  by  the  wth  part  of  CN,  or  PQ_is  =■  —  . 

But  it  may  be  doubted  whether  there  is  in  every  bo¬ 
dy  a  point,  and  but  one  point,  ttuch.  that  if  a  plane  pals 
through  it,  in  any  direction  whatever ,  the  film  of  all  the 
diftances  of  the  particles  on  one  fide  of  this  plane  is 
equal  to  the  fum  of  all  the  diftances  on  the  other. 

it  is  eafy  to  fhew  that  fuch  a  point  may  be  found, 
with  refpecl  to  a  plane  parallel  to  QR.  For  if  the  fum 
of  all  the  diftances  DC  exceed  the*  fum  of-  all  the  di- 
'fiances  GH,  we  have  only  to  pafs  the  plane  AB  a  little 
cj2t#rtr  to  QR,  but  ftill  parallel  to  it.  This  will  dimi- 


nifh  the  fum  of  the  lines  DC,  and  increafe  the  fum  of  Pofab 
the  lines  GH.  We  may  do  this  till  the  fums  are  equal,  '"“"V 

In  like  manner  we  can  do  this  with  refpedt  to  a 
plane  LM  (alfo  perpendicular  to  the  paper),  perpendi¬ 
cular  to  the  plane  AB.  The  point  wanted  is  fome- 
where  in  the  plane  AB,  and  fomewhere  in  the  plane 
LM.  Therefore  it  is  fomewhere  in  the  line  in  which 
thefe  two  planes  interfedl  each  other.  This' line  pattes 
through  the  point  P  of  the  paper  where  the  two  lines 
A  B  and  LM  cut  each  other.  Thefe  two  lines  repre- 
fent  planes,  but  are,  in  fad!,  only  the  interfcdlion  of 
thofe  planes  with  the  plane  of  the  paper.  Part  of  the 
body  muft  be  conceived  as  being  above  the  paper,  and 
part  of  it  behind  or  below  the  paper.  The  plane  of 
the  paper  therefore  divides  the  body  into  two  parts.  It 
may  be  fo  fituated,  therefore,  that  the  fum  of  all  the 
diftances  from  it  to  the  particles  lying  above  it  (hall  be 
equal  to  the  fum  of  all  the  diftances  of  thofe  which  are 
below  it.  Therefore  the  fituation  of  the  point  P  is 
now  determined,  namely,  at  the  common  inteifedlion  of 
three  planes  perpendicular  to  each  other.  It  is  evident 
that  this  point  alone  can  have  the  condition  required 
in  refpedl  of  thefe  three  planes. 

But  it  ftill  remains  to  be  determined  whether  the 
fame  condition  will  hold  true  for  the  point  thus  found, 
in  refpedl  to  any  other  plane  patting  through  it ;  that  I 
is,  whether  the  film  of  all  the  perpendiculars  on  one 
fide  of  this  fourth  plane  is  equal  to  the  ium  of  all  the 
perpendiculars  on  the  other  fide.  Therefore 
Let  AGHB  (fig.  3.),  AXYB,  and  CDFE,  be 
three  planes  interfedting  each  other  perpendicularly  in 
the  point  C  ;  and  let  CIKL  be  any  other  plane,  inter¬ 
fedting  the  firft  in  the  line  Cl,  and  the  fecond  in  the 
line  CL.  Let  P  be  any  particle  of  matter  in  the  body 
or  fyftem.  Draw  PM,  PO,  PIl,  perpendicular  to  the 
firft  three  planes  refpedlively,  and  let  PR,  when  produ¬ 
ced,  meet  the  oblique  plane  in  V;  draw  MN,  ON,  per¬ 
pendicular  to  CB.  They  will  meet  in  one  point  N. 

Then  PMNO  is  a  redlangular  parallelogram.  Alfo 
draw  MQ_perpendicular  to  CE,  and  therefore  parallel 
to  AB,  and  meeting  Cl  in  S.  Draw  SV  ;  alfo  draw  ST 
pti  pendicular  to  VP.  It  is  evident  that  SV  is  parallel 
to  CL,  and  that  STRQ^and  STPM  are  redangles. 

All  the  perpendiculars,  fuch  as  PR,  on  one  fide  of 
the  plane  CDFE,  being  equal  to  all  thofe  on  the  other 
fide,  they  may  be  confidered  as  compenfating  'each 
other  ;  the  one  being  confidered  as  pofitive  or  additive 
quantities,  the  other  are  negative  or  fubtradtive.  There 
,  is  no  difference  between  their  fums,  and  the  fum  of 
both  fets  may  be  called  o  or  nothing.  The  fame  muft 
be  affirmed  of  all  the  perpendiculars  PM,  and  of  all  the 
perpendiculais  PO. 

Every  line,  fuch  as  RT,  or  its  equal  QS,  is  in  a  cer¬ 
tain  invariable  ratio  to  its  correfponding  QC,  or  its 
equal  PO.  Therefore  the  pofitive  lines  R  P  are  coni- 
penfated  by  the  negative,  and  the  fum  total  is  nothing. 

Every  line,  fuch  as  TV,  is  in  a  certain  invariable  ra- 
*'tio  to  its  correfpondii  g  ST,  or  its  equal  PM,  and  there¬ 
fore  their  fum  total  is  nothing. 

Therefore  the  fum  of  all  the  line9  PV  is  nothing  ;  but 
^each  is  in  an  invariable  ratio  to  a  correfponding  pu  pen¬ 
dicular  from  P  on  the  oblique  plane*  CiKL.  There¬ 
fore  the  fum  of  all  the  pofitive  perpendiculars  on  this 
i plane  is  equal  to  the  fum  of  all  the  negative  perpendi¬ 
culars, -and  the  propofition  is  demoultratcd,  vtz.  that 
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M  >iv  in  every  body,  or  fyftem  of  bodies,  there  is  a  point 
“  fnch,  that  if  a  plane  be  paffed  through  it  in  any  direc¬ 
tion  whatever,  the  film  of  all  the  perpendiculars  on  one 
fide  of  the  plane  is  equal  to  the  fum  of  all  the  perpen¬ 
diculars  on  the  other  fide. 

The  point  P,  thus  felefted,  may,  with  great  proprie¬ 
ty,  be  called  the  centre  of  position  of  the  body  or 
fyftem. 

If  A  and  B  (fig.  4.)  be  the  centres  of  pofition  of 
two  bodies,  whole  quantities  of  matter  (or  numbers  of 
equal  particles)  are  a  and  7,  the  centre  C  lies  in  the 
ftraight  line  joining  A  and  B,  and  AC  :  CB  =r  h  :  a, 
or  its  diftance  from  the  centres  of  each  are  inverfely  as 
their  quantities  of  matter.  For  let  «  C£  be  any  plane 
pafiing  through  C.  Draw  A  «,  B  3,  perpendicular  to 
this  plane.  Then  we  have  a  X  A  a  =  £  X  B  3,  and 
A  a  :  B  &  and,  by  fimilarity  of  triangles,  CA  : 

CB  =  6:  a. 

If  a  third  body  D,  whofe  quantity  of  matter  is  <7, 
be  added,  the  common  centre  of  pofition  E  of  the  three 
bodies  is  in  the  ftraight  line  DC,  joining  the  centre  D 
of  the  third  body  with  the  centre  C  of  the  other  two, 
and  DE  :  EC  nr  a  +  b  :  d.  For,  psfilng  the  plane 
^  E  x  through  E,  and  drawing  the  perpendiculars  D 
C  x,  the  fum  of  the  perpendiculars  from  D  is  dxl)  *  ; 
and  the  fum  of  the  perpendiculars  from  A  and  B  is 
a  4-  h  X  C  *,  and  we  have  r/XD^  =ra  +  ^XC  * ;  and 
therefore  DE  :-EC  ==  a  +  1 :  d. 

In  like  manner,  if  a  fourth  hody  be  added,  the  com¬ 
mon  centre  is  in  the  line  joining  the  fourth  with  the 
centre  of  the  other  three,  and  its  diflance  from  this 
centre  and  from  the  fourth  is  inverfely  as  the  quantities 
of  matter  ;  and  fo  on  for  any  number  of  bodies. 

If  all  the  particles  of  any  fyftem  be  moving  uniform¬ 
ly,  in  ftraight  lines,  in  any  dire&ions,  and  with  any  ve¬ 
locities  whatever,  the  centre  of  the  fyftem  is  either  mo¬ 
ving  unlfo  mly  in  a  ftraight  line,  or  is  at  reft. 

For,  let  m  be  the  number  of  particles  in  the  fyftem. 
Suppofe  any  particle  to  move  uniformly  in  any  direc¬ 
tion.  It  is  evident  from  the  reafoning  in  a  former  pa¬ 
ragraph,  that  the  motion  of  the  common  centre  is  the 
iwth  part  of  this  motion,  and  is  in  the  fame  direction. 
The  fame  muft  be  faid  of  every  particle.  Therefore 
i  the  motion  of  the  centre  is  the  motion  which  is  com¬ 
pounded  of  the  ?72th  part  of  the  motion  of  each  par¬ 
ticle.  And  becaufe  each  of  thefe  wa3  fuppofed  to  be 
uniform  and  redlilineal,  the  motion  compounded  of 
them  all  is  alfo  uniform  and  rectilineal ;  or  it  may  hap¬ 
pen  that  they  will  fo  compenfate  each  other  that  there 
will  be  no  diagonal,  and  the  common  centre  will  remain 
at  reft. 

Cor .  1.  If  the  centres  of  any  number  of  bodies  move 
uniformly  in  ftraight  lines,  whatever  may  have  been 
the  motions  of  each  particle  of  each  body,  by  rotation 
or  otberwife,  the  motion  of  the  common  centre  will  be 
uniform  and  rectilineal. 

Cor.  2.  The  quantity  of  motion  of  fuch  a  fyftem  is 
the  fum  of  the  quantities  of  motion  of  each  body,  re- 
I  duced  to  the  dire&ion  of  the  centre’s  motion.  And  it 
is  had  by  multiplying  the  quantity  of  matter  in  the 
fyftem  by  the  velocity  of  the  centre. 

The  velocity  of  the  centre  is  had  by  reducing  the 
I  motion  of  each  particle  to  the  dire&ion  of  the  cenue’s 
motion  and  then  dividing  the  fum  of  thofe  reduced  mo- 
I  tions  by  the  quantity  of  matter  in  the  fyftem. 

By  the  feleCtion  of  this  point,  we  render  the  invefti* 
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gation  of  the  motions  and  adlions  of  bodies  incompa. 
rably  more  fimple  and  eafy,  freeing  our  difeufiions  from 
numberlefs  intricate  complications  of  motion,  which 
would  frequently  make  our  progrefs  almoft  impofiible. 

Pos  ition,  in  arithmetic,  called  alfo  Falfe  Pofition , 
or  Supposition ,  or  Rule  of  Falfe ,  is  a  rule  fo  called, 
becaufe  it  confftts  in  calculating  by  falfe  numbers  fup¬ 
pofed  or  taken  at  random,  according  to  the  procefs  de¬ 
scribed  in  any  queftion  or  problem  propofed,  as  if  they 
were  the  true  numbers,  and  then  from  the  refults,  com¬ 
pared  with  that  given  in  the  queftion,  the  true  numbers 
are  found. 

Thus,  take  or  affume  any  number  at  pleafure  for 
the  number  fought,  and  proceed  with  it  as  if  it  were 
the  true  number,  that  is,  perforin  the  fame  operations 
with  it  as  in  the  queftion,  are  deferlbed  to  be  perform¬ 
ed  with  the  number  required  :  then  if  the  refultof  thofe 
operations  be  the  fame  with  that  mentioned  or  given 
m  the  queftion,  the  fuppofed  number  is  the  fame  as  the 
true  one  that  was  required  ;  but  if  it  be  not,  make  this 
proportion,  m.  as  your  refult  is  to  that  in  the  queftion,- • 
fo  is  your  fuppofed  falfe  number  to  the  true  one  required. 

Example .  What  number  is  that,  to  which  if  we  add> 
if  t>  an(l  i  of  itfelf,  the  fum  will  be  240  ? 

Suppofe  99 

49 -5  -i 
33*  =t 
24-75  =  i 
16  $  =  j 

222.75  refult 

Then,  as  222.75  :  240.; :  99  :  106.6  =  Anfwer,  / 

53-3  = 

35*5  =  t 
26.6  =  i 
J7-7  =  £ 

24°.  =r  proof. 

This  is  fugle  pofition. 

Sometimes  it  is  neceffary  to  make  two  different  fup-^ 
pofitions  or  aflumptions,  when  the  fame  operations  muft 
be  performed  with  each  as  in  the  fingle  rule.  If  neither 
of  the  fuppofed  numbers  folve  the  queftion,  find  the 
differences  between  the  refults  and  the  given  number  ; 
multiply  each  of  thefe  differences  into  the  other’s  pofi- 
tion  ;  and  if  the  errors  in  both  fuppofitions  he  of 
the  fame  kind,  i  e.  if  both  fuppofitions  be  either  lefs 
or  greater  than  the  given  number,  divide  the  differences 
of  the  produ&s  by  the  differences  of  the  errors.  If 
the  errors  be  not  of  the  fame  kind,  /.  e:  if  the  one  be 
greater  and  the  other  lefs  than  the  given  number,  di¬ 
vide  the  fum  of  the  produ&s  by  the  fum  of  the  errors. 
The  quotient,  in  either  cafe,  will  be  the  anfwer. 

Example.  Three  partners,  A,  B,  and  C,  bought  a 
fugar-work  which  coft  them  L.  2000  ;  of  which  A  paid 
a  certain  fum  unknown;  B  paid  as  much  as  A,  and 
L.50  over  ;  C  paid  as  much  as  them  both,  and  E.  25 
over  :  What  fum  did  each  pay  ? 

(1.)  Suppofe  A  paid  L».  500 

B  -  S50 

C -  1075* 


2125 

2000 


225  =;  error  of  excefs, 

(2.) 


Pottery. 
- - - 


POT 

(2.)  Suppofe  A  paid  L.400 


oxyds, 


125 


=2  excefs. 


400  rr  2d  pofition. 
50000 


4>° 

B75 


2*75  =  error  of  defed, 

500  =:  lft  pofition. 


1  ft  error,  125 

137500 

2d - 275 

50000 

400 

5187500 

f  468.75  n  fum  paid  by  A. 

Anfwers. 

)  5'8-75- 

i  1012.5  - - 

200c. .  .  ~  proof. 

This  is  called  double  pofition. 

POTTERY  is  an  art  of  very  confidcrable  importance ; 
and  in  addition  to  what  has  been  faid  on  it  in  the  Ency¬ 
clopedia,  the  following  reflexions,  by  that  eminent  clie- 
Vanmiplin.  will  nrobablv  be  acceptable  to  many  o. 


miff  Vauquelin,  will  probably  be  acceptable 

our  readers.  . 

Four  things  (fays  he)  may  occafion  difference  in  the 
qualities  of  earthen-  ware  :  1 \Jl,  The  nature  or  com  po¬ 

ll  tion  of  the  matter  ;  2 d.  The  mode  of  preparation  ;  yl. 
The  dimenfions  given  to  the  veffels  ;  4 tb,  The  baking 
to  which  they  are  fubieded.  By  compofition  of  the 
matter,  the  author  undtrflands  the  nature  and  propor¬ 
tions  of  the  elements  of  which  it  is  formed.  Thefe  ele¬ 
ments,  in  the  greater  part  of  earthen-ware,  either  va¬ 
luable  or  comnlon,  are  filex,  argil,  lime,  and  fometimes 
a  little  oxyd  of  iron.  Hence  it  is  evident  that  it  is  not 
fo  much  by  the  diverfity  of  the  elements  that  good 
earthen-ware  differs  from  bad,  as  by  the  proportion  in 
which  they  are  united.  Silex  or  quartz  makes  always 
two-thirds  at  leaff  of  earthen- ware  ;  argil  or  pure  clay, 
from  a  fifth  to  a  third  ;  lime,  from  5  to  20  parts  in  the 
hundred;  and  iron,  from  0  to  1 2  or  15  parts  in  the 
hundred.  Silex  gives  hardnefs,  infufibility,  and  un- 
alterability ;  argif  makes  the  pafte  pliable,  and  ren¬ 
ders  it  lit  to  be  kneaded,  moulded,  and  turned  at  plea¬ 
sure.  It  pofleffes  at  the  fame  time  the  property  of  be¬ 
ing  partially  fufed  by  the  heat  which  unites  its  parts 
with  thofe  of  the  filex  ;  but  it  muff  not  be  too  abun¬ 
dant,  as  it  would  render  the  earthen-ware  too  fufible 
and  too  brittle  to  be  ufed  over  the  fire. 

Hitherto  it  has  not  been  proved  by  experience  that 
lime  is  neceffary  in  the  compofition  of  pottery  :  and  if 
traces  of  it  are  conffantly  found  in  thac  lubftance,  it  is 
becaufe  it  is  always  mixed  with  the  other  earths,  from 
which  the  wafhings  and  other  manipulations  have  not 
been  able  to  feparate  it.  When  this  earth,  however, 
•does  not  exceed  five  or  fix  parts  in  a  hundred,  it  ap¬ 
pears  that  it  is  not  hurtful  to  the  quality  of  the  pot¬ 
tery  ;  but  if  more  abundant,  it  renders  it  too  fufible. 

The  oxyd  of  iron,  betides  the  inconvenience  of  com¬ 
municating  a  red  or  brown  colour,  according  to  the  de¬ 
gree  of  baking,  to  the  veffels  in  which  it  forms  a  part, 
has  the  property  of  rendering  them  fufible,  and  even  in 
a  greater  degree  than  lime. 

As  fome  kinds  of  pottery  are  deftined  to  melt  very 
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penetrating  fubftances,  fucli  as.  falls,  metallic 
glafs,  &c.  they  require  a  fine  kind  of  pafte,  which  is 
obtained  only  by  reducing  the  earths  employed  to  very 
minute  particles.  Others  deftined  for  melting  metals, 
and  fubffances  not  very  penetrating,  and  which  muff 
be  able  to  fupport,  without  breaking,  a  fudden  tranfi- 
tion  from  great  heat  to  great  cold,  require  for  their 
fabrication  a  mixture  of  calcined  argil  with  raw  argil. 
By  thefe  means  you  obtain  pottery,  the  coarfe  pafte  of 
which  refembies  brechc ,  or  fmall-grained  pudding-ftone, 
and  which  can  endure  fudden  changes  of  temperature. 

The  baking  of  pottery  is  alfo  an  objed  of  great  im¬ 
portance.  The  heat  muff  be  capable  of  expelling  hu¬ 
midity,  and  agglutinating  the  parts  which  enter  into 
the  compofition  of  the  pafte,  but  not  ftrong  enough  to 
produce  fufion  ;  which,  if  too  far  advanced,  gives  to 
pottery  a  liomogenuoufnefs  that  renders  it  brittle.  The 
fame  effed  takes  place  in  regard  to  the  fine  pottery, 
becaufe  the  very  minute  divifion  given  to  the  earths  re¬ 
duces  them  nearly  to  the  fame  ftate  a3  if  this  matter 
had  been  fufed.  This  is  the  reafon  why  porcelain 
ftrongly  baked  i3  more  or  lefs  brittle,  and  cannot  eafily 
endure  alternations  of  temperature,  Hence  coarfe  porce¬ 
lain,  in  the  compofition  of  which  a  certain  quantity  of 
calcined  argil  is  employed,  porcelain  retorts,  crucibles, 
tube 3,  and  common  pottery,  the  pafte  of  which  is  coarfe, 
are  much  lefs  brittle  than  dilhes  and  faucers  formed  of 
the  fame  fubftance,  ground  with  more  labour. 

The  general  and  refpedive  dimenfions  of  the  different 
parts  of  veffels  of  earthen-ware  have  alfo  confiderable  in¬ 
fluence  on  their  capability  to  ftand  the  fire. 

In  fome  cafes  the  glazing  or  covering,  efpecially 
when  too  thick,  and  of  a  nature  different  from  the  body 
of  the  pottery,  alfo  renders  them  liable  to  break.  Thus, 
in  making  fome  kinds  of  pottery,  it  is  always  effential, 

1  jl.  To  follow  the  befi  proportion  in  the  principles  ;  2 </, 
To  give  to  the  particles  of  the  pafte,  by  grinding,  a 
minutenefs  fuited  to  the  purpofe  for  which  it  is  intend¬ 
ed,  and  to  all  the  parts  the  fame  dimenfions  as  far  as 
poffible  ;  3.'/;  To  carry  the  baking  to  the  higheft  de¬ 
gree  that  the  matter  can  bear  without  being  fufed;  4 th. 
To  apply  the  glazing  in  thin  layers,  the  fufibility  of 
which  ought  to  approach  as  near  as  poffible  to  that  of 
the  matter,  in  order  that  it  may  be  more  intimately 
united. 

C.  Vauquelin,  being  perfuaded  that  the  quality  of 
crood  pottery  depends  chiefly  on  uling  proper  propor¬ 
tions  of  the  earthy  matters,  thought  it  might  be  of 
importance,  to  thofe  engaged  in  this  branch  of  mnnu- 
fadure,  to  make  known  the  analyfis  of  different  natural 
clays  employed  for  this  purpofe,  and  of  pottery  produ¬ 
ced  by  fome  of  them,  in  order  thu,  when  a  new  earth 
is  difeovered,  it  may  be  known  by  a  fimple  analyfis 
whether  it  will  be  proper  for  the  fame  objed,  and  to 
what  kind  of  pottery  already  known  it  bears  the  great- 
eft  refcmblance. 


Silex 

Argil  .  . 

Lime  .  . 

Oxyd  of  iron 
Water  . 


HefiUn 

Argil  of  PorceVm 

We  wood’s 

Crucibles. 

Deux. 

CdpLles. 

Pyrometers. 

69  • 

43*5 

.  6l 

.  64*2 

21*5  . 

33*2 

.  28 

.  25 

1 

3*5 

.  6 

.  6 

8  . 

1 

.  0*5 

.  0*2 

•  •  • 

18 

6*2 

Raw 
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•ela'n,  Raw  kaolin  too  parts. — Silex  74,  argil  16-5,  lime 
iiles.  water  7.  A  hundred  parts  of  this  earth  gave  eight  of 
v  .alum,  after  being  treated  with  the  fulphuric  acid. 

Wafhcd  kaolin  100  parts — Silex  55,  argil  27,  lime 
2,  iron  0*5,  water  14.  This  kaolin,  treated  with  the 
fulphuric  acid,  gave  about  49  or  50  per  cent .  of  alum. 

Petuntze. — Silex  74,  argil  !4‘5,  lime  5*$,  lofs  6.  A 
hundred  parts  of  this  fubftance,  treated  with  the  ful- 
•phuric  acid,  gave  feven  or  eight  parts  of  alum.  But 
'this  quantity  does  not  equal  the  lofs  fuftained. 

Porcelain  of  retorts. — Silex  64,  argil  28*8,  lime  4*55, 
iron  0-50,  lofs  2*77.  Treated  with  the  fulphuric  acid, 
this  porcelain  gave  no  alum. 

There  is  a  kind  of  earthen  vefTels,  called  Akarre%esy 
ufed  in  Spain  for  cooling  the  water  intended  to  be 
drunk.  Thefe  vefiets  confift  of  60  parts  of  calcareous 
earth,  mixed  with  alumina  and  a  little  oxyd  of  iron, 
and  36^  of  filiceous  earth,  alfo  mixed  with  alumina  and 
the  fame  oxyd.  The  quantity  of  iron  may  fce  eltima- 
ted  at  aimoll  one  hundredth  part  of  the  whole.  This 
earth  is  fir  ft  kneaded  into  a  tough  pafte,  being  for  that 
purpofe  previoufly  diluted  with  water  ;  formed  into  a 
'cake  of  about  fix  inches  in  thicknefs,  and  left  in  that 
ftate  till  it  begin  to  crack.  It  is  then  kneaded  with 
the  feet,  the  workman  gradually  adding  to  it  a  quantity 
of  fea-falt,  in  the  proportion  of  feven  pounds  to  a 
hundred  and  fifty  ;  after  which  it  is  applied  to  the  lath, 
and  baked  in  any  kind  of  furnace  ufed  by  potters.  The 
alcarrezes,  however,  are  "only  about  half  as  much  ba¬ 
ked  as  the  better  kinds  of  common  earthen  ware  ;  and 
being  exceedingly  porous,  water  oozes  through  thtm 
on  all  fides.  Hence  the  air,  which  comes  in  contact 
with  it  by  making  it  evaporate,  carries  off  the  c?.loric 
contained  in  the  w^ater  in  the  vcffel,  which  is  thus  ren¬ 
dered  remarkably  cool. 

POULES,  or  Foulques,  one  of  the  principal  na¬ 
tions  which  inhabit  the  banks  of  the  Senegal.  They 
poffefs  an  extent  of  more  than  fixty  leagues  along  the 
Tiver,  and  exa£l  heavy  cuftoms  from  the  Senegal  tra¬ 
ders  with  the  interior  of  the  country.  They  are  not 
fo  black  as  the  other  negroes,  but  of  a  copper  colour, 
much  inclining  to  red.  It  is  remarkable,  however,  that 
their  children  who  are  fent  to  Senegal,  and  refide  there 
for  fome  years,  become  much  blacker.  The  females 
are  very  handfome,  and  the  whites  of  Senegal  generally 
take  care  to  procure  fome  of  them.  But  they  are  of 
a  bad  difpolition,  and  utterly  incapable  of  attachment. 
When  a  man  has  a  miftrefs  of  this  nation,  he  mnft 
watch  her  conduct  very  narrowly,  and  even  chaftife  her, 
that  (he  may  not  be  guilty  of  infidelity  to  him  whom 
fhe  honours  with  her  favours.  The  dread  of  the  bafli- 
nado  will,  in  fuch  cafe,  effeft  what  attention  and  com- 
plaifance  can  never  bring  about. 

Although  the  Poules  inhabit  one  of  the  fineft  fpots 
in  Africa,  they  are  neverthelefs  a  wretched  people  ; 
they  are  bafe,  cruel,  tbieviih,  and  fanatic  in  the  extreme. 
They  are  commanded  by  a  chief  of  their  rehgion, 
which  i8  a  contemptible  mixture  of  Mahometanifm  and 
idolatry.  This  chief  is  called  the  Almamy  ;  he  is  al¬ 
ways  chofenfrom  among  the  Tampfirs,  who  are  twelve 
in  number.  The  Tampfirs  are  the  interpreters  of  the 
law,  and  are  the  moft  learned,  or  rather  the  mod  fana¬ 
tical  among  them.  The  Almamy  has  the  power  of 
life  and  death  over  his  fubje&s  ;  yet  he  may  be  depofed 
by  an  aflembly  of  Tampfirs  :  it  is  therefore  his  intereft 
to  keep  on  good  terms  with  them.  The  payment  of  cuf* 
Suppl.  Voi.  II.  Part  I. 


toms  is  made  to  the  Almamy,  and  is  afterwards  di-  Printing, 
ftributed  among  the  Tampfirs  ;  and  although  a  part  be- 
longs  to  the  former,  he  neverthelefs  requires  a  leparate 
prefent  for  himfelf. 

PRINTING.  (See  that  article,  EncycL  and  Typo¬ 
graphy  in  this  Supplement.}  We  fhall  here  only  de- 
feribe  a  pRiNTiyG-Prefs ,  for  the  invention  of  which  a 
patent  was  granted,  in  1790,  to  Mr  William  Nicholfon 
of  New  North-ftreet,  Red  Lion  Square,  London.  This 
machine,  with  fome  flight  varieties,  is  adapted  for  print¬ 
ing  on  papery  hneny  cottony  woollen ,  and  other  articles,  in 
a  more  neat,  cheap,  and  accurate  method,  the  author 
thinks,  than  the  printing  prefl’es  now  in  ufe. 

The  invention  confifts  in  three  particulars,  \Jly  The 
manner  of  preparing  and  placing  the  types,  engravings, 

Or  carvings,  from  which  the  imprelTion  is  to  be  made  ; 
idly.  In  applying  the  ink  or  colouring  matter  to  types 
or  engravings  ;  and,  $dlyy  I11  taking  off  the  impreflion. 

l \Jly  Mr  Nicholfon  makes  his  moulds,  punches,  and 
matrices,  for  cafting  letters,  in  the  fame  manner,  and 
with  the  fame  materials,  as  other  letter-founders  do, 
excepting  that,  inftead  of  leaving  a  fpace  in  the  mould 
for  the  Item  of  one  letter  only,  he  leaves  fpaces  for  two, 
three,  or  more  letters,  to  be  caft  at  one  pouring  of  the 
metal ;  and  at  the  lower  extremity  of  each  of  thofe 
fpaces  (which  communicate  by  a  common  groove  at 
top)  he  places  a  matrix,  or  piece  of  copper,  with  the 
letter  punched  upon  its  face  in  the  ufual  way.  And 
moreover,  he  brings  the  ftem  of  his  letters  to  a  due  form 
and  finifh,  not  only  by  rubbing  it  upon  a  ftone,  and 
feraping  it  when  arranged  in  the  fin  iftiing- flick,  but  like- 
wife  by  feraping  it,  on  one  or  more  fides,  in  a  finifhing- 
ftick  vvhofe  hollowed  part  is  lefs  deep  at  the  inner  than 
the  outer  fide.  He  calls  that  fide  of  the  groove  which  is 
neareft  the  face  of  the  difpofed  letter,  the  outer  fide  ; 
and  the  purpofc  accomplifhed  by  this  method  of  fera- 
ping  is,  that  of  rendering  the  tail  of  the  letter  gra¬ 
dually  fmaller  the  more  remote  it  is,  or  farther  from  the 
face.  Such  letters  may  be  firmly  impoftd  upon  a  cy¬ 
lindrical  fnrface,  in  the  fame  manner  as  common  letters 
are  impofed  upon  a  flat  ftone. 

2 dlyy  He  applies  the  ink  or  colouring  matter  to  the 
types,  forms,  or  plates,  by  caufing  the  furface  of  a  cy¬ 
linder,  fmeared  or  wetted  with  the  colouring  matter,  to 
roll  over  the  furfaces  of  the  faid  forms  or  plates,  or  by 
caufing  the  forms  or  plates  apply  themfelves  fr.cce  (lively 
to  the  furface  of  the  cylinder.  The  furface  of  this  co¬ 
louring  cylinder  is  covered  with  leather,  or  with  wool¬ 
len,  linen,  or  cotton-cloth.  When  the  colour  to  be 
ufed  is  thin?  as  in  calico  printing,  and  in  almoft  every 
cafe,  the  covering  is  fupported  by  a  firm  elaftic  fluffing, 
confifting  of  hair,  or  wool,  or  w'oollen  cloth  wrapped 
one  or  more  folds  round  the  cylinder.  When  the  co¬ 
vering  confifts  of  woollen  cloth,  the  fluffing  mud  be  de¬ 
fended  by  leather,  or  oilfkin,  to  prevent  its  imbibing 
too  much  colour,  and  by  that  means  lofing  its  elasticity. 

It  is  abfolutely  neceffary  that  the  colouring  matter  be 
evenly  diftributed  over  the  furface  of  the  cylinder  ;  and 
for  this  purpofe,  when  the  colour  is  thick  and  ftiff,  as 
in  letter- prefs  printing,  he  applies  two,  three,  or  more 
fmall  cylinders,  called  diftributing-rollers,  longitudinally 
againft  the  colouring  cylinders,  fo  that  they  may  be 
turned  by  the  motion  of  the  latter ;  and  the  effedl  of 
this  application  is,  that  every  lump  or  mafs  of  colour 
which  may  be  redundant,  or  irregularly  placed  upon 
the  face  of  the  colouring  cylinder,  will  be  prefled, 

3  B  fpread* 
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ng.  fpread,  and  partly  taken  up,  and  carried  by  tlie  fmall 

- rollers  to  the  other  parts  of  the  colouring  cylinder  ;  to 

that  this  laft  will  very  fpeedily  acquire  and  preferve  an 
even  face  of  colour.  But  if  the  colouring  matter  be 
thinner,  he  does  not  apply  more  than  one  or  two  of 
thefe  di  ft  rib  u  tin  g-  rollers  ;  and,  if  it  be  very  thin,  he  ap¬ 
plies  an  even  blunt  edge  of  metal,  or  wood,  or  a  ftraight 
brufh,  or  both  of  thefe  laft,  againil  the  colouring  cylin¬ 
der,  for  the  purpofe  of  rendering  its  colour  uniform. 
When  he  applies  colour  to  an  engraved  plate,  or  cylin¬ 
der,  or  through  the  interftices  of  a  perforated  pattern, 
as  in  the  manufacturing  of  fome  kinds  of  paper-hang¬ 
ings,  he  ufes  a  cylinder  entirely  covered  with  hair  or 
bri files  in  the  manner  of  a  brufh. 

3 d/y.  He  performs  all  his  in.preffions,  even  in  letter- 
prefs  printing,  by  the  aCtion  of  a  cylinder  or  cylindrical 
furface.  The  conftruCtion  of  this  machine,  and  the 
manner  of  ufing  it,  will  be  intelligible  to  every  reader, 
who  fhall  attentively  confider  Plate  XL  ;  where  fig.  1. 
reprefents  a  printing- prefs,  more  efpecially  applicable 
to  the  printing  of  books.  %  A  and  E  are  two  cylinders, 
running  or  turning  in  a  (trong  frame  of  wood,  or  metal, 
©r  both.  The  cylinder  A  is  faced  with  woollen  cloth, 
and  is  capable  of  being  prefFed  with  more  or  lefs  force 
upon  HI,  by  means  of  the  lever  M.  HI  is  a  long 
table,  which  is  capable  of  moving  endwife,  backwards 
and  forwards,  upon  the  rollers  L  and  K.  The  roller 
A  a&s  upon  this  table  by  means  of  a  cog-wheel,  or  by 
ftraps,  fo  as  to  draw  it  backwards  and  forwards  by  the 
motion  of  its  handle  L.  The  table  is  kept  in  the  fame 
line  by  grooves  on  its  Tides,  which  contain  the  cylinder 
A.  D  is  a  chafe,  containing  letter  fet  up  and  impofed. 
B  is  a  box,  containing  a  colouring- roller,  with  its  difhi* 
buting  rollers  CC  ;  it  is  fupported  by  the  arm  N.  O 
is  a  cylinder  faced  with  leather,  and  lying  acrofs  an  ink- 
block  ;  this  cylinder  is  fixed  by  the  middle  to  a  bended 
lever  moveable  on  the  joint 

The  aflion.  When  D,  or  the  letter,  is  drawn  beneath 
the  cylinder  B,  it  receives  ink  ;  and  when  it  has  paffed 
into  the  pofition  R,  a  workman  places  or  turns  down  a 
tympan  with  paper  upon  it  (this  tympan  differs  in  no 
refpeCt  from  the  ufual  one,  except  that  its  hinge  opens 
fidewife)  ;  it  then  proceeds  to  pafs  under  the  cylinder 
A,  which  preffes  it  fuccefiively  through  its  whole  fur- 
face.  On  the  other  fide,  at  S,  the  workman  tikes  off 
the  paper,  and  leaves  the  tympan  lip.  This  motion 
caufes  the  cylinder  B  to  revolve  continually,  and  conse¬ 
quently  renders  its  inked  furface  very  uniform,  by  the 
a£tion  of  its  diftributing-rollers  CC ;  and,  when  the 
table  has  palled  to  its  extreme  diftance  in  the  dire&ion 
now  fpoken  of,  the  arm  G  touches  the  lever  P,  and 
raifes  the  cylinder  O  off  the  ink  block,  by  which  means 
it  dabs  againfl  one  of  the  diftributing-rollers,  and  gives 
it  a  fmall  quantity  of  ink.  The  returning  motion  of 
the  table  carries  the  letter  again  under  the  roller  B, 
which  again  inks  it,  and  the  procefs  of  printing  another 
fheet  goes  on  as  before. 

Fig.  2.  is  another  printing-prefs.  In  this,  B  is  the 
inking- roller  ;  A  is  a  cylinder,  having  the  letter  impo¬ 
fed  upon  its  furface  ;  and  E  is  a  cylinder,  having  its 
uniform  furface  covered  with  woollen  cloth  :  thefe  three 
cylinders  are  connected,  either  by  cogs  or  (traps  at  the 
edges  of  each.  The  machine  is  uniformly  turned  in 
one  dire£tion  by  the  handle  L.  The  workman  applies 
a  fheet  of  paper  to  the  furface  of  E,  where  it  is  retain¬ 
ed,  cither  by  points  in  the  ufu*l  manner,  or  by  the  ap- 
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paratus  to  be  deferibed  in  treating  of  fig.  4.  The  pa-  Pr 
per  paffeS  between  E  and  and  receives  an  impref-  ^ 
lion  ;  after  which  the  workman  takes  it  off,  and  applies 
another  fheet ;  and  in  the  mean  time  the  letter  on  the 
furface  of  A  paffes  round  againft  the  furface  of  B,  and 
receives  ink  during  the  rotation  of  B.  The  diftributing- 
rollers  CC  do  their  office  as  in  the  machine  fig.  1.;  and 
once  in  every  revolution  the  tail  F,  affixed  to  B,  raifes 
the  inking-piece  G,  fo  as  to  caufe  it  to  touch  one  of  the 
diftributing-rollers,  and  fupply  it  with  ink.  In  this  way 
therefore  the  repeatedprintingof  fheet  after  fheet  goes  on. 

Fig.  3.  is  a  printing  prefs,  more  particularly  adapted 
to  piint  cottons,  filks,  paper  hangings,  or  other  articles 
which  run  of  a  coniiderable  length.  A  is  a  cylinder 
covered  with  woollen  cloth,  or  other  foft  fubftance. 
The  web  or  piece  of  cotton,  or  other  goods,  is  paffed 
round  this  cylinder,  from  the  carrying-roller  F  to  the 
receiving-rollers  GH  ;  which  are  comie&ed  by  a  piece 
of  linen,  woollen,  or  hair-cloth,  in  the  manner  of  a 
jack-towel  fewed  round  them  ;  the  rotation  of  this 
towel  carries  away  the  printed  fluff  or  goods,  and  de- 
pofits  them  at  I.  KL  is  a  moveable  box,  containing 
three  rollers,  which  move  againil  each  other  in  rota¬ 
tion.  The  loweil  roller  C  revolves  in  a  mafs  of  colour, 
contained  in  a  trough  or  veffel  in  the  bottom  part  of 
the  box  KL  ;  the  furface  of  this  colour  is  reprefented 
by  the  line  MN.  The  next  roller  B  is  fluffed  and 
covered  as  deferibed  in  fe&ion  2.  The  preffure  of 
B  againft  C  prevents  the  cylinder  B  from  receiving 
too  much  colour.  D  is  a  cut  or  carved  cylinder, 
which  receives  colour,  during  the  rotation,  from  the 
roller  B,  and  impreffes  it  upon  the  web  as  it  paffes 
round  the  cylinder  A  ;  in  this  way  the  conftant  and 
effe&ual  a6lion  of  the  machine  is  iufficiently  obvious* 

It  mufl  be  obferved,  that  the  cylinders  ADB  and  G 
are  connected  together  by  cog-wheels,  ftraps,  or  other 
well-known  equivalent  contrivances;  fo  that  the  handle 
P  drives  the  whole,  without  their  neceffarily  depending 
on  any  adhefion  or  fri&ion  at  their  furfaces.  'The  pref¬ 
fure  of  B  againft  D  is  governed  by  an  adjuftment  of 
the  axis  of  D,  whofe  fockets  are  capable  of  a  fmall  mo¬ 
tion  ;  and  the  preffure  of  D  agamil  A  is  governed  by 
the  pofition  of  the  whole  box  KL.  When  it  is  requi¬ 
red  to  print  more  than  one  colour  upon  a  piece,  Mr 
Nicholfon  caufes  it  to  pafs  two  or  more  times  through 
the  machine ;  or,  in  thofe  cafes  where  the  materials  are 
liable  to  change  their  dimen  lions,  he  applies,  at  one  and 
the  fame  time,  two  or  more  fuch  boxes  as  KL,  with 
their  refpe&ive  cylinders,  fo  that  the  pattern  cylinder 
of  each  may  make  its  impreffion  upon  the  web  or  mate¬ 
rial  to  be  printed  on. 

Fig.  4.  is  a  printing-prefs,  chiefly  of  ufe  for  books 
and  papers.  1,  2,  3,  4,  reprefents  *a  long  table,  with 
ledges  on  each  fide  ;  fo  that  the  two  cylinders  A  and 
B  can  run  backwards  and  forwards  without  any  fide 
fhake.  In  one  of  thefe  ledges  is  placed  a  ftrip  or  plate 
of  metal  cut  into  teeth,  which  lock  into  correfpondent 
teeth  in  each  cylinder  ;  by  which  means  the  two  cy¬ 
linders  roll  along,  without  the  poffibility  of  changing 
the  relative  pofitions  of  their  furfaces  at  any  determinate 
part  of  the  table.  This  may  alfo  be  effe&ed  by  ftraps, 
and  may  indeed  be  accomplifhed,  with  tolerable  accu¬ 
racy,  by  the  mere  rolling  ot  the  cylinders  on  the  fmooth 
or  flat  ledges  without  any  provifion  A  is  the  print¬ 
ing-cylinder,  covered  with  woollen  cloth,  and  B.is  the 
inking-cylindera  with  its  diftributing  rollers.  The  table 

may 
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6,  and  7,  rcprefent  a  fimpler  apparatus  for  Printing. 
. iiliing  the  fame  purpofe.  If  A  a  13  b  (fig.  7.)  "v  ~ 
2,3,4.  At  1  is  placed  a  (heet  of  paper  ;  at  2  is  the  be  fuppofed  to  reprefent  a  thick  plate  of  metal  of  a  cir- 
form  or  chafe,  containing  letter  fet  and  impofed  ;  at  3  cular  form,  with  two  pins,  A  and  B,  proceeding  fide- 
is  an  apparatus  for  receiving  the  printed  (beet;  and  4  wife  or  perpendicularly  out  of  its  plane,  and  diametri- 
is  employed  in  no  other  ufe  than  as  a  place  of  {landing  cally  oppofite  to  each  other,  and  G  another  pin  pro- 
for  the  carriage  E,  after  it  has  paffed  through  one  ceeding  in  the  direction  of  that  plane,  then  it  is  obvious 
operation,  and  when  it  takes  ink  at  F.  Tts  action  is  as  that  any  force  applied  to  the  pin  A,  fo  as  to  prefs  it 
follows  :  the  carriage  is  thruft  forward  by  the  work-  into  the  pofition  a  (by  turning  the  plate  on  its  axis  or 
man,  and  as  the  roller  A  pafTes  over  the  fpace  number-  centre  X),  will  at  the  fame  time  caufe  the  pin  G  to 
ed  1,  it  takes  up  the  (heet  of  paper  pievioufly  laid  acquire  the  pofition  ^ ;  and,  on  the  other  hand,  when 
there,  while  the  roller  B  runs  oyer  the  form  and  inks  B  is  at  b ,  or  the  dotted  reprefentation  of  the  fide-pin, 
the  letter.  The  (heet  of  paper,  being  wrapped  round  if  any  prefTnre  be  applied  to  reftore  its  original  pofition 
the  cylinder  A,  is  prefied  againft  the  form  as  that  cy-  at  B,  the  pin  g  will  return  back  to  G.  Now  the  fi- 
linder  proceeds,  and  confequently  it  receives  an  impref-  gures  5  and  6  exhibit  an  apparatus  of  this  kind,  applied 
fion.  When  A  arrives  at  the  fpace  numbered  3,  it  lets  to  the  cylinder  A  ;  and  that  cylinder,  by  rolling  over 
go  the  (beet  of  paper,  while  the  prominent  part  of  the  the  pins  P  and  />,  properly  fixed  in  the  table  to  re-a£t 
carriage  G  ftrikes  the  lever  P,  and  raifes  the  inking-  upon  the  apparatus,  will  caufe  its  prominent  part  G 
piece,  which  applies  itfelf  againft  one  of  the  diftributing-  either  to  apply  to  the  cylinder  and  clafp  the  paper,  or 
rollers.  In  this  manner  therefore  the  cylinder  A  re-  to  rife  up  and  let  it  go.  The  compartment  numbered 
turns  empty,  and  the  cylinder  B  inked,  and  in  the  3  (fig.  4*)  mud  of  courfe  have  an  apparatus  of  the 

■mean  time  the  workman  places  another  (heet  of  paper  fame  kind  to  be  a&ed  upon  by  pins  from  A,  in  order 

ready  in  the  fpace  numbered  1.  Thus  it  is  that  the  that  it  may  take  the  paper  from  that  cylinder, 

operation  proceeds  in  the  printing  of  one  fheet  after  There  is  one  other  circumftance  belonging  to  this 

another.  machine  which  remains  to  be  explained.  When  the 

The  preceding  defeription  13  not  incumbered  with  carriage  E  (fig.  4.)  goes  out  in  the  dire&ion  of  the 
an  account  of  the  apparatus  by  which  the  paper  is  numbers  1,  2,  3,  4,  both  rollers,  A  and  B,  prefs  the 
taken  up  and  laid  down.  This  may  be  done  in  feveral  form  of  letter  in  their  paflage  ;  but  in  their  return 
ways:  Fig.  9.  and  10.  reprefent  one  of  the  methods,  back  again  the  roller  A,  having  no  paper  upon  it, 

DE  is  a  lever,  moving  on  the  centre  pin  C,  and  having  would  itfelf  become  foiled,  by  taking  a  faint  imprefilon 
its  end  D  prefTed  upwards  by  the  action  of  the  fpring  from  the  letter,  if  it  were  not  prevented  from  touching 
G.  The  fhoulder  which  contains  the  pin  C  is  fixed  it :  the  manner  of  effecting  this  may  be  undei flood  from 
in  another  piece  F,  which  is  inferted  in  a  groove  in  the  fig.  12.  The  apparatus  there  reprefented  is  fixed  upon 
furface  of  the  cylinder  A  (fig.  4.),  fo  that  it  is  capable  the  outfide  of  the  carriage  E,  near  the  lower  corner,  in 
of  moving  in  and  out,  in  a  dire&ion  parallel  to  the  the  vicinity  of  the  roller  A  ;  the  whole  of  this  proje&« 
axis  of  that  cylinder.  As  that  cylinder  proceeds,  it  fidewife  beyond  the  ledge  of  the  table,  except  the  (mail 
meets  a  pin  in  the  table;  which  (letter  P,  fig.  9.)  adl-  truck  or  wheel  B.  The  irregularly-triangular  piece, 
ing  on  the  inclined  plane  at  the  other  end  of  the  lever,  which  is  (haded  by  the  flrokc  of  the  pen,  carries  thi* 
throws  the  whole  inwards,  in  the  pofition  reprefented  wheel,  and  alfo  a  catch  moveable  -on  the  axis  or  pin  E. 
in  fig.  10.  ;  in  which  cafe  the  extremity  D  (hoots  in-  The  whole  piece  is  moveable  on  the  pin  A,  which  con- 
wards,  and  applies  itfelf  againft  the  fide  of  the  cylinder,  ne&s  it  to  the  carriage.  CD,  or  the  part  which  is 
In  fig.  11.  is  a  reprefentation  of  part  of  the  table  ;  (haded  by  dotting,  is  a  detent,  which  ferves  to  hold  the 
the  dotted  fquare  reprefents  a  Jheet  of  paper,  and  the  piece  down  in  a  certain  pofition.  It  may  be  obferved, 
four  fmall  (haded  fquares  denote  holes  in  the  board,  that  both  the  detent  and  the  triangular  piece  are  fur- 
with  pins  (landing  befide  them.  When  the  lever  DE  nifhed  each  with  a  claw,  which  holds  in  one  diredlion, 

(fig.  10.)  (hoots  forward,  it  is  fituated  in  one  of  thefe  but  trips  or  yields  in  the  other,  like  the  jacks  of  a  harp- 
holes,  and  advances  under  the  edge  of  the  paper,  which  fichord,  or  refembling  certain  pieces  ufed  in  clock  and 
oonfequently  it  preffes  and  retains  againft  the  cylinder  watch  making,  as  is  clearly  reprefented  in  the  figure, 
with  its  extremity  D.  Nothing  more  remains  to  be  Thefe  claws  overhang  the  fide  of  the  table,  and  their 
faid  refpe&ing  the  taking  up,  but  that  the  cylinder  is  effedl  is  as  follows  :  There  is  a  pin  C  (fig.  4.)  between 
provided  with  two  pair  of  thefe  clafps  or  levers,  which  the  compartments  of  the  table  numbered  2  and  3,  but 
are  fo  fixed  as  to  correfpond  with  the  four  holes  repre-  which  is  marked  F  in  fg.  12.  where  GH  reprefents  * 
fented  in  fig.  1 1.  It  will  be  eafy  to  underftand  how  the  table.  In  the  outward  run  of  the  carriage  thefe 
the  paper  is  depofited  in  the  compartment  n°  3.  (fig.  daws  ftrike  that  pin,  but  with  no  other. efledt  than  that 
4.)  A  pin  P  (fig.  10.)  riling  out  of  the  platform  or  table,  they  yield  for  an  inftant,  and  as  inftantly  refume  their 
a^ts  againft  a  pin  E,  proje&ing  fidewife  out  of  the  original  pofition  by  the  a&ion  of  their  refpc&ive  (lender 
lever,  and  mud  of  courfe  draw  the  fiider  and  its  level*  back-fprings.  When  the  carriage  returns,  the  claw  of 
to  the  original  pofition  ;  the  paper  confequently  will  be  the  detent  indeed  ftrikes  the  pin,  but  with  as  little  effect 
let  go,  and  its  difengagement  iw  rendered  certain  by  an  as  before,  becaufe  its  derangement  is  inftantly  removed 
apparatus  fixed  in  the  compartment  numbered  3.  (fig.  by  the  adion  of  the  back  fpring  of  the  detent  itfelf ; 

4.)  of  exa&ly  the  fame  kind  as  that  upon  the  cylinder,  but,  when  the  claw  of  the  triangular  piece  takes  the 
and  which,  by  the  aclion  of  a  pin  duly  placed  in  the  fur-  pin,  the  whole  piece  is  made  to  revolve  on  its  axis  or 
face  of  the  cylinder  A,  takes  the  paper  from  the  cylinder  pin  A,  the  wheel  B  is  forced  down,  fo  as  to  lift  that 
In  prtcifely  the  iame  manner  as  that  cylinder  originally  end  of  the  carriage,  and  the  detent,  catching  on  the 
took  it  up  in  the  compartment  numbered  1  (fig.  4.)  piece  at  C,  prevents  the  former  pofition  from  being  re- 

3  B  2  covered. 


may  be  divided  into  four  compartments,  marked  with  Figs, 
a  thicker  bounding  line  than  the  reft,  and  numbered  1,  acconm 
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Printing,  covered.  The  confequence  of  this  is,  that  the  carriage 
ynnt8,  runs  upon  the  truck  B  (and  its  correfpondent  truck  on 
^  the  oppofite  fide)  inftead  of  the  cylinder  A,  which  is 
too  much  raifed  to  take  the  letter,  and  foil  itfelf ;  but 
as  foon  as  the  end  of  the  carriage  has  palled  clear  of 
the  letter,  another  pin  R  (fig.  4.)  takes  the  claw  of  the 
detent,  and  draws  it  off  the  triangular  piece  ;  at  which 
inftant  the  cylinder  A  fubfides  to  its  uftial  place,  and 
performs  its  functions  as  before.  This  laft  pin  R  does 
not  affe&  the  claw  of  the  triangular  piece,  becaufe  it  is 
placed  too  low  ;  and  the  claw  of  the  detent  is  made  the 
longed,  011  purpofc  that  it  may  flrike  this  pin. 

Fig.  8.  reprefents  an  inftrument  for  printing  floor¬ 
cloths,  paper-hangings,  and  the  like,  with  ftiff  paint  and 
a  briilh.  D  is  a  copper  or  metallic  cylinder  fixed  in  a 
frame  A,  like  a  garden  roller;  its  carved  part  is  thin, 
and  is  cut  through  in  various  places,  according  to  the 
defired  pattern.  A  ftrong  axis  paffes  through  the  cy- 
linder,  and  its  extremities  are  firmly  attached  to  the 
frame  A.  To  this  axis  is  fixed  a  veffel  or  box  of  the 
fame  kind,  and  anfwering  the  fame  purpofe  as  the  box 
KL  in  fig.  3.  It  carries  a  cylinder  I3,  which  revolves 
in  the  colour  ;  another  cylinder  E,  which  revolves  in 
contact  with  P  ;  and  a  third  cylinder  B,  whofe  exterior 
furface  is  covered  with  hair,  after  the  manner  of  a 
brufh,  and  revolves  in  contadl  with  E.  This  cylinder 
B  is  adjufted  by  its  axis,  in  fnch  a  manner  that  its 
brufh-part  fweeps  in  the  perforated  parts  of  the  metallic 
cylinder  D.  The  circle  C  represents  a  cog-wheel,  fix¬ 
ed  concentric  to  the  cylinder  D,  and  revolving  with  it; 
this  wheel  takes  another  wheel  concentric  to,  and  fixed 
to,  B  ;  hence  the  aftion  is  as  follows :  When  the  me¬ 
tallic  cylinder  is  wheeled  or  rolled  along  any  furface, 
its  cog-wheel  C  drives  the  brufh  B  in  the  contrary  di¬ 
rection  ;  and  this  brufh  cylinder,  being  conne&cd  by 
cogs  or  otherwife  with  E  and  P,  caufes  thofc  alfo  to 
revolve  and  fupply  it  with  colour.  As  the  fuccefiive 
openings  of  the  cylinder  D,  therefore,  come  in  con  tad 
with  the  ground,  the  feveral  parts  of  the  brufh  will  tra- 
verfe  the  uncovered  part  of  that  ground,  and  paint  the 
pattern  upon  it  The  wheel  G,  being  kept  lightly  on 
the  ground,  ferves  to  determine  the- line  of  contad,  that 
it  fhall  be  the  part  oopolite  to  B,  and  no  other. 

PRINTS  (fee  Encycl)  are  valuable  on  many  ac¬ 
counts  ;  but  they  are  liable  to  be  foiled  by  fmoke,  va¬ 
pour,  and  the  excrements  of  infedrs.  Different  methods 
have,  of  courfe,  been  pradifed  to  clean  them.  Some 
have  propofed  fimple  wafhing  with  clear  water,  or  a  ley 
made  of  the  afhes  of  reeds,  and  then  expofing  the  prints 
to  the  dew.  Others  have  cleaned  prints  with  aqua 
forth  (fulohuric  acid)  ;  but  both  thefe  methods  are  at¬ 
tended  with  a  degree  of  rifle  at  left  equal  to  their  ad¬ 
vantages.  The  following  method  of  cleaning  prints  is 
recommended  in  the  fecond  volume  of  Nicholfon’s 
Journal  of  Natural  Philofophy,  &c.  as  at  once  fafe  and 
efficacious: 

“  Provide  a  certain  quantity  of  the  common  muria¬ 
tic  acid,  for  example  three  ounces,  in  a  glafs  bottle, 
with  a  ground  ftopper,  of  fuch  a  capacity  that  it  may 
be  only  half  full.  Half  an  ounce  of  minium  muft  then 
be  added  ;  immediately  after  which  the  ftopper  is  to 
be  put  in,  and  the  bottle  fet  in  a  cold  and  dark  place. 
The  heat,  which  foon  becomes  perceptible,  fhews  the 
beginning  of  the  new  combination.  The  minium  aban¬ 
dons  the  greateft  part  of  its  oxygen  with  which  the 


fluid  remains  impregnated,  at  the  fame  time  that  it  ac*  Pdntt 
quires  a  fine  golden  yellow,  and  emits  the  deteftable  II 
fmell  of  oxygenated  muriatic  acid.  It  contains  a  fmall  r 
portion  of  muriat  of  lead;  but  this  is  not  at  all  noxious 
in  the  fubfequent  procefs.  It  is  alfo  neceffary  to  be 
obferved,  that  the  bottle  muft  be  ftrong,  and  the  ftop¬ 
per  not  too  firmly  fixed,  otherwife  the  active  elaftic  va¬ 
pour  might  burft  it.  The  method  of  ufing  this  pre¬ 
pared  acid  is  ?.s  follows  : 

“  Provide  a  fufftciently  large  plate  of  glafs,  upon 
which  one  or  more  prints  may  be Separately  fpread  out. 

Near  the  edges  let  there  be  raifed  a  border  of  foft  white 
wax  half  an  inch  high,  adhering  well  to  the  glafs  and 
fiat  at  top.  I11  this  kind  of  trough  the  print  is  to  be 
placed  in  a  bath  of  frefh  urine,  or  water  containing  a 
fmall  quantity  of  ox-gall,  and  kept  in  this  fituation  for 
three  or  four  hours.  The  fluid  is  then  to  be  decanted 
off,  and  pure  ’warm  water  poured  on  ,  which  muft  be 
changed  every  three  or  four  hours  until  it  paffes  limpid 
and  clear.  The  impurities  are  fometimes  of  a  refnioua 
nature,  and  refiftthe  aClion  of  pure  water.  When  this 
is  the  cafe,  the  waftred  print  muft  be  left  to  dry,  and* 
alcohol  is  then  to  be  poured  on  and  left  for  a  time. 

After  the  print  is  thus  cleaned,  and  all  the  moifture 
drained  off,  the  muriatic  acid  prepared  with  minium  is 
to  be  poured  on  in  fufficient  quantity  to  cover  the 
print ;  immediately  after  which  another  plate  of  glafs  is 
to  be  laid  in  contact  with  the  rim  of  wax,  in  order  to 
prevent  the  inconvenient  exhalation  of  the  oxygenated 
acid.  In  this  fituation  the  yelloweft  print  will  be  feen 
to  recover  its  original  whitenefs  in  a  very  (hort  time. 

One  or  two  hours  aie  fufHcient  to  produce  the  defired. 
effect ;  hut  the  print  will  receive  no  injury  if  it  be  left 
in  the  acid  for  a  whole  night.  Nothing  move  is  uecef- 
fary  to  complete  the  work,  than  to  decant  off  the  re¬ 
maining  acid,  and  waft  away  every  trace  of  acidity  by 
repeated  affufions  of  pure  water.  The  print  being  then* 
left  to  dry  (in  the  fun  if  pofflble)  will  be  found  white, 
clear,  firm,  and  in  no  relpeCt  damaged  either  in  the 
texture  of  the  paper  or  the  tone  and  appearance  of  the 
impreffion.” 

The  judicious  editor  of  the  Journal  fubjoins-  the  fol¬ 
lowing  note,  to  which  collectors  of  prints  will  do  well 
to  pay  attention  :  “As  1  have  not  repeated  this  pro- 
cefs,  I  cannot  eftimate  how  fai  the  prefence  of  the  lead 
may  weaken  the  corrofive  action  of  the  acid  on  the  pa-* 
per;  but  1  fhould  be  difpofed  to  recommend  a  previous 
dilution  of  the  acid  with  water.  Whoever  nfes  this 
procefs  will  of  courfe  make  him  ft  If  mailer  of  the  pro¬ 
portion  of  water  required  to  ddute  the  acid,  by  making 
his  fi**ft  trials  with  an  old  print  of  no  value.” 

PRISM,  in  geometry,  is  a  body  or  a  iolld,  whofe 
two  ends  are  any  plane  figures  which  are  parallel,  equal, 
andfimilar;  and  its  lides,  coune&ing  thofe  ends,  are 
parallelograms.  The  definition  of  this  figure  in  the 
Encyclopedia  we  muft,  in  candour,  acknowledge  to  be 
unaccountably  indiftinft,  if  not  unintelligible. 

PRISM  OID,  i3  a  folid  or  body,  fomewhat  refem- 
bling  a  prifm,  but  that  its  tnds  are  any  diffimilar  paral¬ 
lel  plane  figures  of  the  fame  number  of  fides  ;  the  up¬ 
right  Tides  being  trapezoids.^- If  the  ends  of  the  prif- 
moid  be  bounded  by  diffimilar  curves,  it  is  fometimes 
called  a  cylindroid . 

PRISON  is  Paid,  in  the  Encyclopedia,  to ■  be  only  a 
place  of  fafe  cuftody,  not  a  place  of  punifhment.  Such 
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pj‘.n.  was,  no  doubt,  tbe  original  intention  of  Englifh  pri- 
W-  — -*  fons  ;  but  now  temporary  confinement  is,  in  England 
as  well  as  elfewhere,  infli&ed  as  a  punifhment  for  cer¬ 
tain  crimes.  Perhaps  it  would  be  expedient  to  fubfli- 
tute  this  punifhment  more  frequently  than  is  yet  done 
in  Great  Britain,  for  trail fportat ion  and  death;  propor¬ 
tioning  the  length  of  the  confinement,  as  well  as  its 
clofenefs,  to  the  heinoufnefs  of  the  crime.  In  no  coun¬ 
try,  we  believe,  is  this  more  accurately  done,  or  to  bet¬ 
ter  purpofe,  than  in  Pennfylvania  ;  and  furely  in  no 
country  has  imprifonment  been  more  abufed  than  in 
Venice  tinder  the  old  government. 

By  the  laws  of  Pennfylvania,  punifhment  by  impri¬ 
fonment  is  impofed,  not  only  as  an  expiation  of  pall  of¬ 
fence*,  and  an  example  to  the  guilty  part  of  foeiety, 
but  alfo  for  another  important  purpofe — the  reforma¬ 
tion  of  the  criminal's  morals.  The  regulations  of  the 
gaol  are  calculated  to  promote  this  effect  as  foon  as  pof 
fible  ;  fo  that  the  building  deferves  the  name  of  a  peni¬ 
tentiary  houfe  more  than  that  of  a  gaol  (fee  Philadel¬ 
phia,  EncycL)  As  foon  as  a  criminal  is  committed  to 
the  prifon,  he  is  made  to  walh;  his  hair  is  fhoin  ;  and, 
if  not  decently  clothed,  he  is  furniihed  with  clean  ap¬ 
parel.  He  is  then  thrown  into  a  folitary  cell,  about 
nine  feet  long  and  four  wide,  where  he  remains  debar¬ 
red  from  the  fight  of  every  living  being  except  his 
gaoler,  whofe  duty  is  to  attend  to  his  bare  necefiities, 
but  who  is  forbidden  on  any  account  to  hold  converfa- 
tion  with  him.  If  a  prifoner  be  at  all  refra&ory,  or  if 
the  offence  for  which  he  is  committed  be  of  a  very  atro¬ 
cious  nature,  he  is  then  confined  to  a  cell  fecluded  even 
from  the  light  of  heaven.  The  treatment  of  each  pri¬ 
foner,  during  his  confinement,  is  varied  according  to 
Lis  crime  and  his  fubfequent  repentance.  Solitary  con¬ 
finement  in  a  dark  cell  is  looked  upon  as  the  fevered 
ufage ;  next,  folitary  confinement  in  a  cell  with  the  ad- 
miffion  of  light ;  next,  folitary  confinement  in  a  cell, 
where  the  prifoner  is  allowed  to  do  fome  fort  of  work  ; 
ar.d,  lafily,  labour  in  company  with  others.  The  long¬ 
ed  period  of  confinement  is  for  a  rape,  which  is  net  to 
be  lefs  than  tea  years,  nor  more  than  twenty- one  ;  for 
high  treafon,  it  is  not  to  exceed  twelve,  nor  tallfhortof 
fix  yeais. 

The  prifoners  are  obliged  to  bathe  twice  every  week, 
proper  conveniences  for  that  purpofe  being  provided 
within  the  walls  of  the  prifon,  and  alfo  to  change  their 
linen,  with  which  they  are  regularly  fupphed.  Thofe 
in  folitary  confinement  are  kept  upon  bread  and  water ; 
but  thofe  who  labour  are  allowed  broth,  porridge,  pud¬ 
dings,  and  the  like.  Meat  is  difpenfed  only  in  fmall 
quantities,  twice  in  the  week  ;  and  on  no  pretence 
whatever  is  any  other  beverage  than  water  fuffered  to 
be  brought  into  the  prifon.  Thole  who  labour  are  em¬ 
ployed  in  the  trade  to  which  they  have  been  accuftom- 
ed  ;  and  for  thofe  acquainted  with  no  particular  trade,, 
fome  kind  of  work  is  devifed  which  they  can  perform. 
One  room  is  fet  apart  for  (hoemakers,  another  for  tai¬ 
lors,  a  third  for  carpenters,  and  fo  on.  In  the  yards 
are  Hone  cutters,  fmiths,  nailers,  See.  In  a  word,  this 
prifon  has  all  the  advantages  of  the  rafping  houfe  of 
Amllerdam,  without  any  of  its  enormous  defe&s.  See 
Correction. Houfe  in  this  Suppl. 

The  prifon  of  Venice  is  of  a  very  different  deferip- 
tion,  and  is  worthy  of  notice  here  only  a3  a  curiofity  in 
the  annals  of  tyranny,  which  has,  we  hope,  paffed  away 
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with  the  government  which  contrived  it.  Dr  Mofe- 
ley,  in  confequcnce  of  his  being  an  Englifh  phyfician  u 
(a  charadler  then  highly  refueled  in  Venice),  was  per¬ 
mitted,  on  the  1 6th  of  September  1787,  to  vilit  the 
common  prifon,  but  was  abfolutely  refuftd  admittance 
into  the  So/ to  Piomli ,  where  the  flate  prifoners  were 
kept.  As  the  Dodlor  believes  that  no  foieigmr  be- 
lides  hfmfeif  ever  witr.effcd  the  fccncs,  even  in  the  com¬ 
mon  prifon,  which  he  relate?,  we  fnall  give  his  relation' 
in  his  own  words. 

“  I  was  conduced  (fays  he)  through  the  prifon  by 
one  of  its  inferior  dependants.  We  had  a  torch  with 
us.  We  crept  along  narrow  psffages  as  dark  as  pitch. 

In  fome  of  them  two  people  could  fcarcelv  pafs  each 
other.  The  cells  are  made  of  maffy  maible  ;  the  ar- 
chiteclure  of  the  celebrated  Sanfovini. 

“  'The  cells  are  not  only  dark,  and  black  as  ink,  but 
htirg  fuirounded  and  confined  with  huge  wv  11s,  the 
fmallcff  breath  of  air  can  fcarcely  find  circulation  in 
them.  They  are  about  nine  feet  fquare  on  the  floor*, 
arched  at  the  top,  and  between  fix  and  feven  ftet  high 
in  the  higheib  pait.  There  is  to  each  cell  a  round 
hole  of  eight  inches  diameter,  through  which  the  pri- 
fener’s  daily  allowance  of  twelve  ounces  ot  bit2d  and  a 
pot  of  water  is  delivered.  There  is  a  fmall  iron  door 
to  the  cell.  The  furniture  <  f  the  cell  is  a  little  ilraw 
ar.d  a  fmall  tub  ;  nothing  elfif.  The  (haw  is  renewed 
and  the  tub  emptied  through  the  iron  door  cccalion* 
ally. 

“  The  diet  is  ingenioufiy  contrived  for  the  pe-nhira- 
tion  of  punifhment.  Animal  food,  or  11  cordial  nutri¬ 
tious  regimen,  in  iuch  a  fituation,  would  bring  on  dif- 
cafe,  and  defeat  the  end  of  this  Venetian  juttice.  Nei- 
ther  can  the  foul,  if  fo  inclined,  fteal  away,  wrapt  up  in 
flumbering  delulion,  or  fink  to  reft  ;  from  the  ad  mo** 
nition  of  her  fad  exiftenee,  by  the  gaoleTs  daily  re¬ 
turn. 

“  I  faw  one  man  who  had  been  in  a  cell  thiity 
years;  two  who  had  been  twelve  years;  and  feveral 
who  had  been  eight  and  nine  years  in  their  rcfpeCtive 
cells. 

“  By  my  taper’s  light  I  could  difeover  the  prifoners* 
horrid  countenances.  They  were  all  naked  The  man 
who  had  been  there  thirty- years,  in  face  and  body  was 
covered  with  long  hair.  He  had  loft  the  arrangement 
of  words  and  order  of  language.  When  I  fp(  ke  to 
him,  he  made  an  unintelligible  noi£e,  and  expreiltd  fear 
and  furprife  ;  and,  like  fome  wild  animals  in  dt farts, 
which  have  fuffered  by  tlvL  treachery  of  the  human 
racev  or  have  an  inflindive  abhorrence  of  ir,  he  would 
have  fled  like  lightning  from  me  it  he  could. 

“  One  whofe  faculties  were  not  fo  obliterated;  who 
ft  ill  recoiie&ed  the  difference  between  day  and  night ; 
whofe  eyes  and  ears,  though  long  clofed  with  a  lilent 
blank,  (till  languifhed  to  perform  their  natural  func¬ 
tions — implored,  in  the  mod  piercing  manner,  that  I. 
would  prevail  on  the  gaoler  to  murder  him,  or  to  give 
him  fome  inflrument  to  deftroy  himfelf.  I  told  him  I 
had  no  power  to  ferve  him  in  this  requeft.  He  then 
entreated  I  would  ufe  my  endeavours  with  the  inquifi- 
tors  to  get  him  hanged,  or  drowned  in  the  Canal’  Or- 
fano.  But  even  in  this  I  could  not  ferve  him  :  death 
was  a  favour  I  had  not  intereft  enough  to  procure  for 
him. 

«  This  kindnefs  of  death,  however,  was,  during  my 
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flay  In  Venice,  granted  to  one  mah,  who  had  been 
‘  from  the  cheerful  ways  of  man  cutoff’  thirteen  years. 

“  Before  he  left  his  dungeon  I  had  fome  converfa* 
tlon  with  him;  this  was  fix  days  previous  to  his  execu¬ 
tion.  His  tranfport  at  the  profpedt  of  death  was  fur- 
prifing.  He  longed  for  the  happy  moment.  No  faint 
ever  exhibited  more  fervour  in  anticipating  the  joys  of 
a  future  ft  ate,  than  this  man  did  at  the  thoughts  of  be¬ 
ing  releafed  from  life,  during  the  four  days  mockery  of 
his  trial. 

u  It  is  in  the  Canal’  Oifano  where  veflels  from  Tur¬ 
key  and  the  Levant  perform  quarantine.  This  place 
is  the  watery  grave  of  many  who  have  committed  poli¬ 
tical  or  perfonal  offences  againft  the  ftate  or  fenate, 
and  of  many  who  have  committed  no  offences  at  all. 
They  are  carried  out  of  the  city  in  the  middle  of  the 
night,  tied  up  in  a  fack  with  a  large  ftone  faftened  to 
it,  and  thrown  into  the  water.  Fifhermen  are  prohi¬ 
bited,  on  forfeiture  of  their  lives,  againft  fifhing  in  this 
diftrift.  The  pretence  is  the  plague.  This  is  the  fe- 
cret  hiftory  of  people  being  loft  in  Venice. 

u  The  government,  with  age,  grew  feeble;  was  afraid 
of  the  difeuffion  of  legal  procefs  and  of  public  execu* 
tions ;  and  navigated  this  rotten  Bucentaur  of  the  A- 
driatic  by  fpies,  prifons,  affaffination,  and  the  Canal’ 
Orfano.” 

This  is  indeed  a  frightful  narrative,  and,  we  doubt 
not,  true  as  well  as  frightful;  but  when,  from  the  ftate 
of  the  Venetian  prifons,  the  author  infinuates,  that 
Howard  was  not  a&uated  by  genuine  benevolence,  and 
infers,  or  wifhes  his  reader  to  infer,  that  the  propofal  of 
that  celebrated  philanthropift  for  fubftituting  folitary 
confinement,  in  many  cafes,  for  capital  punifhment, 
muft  have  refulted  from  his  not  taking  into  confidera- 
tion  the  mind  of  the  criminal — the  infinuation,  to  fay 
the  leaft  of  it,  is  ungenerous,-  and -the  conclufion  is  at 
war  with  the  premifes.  That  there  was  fomething  ro¬ 
mantic  and  fuperfluous  in  Howard’s  wanderings,  we 
readily  admit ;  but  it  feems  impofEble  to  doubt  of  the 
reality  of  his  benevolence  ;  and  though  the  horrid  pri- 
fon  of  Venice,  into  which,  as  the  Dodtor  affures  us, 
Mr  Howard  never  entered,  was  calculated  to  injure  the 
body  without  improving  the  mind  of  the  criminal,  it 
does  not  follow  but  that  folitary  confinement,  under 
fuch  regulations  as  at  Philadelphia,  is  the  bell  means 
that  have  yet  been  thought  of  for  obtaining  the  objedf 
neareft  Howard’s  heart,  the  reformation  of  the  morals 
of  the  criminal. 

PROCYON,  in  aftronomy,  a  fixed  ftar  of  the  fe- 
cond  magnitude,  in  Canis  Minor,  or  the  Little  Hog. 

PROSTHAPHERES1S,  in  aftronomy,  the  diffe¬ 
rence  between  the  true  and  mean  motion,  or  between 
the  true  and  mean  place,  of  a  planet,  or  between  the 
true  and  equated  anomaly  ;  called  alfb  equation  of  the 
or  hit ,  or  equation  of  the  centre ,  or  fimply  the  equation  ; 
and  it  is  equal  to  the  angle  formed  at  the  planet,  and 
•fubtended  by  the  eccentricity  of  its  orbit. 

PROTRACTING,  or  Protraction,  in  furvey- 
ing,  the  adl  of  plotting  or  laying  down  the  dimenfions 
taken  in  the  field,  by  means  of  a  protra&or,  &c.  Pro- 
Cradling  makes  one  part  of  furveying. 

lJROTRACTiNG-Pin>  a  fine  pointed  pin  or  needle,  fit¬ 
ted  into  a  handle,  ufed  to  prick  off  degrees  and  minutes 
from  the  limb  of  the  protradlor. 

PRUNING.  Under  this  title  (Eneych)  it  is  ob- 


ferved,  that  when  large  branches  of  trees  bearing  ftone-  Pru nfog, 
fruit  are  taken  off,  the  crees  are  fubjedl  to  gum  and  de-  Pul°- 
cay.  For  this  a  remedy  has  been  invented  by  "Thomas 
Skip  Dyot  Bucknall,  Efq;  of  Conduit- ft  reet,  which,  not- 
withftanding  many  obje&ions  made  to  it  at  firft,  expe¬ 
rience  has  proved  to  be  fuccefsful,  and  for  the  difeovery 
of  which  the  Society  for  the  Encouragement  of  Arts, 

&c.  voted  the  filver  medal  to  the  difeoverer.  It  is  as 
follows : 

Cut  every  branch  which  fhould  be  takeh  away  clofe 
to  the  place  of  its  feparation  from  the  trunk ;  fmooth 
it  well  with  a  knife;  and  then  with  a  painter’s  brufh 
fmear  the  wound  over  with  what  Mr  Bucknall  calls  me¬ 
dicated  tar.  This  medicated  tar  is  compofed  of  one 
quarter  of  an  ounce  of  corrofive  fublimate,  reduced  to 
fine  powder  by  beating  with  a  wooden  hammer,  and 
then  put  into  a  three-pint- earthen  pipkin,  with  about 
a  glafs  full  of  gin  or  other  fpirit,  ftirred  well  together, 
and  the  fublimate  thus  diffolved.  The  pipkin  is  then 
filled  by  degrees  with  vegetable  or  common  tar,  and 
conftantly  ftirred,  till  the  mixture  be  blended  together 
as  intimately  as  pofiible  ;  and  this  quantity  will  at  any 
time  be  fufficient  for  two  hundred  trees.  To  prevent 
danger,  let  the  corrofive  fublimate  be  mixed  with  the 
tar  as  quickly  as  pofiible  after  it  is  pnrehafed  ;  for,  be¬ 
ing  of  a  very  poifonous  nature  to  all  animals,  it  fhould 
not  be  fuffered  to  lie  about  a  houfe,  for  fear  of  mifehief 
to  fome  part  of  the  family. 

By  the  application  of  this  compofition,  Mr  Buck* 
n<dl  can,  withrjut  the  fmalleft  danger,  ufe  the  pruning 
hook  on  all  kinds  of  trees  much  more  freely  than  we 
have  recommended  its  ufe  in  the  article  referred  to.  “  I 
give  no  attention  (fays  he)  to  fruir-branches,  and  wood- 
branches  ;  but  beg,  once  for  all,  that  no  branch  fhall 
ever  be  fhortened,  unlcfs  for  the  figure  of  the  tree,  and 
then  conftantly  taken  off  clofe  to  the  feparation,  by 
which  means  the  wound  foon  heals.  The  more  the 
range  of  the  branches  fhoots  circularly,  a  little  inclining 
upwards,  the  more  equally  will  the  fap  be  diftributed, 
and  the  better  will  the  tree  bear  ;  for,  from  that  cir- 
cumftance,  the  fap  is  more  evenly  impelled  to  every 
part.  Do  not  let  the  ranges  of  branches  be  too  near 
each  other  ;  for  remember  all  the  fruit  and  the  leaves 
fhould  have  their  full  lhare  of  the  fun  ;  and  where  it 
fuits  let  the  middle  of  the  tree  be  free  from  wood,  f® 
that  no  branch  fhall  ever  crofs  another,  but  all  the  ex- 
treme  ends  point  outwards.” 

PULO,  the  name  of  feveral  iflands  of  Afia,  in  the 
Indian  Ocean  ;  the  piincipal  of  which  alone,  according 
to  Dr  Brooke  s,  is  inhabited.  This  is  the  ifland 

PuLO-Cotulorc,  which,  being  vifited  by  Lord  Ma¬ 
cartney  as  he  failed  to  China,  is  thus  deferibed  by  Sir 
George  Staunton.  “  It  has  the  advantage  of  convenient 
anchoring  places >in  either  moufoon.  The  fquadron  ac¬ 
cordingly  Itopped  on  the  17th  of  May,  in  a  fpacious 
bay  on  the  eaftern  fide  of  the  ifland  ;  and  came  to  an¬ 
chor  at  the  entrance  of  its  fouthern  extremity,  as  the 
water  (hoaled  there  to  five  fathoms  and  a  half,  occa- 
fioned  by  a  bank  which  llretches  acrofs  two.  thirds  of 
the  entrance.  It  was  found  afterwards,  that  beyond 
the  bank  there  is  a  fafe  pafiage  to  the  inner  part  of  the 
bay,  the  north  of  which  is  ihehered  by  a  fmall  ifland 
lying  to  the  eallward.  The  whole  bf  the  bay  is  form¬ 
ed  by  four  fmall  iflands,  which  approach  fo  nearly  to 
each  other,  as  to  appear,  from  feveral  points,  to  join. 
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They  all  feem  to  be  the  rude  fragments  of  primitive 
mountains,  feparated  from  the  great  continent  in  the 
lapfe  of  time.  The  principal  ifland  is  eleven  or  twelve 
miles  in  length,  and  about  three  in  breadth.  It  is  in 
the  form  of  a  crefcent,  and  confifts  of  a  ridge  of  peak¬ 
ed  hills.  Its  latitude,  as  calculated  from  a  meridional 
obfervation,  is  Sc  40'  north  from  the  equator  ;  and  its 
longitude,  according  to  a  good  chronometer,  is  105°  55' 
eafl  from  Greenwich. 

“  The  Englifh  had  a  fettlement  on  Condore  until  the 
beginning  of  the  prefent  century,  when  fome  Malay  fol- 
diers  in  their  pay,  in  refentment  for  fome  unjuftifiable 
treatment,  murdered  their  fnperiors,  with  the  exception 
of  a  very  few  who  efcaped  off  the  ifland,  where  no  Eu¬ 
ropeans  have  fince  refided.  At  the  bottom  of  the  bay 
was  a  village  fituated  clofe  to  a  fine  fandy  beach,  with 
a  long  range  of  cocoa-nut  trees  before  it,  and  it  was 
defended  from  the  north- eafl  fea  by  a  Teef  of  coral 
rocks,  within  which  was  good  anchorage  for  fmall  vef- 
fels,  and  an  eafy  landing  for  boats.  A  party  went  on 
fhore  from  Lord  Macartney’s  fquadron,  with  the  pre¬ 
caution,  however,  of  being  armed,  as  large  canoes  were 
efpied  within  the  reef,  which  might  have  been  Malay 
pirates.  Seveial  of  the  inhabitants  came  to  the  beach, 
and  with  the  appearance  of  much  urbanity  of  manners 
welcomed  them  on  fhore,  and  conduced  them  to  the 
houfe  of  their  chief.  It  was  a  neat  bamboo  cabin,  lar¬ 
ger  than  the  reft.  The  floor  was  elevated  a  few  feet 
above  the  ground,  and  ftrewtd  with  mats,  on  which 
were  affembled  as  many  men  as  the  place  could  hold. 
It  was  apparently  on  the  occafion  of  fome  feftival,  or 
pleafurable  meeting.  There  was  in  one  of  the  apart¬ 
ments  an  altar  decorated  with  images,  and  the  parti¬ 
tions  hung  with  figures  of  monftrous  deities  ;  but  the 
countenances  and  deportment  of  the  people  conveyed 
no  idea  of  religious  awe,  and  no  peifon  was  feen  in  the 
pofture  of  prayer  or  adoration.  A  few  fpeais  flood 
again  ft  the  wall  with  their  points  downwards,  together 
with  fome  matchlocks  and  a  fvvivel  gun.  The  drefs  of 
thofe  people  was  compofed  chiefly  of  blue  cotton  worn 
loofely  about  them  ;  and  their  flat  faces  and  little  eyes 
denoted  a  Chinefe  origin  or  relation.  Several  long 
flips  of  paper,  hanging  from  the  ceiling,  were  covered 
with  columns  of  Chinefe  writing.  One  of  the  mifiio- 
naries,  who  was  of  the  party,  could  not,  however,  in 
any  degree,  underftand  their  convention  ;  but  when 
the  words  were  written,  they  inftantly  became  intelli¬ 
gible  to  him.  Though  their  colloquial  language  was  al¬ 
together  diffeient  from  what  is  fpoken  in  China,  yet  the 
chara£lers  were  all  Chinefe  ;  and  the  fad:  was  clearly 
-ascertained  on  this  occafion,  that  thofe  chara&ers  have 
an  equal  advantage  with  Arabic  numbers,  of  which  the 
figures  convey  the  fame  meaning  w'herever  known  ; 
whereas  the  letters  of  other  languages  denote  not  things, 
but  elementary  founds,  which  combined  vaiioufly  toge¬ 
ther,  form  words,  or  more  complicated  founds,  convey¬ 
ing  different  ideas  in  different  languages,  though  the 
form  of  their  alphabet  be  the  fame- 

“  The  inhabitants  of  Pulo  Condore  were,  it  feems, 
Cochin-Chintfe,  with  their  defendants,  who  fled  from 
their  own  country,  in  confcquence  of  their  attachment 
to  one  of  its  fovereigns,  dethroned  by  feveral  of  his 
own  fubje&s.  It  was  propofed  to  purchafe  provifions 
here  ;  and  the  people  promifed  to  have  the  fpecifed 
quantity  ready,  if  pofiible,  the  next  day,  when  it  was 


intended,  if  the  weather  fhould  be  favourable,  to  land  Pu?oi 
the  invalids.  The  next  morning  was  fair  in  the  begin-  Pundiua* 
ning  ;  and  a  party  of  pleafurc  was  made  from  the  Hin-  .  tlon' 
do  Ran  to  a  fmall  ifland  clofe  to  Pulo  Condore.  They 
were  fcarcely  anived  upon  it  when  the  weather  began 
to  lower  ;  and  the  boat  fet  off  on  its  return,  in  order  to 
reach  the  (hip  before  the  impending  ftorm  fhould  be- 
gin. 

“  With  difficulty  it  reached  the  fhip ;  and  as  foon  as 
the  weather  became  fair,  meffengers  were  difpatched  on 
fhore  to  receive  and  pay  for  the  provifions  promifed. 

When  they  anived  at  the  village,  they  were  aftonifhed  ■< 
to  find  it  abandoned.  The  houfes  were  left  open,  and 
none  of  the  effedis,  except  fome  arms,  that  had  on  the 
fiift  vifit  been  perceived  within  them,  or  even  of  the 
poultry  feeding  about  the  doors,  were  taken  away.  In 
the  principal  cabin  a  paper  was  found,  in  the  Chinefe 
language,  of  which  the  literal  tranflation  purported,  as 
nearly  at'  it  could  be  made,  that  4  the  people  of  the 
ifland  were  few  in  number,  and  very  poor,  yet  honeft, 
and  incapable  of  doing  mifehief ;  but  felt  much  terror 
at  the  arrival  of  fucli  great  fhips  and  poweiful  perfens, 
efpecially  as  not  being  able  to  fatisfy  their  wants  in  re¬ 
gard  to  the  quantity  of  cattle  and  other  provifions,  of 
which  the  poor  inhabitants  of  Pulo  Condore  had  fcarce* 
ly  any  to  fupply,  and  confequently  could  not  give  the 
expected  fatisfadtion.  They  therefoie,  through  dread 
and  apprehenfion,  refolved  to  fly  to  preferve  their  lives. 

That  they  fupplicate  the  great  people  to  have  pity  on 
them;  that  they  left  all  they  had  behind  them,  and  on¬ 
ly  requeftpd  that  their  cabins  might  not  be  burnt ;  and 
conclude  by  proftiating  themfelves  to  the  great  people 
a  hundred  times/ 

“  The  writers  of  this  letter  had  probably  received  ill 
treatment  from  other  ftrangers.  It  was  determined  that 
they  fhould  not  continue  to  think  ill  of  all  who  came  to 
vifit'  them.  On  their  return  they  were  perhaps  as  much 
furprifed  to  find  their  houfes  Hill  entire,  as  their  vifitore 
had  been  who  found  they  were  deferted.  Nothing  was 
diftuibed  •  and  a  fmall  prefent,  likely  to  be  acceptable 
to  the  chief,  was  left  for  him  in  the  principal  dwelling, 
with  a  Chinefe  letter,  iignifying  that  4  the  fhips  and 
people  were  Englifh,  who  called  merely  for  refreih- 
ment,  and  on  fair  terms  of  purchafe,  without  any  ill  in¬ 
tention  ;  being  a  civilized  nation,  endowed  with  prin¬ 
ciples  of  humanity,  which  did  not  allow  them  to  plun¬ 
der  or  injure  others  who  happened  to  be  weaker  or 
fewer  than  themfelves.,, 

Pulo  Idngen ,  another  of  this  chiller,  is  likewife  a  con- 
fiderable  ifland,  remarkable  fora  mountain  in  its  centre, 
terminating  in  a  fork  like  Parnaffus ;  but  10  which  the 
unpoetical  feamen  beftow  the  name  of  ajfes  ears .  Every 
day  piefented  new  iflands  to  the  view,  difplaying  a  vail 
variety  in  form,  fize,  and  colour.  Some  ifolated,  and 
fome  colle&ed  in  clufters.  Many  were  clothed  with 
verdure  ;  fome  had  tali  trees  growing  on  them  ;  others 
were  mere  rocks,  the  refort  of  innumerable  birds,  and 
whitened  with  their  dung. 

PUNCTUATION,  in  grammar,  is  an  art  with 
which  we  have  faid,  in  the  Encyclopedia^  that  the  an¬ 
cients  were  entirely  unacquainted.  Candour  obliges  113 
to  confefs  that  this  was  faid  rafhly.  A  learned  writer, 
in  the  Monthly  Magazine  for  September  1798,  who- 
fubferibes  J.  War  burton,  has  proved,  we  think  com¬ 
pletely,  that  the  art  is  not  wholly  modern)  and  we 
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{hall  lay  his  proofs,  In  his  own  words,  before  our  read-  Oratory,  about  the  year  88,  fpeaks  of  commas,  colons,  Ponfl^ 
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v  4<  Some  fpecies  of  pa ufe s  and  divifions  of  fenteuces 

in  fpeaking  and  writing  mu  ft  have  been  coeval  with  the 
*  Oil'  P;*’  knowledge  of  communicating  ideas  by  found  or  by  fym- 
dumeuo".  bols.  buidas*  fays,  that  the  period  and  the  colon  were 
Ion  mon-  difcovered  and  explained  by  Thrafymacus,  about  3  Bo 
ftravit.  Sui-  years  before  the  Chiiftian  xra.  Cicero  f  fays,  that 
Jjs  deTh ■  rp h r a fy yrj a c u s  was  the  firft  who  fludied  oratorical  num* 
\  Cicero  ^€rs»  which  entirely  confifted  in  the  artificial  llnifture 
Qrat  \  33.  of  periods  and  colons.  It  appears  from  a  pafTage  in 
t  Met  Idb.  Ariftotle  J,  that  pun&uation  was  known  in  his  time, 
iii.  c  5.  The  learned  I)r  Edward  Bernard  $  refers  the  know- 
§  Bern.  Or-.  Jedge  0f  pointing  to  the  time  of  that  philofopher,  and 
f/ratU?sLb'l‘  ^7**  ^at  lt  collf1^e(^  m  the  different  pofitions  of  one 
fingk?  point.  At  the  bottom  of  a  letter,  thus,  (A.) 
it  was  equivalent  to  a  comma;  in  the  middle  (A*)  it 
was  equal  to  a  colon  ;  at  the  top  (A*)  it  denoted  a 
period,  or  the  conclufion  of  a  fentence. 

“  This  mode  was  eafily  pradtifed  in  Greek  manu¬ 
scripts,  while  they  were  written  in  capitals.  But  when 
the  imall  letters  were  adopted,  that  is,  about  the  9th 
century,  this  diftin&ton  could  not  be  obierved  ;  a 
change  was  therefore  made  in  the  fcheme  of  punctua¬ 
tion.  Unci  ales  litcras  hodierno  ufu  dicimus  eas  in  vetuflis 
codicibus ,  qua  prif cam  fortnam  fervavt,  ac  faint  a  font  l  nec 
tnutuo  colligantur.  Hujus  modi  liter  ce  unciales  obfervan  ■ 
tur  in  libris  omnibus  ad  nonnm  ufjue  foculum — Monti. 
Pakeog.  Recens.  p.  xii. 

“  According  to  Cicero,  the  ancient  Romans,  as  well 
as  the  Greeks,  made  ufe  of  points.  He  mentions  them 
under  the  appellation  of  librariorum  not  a  ;  and  in  feve- 
ral  parts  of  his  works  lie  fpeaks  of  ‘  interpunH <e  clau- 
folce  in  orationibxsp  of  ‘  claufola  atque  interpunfta  ver- 
borum?  of  ‘  interpunSiioncs  'verborumP  8cc  *. 

“  Seneca,  who  died  A.  D.  6<;»  exprefsly  fays,  that 
Latin  writers,  in  his  time,  had  been  lifed  to  punCtua- 
Murana  *tion.  *  TVoj'f-,  cum  fortbimus  i nterp u ngere  confocvimusP 
§  25.  Muretus  and  Lipfius  imagined  that  thefe  words  alluded 
i  Sen.  Epif.  to  the  infertion  of  a  point  after  each  word  :  but  they 
certainly  were  miflaken  ;  for  they  muff  neceffarily  refer 
to  marks  of  pundtuation  in  the  divifion  of  fentences, 
becaufe  in  the  pafTage  in  which  thefe  words  occur,  Se¬ 
neca  is  fpeaking  of  one  CV_  Haterius,  who  made  no 
panfes  in  his  orations. 

il  According  to  Suetonius,  in  his  IHuJl,  Gram .  Vale¬ 
rius  Probus  procured  copies  of  many  old  books,  and 
employed  himfelf  in  correcting,  pointing,  and  illuitra- 
ting  them  ;  devoting  his  time  to  this  and  110  other  part 
of  grammar.  Malta  exemplaria  c  on  t  rati  a  emendarc ,  ac  di- 
Jlinguere  ct  adnotare  curavit  ;  foil  huic ,  nec  ulli  prjtlercay 
grammatices  parti  deditus. 

<c  It  appears  from  hence,  that  in  the  time  of  Probus, 
or  about  the  year  68,  Latin  manuferipts  had  not  been 
"ufually  pointed,  and  that  grammarians  made  it  their  bu- 
finefs  to  fupply  this  deficiency* 

u  Quintilian,  who  wrote  his  celebrated  treatife  on 


&  Cic.  de 
Orat.  1  iii. 
$20  ihid, 
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pyrites. 


and  periods ;  but  it  muft  be  obierved,  that  by  thefe 
terms  he  means  claufes,  members,  and  complete  fenten¬ 
ces,  and  not  the  marks  of  punctuation  %.  (  - 

“  TElius  Donatus  $  publifhed  a  treatife  on  Grammar  t  Quint. 
in  the  4th  century,  in  which  he  explains  the  di/Unfito,  J*  Ix*c.  4* 
the  media  diflinBio ,  and  the  fobdi/linflio  ;  that  is,  the  ufe  *  A,D,34 
of  a  Engle  point  in  the  various  pofitions  already  men¬ 
tioned.  .  ,  # 

“  Jerom  *,  who  had  been  the  pupil  of  Donatus,  in  p  fenn\ 
his  Latin  Verfion  of  the  Scriptures,  made  ufe  of  ceryJJ' 
t3in  diftindtiens  or  divifions,  which  he  calls  cola  and efiam.  Pn 
commata.  It  has,  however,  been  thought  probable,  ™  Jofuam, 
that  thefe  divifions  were  not  made  by  the  addition  of  &^om^ 
any  points  or  Hops  ;  but  were  formed  by  writing,  in 2  ‘ 
one  line,  as  many  words  as  conllituted  a  claufe,  equi¬ 
valent  to  what  we  diftinguilh  by  a  comma  or  a  colon. 

Thefe  divifions  were  called  -snyot  or  and  had 

the  appearance  of  fhort  irregular  verfes  in  poetry. 

There  are  fome  Greek  manuferipts  ftill  extant,  which 
are  written  in  this  manner  f.”  f  Fids 

Mr  Warbur'ton  fays,  that  the  bed  treatife  upon  punc- 
tnation  that  he  has  feen,  was  publifhed  fome  years  fince 
by  an  anonymous  author,  and  dedicated  to  Sir  Clifton  ^  c 
IVintringham,  Bart.  With  that  treatife  we  are  not 
acquainted  ;  but  we  do  not  think  that  the  art  of  punc¬ 
tuation  can  be  taught  by  rules.  The  only  way  to  ac¬ 
quire  it  is  to  obferve  attentively  how  the  molt  perfpi- 
cuou3  writers  difpofe  of  their  periods,  colons,  femi- 
colons,  and  commas.  This  will  make  us  acquainted 
with  the  importance  of  each  ;  and  then  every  writer, 
who  knows  his  own  meaning,  mill!  be  capable  of  point¬ 
ing  his  own  pages  more  corredtly  than  any  other  man. 

PYRAMIDOID,  is  fometimes  ufed  for  the  para¬ 
bolic  fpindle,  or  the  folid  formed  by  the  rotation  of  a 
femiparabola  about  its  bafe  or  greateft  ordinate.  See 
Parabolic  Spindle . 

PYRITES.  See  Mineralogy  in  this  Suppl. — 

In  the  third  volume  of  Mr  Nicholfon’s  Philofophical 
Journal,  we  have  a  method  of  making  artificial  pyrites, 
which  we  fhall  give  in  the  words  of  the  author. 

“  t  impregnated  water  (lays  he)  very  ftrongly  with 
carbonic  acid,  and  introducing  fome  iron  filings,  I  con¬ 
tinued  the  impregnation  for  a  day  or  two,  and  after¬ 
wards  allowed  the  water  to  (land  in  a  well  corked  bottle 
for  fome  days,  till  the  acid  had  taken  up  as  much  iron 
as  pofiible.  I  then  poured  it  into  an  aerating  appara¬ 
tus  ;  threw  up  the  hepatic  gas  from  fulphuret  of  potalh 
and  fulphuric  acid;  and  after  having  agitated  the  water T 
till  it  had  got  a  good  dofe  of  the  gas,  I  poured  the 
water  into  a  large  bafon  :  this  was  in  the  evening,  and 
next  morning  when  1  looked  at  it  I  found  it  covered 
with  a  pretty  thick  film  of  a  molt  beautiful  variegated 
pyrites.  I  had  fo  little  of  it,  that  the  only  proof  I  had 
of  its  being  this  fubftance  was,  that  it  was^  ignited  on 
its  being  placed  on  a  hot  poker.” 


quadrature, 


Q^U  A 


t  3  85  ] 
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5|iadra-  UADRATURE,  in  geometry  (fee  that  article, 

tur^  and  likevvife  Fluxions,  Encycl. ),  has  employed 

'  the  time  and  ingenuity  of  fome  of  the  mod  eminent 
mathematicians  both  of  ancient  and  of  modern  times. 
Dr  Halley’s  method  of  computing  the  ratio  of  the  dia¬ 
meter  of  the  circle  to  its  circumference,  was  confidered 
by  himfelf,  and  other  learned  mathematicians,  as  the 
ea.iefl  the  pioblem  admits  of.  And  although,  in  the 
courfe  of  a  century,  much  eafier  methods  have  been 
difeovered,  dill  a  celebrated  mathematician  of  our  own 
times  has  exprefled  an  opinion,  that  no  other  aliquot 
part  of  the  circumference  of  a  circle  can  be  fo  ealily 
computed  by  means  of  its  tangent  as  that  which  was 
cliofen  by  Dr  Halley,  viz.  the  arch  of  30  degrees. 
Without  taking  upon  him  to  determine  whether  this 
opinion  be  jud  or  not,  the  Rev.  John  Hellins  has  ihewn 
how  the  feries  by  which  Dr  Halley  computed  the  ra¬ 
tio  of  the  diameter  to  the  circumference  of  the  circle 
may  be  transformed  into  others  of  fvvifter  convergency, 
and  which,  on  account  of  the  fucceflive  powers  of  ^ 
which  occur  in  them,  admit  of  an  eafy  fummation. 
We  fhall  give  the  memoir  in  the  author’s  own  words. 

“  1 .  The  propofed  transformation  is  obtained  by  means 
of  different  forms  in  which  the  fluents  of  fome  fluxions 
may  be  exprefled  ;  and  to  proceed  with  greater  clcar- 
nefs,  <c  I  will  here  (fays  Mr  Hellins)  fet  down  the 
Jluxion  in  a  general  form,  and  its  fluent,  in  the  two  fe¬ 
ries  which  are  ufed  in  the  following  particular  in  dance, 
and  may  be  applied  with  advantage  in  fimilar  cafes. 


(i  2.  The  fluent  of  - 


I  —  xn 


+ 


xm  +  2n 


+ 


W.I — xn 


n»  2  n.  x™ *4* 2 


m.  rn  4-  n. 
n.  2 n.  3  n.  x} 


l  — xn 


I  — .v”|3  m.  I  — 

4-  Sec.  which,  to  fay  Fothing  of  other  methods,  may 
eafily  be  invedigated  by  the  rule  given  in  p.  64.  of  the 
third  edition  of  Emcrfon’s  Fluxions  ;  or  its  equality  with 
the  former  feries  may  be  proved  by  algebra. 

“  3.  On  account  of  the  fign  —  before  xn ,  in  the  lad 
feries,  it  may  be  proper  to  remark,  that  its  convergency, 

x  n 

by  a  geometrical  progreflion,  will  not  ceafe  till  ^  ^ 

becomes  =r  1,  or  k  becomes  =  \/i  ;  and  that  when  x 
is  a  fmall  quantity,  and  n  a  large  number,  this  feries 
will  converge  almoft  as  fwiftly  as  the  former.  For  in- 
dafice,  if  x  be  =z  \Af,  and  n  z=  8,  which  are  the  values 
in  the  following  cafe,  the  former  feries  will  converge  by 
the  quantity  xn  =3  V and  this  feries  by  the 
Suppl.  Vol.  II.  Part  I. 


quantity-  ~  —  where  the  difference  Quadra- 

1  ~  x  1  —  TT  ture. 

in  convergency  will  be  but  little,  and  the  dividons  by  — -v— J 

80  cafier  than  thofe  by  8  1. 

44  4-  With  refpedl  to  the  indices  rn  and  n,  as  they  are 
here  fuppofed  to  be  affirmative  whole  numbers,  and  will 
be  fo  in  the  ufe  I  am  about  to  make  of  them,  the  read- 
er  need  not  be  detained  with  any  obfervations  on  the 
cafes  in  which  thefe  fluents  will  fail,  when  the  indices 
have  contrary  figns. 

“  J.  It  may  be  proper  further  to  remark,  that  by 
x* 

— — —  —  and  calling  the  firft,  fecond,  third, 


&c.  terms  of  the  feries  * 


n .  2  n  xrn\'in 


m+n  rn 2  n 

,  Se c.  which  feries,  being  of  the  limpled  form 

which  the  fluent  feems  to  admit,  was  find  difeovered, 
and  probably  is  the  mod  generally  ufeful.  But  it  has 
alfo  been  found,  that  the  fluent  of  the  fame  fluxion  may 
be  exprefled  in  feries  of  other  forms,  which,  though 
lefs  Ample  than  that  above  written,  yet  have  their 
particular  advantages.  AmongA  thofe  other  forms  of 
ferie3  which  the  fluent  admits  of,  that  which  fuits 

.  .  .  nxm+n 

my  prefent  purpofe  is  — ==-  —  — = - r — ——  4. 


\n  rn.  rn  -f.  n.  1  — 

“k  ~T  ^  ~  7  ,.ii  ^  &c-  ^ r  C,  Sec . 

refpedtively,  the  feries  will  be  exprefled  in  the  con- 
ciie  and  elegant  notation  of  Sir  Ifaac  Newton,  viz. 

n  A  .  2  «  z  B  2  n  %  C  ,  „  t , 

- - -  —  — ; —  ~b  — - - — — - - b  See.  which 

m .  I  — —  xn  m^n  rn  4-  211  m  -J-  3  n 

is  well  adapted  to  arithmetical  calculation. 

“  6.  I  come  now  to  the  transformation  propofed* 
which  will  appear  very  eafy,  as  foon  as  the  common  fe¬ 
ries,  exprefiing  the  length  of  an  arch  in  terms  of  its  tan¬ 
gent,  is  properly  ananged. 

“  If  the  radius  of  a  circle  be  r,  and  the  tangent  of 
an  arch  of  it  be  called  /,  it  i3  well  known  that  the  length 

/S  fl  f*  ^  i  i 

of  that  arch  will  be  —  /  —  —  4-  — —  -4 — _ l.  <^r 

3  5  7  9 

Now,  if  the  affirmative  terms  of  this  feries  be  written  in 
one  line,  and  the  negative  ones  in  another,  the  arch 
will  be  . 

ts  .  t9  ,  z1 5  /*7 

t  -}-  -  +—  + —  -f - p  See. 

5  9  *3  J7 


L 


'J— „  see 
3  7  n  15  19  C‘ 

And  if,  again,  the  fird,  third,  fifth,  Sec .  term  of  each 
of  thefe  feries  be  written  in  one  line,  and  the  fe¬ 
cond,  fourth,  fixtli,  Sec.  in  another,  the  fame  arch  will 
be  exprefled  thus: 

9  !7  25  33 


,  4-  — +- 

c  5  1 3  21 


—  + —  +  Sec. 
■9_ 37. 


tx 


t35 


+  —  + - b  —  4“—  +  Sec. 

3  11  19  27  35 

-+ — +— +  —  + - b  Sec. 

15  2  3  31  39 

All  which  feries  are  evidently  of  the  fird  form  in  ar¬ 
ticle  2.  and  therefore  their  values  may  be  exprefled  in 
the  fecond  form  there  given,  or  more  neatly  the  New¬ 
tonian  notation  mentioned  in  art.  5.  In  each  of  thefe 
feries  the  value  of  n  is  8  : 

3c 


And 


Q_U  A 


[ 


Quadra 

ture. 


And  the  value  of  m ,  ■ 


“  If  now  we  take  t 


in  the  firft  feries,  is  r  ; 
in  the  fecond  feries,  is  5  ; 
in  the  third  feries,  is  3  ; 
in  the  fourth  feries,  is  7. 

the  tangent  of  30” 


386  ]  CL  U  A 

Quadrature  Lines ,  or  Lines  of  Quadrature ,  are  two  Qualm, 
lines  often  placed  on  Gunter’s  fe&or.  They  are  mark-  l“re 
ed  with  the  letter  Q_,  and  the  figures  5,  6,  7,  8,  9, 
of  which  Q_denotes  the  fide  of  a  fquare,  and  the 


10  : 


Queue. 


■{ 


which  was  chofen  by  Dr  Halley,  we  (hall  have  the  arch 
of  30° 


1  V  .  I  4.  1 

+  1  + 

1  4- 

I 

&C. 

V3  ’  +  9-Sl 

17.811 

00 

33-8i4’ 

1  \y  .  1  _1_  1 

+  1  + 

1  + 

I 

&c. 

•9^3  'T  i3-gl 

2I.8l2+ 

29.8 13  1 

37.814’ 

1  y  •  4-4-— i— 

4-  1  + 

■  1  4 

I 

Sec. 

3V3  1181 

'  1 9.81^ 

27.81^ 

04 

O-i 

OO 

1  y  •  1  1  1 

1  1  1 

•  1  4 

I 

Sec. 

27/3 

L3.8i2+ 

39.814’ 

Six  timees  this  quantity  will  be  =  the  femicircumfe- 
rence  when  radius  is  1,  and  =  the  whole  circumference 
when  the  diameter  is  I.  If  therefore  we  multiply  the 

laft  feries  by  6,  and  write  */\2  for  and  exprefs 

their  value  in  the  form  given  in  art.  5.  we  fhall  have 
the  circumference  of  a  circle  whofe  diameter  is  1 , 


8 1  */ 1 2 

8  A 

16B 

24C  , 

32D 

See. 
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Sec. 
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2  1.80 
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8  A 
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24C 
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See. 
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35.80 
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8A 

16B 

24  C 
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Sec. 

.7.27.80 

I5.8O 

23.80 
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«  7.  All  thefe  new 


..  y#  _  feries,  it  is  evident,  converge 

fomewhat  fwifter  than  by  the  powers  of  80.  lor  in  the 
firft  feries,  which  has  the  flowed  convergency,  the  co- 

efficients  »,  4r.  4f>  &c;  are  each  ofAem  'f8  tl}*n  l.5 
fo  that  its  convergency  is  fomewhat  1  witter  than  by  the 

powers  of  80.  . 

«  8,  £ut  another  advantage  of  thefe  new  feries  is, 


figures  denote  the  fides  of  polygons  of  5,  6,  7,  &c. 
fides.  Alfo  S  denotes  the  femidiameter  of  a  circle, 
and  90  a  line  equal  to  the  quadrant  or  90°  in  circum¬ 
ference. 

QUADRTPARTITION,  is  the  dividing  by  4,  or 
into  four  equal  parts.  Hence  quadripartite ,  &c.  the 
4th  part,  or  fomething  parted  into  four. 

QUADRUPLE,  is  four- fold,  or  fomething  taken 
four  times,  or  multiplied  by  4;  and  fo  is  the  converfe 
of  qnadripartition. 

QUART,  a  meafure  of  capacity,  being  the  quarter 
or  4th  part  of  fome  other  meafure.  The  Englifh  quart 
is  the  4th  part  of  the  gallon,  and  contains  two  pints. 
The  Roman  quart,  or  quartarius,  was  the  4th  part  erf 
their  corgi us.  The  French,  befides  their  quart  or  pot 
of  two  pints,  have  various  other  quarts,  diftingnifhed 
by  the  whole  of  which  they  are  quarters  \  as  quart  de 
muid ,  and  quart  de  boijfeau. 

QUART1LE,  an  afpe&  of  the  planets  when  they 
are  at  the  diftance  of  three  fignsor  90°  from  each  others 
and  is  denoted  by  the  charader  □. 

QUELPAERT,  an  ifland  lying  in  the  mouth  of 
the  channel  of  Japan,  and  fnbjeft  to  the  king  of  Corea 
(See  that  article  Encycl. )  Till  the  laft  voyage  of  La  Pe- 
loufe,  this  ifland  v/as  known  to  Europeans  only  by  tire 
wreck  of  the  Dutch  fliip  Sparrow-hawk  in  1635.  On 
the  21  ft  of  May  1787,  the  French  Commodore  made 
this  ifland,  and  determined  the  fouth  point  of  it  to  be 
in  Lat.  330  14'  north,  and  in  Lon.  1240  15'  eaft  from 
Paris.  He  ran  along  the  whole  fouth  eaft  fide,  at  fix 
leagues  diftance,  and  fays  that  it  is  fear  cel  y  pofiible  to 
find  an  ifland  which  affords  a  finer  afpe&  ;  a  peak  of 
about  a  thonfand  toifes,  which  is  vifible  at  the  diftance 
of  eighteen  or  twenty  leagues,  occupies  the  middle  of  the 
ifland,  of  which  it  is  donbtlefs  the  refervoir ;  the  land 
graduallv  Hopes  towards  the  fea,  whence  the  habitations 
appear  as  an  amphitheatre.  The  foil  feemed  to  be  cul¬ 
tivated  to  a  very  great  height. 


-  b. _ By  the  affiftance  of 

that  the  numerator  and  denominator  of  every  term  ex-  ]a0*C8  was  perceived  the  divifion  of  fields ;  they  were 
cept  the  firft,  in  each  of  them,  is  divinble  by  h;^in  ^on“  vcry  mucfi  parcelled  out,  which  is  the  ftrongeft  proof 


fequence  of  which,  the  arithmetical  operation  by  them 
is  much  facilitated,  the  divifion  by  80  being  exchanged 
for  a  divifion  by  10,  which  is  no  more  than  removing 
the  decimal  point.  Thefe  feries,  then,  when  the  fac¬ 
tors  which  are  common  to  both  numerators  and  denomi¬ 
nators  are  expunged,  will  ftand  as  below  (each  of  which 
ft  ill  converging  fomewhat  quicker  than  by  the  powers 
of  8c),  and  we  fhall  have  the  circumference  of  a  circle 
whofe  diameter  is  1, 
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«  By  which  feries  the  arithmetical  computation  will 
fee  much  more  eafy  than  by  the  original  feries.’^ 


of  a  great  population.  The  very  varied  gradation  of 
colours,  from  the  different  ftates  of  cultivation,  render¬ 
ed  the  view  of  this  ifland  ftill  more  agreeable.  Unfor¬ 
tunately,  it  belongs  to  a  people  who  are  prohibited 
from  all  communication  with  (Dangers,  and  who  detain 
in  fiavery  thofe  who  have  the  misfortune  to  be  fhipr 
wrecked  on  thefe  coafls.  Soane  of  the  Dutchmen  of 
fclie  fhip  Sparrow-hawk,  after  a  captivity  of  eighteen 
years  there,  during  which  they  received  many  baftina* 
does,  found  means  to  take  away  a  bark,  and  to  crofs 
to  Japan,  from  which  they  arrived  at  Batavia,  and  af¬ 
terwards  at  Amfterdam. 

QUEUE  d’aronde,  or  Swallow's  Ta'tU  in  fortifi¬ 
cation,  is  a  detached  or  outwork,  whofe  fides  fpread 
or  open  towards  the  campaign,  or  draw  narrower  and 
clofer  towards  the  gorge.  Of  this  kind  are  either  iingle 
or  double  tenailles,  and  fome  horn-works,  whofe  fides 
are  not  parallel,  but  are  narrow  at  the  gorge,  and  open 
at  the  head,  like  the  figure  of  a  fwallow’s  tail.  On  the 
contrary,  when  the  fides  are  lefs  than  the  gorge,  the 
work  is  called  contre  queue  ddaronde 

Queue 


Queue. 

Quintal 
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Queue  J’arotide ,  in  carpentry,  a  method  of  jointing, 
called  alfo  dove  tailing. 

QUINTAL,  the  weight  of  a  hundred  pounds,  in 
moil  countries:  bat  in  England  it  is  the  hundred 
weight,  or  1 12  pounds.  Quintal  was  alfo  formerly 
ufed  for  a  weight  of  lead,  iron,  or  other  common  metal. 


CL  u  1 


ufually  equal  to  a  hundred  pounds,  at  6  fcore  to  the  Inin-  Quintile 
dred.  “~v-'  "■ 

QUINTILE,  in  aftronomy,  an  afpc&of  the  planets 
when  they  are  diftant  the  5th  part  of  the  zodiac,  or  72 
degrees ;  and  is  marked  thus,  C,  or  O. 


R. 


Rachitis.  TJ  ACHITI3,  Rickets  (See  Medicine -Index>  En- 
cycl. ) ,  is  a  difeafe  fo  formidable  to  children,  that 
we  believe  no  parent  will  think  the  following  abftra& 
of  Bonhomme' s  memoir  on  the  nature  and  treatment  of 
it  too  long  even  for  this  Supplement. 

The  change  which  the  bones  undergo  in  this  dif- 
order,  has  long  been  attributed  to  the  action  of  ari  acid 
on  their  fubftance  ;  but  this  fuppofition  was  grounded 
on  mere  conjefture  and  remote  analogy.  Bonhomme 
holds  the  fame  opinion  on  better  grounds  ;  and  the 
principal  notions  which  conftitute  the  bafis  of  his  me¬ 
moir  arc  the  following  : 

1.  According  to  him,  the  nature  of  the  rachitic  dif- 
order  arifes,  on  the  one  hand,  from  the  dcvelopement  of 
an  acid  approaching  in  its  properties  to  the  vegetable 
acids,  paiticularly  the  oxalic  ;  and,  on  the  other,  from 
the  defedf  of  phofphortc  acid,  of  which  the  combination 
with  the  animal  calcareous  earth  forms  the  natural  bafis 
of  the  bones,  and  gives  them  their  folidity.  Whence 
it  follows,  that  the  indication  refulting  from  this  propo¬ 
rtion,  if  once  adopted,  would  be,  that  the  treatment  of 
rachitis  mull  depend  on  two  principal  points,  namely, 
to  prevent  the  developcment  of  the  oxalic  acid,  and  to 
re  eftablifh  the  combination  of  the  phofphoric  acid  with 
the  bafis  of  the  bones  to  which  they  owe  their  folidity. 

2.  The  author  proves,  by  experiments  and  obferva- 
tions,  in  the  firll  place,  that  alkaline  lotions  of  the 
paits  affe6led  with  rachitis  contribute  to  their  cure  ; 
next,  that  the  calcareous  phofphate  taken  internally  is 
really  tranfmitted  by  the  lymphatic  paffages,  and  con- 
tributes  to  offtfication  ;  and,  lallly,  that  the  internal  ufe 
of  calcareous  phofphate,  whether  alone  or  combined 
with  the  phofphate  of  foda,  powerfully  contributes  to 
reftore  the  natural  proportions  in  the  fubftance  of  the 
bones,  and  accelerate  the  cure  of  rachitis. 

With  regard  to  the  author’s  endeavours  to  prove 
that  the  calcareous  acid  is  wanting  in  the  bones  of  thofe 
who  are  difordered  with  rachitis,  and  that  the  develope- 
ment  of  oxalic  acid  contributes  to  the  difeafe,  we  mull 
not  conceal  that  his  memoir  contains  views  rather  than 
abfolute  proofs  of  thefe  two  pofitions.  He  declares, 
himfelf,  he  was  not  provided  with  the  necelfary  means 
to  eftablifh  an  exa &  and  complete  analyfts.  He  there¬ 
fore  prefents  his  ideas,  in  this  refpedl,  merely  as  conjec¬ 
tures  approaching  to  the  truth. 

The  effect  of  the  a6lion  of  acids  upon  bones  was  be¬ 
fore  known  ;  that  is  to  fay,  that  when  deprived  of  cal¬ 
careous  phofphate,  and  reduced  to  the  gelatinous  paren¬ 
chyma  which  forms  one  of  their  elements,  they  lofe 


their  confidence,'  and  become  flexible.  Hence  it  was 
already  conje&ured  by  various  phyficians,  that  the  ra¬ 
chitis  was  the  effect  of  a  peculiar  acid. 

A  difpofition  to  acefcence  in  the  firfl  pafTages  is  ob- 
fervable  in  all  infants.  The  odour  which  characterizes 
this  acefcence  is  often  manifeft:  in  their  breath,  and  even 
tlieir  perfpiration.  The  bile  corrects  this  difpofition  ; 
but  in  general  the  bile  is  wanting  in  rachitic  infants. 
It  does  not  colour  their  excrements,  and  the  acids  ac¬ 
cordingly  are  developed  in  a  very  decided  manner. 
They  diflurb  the  circulation,  and  attack  and  foften  the 
bones.  As  it  is  by  defeat  of  animalization  that  thefe 
acids  develope  themfelves,  it  follows  that  their  character 
is  analogous  to  the  fermentefcible  vegetable  acids,  and 
more  or  lefs  to  the  oxalic  acid  ;  and  that,  on  the  con¬ 
trary,  the  animal  acid  or  phofphoric  acid  ceafes  to  be 
formed,  and  to  unite  with  the  animal  calcareous  earth  ; 
whence  they  are  deprived  of  the  principle  of  their  foli¬ 
dity.  This  is  the  theory  of  Citizen  Bonhomme. 

In  order  to  eftablifh  this  do&rine  upon  piecife  expe¬ 
riments,  it  was  requifite  to  analyfe  rachitic  bones  com¬ 
paratively  with  thdfe  of  healthy  individuals  of  the  fame 
age  ;  and  as  it  is  known  that  the  urine  of  rachitic  fub- 
je&s  depofites  a  great  quantity  of  a  fubftance  of  fparing 
folubility  and  earthy  appearance,  it  would  have  been 
advantageous  to  have  joined  a  complete  analyfis  of  this 
urine  and  its  fediment.  Citizen  Bonhomme,  not  being 
provided  with  the  means  fufheient  to  make  thefe  ana- 
lyfes,  and  being  befides  of  opinion  that  fuch  rachitic 
bones  as  are  deftroyed  by  this  malady  exift  in  a  pro- 
grcfilve  ftate  of  change,  which  might  render  their  ana¬ 
lyfis  fcarcely  fufceptible  of  comparifon,  limited  himfelf 
to  a  colle&ion  of  fome  of  the  mod  remarkable  pheno¬ 
mena  of  the  urine,  of  the  aged,  the  adult,  and  infants 
in  the  healthy  ftate,  of  infants  in  the  rachitic  ftate,  and 
of  patients  after  the  perfedt  cure  of  this  diforder.  From 
thefe  obfervations  he  has  deduced  feveral  important  rc- 
fults. 

It  is  known,  that  when  the  uiine  contains  difengaged 
phofphoric  acid,  as  happens  to  aged  individuals,  and  in 
fome  peculiar  circumftances  of  the  lyftem,  if  lime  water 
be  poured  in,  chere  is  a  fpeedy  depolition  of  calcareous 
phofphate.  It  is  alfo  known,  that  when  a  folution  of 
the  nitrate  of  mercury  is  poured  to  the  frefh  urire  of 
adults,  a  rofe- coloured  precipitate  is  formed,  which  is 
a  phofphate  of  mercury  piodueed  by  the  decompofnion 
of  the  phofphates  contained  in  the  urine.  Thefe  two 
proofs  are  therefore  extremely  proper  to  afeertain  the 
prefence  of  phofphoric  acid,  whether  fiee  or  combined, 
3C2  In 
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Rachitis  in  a  fluid  which  in  its  natural  flate  contains  a  remark* 

■— -v - able  proportion.  Belides  this  principle,  the  urine  de- 

pofits  more  or  lefs  of  fediment,  either  gelatinous  or  of 
an  earthy  appearance  ;  and,  laftly,  by  evaporation,  a  fa- 
ponaceous  and  faline  extraX,  in  greater  or  lefs  abun¬ 
dance,  is  obtained  by  evaporation.  By  means  of  thefe 
four  methods  of  examination,  the  author  has  afcertained 
the  following  faXs  : 

i.  In  the  healthy  flate,  the  fedimcnt  naturally  depo- 
flted  by  urine  is  almoll  totally  gelatinous  in  the  infant 
and  tjhe  adult,  and  in  the  aged  individual  it  is  furchar- 
ged  with  an  abundant  fediment  of  an  earthy  appearance 
fimilar  to  the  earth  of  bones,  which  confequently  is 
calcareous  phofphate.  2.  The  quantity  of  brown  fa- 
ponaceous  faline  extraX  afforded  by  evaporation  is 
greater  in  proportion  to  the  age.  3.  The  prefence  of 
difengaged  phofphoric  acid,  as  fhewn  by  lime  water,  is 
none  in  the  urine  of  infants,  fcarcely  perceptible  in  that 
of  adults,  but  very  remarkable  in  that  of  old  men.  For 
two  ounces  of  this  lafl  urine  afforded  by  this  means  ten 
grains  of  phofphate  of  lime.  4.  The  decompofition  of 
the  phofphates  by  nitiate  of  mercury  is  not  feen  in  the 
urine  of  infants  ;  an  abundant  precipitate  of  a  light 
rofe-colour  is  produced  in  this  way  fiom  the  mine  of 
adults;  and  in  that , of  old  men  this  precipitate  is  ah 
ways  of  a  grey  colour,  and  very  abundant.  Hence  Ci¬ 
tizen  Bonhoimne  concludes,  that  the  phofphoric  acid, 
whether  at  liberty  or  combined,  does  exifl  in  the  urine 
of  healthy  individuals  in  proportion  to  the  definition 
of  the  folids  by  age,  and  that  it  inereafes  with  the  age*- 

With  regard  to  the  urine  of  rachitic  fubjeXs,  the 
mofl  remarkable  fats  are,  1.  The  abundant  and  appa¬ 
rently  earthy  fediment  it  depofits  (fpontaneoufly)  is  dif¬ 
ferent  from  that  of  old  men,  by  its  colour,  which  is 
grey,  and  does  not  refemble  phofphate  of  lime,  and  alfo 
by  its  much  greater  quantity.  For  a  pound  of  this 
urine  let  fall  two  gros,  whereas  the  fame  quantity  of 
the  urine  of  old  men  depofited  only  45  grains.  2.  The 
extrat  left  by  evaporation  is  like  wife  much  more  con- 
hderable  than  in  other  urine.  It  is  one- third  more  in 
quantity  than  the  extract  afforded  even  by  the  urine  of 
r.ged  perfons. 

From  thefe  two  firfl  observations  it  follows,  that  the 
folids  in  rachitic  fubjeXs  aredeflroyed  with  much  more 
vapidity  than  even  in  old  men  ;  and  that  they  afford  a 
much  more  abundant  portion  of  wafle  to  tlie  urine. 

3.  The  light  depofition  occafioned  by  lime  water  in 
the  urine  of  rachitic  fubjecls  is  very  fmall  in  quantity, 
brown,  gelatinous  when  frefh,  and  pulverulent  when 
dry-  It  does  not  at  all  refemble  calcareous  phofphate. 
4.  The  depofition  formed  by  the  folution  cf  mercurial 
nitrate  is  not  abundant,  neither  of  a  rofe  colour  as  in 
the  urine  of  adults,  nor  grey  like  that  of  old  men.  It 
is  always  white,  and  confequently  has  no  exteinal  re- 
.femblance  to  the  phofphate  of  mercury.  The  author 
affirms  that  it  refembles  a  mercurial  oxalate  JLaftly, 
the  urine  of  the  fame  rachitic  fubjeXs  when  cured,  ex¬ 
hibits  again  all  the  chara&ers  oblerved  in  the  urine  of 
healthy  children.  We  ihall  not  add  to  the  reflexions 
of  the  author.  In  effeX,  though  thefe  firfl  obferva- 
tions  are  curious,  they  are  incomplete.  We>  offer  them 
to  phylicians  fimply  as  the  elements  of  an  invefligatioii 
which  it  is  of  importance  to  continue  and  bring  to  per- 
feXion.  We  fhali  therefore  proceed  to  the  curative  and 
experimental  parts  of  the  memoir. 


One  of  the  faXs  which  it  was  of  the  utmoft  irppo.  t* 

ance  to  ellablifh,  was  the  tranfition  of  the  calcareous  ' - v—** 

phofphate  from  the  inteflinal  paffages,  into  thofe  of  cir¬ 
culation  and  fecretion.  Fourcroy  had  already  well  af- 
cettained  that  the  ferum  of  milk  contains  this  fait  na¬ 
turally.  Vauquelin  had  proved  its  exigence,  as  well 
as  that  of  pure  foda,  in  the  feminal  fluid  ;  but  was  it 
poflible  that  it  could  pafs  unaltered  from  the  ffornnch 
and  inteftines  into  the  veffels  which  contain  the  blood 
and  lymph  ?  Could  it  by  this  means  apply  itfelf  to  the 
bones?  This  was  to  be  afcertained  by  experiments  ; 
and  the  following  are  the  experiments  made  by  Bon- 
homme  for  that  puipofc.  We  give  them  in  a  tranflation 
of  his  own  words. 

“  I  caufed  (fays  he)  feveral  young  fowls  of  the  fame 
incubation  to  be  fed  in  different  manners.  Some  re¬ 
ceived  the  ufual  food ’without  any  mixture;  others  re¬ 
ceived  daily  a  certain  quantity  of  calcareous  phofphate 
mixed  in  the  fame  pafle  as  formed  the  fnpport  of  the 
others  and,  laflly,  one  of  them  was  fed  with  variations 
in  the  ufe  of  the  mixture  :  the  calcareous  phofphate 
was  fometimes  given- and  io  me  times  fufpended.  When 
thefe  fowls,  after  two  months,  had  acquired  their  ordi¬ 
nary  growth,  I  examined  and  carefully  compared  the 
flate  of  their  bones.  The  progrefs  of  the  offification 
in  the  epiphyfes  was  various  according  to  the  nature 
of  the  food  the  animal  had  received.  The  bones  of 
the  lift  fowl,  which  had  received  the  phofphate  only 
from  time  to  time,  were  rather  more  advanced  than  the 
bones  of  thofe  which  had  been,  fed  without  mixture. 

The  bones  of  thofe  fowls  winch  had  been  habitually 
fed  with  the  mixture  were  evidently  more  foil’d,  and 
their  epiphyfes  were  much  lefs  perceptible.  Simule  in- 
fpeXion  was  fulficient  to  fhew  thefe  differences  when 
the  bones  were  mixed  together. 

“  I  had  fed  feveral  young  fowls  of  the  fame  incuba¬ 
tion  according  to  another  plan.  _  Some  were  fed  on  a 
limple  pa  lie,,  without  mixture  ;  for  others  it  was  mixed  » 

with  pulverifed  madder-root;  and  a  third. .  composition • 
was  made  of  this  iafl  pafle  and  calcareous  phofphate. 

This  was  alfo  given  habitually  to  other  fowls.  When 
after  two  months  I  examined  the  progrefs  of  offifica- 
tion  in  the  bor.es  of  thefe  different  animals,  I  eafily 
perceived  the  red  traces  of  the  madder  in  the  offified 
parts  of  all  thofe  which  had  ufed  it;  but  I  oblerved,. 
that  the  offification  was  not  more  advanced  by  the  fim- 
ple  mixture  of  this  root  than  by  the  ordinary  food  1.  on 
the  contrary,  the  bones  of  thole  fowls  which  had  fal¬ 
lowed  the  phofphate  mixed  with  madder  were  much 
more  folid  than  the  others.  The  red  colour  ferved  ad¬ 
mirably  to  diitiugnifh  the  extremities  of  the  long  hones 
from  their  epiphyfes.  After  an  exaX  companion, -theie 
could  be  no  doubt  of  the  efficacy  of  calcareous  phofphate 
in  favour  ot  the  piogrefs  of  offification.  The  virtue  of 
the  madder  feemed  confined  to  that  of  giving  colour  to 
the  oflified  parts.” 

From  thefe  experiments,  it  was  natural  to  make  the 
trial  of  calcareous  phofphate  in  addition  to  the  reme¬ 
dies  made  ufe  .of  in  the  treatment  of  rachitic  fubjeXs. 

Here  follows  what  the  author  himfelf  fays  of  two  re¬ 
markable  inflances  in  which,  the  calcareous  phofphate 
was  adminiilered  with  fuccefs  : 

“The  daughter  of  Mr  Ranchon  watch-maker,  aged  two 
years  and  a  half,  walked  with  a  feeble  and  tottering  pace, 
and  the  extremities  of  all  her  bones  prefented  epiphyfes 

very 
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\cry  prominent.  In  tins  fituetion  ft:e  exhibited  the  ap¬ 
pearance  of  imperfe&  rachitis,  or  the  firii  period  of 
this  diforder.  Alkaline  lotions,  which  I  immediately 
advifed,  were  attended  with  a  good  effeft.  Her  deep 
became  more  firm  ;  and  as  the  firft  paffages  were  in  a 
good  ftate,  I  gave,  without  internal  preparation,  one 
feruple  of  a  mixture  of  equal  parts  of  phofphate  of 
lime  and  phofphate  of  foda  twice  a  day.  In  the  courfc 
of  three  weeks  her  legs  were  perfectly  redored  ;  and 
this  amiable  infant  has  ever  fince  had  the  fatisfaction  to 
run  with  fpirit  and  agility. 

“  A  female  infant,  of  the  name  of  Boiasd,  aged  four 
years  had  experienced  from  her  birth  the  moil  decided 
fyrnptoms  of  rachitis.  The  protuberance  of  the  epi¬ 
phytes  and  tumefaction  of  the  abdomen  full  indicated 
the  diteate.  1  he  impolfibiiity  of  fupporting  herfelf 
and  walking  at  the  ufual  age  confirmed  thefe  unfortu¬ 
nate  fyrnptoms.  By  degrees  the  glands  of  the  neck 
and  of  the  mefentery  became  fuelled  ;  the  teeth  were 
blackened,  became  carious,  and  were  not  replaced. 
This  fit  nation  became  Hill  more  afflicting  by  crifes  al- 
moft  periodical  at  an  interval  of  three  or  four  weeks. 
At  thefe  afllfting  periods,  a  fever  of  corfflderable 
flrength,  cardialgia,  and  even  convulsions,  particularly 
in  the  night,  were  obferved.  The  termination  of  each 
paroxyfm  was  announced  cr  ascertained  by  abundant 
Itools,  and  the  evacuation  of  urine  flrongly  charged 
with  an  earthy  fediment.  The  imprudent  exhibition 
of  a  purge  at  the  beginning  of  one  of  thefe  crifes  had 
nearly  deprived  the  patient  cf  her  life.  In  this  Hate  it 
was  that  I  beheld  her  for  the  firft  time  in  the  month  of 
January  iyqi.  The  alkaline  lotion  wa3  the  only  re¬ 
medy  the  mother  adopted  in  the  firH  inftance,  and  it 
produced  a  remarkable  effeft.  After  eight  days  the 
infant  wa3  fo  much  better  as  to  be  able  to  fupport  her- 
felf.  The  remedy  was  then  laid  afide,  and  eight  days 
afterwards  the  child  was  incapable  of  Handing  without 
fupport.  The  ufe  of  the  alkaline  folution  being  re¬ 
newed,  was  attended  with  the  fame  tuccefs,  and  its  dif- 
continuance  was  again  followed  by  the  complete  return 
of  all  the  fyrnptoms.  In  the  lirfb  days  of  March,  the 
Other  remedies  I  had  advifed  were  exhibited.  L  he 
conHipation  which  had  always  exifted  became  kfs,  and 
the  following  crifis  was  effefted  without  pain.  And 
at  length  the  convnlfions,  the  pains,  and  the  crifes  dif- 
appeared  ;  but  the  impofiibihty  of  walking  Hill  remain¬ 
ed.  At  this  time,  namely  on  the  fecond  of  May,  I 
gave  the  child  the  phofphate  of  foda  and  calcareous 
phofphate  mixed  together,  in  the  dole  of  half  a  dram 
twice  a-day  At  the  end  of  the  month  fhe  was  able 
to  Hand  upright,  leaning  againtl  a  chair,  and  the  fwell- 
ings  began  to  diminifli.  She  continued  for  a  long  time 
afterwards  to  take  the  mixture  of  the  phofphates.  I 
likewife  gave  her  occafionaily  one  grain  of  the  extradl 
of  bile,  prepared  with  fpirit  of  wine  ;  and  at  length  in 
the  month  of  July  I  had  the  pleafure  to  fee  the  patient 
run  and  play  in  the  middle  of  the  Hreet  with  the  other 
children  of  her  own  age,  81c” 

The  author  gives  other  inHancesof  this  medicine  be¬ 
ing  adminiHered  with  complete  fuccefs  to  rachitic 
children,  and  one  in  which  it  was  attended  with  the 
bell  effe&s  in  a  cafe  of  incurvated  fpine.  Thefe  it  is 
needlefs  to  infert,  becaufe  we  truH  that  none  of  our  lefs 
learned  readers  will  have  recourfe  to  the  medicine  with¬ 
out  the  advice  of  a  phyfician  ;  and  to  him  an  enumera- 
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tion  of  cafes  could  terve  no  purpofe.  It  may  be  pro-  Rachitis, 
per,  however,  as  alkaline  lotions  and  their  beneficial  ef-  R4l- 
lefts  are  mentioned,  to  give  here  the  author's  account  y— 
of  the  lotion  which  he  ufed. 

“  In  ordinary  cafes  of  rachitis,  particularly  at  the 
commencement  of  the  ditorder,  it  is  of  advantage  to  ufe 
a  limple  folution  of  pot  afh  to  waih  the  parts  affected. 

This  folution  is  made  by  diflblving  from  half  an  ounce  to 
an  ounce  of  puii^ed  pot-afii  in  a  pound  of  diftilltil  or  very 
pure  fpnng  water.  When  it  is  to  be  ufed,  the  fkin  mutt 
firft  be  rubbed  with  a  dry  cloth  or  a  piece  of  fine  flan¬ 
nel.  After  this  precaution,  the  riifeafed  extremities  arc 
to  be  wafhed  carefully  with  tSie  warm  iclution,  and  at 
length  wiped,  fo  as  to  leave  no  trace  of  inoifture.  This 
practice  and  waffling  muft  be  repeated  at  leaft  tw  ice  a- 
day.  I  can  affirm,  tiom  repeated  trials,  that  it  will  loon 
be  attended  with  facetted’ 

In  a  note  on  this  pnllagc,  M.  Halle,  who  analyted 
the  memoir  at  the  defiie  of  the  Society  of  Medicine  at 
Paris,  jnitly  obftrves,  that  as  pure  potafs,  or  the  vege¬ 
table  alkali,  is  a  moft  powtiful  caufiic,  it  cannot  be 
uftd  in  thefe  pioportions;  adding,  that  he  found  one- 
eighth  part  of  the  lalt  here  indicated  to  form  too  Hrong  - 
a  lotion  for  the  fkm  of  an  infant.  M.  Bonhomme,  up¬ 
on  enquiry  being  made,  informed  him,  that  the  potafs 
which  he  ufed  was  that  of  the  ihops,  which  is  very  far 
from  being  pure  ;  and  Mr  Nicholfou  conjedluies  that  it 
was  the  common  fait  of  tartar  of  our  (hops.  This,  we 
think,  extremely  probable,  efpecially  as  M.  Bonhomme 
allures  us  that  even  a  lixium  of  wood  affles,  i’uch  as  is 
ufed  for  waffling  fine  linen,  may  aufwxr  the  purpofe  ex¬ 
tremely  well. 

For  a  fuller  account  of  this  iuterefiing  memoir  our 
readers  are  referred  1 o  the  17th  volume  of  the  / Innah 
cle  Chimiey  or  to  the  firlt  volume  of  Nicholjon ’j  Philoh - 
phical  "Journal. 

RAJ- A,  the  ray  fijh.  bee  Encyclopedia,  where  it  h 
faid  that  the  oxyrinchus  or  (harp  nofed  ray,  is  fuppoled  to 
be  the  los  of  the  ancients;  but  if  there  be  any  truth  in 
the  following  narrative,  which  we  confefs  has  much  the. 
air  of  fi&ion,  this  is  probably  a  miftake.  It  is  the  nar¬ 
rative  of  Vaiilant,  and  we  Hia.il  give  it  in  his  own  woicb,. 

“  In  the  latitude  io°  i  5'  north,  and  longitude  5: 5 5  , 
an  enormous  flat  fifli  of  the  ray  genus  (fays  he),  came 
and  fwam  round  our  veflcl.  It  differed  from  the  com- 
mon  ray,  however,  in  the  fflape  of  its  head,  which,  iu- 
ftead  of  being  pointed,  formed  a  crefcent,  and  from  the 
extremities  of  the  femicircle  KTued  two  aims  as  it  were, 
wnich  the  failors  called  horns.  They  were  two  feet 
wide  at  the  bafe,  and  only  five  inches  at  the  extremity. 

This  moniler  they  told  me  was  called  the  fcu-dcvil. 

u  A  few  hours  after,  we  faw  two  others  with  this,, 
one  of  which  was  fo  extremely  large,  that  it  was  com¬ 
puted  by  the  crew  to  be  fifty  or  Jixty  feet  wide.  Each- 
fwam  feparately,  and  was  fnrrounded  by  thole  fmail 
fifli  which  ufually  precede  the  (hark,  and  which  are 
therefore  called  by  feamen  pilot J/h.  Laflly,  all  three 
carried  on  each  of  their  horns  a  white  fiffl,  about  the  / 

fize  of  a  man’s  arm,  and  half  a  yard  long,  which  ap¬ 
peared  to  be  Hationed  there  on  duty. 

“  You  would  have  faid  they  were  two  fentinels  pla¬ 
ced  to  keep  watch  for  the  fafety  of  the  animal,  to  in¬ 
form  him  of  any  approaching  danger,  and  to  guide  his 
movements.  If  he  approached  too  near  the  veffel,  they 
quitted  their  pofls,  and,  fwimming  brifkly  before,  led 
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“Ra]  i  him  away.  If  he  rofe  too  high  above  the  water,  they 
11.  patted  backward  and  forward  over  his  back  till  he  had 
RatI°  defcended  deeper.  If,  on  the  contrary,  he  fwam  too 
low,  they  disappeared,  and  we  faw  no  more  of  them, 
becaufe,  no  doubt,  they  were  patting  underneath,  as  in 
the  preceding  in  (lance  they  had  patted  above  him.  Ac¬ 
cordingly  we  found  him  re-afcend  towards  the  Surface, 
and  then  the  two  Sentinels  reafiumed  their  pods,  each 
on  his  horn.” 

Thefe  manoeuvres  continued  three  days  ;  and  to  give 
our  author  the  better  opportunity  of  obferving  them, 
the  fhip  moft  fortunately  was  becalmed  the  whole  time. 
He  was  naturally  very  defirous  of  catching  one  of  them 
that  he  might  examine  it  at  leifure  ;  and,  by  bribing 
the  feamen  with  a  dozen  of  bottles  of  wine,  he  accom- 
plifhed  his  obje&.  One  of  the  fifh  was  ftruck  with 
twelve  or  fifteen  harpoons ;  Several'  halfers  were  patted 
round  his  body,  and  he  was  hoifted  on  board. 

“  7'his  (fays  our  author)  was  the  lead  of  the  three, 
being  only  eight  and4 went y  feet  in  its  extreme  breadth, 
and  one- and  twenty  in  length  from  the  extremity  of  the 
--'horns  to  that  of  the  tail.  The  tail,  which  was  thick 
in  proportion  to  the  body,  was  twenty  two  inches  long. 
The  mouth,  placed  exadly  like  that  of  the  ray,  wa3 
wide  enough  to  Swallow  a  man  with  eafe.  The  fkin 
was  white  under  the  belly,  and  brown  on  the  back,  like 
that  of  the  ray.  We  reckoned  the  animal  to  weigh  not 
lefs,  certainly,  than  a  ton.” 

Wc  think  it  was  fortunate  that  they  chanced  to 
ftrike  the  fmalled  fi(h  ;  for  an  addition  of  eight  or  ten 
ton  weight,  which  the  larged  ray  mud  have  weighed, 
as  certainly  as  the  fmalled  weighed  one  ton,  might  have 
been  very  inconvenient  on  board  a  fhip  already  loaded. 
'We  do  not  remember  to  have 'anywhere  met  \yith  a 
.  defeription  of  this  ray  before,  and  we  think  it  fnould 
be  confidered  as  a  new  Species  ;  but  wre  Shall  not  give  it 
a  name  till  its  exidence  be  better  afeertained,  when  we 
'Submit  to  the  pupils  of  Linnaeus,  whether  it  may  not 
be  proper  to  give  it  the  ancient  name  bos . 

RAJAH.  ( See  Encyclopedia. )  Wc  learn  from  Sir 
Charles  Roufe  Boughton’s  Differtation  concerning  the 
Landed  Property  of  Bengal,  that  this  title  is  conferred 
upon  Hindoos  by  the  emperor,  and  frequently  given  out 
of  courtefy  to  the  greater  zemindars.  It  would  appear 
therefore  that  the' Rajahs  can  never  be  independent  of 
♦  the  Mogul  but  by  a  fuccefsful  rebellion. 

RA  YELul-mulk,  in  the  language  of  Bengal,  the 
ufage  of  the  country,  the  common  law. 

RATIO  (See  Encyclopedia )  has  been  defined  by 

•  Euclid,  in  the  5th  book  of  his  Elements,  in  terms  to 
which  many  mathematicians  have  obje&ed  ;  and  his  de- 

•  finition  of  proportion,  which  is  fo  ultimately  conne&ed 
with  it,  is  dill  more  objedlionable.  The  Rev.  Abraham 
Robertfon  of  Oxford,  in  a  frnall  tra &  publifhed  in  1789, 
demon tt rates  the  trntRof  the  two  definitions  in  quedion 
in  feven  propofitions,  of  which  the  fubttance  is  as  fol¬ 
lows.  He  fird  lays  down  thefe  four  definitions  : 

“  1.  Ratio  is  the  relation  which  one  magnitude  has  to 
another,  of  the  fame  kind,  with  refpedl  to  quantity. 

“  2  If  the  fird  of  four  magnitudes  be  exa&ly  as  great 
when  compared  to  tht  fecond,  as  the  third  is  when 
compared  to  the  fourth,  the  fird  is  faid  to  have  to  the 
fecond  the  fame  ratio  that  the  third  has  to  the  fourth. 

“  3.  If  the  fird  of  four  magnitudes  be  greater,  when 
-compared  tg  the  fecond,  than  the  third  is  when  com¬ 


pared  to  the  fourth,  the  fird  is  faid  to  have  to  the  fecond  Ratio 
a  greater  ratio  than  the  third  has  to  the  fourth.  1!  ’ 

“  4.  If  the  fird  of  four  magnitudes  be  lefs,  when  a^naV 
compared  to  the  fecond,  than  the  third  is  when  com¬ 
pared  to  the  fourth,  the  fird  is  faid  to  have  to  the  fecond 
a  lefs  .ratio  than  the  third  has  to  the  fourth.” 

He  then  demondrates,  by  reafoning  dri&ly  geome¬ 
trical,  the  following  propofitions  : 

Prop.  1.  If  the  fird  of  four  magnitudes  have  to  the 
fecond,  the  fame  ratio  which  the  third  has  to  the  fourth; 
then,  if  the  fird  be  equal  to  the  fecond,  the  third  is  equal 
to  the  fourth  ;  if  greater,  greater ;  if  lefs,  lefs. 

Prop .  2.  If  the  fird  of  four  magnitudes  be  to  the  fe¬ 
cond  as  the  third  to  the  fourth,  and  if  any  equimulti¬ 
ples  whatever  of  the  fird  and  third  be  taken,  and  alfo 
any  equimultiples  of  the  fecond  and  fourth  ;  the  multi¬ 
ple  of  the  fird  will  be  to  the  multiple  of  the  fecond  as 
the  multiple  of  the  third  to  the  multiple  of  the  fourth. 

Prop.  3.  If  the  fird  of  four  magnitudes  be  to  the  fe¬ 
cond  as  the  third  to  the  fourth,  and  if  any  like  aliquot 
parts  whatever  be  taken  of  the  fird  and  third,  and  any 
like  aliquot  parts  whatever  of  the  fecond  and  fourth,  the 
-part  ofthe  fird  will  be  to  the  part  of  the  fecond  as  the 
part  of  the  third  to  the  part  of  the  fourth. 

Prop.  4.  If  the  fird  of  four  magnitudes  be  to  the  fe¬ 
cond  as  the  third  to  the  fourth,  and  if  any  equimulti¬ 
ples  whatever  be  taken  of  the  fird  and  third,  and  any 
•whatever  of  the  fecond  and  fourth  ;  if  the  multiple  of 
the  fird  be  equal  to  the  multiple  of  the  fecond,  the 
multiple  of  the  third  wall  be  equal  to  the  multiple  of  the 
fourth  ;  if  greater,  greater;  if  lefs,  lefs. 

Prop.  5.  If  the  fird  of  four  magnitudes  be  to  the  fe¬ 
cond  as  the  third  is  to  a  magnitude  lefs  than  the  fourth, 
then  it  is  pottible  to  take  certain  equimultiples  of  the 
-fird  and  third,  and  certain  equimultiples  of  the  fecond 
and  fourth,  fuch,  that  the  multiple  of  the  fird  fhall  be 
greater  than  the  multiple  of  the  fecond,  but  the  multiple 
of  the  third  not  greater  than  the  multiple  of  the  fourth. 

Prop.  6.  If  the  fird  of  four  magnitudes  be  to  the  fe¬ 
cond  as  the  third  is  to  a  magnitude  greater  than  the 
fourth,  then  certain  equimultiples  can  be  taken  of  the 
fird  and  third,  and  certain  equimultiples  of  the  fecond 
and  fourth,  fuch,  that  the  multiple  of  the  fird  fhall  be 
lefs  than  the  multiple  of  the  ftcond,  but  tlie  multiple  of 
the  third  not  lefs  than  the  multiple  of  the  fourth. 

Prop.  7.  If  any  equimultiples  whatever  be  taken  of 
the  fird  and  third  of  four  magnitudes,  and  any  equi¬ 
multiples  whatever  of  the  fecond  and  fourth  ;  and  if 
when  the  multiple  of  the  fir  ft  is  lefs  than  that  of  the 
fecond,  the  multiple  of  the  third  is  alfo  lefs  than  that  of 
the  fourth  ;  or  if  when  the  multiple  of  the  fird  is  equal 
to  that  of  the  fecond,  the  multiple  of  the  third  is  alfo 
.equal  to  that  ofthe  fourth;  or  if  when  the  multiple  of 
the  fird  is  greater  than  that  of  the  fecond,  the  multiple 
of  the  third  is  alfo  greater  chan  that  of  the  fourth  :  then, 
the  fird  of  the  four  magnitudes  fhall  be  to  the  fecond  as 
the  third  to  the  founh. 

RATIONAL,  in  arithmetic,  &c,  the  quality  of 
numbers,  fradlions,  quantities,  &c.  when  they  can  be 
expretted  by  common  numbers  ;  in  contradiftinflion  to 
irrational  or  furd  ones,  which  cannot  be  expretted  in 
common  numbers. 

RAYNAL  (William  Thomas),  commonly  called  the 
Abbe  Raynal,  was  educated  among  the  jefuits,  and  had 
become  one  of  the  order.  The  learning  of  that  Society  is 

univeifally 
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iyr,al  univerfally  known,  as  well  as  the  happy  talents  which 
~  its  fnperiors  poflcfied,  of  aligning  to  each  member  his 
proper  employment  Raynal,  however,  after  having 
acquired  among  them  a  tafte  for  litetature  and  fcience, 
had  probably  become  refra&ory,  for  he  was  expelled 
from  the  order  ;  and  the  caufe  of  his  expnlfion,  accord¬ 
ing  to  the  Abbe  Barruel,  was  his  imoiety. 

With  the  real  caufe  of  his  expulfion  M.  Barruel  is 
furely  much  better  acquainted  than  we  can  pretend  to 
be  ;  but  we  have  a  ftrong  fnfpicion  that  his  impieties 
had  not  then  reached  farther  than  to  call  in  queltion 
the  fnpreme  authority  of  the  church  ;  for  our  author 
himfelf  allures  us,  that  he  did  not  utter  his  atrocious 
declarations  againft  Chriftianity  till  he  had  ceafed  to  be 
a  member  of  the  order  of  Jefuits.  He  then  affociated 
himfelf  with  Voltaire,  D'Alembert,  and  Diderot,  and 
was  by  them  employed  to  furniffi  the  theological  arti¬ 
cles  for  the  Encyclopedic .  But  though  his  religious 
opinions  were  certainly  lax,  and  his  moral  principles 
very  exceptionable,  he  could  not  even  then  be  what,  in 
a  Proteftant  country,  would  be  deemed  a  man  remark¬ 
able  for  impiety  ;  for  he  employed  the  Abbe  Yvon, 
whom  M.  Barruel  calls  an  odd  metaphyfician,  but  an 
inoffenfive  and  upright  man,  to  write  the  articles  which 
he  was  engaged  to  furnifh.  In  the  conducing  of  this 
tranfa&ion,  he  ihewed,  indeed,  that  he  po  He  fled  not  a 
proper  fenfe  of  honour;  for  he  paid  poor  Yvon  with 
twenty-five  louis  d’ors  for  writing  theological  articles, 
for  which  he  received  himfelf  fix  times  that  fum.  I  his 
trick  was  difeovered,  Raynal  was  difgraccd,  and  com 
pelled  to  pay  up  the  balance  to  Abbe  Yvon  ;  but  tho* 
he  had  thus  fhewn  himfelf  to  be  without  honour,  it  is 
difficult  to  believe  that  he  had  yet  proceeded  fo  far  23  to 
blafpheme  Chrifl,  fince  he  had  employed  a  Chriflian 
divine  to  fupply  his  place  tri  the  Encyclopedic . 

His  firft  work  of  eminence,  and  that  indeed  upon 
which  his  fame  is  chiefly  built,  is  his  mi  Political  and 
Philofophical  Hiflory  of  the  European  Settlements  in 
the  Eall  and  Weft  Indies."  That  this  hiftory  is  writ¬ 
ten  in  an  animated  ftyle,  and  that  it  contains  many  juft 
reflections,  both  political  and  philofophical,  is  known  to 
•all  Europe  ;  for  it  has  been  tranftated  into  every  Euro- 
pean  language.  Its  beauties,  however,  are  dtformed 
by  many  feutiments  that  are  irreligious,  and  by  fome 
that  are  impure.  It  wa^>  followed,  we  think,  in  1780, 
by  a  fmall  tradl  entitled  “  The  Revolution  of  Ame¬ 
rica  in  which  the  author  pleads  the  caufe  of  the  re¬ 
volted  colonifts  with  a  degree  of  zeal,  cenfures  the  con¬ 
duct  of  the  Britifh  government  with  a  keennefs  of  af- 
perity,  and  difplays  a  knowledge  of  the  principles  and 
intrigues  of  the  different  factions  which  at  that  period 
divided  the  Engliffi  nation,  that  furely  was  not  natuial 
to  the  impartial  pen  of  a  philofophic  foreigner.  Hence 
lie  has  been  fuopofed  to  have  been  incited  to  the  under¬ 
taking,  and  to  have  been  fur nifhed  with  part  of  his 
materials,  by  that  defperate  faClion  which  uniformly 
oppofed  the  meafures  of  Lord  North,  and  fecretly 
fomented  the  rebellion  in  America.  Be  this  as  it 
may,  he  propagated,  both  in  this  tradf  and  in  his  hi¬ 
ftory,  a  number  of  licentious  opinions  refpedling  go¬ 
vernment  and  religion,  of  which  he  lived  to  regret  the 
conlequences. 

A  profecution  was  inftitnted  againft  him  by  the  French 
government  on  account  of  his  hiftory  of  the  Eaft  and 
Weft  Indies ;  but  it  was  condu&ed  with  fo  little  feverity, 
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that  he  had  fufficient  time  to  retire  to  the  dominions  of  Raynal. 
the  King  of  P  uffia,  who  afforded  him  the  protection  he  — r— 
folicited,  although  his  MujetV/s chaiadfer  was  Heated  by 
the  author  in  his  book  with  no  great  degree  of  venera¬ 
tion.  Raynal  alfo  experienced  the  kindnefs  of  the  Emprefs 
of  Ruffia  ;  and  it  is  not  a  little  remarkable  of  this  lin¬ 
gular  perfonage,  that,  although  he  was  always  fevere  in 
difcuffiug  the  characters  of  princes,  yet  the  moft  defpo- 
tic  among  thefe  heaped  upon  him  many  marks  of  fa¬ 
vour  and  generofity.  The  Abbe  alfo  received  a  veiy 
unufual  mark  of  refpedl  from  a  Britifh  Houfe  of  Com¬ 
mons.  It  was  once  intimated  to  the  fpeaker  that  Ray¬ 
nal  was  a  fpeefator  in  the  gallery.  The  bufinefs  was* 
immediately  fufoended,  and  the  ftranger  condu&ed  to 
a  more  convenient  and  honourable  fituation.  How  dif¬ 
ferent  was  the  conduCt  of  Dr  Johnfon,  who,  when  a 
friend  advanced  to  him  with  our  author,  faying,  “  Will 
you  give  me  leave,  Do&or,  to  introduce  to  you  the. 

Abbe  Raynal  V*  turned  on  his  heel,  and  vociferated*. 

“  No,  Sir!’  We  are  far  from  wifhing  to  vindicate 
the  rudenefs  of  the  fage  ;  but  it  was  peihaps  as  proper 
as  the  poiitenefs  of  the  Houfe  of  Commons. 

The  gteat  trait  of  Raynal's  charadler  was  a  love  of 
liberty,  which,  in  his  earlier  writings,  he  did  not  pro¬ 
perly  define  ;  but  when  he  lived  to  fee  fome  of  the 
confequences  of  this,  in  the  progrefs  of  the  French  Re¬ 
volution,  fye  made  one  glorious  effort  to  retrieve  his 
errois.  In  the  month  of  May  1791,  he  addrefied  to 
the  conftituent  aflembly  one  of  the  moft  eloquent,  ar¬ 
gumentative,  and  impreffive  letters  that  ever  was  writ¬ 
ten  on  any  fnbjecft  ;  a  letter  which,  if  the  majority  of 
them  had  not  been  intoxicated  with  their  newly  acqui¬ 
red  confequence,  muft  have  given  fome  check  to  their 
mad  career.  After  complimenting,  them  upon  what 
they  had  done,  he  proceeds  thus  :  “  I  have  long  dared 
to  fpeak  to  kings  of  their  duty  ;  fuffer  me  now  to  fpeak 
to  the  people  of  their  errors,  and  to  their  reprefenta* 
tives  of  the  dangers  which  threaten  us.  I  am,  I  own 
to  you,  deeply  affiiCkd  at  the  crimes -which  plunge  thia_ 
empire  into  mourning.  Is  it  true  that  I  am  to  look 
back  with  horror  at  myfelf  for  being  one  of  thofe  who, 
by  feeling  a  noble  indignation  againft  arbitrary  power,  . 
may  perhaps,  have  furnilhed  arms  to  licentionfnefs  ?  Do 
then  religion,  the  bws,  the  royal  authority,  and  public 
order,  demand  back  from  philofophy  and  realbn  the 
ties  which  united  them  to  the  grand  fociety  of  the 
French  nation,,  as  if,  by  expofing  abufes,  and  teaching 
the  rights  of  the  people  and  the  duties  of  princes,  our 
criminal  efforts  had  broken  thofe  ties  ?  But,  no  !  — 
never  have  the  bold  conceptions  of  philofophy  been  re¬ 
presented  by  U3  as  the  ltridl  rule  for  a&s  ol  legifiation. 

“  YoU  cannot  juftly  attribute  to  us  what  could  only 
be  the  refult  of  a  falfe  interpretation  of  our  principles. 

Alas  i  now  that  I  Hand,  on  the  brink  of  the  grave  ; 
now  that  I  am  about  to  quit  this  immenfe  family,  whof* 
happinefs  I  have  ardently  defined,  what  do  I  lee  around 
me  ?  Religious  troubles,  civil  diffenfions,  conllernatiou 
on  the  one  hand,  tyranny  and  audacity  on  the  other  ;  a 
gpvernment  the  Have  of  popular  tyranny  ;  the  fandtu- 
aiy  of  the  laws  furrounded  by  unruly  men,  who  alter¬ 
nately  didlate  or  defpife  thole  laws  ;  foldiers  without 
difeioline  ;  leaders  without  authority  ;  minifters  with¬ 
out  means  ;  a  king,  the  full  friend  of  his  people,  plun¬ 
ged  into  bitternefs,  intuited,  menaced,  dripped  of  all 
authority  ;  and  the  public  power  no  longer  exilting  but 
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Raynalj  In  clubs,  in  which  ignorant  and  rude  tnea  dare  to  de- 
^eaping*,  cide  all  political  queftions.” 

u,,r~v  ~J  He  then  proceeds  to  prove,  which  he  does  very  com- 
*  pletely,  that  it  was  not  the  bufinefs  of  the  afTembly  to 
abolifh  every  ancient  inftitution  ;  that  the  genius  of  the 
French  people  is  fuch,  that  they  never  can  be  happy 
or  profperous  but  under  a  well-regulated  monarchical 
government ;  and  that,  if  they  wifhed  not  the  nation 
to  fall  under  the  worft  kind  of  defpotifm— the  defpo- 
tifm  of  a  low  fa&ion,  they  mud  increafe  the  power  of 
the  king.  “  Alas  !  (continues  he)  what  are  my  fuffer- 
ings,  when  in  the  heart  of  the  capital,  in  the  centre  of 
knowledge,  I  fee  this  mifguided  people  welcome,  with 
a  ferocious  joy,  the  molt  criminal  proportion?,  fmile  at 
the  recital  of  murder,  and  celebrate  their  crimes  as  con¬ 
quers  I” 

He  had  then  feen  comparatively  but  little  ;  but  he 
lived  to  fee  more — to  fee  his  countrymen  celebrate,  as 
virtues,  crimes,  compared  with  which  the  atrocities  of 
1790  appear  almoft  as  hartnlefs.  Being  Gripped  of  all  his 
property,  which  was  large,  by  the  robbers  of  the  revo¬ 
lution,  he  died  in  poverty  in  March  1796,  and  in  the 
84  th  year  of  his  age. 

Befides  the  works  which  we  have  already  mentioned, 
he  wrote  “  A  Hiftory  of  the  Parliament  of  England,” 
and  a  “  Hiftory  of  the  Stadholderate  but  thefe  are 
both  of  them  more  remarkable  for  a  fpecious  ftyle  and 
loftinefs  of  invention  than  for  ufeful  observation  or  folid 
argument.  He  wrote  likewife  “  The  Hiftory  of  the 
Divorce  of  Catharine  of  Arragon  by  Henry  the 
Eighth,”  which  is  not  fo  much  a  recital  of,  and  com¬ 
mentary  upon,  the  fa£t  from  which  he  takes  the  title,  as 
it  is  an  able  pidlure  of  univerfal  Europe  at  that  period, 
of  the  views,  intcrefts,  and  power,  of  all  the  different 
potentates.  At  the  time  of  his  death  he  was  preparing 
a  new  edition  of  all  his  works,  in  which  were  to  be 
made  many  alterations  ;  and  he  is  fa  id  to  have  left  among 
his  manuferipts  a  “  Hiftory  of  the  Revocation  of  tike 
Edidl  of  Nantes,”  in  four  volumes  ;  but  it  is  alfo  very 
certain,  that,  during  the  fangninary  reign  of  Robefpierre, 
he  fmrnt  a  great  part  of  his  papers. 

REAPING,  the  well  known  operation  of  cutting 
corn  either  by  the  fickle  or  by  the  feythe.  Reaping 
by  the  fickle  is  by  much  the*  moft  common  practice, 
and  that  which,  we  believe,  prevails  univerfally  in  Scot¬ 
land  ;  yet  the  other  method,  where  it  is  practicable, 
is  certainly  the  leaf!  laborious,  and  by  much  the  moft 
expeditious.  To  the  feythe,  as  an  inftrument  of  reap¬ 
ing,  n'lany  objections  are  urged. 

It  is  faid  that  it  fhakes  the  car,  fo  that  many  of  the 
grains  are  loft  ;  that  it  lets  the  corn  fall,  after  cutting 
it,  in  a  confufed  and  fcattered  ftate,  fo  that  either  much 
of  it  is  loft,  or  a  great  deal  of  time  is  corfumed  in  ga¬ 
thering  it  together;  that  it  can  only  be  made  ufe  of  in 
land  which  is  very  even  and  free  from  ftones  ;  that  it 
does  not  leave  fufficient  length  of  ftnbble  in  the  ground 
to  lay  the  coin  on  when  cut ;  that  it  mixes  bad  weeds 
with  the  corn,  the  feeds  of  which  are  Town  the  next 
year  ;  and,  laflly,  that  the  ufe  of  the  feythe  is  prejudi¬ 
cial  to  the  health  of  the  reaper. 

Thefe  objections,  however,  are  either  of  110  weight, 
or  they  are  made  by  thole  who  are  not  acquainted 
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with  the  feythea  which  have  been  adapted  to  this  pur-  Reapin'* | 
pofe,  and  with  the  proper  manner  of  ufing  them.  With 
a  good  feythe,  properly  managed,  the  corn,  after  being 
cut,  remains  firft  upright,  and  then  falls  very  gently 
upon  the  rake  fixed  to  the  feythe,  without  any  fhake 
or  jolt  ;  or  at  leaft  with  lefs  than  that  which  it  receives 
when  reaped  with  a  fickle.  With  refped  to  the  lofs 
of  grain,  that  proceeds  chiefly  from  the  corn  being  too 
dry  ;  confequently  it  fhould  be  reaped  only  upon  pro¬ 
per  days,  and  proper  times  of  the  day,  which  is  much 
more  eafily  done  with  the  feythe  than  with  the  fickle, 
becaufe  the  work  is  fo  much  (horter.  The  flalks,  kept 
together  by  the  rake,  may  be  laid  upon  the  ground,  or 
rather  againft  the  corn  not  yet  cut,  an  fo  regular  and 
colle&ed  a  ftate,  that  thofe  who  gather  and  tie  the 
(heaves,  whether  they  are  women  or  children,  have  no- 
thing  but  their  own  negligence  to  accufe  if  any  thing  is 
left  behind.  When  land  is  properly  ploughed  and  har¬ 
rowed,  it  is  fufficiently  even  ;  and  in  fuch  as  is  ftony, 
the  only  precaution  necefTary  is  to  keep  the  feythe  a 
little  higher  in  ufing  it,  that  it  may  not  ftrike  againil 
the  flones.  If  the  ftnbble  left  in  the  ground  be  Ihort, 
the  ftraw  which  is  cut  off  will  be  the  longer  ;  and  the 
latter  is  certainly  of  more  value  than  the  former,  which 
only  ferves  to  incommode  the  cattle  which  afterwards 
go  to  feed  in  the  field. 

Thefe  confederations,  and  others  of  a  like  nature,  in¬ 
duced  the  patriotic  fociety  of  Milan  to  fend,  l'ome 
years  togo,  to  thofe  parts  in  which  feythes  are  made  ufe 
of  for  reaping;  and  having  procured  a  model  of  a  feythe 
from  Silefia,  they  caufed  one  to  be  made  of  a  proper 
fize.  It  was  firft  tried  upon  corp,  and  afterwards  up- 
on  millet ;  and  although  the  firft  feythe  was  not  accu¬ 
rately  made,  and  the  reaper  had  never  before  made  ufe 
of  fuch  an  inftrument,  yet  ic  was  found  that  nearly  half 
the  ufual  time  was  faved,  and  that  the  labour  and  fa¬ 
tigue  were  much  diminifhed  ;  the  corn  alfo'  was  cut 
without  receiving  any  fhock  that  could  be  hurtful  to  it, 
and  fell  in  an  even  and  regular  Hate,  fo  that  it  was  af¬ 
terwards  eafily  bound  up  in  compadl  fheaves.  They 
were  afterwards  prefented  with  a  feythe  fomewliat  dif¬ 
ferent  from  the  Silefian,  which  is  very  generally  ufed 
in  Aultria. 

Thefe  inftruments  are  fo  fimple,  that  the  figure  of 
one  of  them  renders  the  defenption  of  ekher  almoft  1111- 
neceftary.  In  fig.  1.  is  (hewn  the  Silefian  feythe  tried  plate 
by  the  Society  ;  the  difference  between  that  and  the  XU*. 
Auftrian  one  we  (hall  mention  in  our  deicription.  The 
firft,  or  Silefian  feythe,  differs  very  little  from  the 
feythe  we  commonly  ufe  for  mowing  grafs,  except  that 
the  blade  is  rather  fmaller  ;  to  it  are  added  four  teeth 
of  wood,  parallel  to  the  blade,  fixed  and  fecured  in  a 
proper  manner,  and  intended  to  keep  the  co»m  toge: 
ther  after  being  cut,  fo  that  inftead  of  its  falling  in  a 
confufed  ftate,  the  reaper  may  lay  it  down  in  a  regular 
and  compact  one.  The  fecond,  or  Auftrian  feythe,  is 
fimiiar  to  the  former,  except  that  the  blade  is  larger  ; 
confequently  the  wooden  teeth,  of  which  there  are 
five,  are  longer ;  the  handle  alfo  is  more  flat,  and  ra¬ 
ther  crooked. 

In  th c  /ir/ly  the  handle  ah  (fee  fig.  1.)  is  two  Mila- 
nefe  braffes  (a),  and  nine  inches  and  a  half  in  length  j 

the 


(a)  One  hundred  Milanefe  braffes  are  equal  to  fifty-eight  Englifh  yards  and  a  half. 
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leaping*  the  blade  he  is  one  brafs  three  Inches  and  a  half;  the 
.editka-  pjece  Gf  Wood  in  which  the  teeth  are  fixed,  one  brafs 
__u°n‘  one  inch  and  a  half.  In  the  fecondy  the  handle  is  two 
bralfes,  and  feven  inches  long;  the  blade,  one  brafs  ele¬ 
ven  inches  ;  the  piece  in  which  the  teeth  are  fixed,  ele¬ 
ven  inches  and  a  quarter.  The  proportions  of  the  other 
parts  may  be  conceived  from  the  figure. 

The  difference  in  the  conArmAion  of  thefe  two 
feythes  makes  it  requifite  to  ufe  them  in  a  different 
manner  ;  but  that  will  be  better  acquired  in  practice 
than  by  precept.  Such  of  our  countrymen  as  are  ac- 
cuflomed  to  the  ufe  of  the  common  feythe  will  very 
Toon  find  out  the  mofl  convenient  and  advantageous 
manner  of  ufing  thefe  new  kinds  of  feythe,  and  of  lay¬ 
ing  down  the  corn  properly  when  cut. 

It  fhould,  however,  be  obferved,  that  in  mowing 
grafs  the  feet  are  kept  almofl  parallel  to  each  other, 
whereas  in  reaping  corn  they  fhould  be  kept  upon  a 
-line,  one  behind  the  other,  th ruffing  the  right  foot  for¬ 
ward,  and  drawing  the  left  towards  it.  This  is  necef- 
farv,  becaufe  when  grafs  is  mowed  it  is  left  to  fall  jiiil 
where  it  is  cut ;  but  when  corn  is  cut,  it  is  to  be  can  led 
and  laid  in  a  proper  manner  againtl  that  which  is  not 
yet  cut,  and  which  is  at  the  left  hand  of  the  reaper  ; 
and  if  the  feet  were  kept  parallel  to  each  other,  the 
reaper  would  be  obliged  to  extend  and  turn  his  body  in 
a  very  inconvenient  manner. 

After  having  made  public  thefe  obfervations,  the  fo- 
cicty  made  farther  experiments  upon  the  fubjc<A  ;  in 
which  it  was  found,  that  when,  on  account  of  very  wet 
weather,  the  flalks  of  the  corn  are  bent  down,  the 
wooden  teeth  of  the  forementioned  feythes  are  apt  to 
lay  hold  of  fome  ears,  to  the  flalks  of  which  the  iron 
does  not  reach,  and  confequently  not  being  cut  below, 
they  are  pulled  fo  that  the  grain  is  fcattered.  This 
happens  chiefly  when  the  reapers,  not  being  yet  fuffi- 
cicntly  accuflomed  to  that  kind  of  feythe,  do  not  know 
how  to  adapt  it  to  particular  circumflanccs. 

To  remedy  this  inconvenience,  it  occurred  to  an  in- 
genious  blackfmith  to  add  to  the  common  feythe  a  ga¬ 
therer  or  collector  made  of  cloth,  as  may  be  feen  at 
fig.  2.  where  a  b  c  is  a  common  feythe  ;  c  dm  l  of  tie  is 
the  gatherer;  which  at  c  de  is  compofed  of  a  thin  plate 
of  iron,  having  at  its  extremity  a  hollow  for  receiving 
the  point  of  die  blade-  At  e  d  are  holes  for  fewing  in 
the  cloth,  which  is  coarfe,  light,  and  of  low  price  ;  it 
is  alfo  fixed  to  two  thick  iron  wires,  of  which  the  up¬ 
per  one  is  continued  to  fy  where  it  terminates  in  a  hole 
in  the  handle  ;  the  other  is  fixed  to  the  back  of  the 
blade.  The  manner  of  fixing  this  gatherer  to  the  blade 
of  the  feythe  will  be  better  underllood  by  referring  to 
fig.  3.  w  hich  reprefents  one  of  the  irons  which,  by 
means  of  a  ferew,  are  fafiened  to  the  back  of  the  feythe. 
Thefe  irons  proceed  from,  and  make  part  of,  the  up¬ 
right  irons  mn%  lo ,  which  ferve  to  keep  the  gatherer 
extended. 

This  is  a  very  fimple  and  cheap  contrivance;  but  an 
attempt  was  made  to  render  it  Rill  more  fimple,  by  fub- 
Rituting  for  the  gatherer  two  iron  hoops,  which  are 
fhown  in  fig.  2.  by  the  dotted  lines  h  gy  k  i ,  with  a 
crofs  piece  p  which  conne&s  them.  Experience,  how¬ 
ever,  has  fiiewm,  that  the  gatherer  is  in  general  prefe¬ 
rable  to  thefe  hoops,  as  it  does  not  leave  an  ear  of  corn 
behind. 

RECTIFICATION  of  ether,  a  procefs  for  de- 
Suppl.  Vol.  II.  Part  I. 


priving  ether  of  its  fr.Iphureous  acid  (See  Chemistrv,  ReChfici- 

Lidex  in  this  Suppl.)  It  has  been  ufual  to  add  an 

alkali  for  this  purpofe  ;  but  Dizc  has  found  it  much  Red? 

more  advantageous  to  add  a  fublUnce  which  might  af-  - -J 

ford  the  reqwifite  quantity  of  oxygen  to  convert  the 
fulphureous  into  the  fulphuric  acid  ;  in  which  Rate  it 
is  not  difpofed  to  rife  and  come  over.  Various  metallic 
oxyds  were  tried,  among  which  the  black  oxyd  of  man- 
ganefe  proved  the  beR  and  the  cheapeR.  His  procefs 
is  as  follows  : 

The  fulphureous  acid  contained  in  unre&ified  ether 
being  neutralized  with  oxyd  of  manganefe,  the  fluid  is 
decanted  into  a  pewter  vefill  of  the  capacity  of  fifty 
ounces,  which  is  placed  on  a  water  bath.  To  this  vef- 
fel  a  head  and  v/orrn  are  adapted,  the  latter  of  which 
pafles  through  a  refrigeratory  conftantly  fupplied  with 
water  in  a  flreain  from  below,  which  caufes  the  heated 
water  to  flow  off  above.  'Hie  diflillation  is  then  per¬ 
formed  by  railing  the  bath  to  a  temperature  of  36° 

(113°  Fahrenheit,  if  the  decimal  thermometer  be  here 
meant).  The  rectification  by  this  treatment  uliially 
requires  a  day  to  complete  it.  The  flavour  of  the  ether 
is  of  the  bcit  kind,  and  the  product  about  one-iixth 
more  than  in  the  ufual  method  with  retort  and  receiver. 

Dize  has  pradlifed  this  method  wfith  fuccels  for  three 
years. —  "Journal  de  Phyjique ,  Apr'dy  1798. 

Rectification,  in  geometry,  is  the  finding  of  a 
right  line  equal  to  a  curve.  The  redtiiication  of  curves 
is  a  branch  of  the  higher  geometry,  a  branch  in  which 
the  ufe  of  the  inverlc  method  of  fluxions  is  efpecially 
ufeful. 

Turkev-RED,  Levant- Rmy  and  Adrianople- Rrd9 
the  names  indifferently  given  to  that  beautiful  red  dye 
which  diflinguifhcs  the  cotton  manufadlnred  in  the  Ot¬ 
toman  empire,  and  at  AJlracan  in  the  dominions  of  Ruf- 
fia.  We  have  two  accounts  of  the  procefs  of  commu¬ 
nicating  this  dye  to  the  Ruffs  ;  one  by  Profeffor  Pallas 
as  he  faw  it  pradlifed  at  AAracan  ;  the  other  in  the 
9  2d  number  of  the  Ann  ales  de  Chlmie  by  Citizen  Fe¬ 
lix.  As  every  thing  relating  to  ufeful  manufactures  is 
of  general  importance,  we  (hall  give  pretty  copious  ex- 
tradts  from  both  papers 

According  to  Dr  Palla9,  the  dye- fluffs  employed  at 
AAracan  are,  madder,  fumach,  gall-nuts,  alum,  an  infe¬ 
rior  kind  of  foda,  and  fifh-oil.  The  procefs  of  dyeing 
is  as  follows  : 

The  roots  of  the  madder,  when  frefh  gathered,  are 
placed  above  each  other  in  a  Rove,  or  in  a  pit  dug  in 
vifeous  earth  w  hich  has  been  Rrongly  heated.  Earth 
is  then  thrown  over  the  madder,  and  it  mull  fweat  un¬ 
til  the' Rove  or  pit  becomes  cold;  when  the  roots,  the 
fecond  or  third  day,  are  taken  from  it,  and  either  fpiead 
out  or  hung  up  to  dry.  When  it  is  thoroughly  dried 
in  the  fun,  the  madder  is  ground  to  a  very  fine  powder, 
as  are  likewife  the  round  leaves  of  the  fumach  ( rhi/s  eo - 
tinus ).  The  fifh  oil  is  boiled  from  the  entrails  of  the 
Aurgeon  and  other  large  fifhes;  and  the  proof  of  its  be¬ 
ing  pioper  for  dyeing  is,  that  when  mixed  with  a  lixi¬ 
vium  of  foda,  it  mult  immediately  affume  a  milky  ap¬ 
pearance.  Should  that  not  be  the  cafe,  it  cannot  be 
ufed  by  the  dyers. 

The  cotton  to  be  dyed  red  is  firR  wrafhed  exceeding¬ 
ly  clean  in  running  water  ;  and  when  the  weather  is 
clear,  hur.g  up  on  poles  to  dry.  If  it  does  not  dry  be¬ 
fore  the  evening,  it  is  taken  into  the  houfe,  on  account 

^ 


RED  [  59+  1  RED 


Turkey-  of  the  faline  dews  fo  remarkable  in  the  country  around 
&cch  Aftracan,  and  again  expofed  to  the  air  next  morning, 
itimiiii  ^  ","*  J  TVLen  ^  {g  thoroughly  dry  it  is  laid  in  a  tub,  and  fifh* 
oil  is  poured  over  it  till  it  is  entirely  covered.  .  In  this 
Hale  it  mud  Hand  all  night ;  but  in  the  morning  it  is 
hung  up  on  poles,  and  left  there  the  whole  day  ;  and 
this  proccfs  is  repeated  for  a  week,  fo  that  the  cotton 
lies  feven  nights  in  oil,  and  is  expofed  feven  days  to  the 
atmofphere,  that  it  may  imbibe  the  oil,  and  free  itfelf 
from  all  air.  The  yarn  is  then  again  carried  to  a  dream, 
cleaned  as  much  as  pofiible,  and  hung  up  on  poles  to 
dry. 

After  this  preparation  a  mordant  is  made  of  three 
materials,  which  mud  give  the  grounds  of  the  red  co¬ 
lour.  The  pulveriied  leaves  of  the  fumach  are  firft 
boiled  in  copper  kettles  ;  and  when  their  colouring 
matter  has  been  fufficiently  extra&ed,  fome  powdered 
n-alls  are  added,  v/ith  which  the  liquor  mud  he  again 
boiled  ;  and  by  thefe  means  it  acquires  a  dark  dirty  co¬ 
lour.  After  it  has  been  diffidently  boiled  the  fire  is 
taken  from  under  the  kettle,  and  alum  put  into  the  Hill 
hot  liquor,  where  it  is  foon  diffiolved.  The  proportion 
of  thefe  three  ingredients  cannot  be  ascertained,  as  the 
dyers  vary  that  proportion  at  pieefure.  The  powder 
of  the  fumach  leaves  is  meafured  into  the  kettle  with 
ladles  ;  the  water  is  poured  in  according  to  a  gauge, 
on  which  marks  are  made  to  (hew  how  high  the  water 
mud  dand  in  the  kettle  to  foak  fix,  eight,  ten,  & c. 
puds  of  cotton  yarn.  The  galls  and  alum  are  added  in 
the  quantity  of  five  pounds  to  each  pud  of  cotton.  In 
a* word,  the  whole  mordant  mud  be  fufiiclently  yellow, 
drong,  and  of  an  adringent  tade. 

As  foon  as  the  alum  is  diffiolved,  no  time  mud  be 
loft  in  order  that  the  mordant  may  not  be  fuffered  to 
cool.  The  yarn  is  then  put  into  hollow  blocks  of 
wood  fhaoed  like  a  mortar,  into  each  of  which  fuch  a 
ouaritity  of  the  mordant  has  been  poured  as  may  be 
fuflicient  to  moiden  the  yarn  without  any  of  it  being 
left.  As  foon  as  the  workman  throws  the  mordant  in¬ 
to  the  mortar,  he  puts  a  quantity  of  the  yarn  into  it, 
and  preffies  it  down  with  his  hand  till  it  becomes  uni¬ 
formly  moiftened,  and  the  whole  cotton  yarn  has  ftruck. 
By  this  it  acquires  only  a  pale  yellow  colour,  which, 
however,  is  dui able.  It  is  then  hung  up  on  poles  in 
the  fun  to  dry  ;  again  wafhed  in  the  dream,  and  after¬ 
wards  dried  once  more. 

The  next  part  of  the  procefs  is  to  prepare  the  mad¬ 
der  dye.  The  madder,  ground  to  a  fine  powder,  is 
fpread  out  in  large  troughs,  and  into  each  trough  is 
poured  a  large  cupful  of  fheep’a  blood,  which  is  the 
kind  that  can  be  procured  with  the  greated  facility  by 
the  dyers.  The  madder  mud  be  llrongly  mixed  in  it 
by  means  of  the  hand,  and  then  dand  fome  hours  in  or¬ 
der  to  be  thoroughly  foaked  by  it  'The  liquor  then 
affiumes  a  dark  red  appearance,  and  the  madder  in  boih 
ing  yields  more  dye. 

After  this  procefs  water  is  made  hot  in  large  kettles, 
fixed  in  brickwork;  and  as  foon  as  it  is  warm,  the  pre¬ 
pared  red  dye  is  put  into  it,  in  the  proportion  of  a 
pound  to  every  pound  of  cotton.  The  dye  is  then  fuf¬ 
fered  to  boil  drongly ;  and  when  it  is  enough,  which 
may  be  tried  on  cotton  threads,  the  fire  is  removed 
from  under  the  kettle,  and  the  prepared  cotton  is  de- 
pofited  near  it.  The  dyer  places  himfelf  on  the  edge 
of  the  brickwork  that  inclofes  the  kettle;  dips  the  cot¬ 


ton  yarn,  piece  by  piece,  into  the  dye  ;  turns  it  round  Turkey- 
backwards  and  forwards ;  preffies  it  a  little  v/ith  his 
hands  ;  and  lays*  each  piece,  one  after  the  other,  in 
pails  Handing  ready  for  the  purpofe.  As  foon  as  all 
the  cotton  has  received  the  firft  tint,  it  is  hung  up  to 
diy  ;  as  the  red,  however,  is  Hill  too  dull,  the  yarn, 
which  has  been  already  dyed  once,  and  become  dry,  is 
put  once  more  into  the  dyeing-kettle,  and  mull  be  left 
there  to  feethe  for  three  hours  over  a  Hrong  fire  ;  by 
which  it  acquires  that  beautiful  dark  red  colour  which 
is  fo  much  eHcemed  in  the  Tuikey  yarn.  The  yarn  is 
now  taken  from  the  dye  with  Hicks ;  the  fuperfhious 
dye  which  adheres  to  it  is  fhaken  offi ;  the  hanks  are 
put  in  order,  and  hung  up,  one  after  another,  to  dry. 

When  it  is  thoroughly  dry,  it  is  wafhed  in  the  pure 
Hream,  and  again  dried. 

In  the  laft  place,  the  above-mentioned  foda  is  diffiol- 
ved  with  boiling  water  in  tubs  dt Hined  for  that  purpofe, 
and  it  is  nfual  at  Aftracan  to  allow  20  pounds  of  foda  to 
40  pounds  of  cotton,  or  half  the  weight.  Large  earth¬ 
en  jirs,  which  are  made  in  Perfia  of  very  ftrong  clay, 
a  yard  and  a  half  in  height,  almoft  five  fpans  wide  in 
the  belly,  and  ending  in  a  neck  a  fpan  and  a  half  in 
diameter,  incloied  by  means  of  cement  in  brickwork 
over  a  fire-place,  in  fuch  a  manner  that  the  necks  only 
appear,  are  filled  with  the  dyed  cotton  yarn.  The  ley 
of  diffiolved  foda,  which  is  blackifii  and  very  fharp,  is 
then  poured  over  it  till  the  jars  be  filled  ;  and  fome 
clean  mgs  are  preffed  into  their  mouths,  that  the  upper- 
moH  fkains  of  yarn  may  not  lie  uncovered.  A  fire  is 
then  made  in  the  fire  place  below,  and  continued  for 
24  hours  ;  and  in  the  mean  time  the  Hearn  which  arifes 
from  the  jars  is  fren  colle&ed  among  the  rags  in  red 
diops.  By  this  boiling  the  dye  is  Hill  more  heighten¬ 
ed,  and  is  made  to  Itiike  completely  ;  every  thing  fu- 
perfluous  is  removed,  and  all  1  he  fat  matter  which  Hill 
adheres  to  the  yarn  is  wafhed  out.  Nothing  more  is 
then  neceffiary  for  completing  the  dye  of  the  yarn  but 
to  rinfe  it  well  feveral  times  in  running  water,  and  then 
to  dry  it.  ^ 

Cotton  cloth  is  dyed  with  madder  at  AHracan  in'the 
fame  manner  ;  but  many  purfue  a  fraudulent  procefs, 
by  dyeing  with  red  wood,  and  then  fell  their  cloth  as 
that  which  has  been  dyed  in  the  proper  manner. 

The  proceffes  followed  in  the  Grecian  manufa&ories 
in  the  Levant,  as  deferibed  by  M.  Felix,  varies  in  fome 
particulars  from  this.  The  firft  procefs  is  that  of  clean¬ 
ing  the  cotton  :  for  which  purpofe  three  leys  are  em¬ 
ployed  ;  one  of  foda,  another  of  afhes,  and  a  third  of 
lime.  The  cotton  is  thrown  into  a  tub,  and  moiftened 
with  the  liquor  of  the  three  leys  in  equal  quantities  :  it 
is  then  boiled  in  pure  water,  and  wafhed  in  running 
water. 

The  fecond  bath  given  to  the  cotton  is  compofed  of 
foda  and  fheep’s  dung  diffiolved  in  water.  To  facilitate 
the  folution,  the  foda  and  dung  are  pounded  in  a  mor¬ 
tar.  The  proportions  of  thefe  ingredients  employed, 
are  one  occa  of  dung,  fix  of  foda,  and  forty  of  water  ; 
each  occa  being  equal  to  about  fifty  ounces.  When 
the  ingredients  are  well  mixed,  the  liquor  expreffied 
from  them  is  ftrained  ;  and  being  poured  into  a  tub,  fix 
occas  of  olive  oil  are  added  to  it,  and  the  whole  is  well 
ftirred  till  it  becomes  of  a  whitiih  colour  like  rnilk. 

The  cotton  is  then  befpririkled  with  this  water  ;  and 
when  the  fkaijis  are  thoroughly  moiftened)  they  are 
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wrur*/,  prcfiecl,  and  expofed  to  dry.  The  fame  bath 
mut\  be  repeated  three  or  four  times,  becaufe  it  is  this 
liquor  which  renders  the  cctton  more  or*  lefs  fit  for  re¬ 
ceiving  the  dye.  Each  bath  is  given  with  the  fame  ti-^ 
quor,  and  ought  to  continue  five  or  fix*  hours.  It  is  to 
be  obferved  that  the  cotton,  after  each  bath,  mud  be 
dried  without  being  wafhed,  as  it  ought  not  to  be 
rfnfcd  till  after  the  lad  bath.  The  cotton  is  then  as 
white  as  if  it  had  been  bleached  in  the  fields. 

It  may  be  fuppofed  that  the  dung  is  of  no  utility  for 
fixing  the  colours:  hut  this  fuppolition  would  be  rafh; 
for,  as  M.  Felix  obferves,  it  is  well  known  that  this 
fubOance  contains  a  great  quantity  of  volatile  alkali  in 
a  difengaged  date,  which  ha?  the  property  of  giving  a 
rofy  hue  to  the  red.  It  is  therefore  probable  that  it  is 
to  this  ingredient  that  the  red  dyes  of  the  Levant  are 
indebted  for  their  fplendour  and  vivacity.  This  much, 
at  any  rate,  is  certain,  that  the  Morocco  leather  of  the 
Levant  is  prepared  with  dog’s  dung  ;  becaufe  it  has 
been  found  that  this  dung  is  proper  for  heightening  the 
colour  of  the  lack. 

The  procefs  of  galling,  which  follows  the  bath  of 
dung,  is  performed  by  immeriing  the  cotton  in  a  bath 
of  warm  water,  in  which  five  occas  of  pulverifed  gall- 
nuts  have  been  boiled.  This  operation  renders  the 
cotton  more  fit  for  being  faturated  with  the  colour,  and 
gives  to  the  dye  more  body  and  ftrength.  After  the 
galling  comes  aluming,  which  is  perfouned  twice,  with 
an  interval  of  two  days,  and  which  confifts  in  dipping 
the  cotton  into  a  bath  of  water  in  which  five  occas  ot 
alum  have  been  infufed,  mixed  with  five  occas  of  water 
alkalifed  by  a  ley  of  foda.  The  aluming  rauft  be  per¬ 
formed  with  care,  as  it  is  this  operation  which  mokes 
the  colouring  particles  combine  befl  with  the  cotton, 
and  which  fecures  them  in  part  from  the  dtftru&ive  ac¬ 
tion  of  the  air.  When  the  fecond  aluming  is  fimfhed, 
the  cotton  is  wrung ;  it  is  then  prefifed,  and  put  to  foak 
in  running  water,  after  being  inclofed  in  a  b2g  of  thin 
cloth. 

The  workmen  then  proceed  to  the  dyeing.  To  com- 
pofe  the  colours,  they  put  in  a  kettle  five  occas  of  wa¬ 
ter,  and  35  occas  of  a  root  which  the  Greeks  call  ali- 
zariy  or  painting  colour,  and  which  in  Europe  is  known 
under  the  name  of  madder .  The  madder,  after  being 
pulverifed,  is  moiftened  with  one  occa  of  ox  or  fheep  s 
blood.  The  blood  (Lengthens  the  colour,  and  the 
dofe  is  increafed  or  leffened  according  to  the  (hade  of 
colour  required.  An  equal  heat  is  maintained  below 
the  kettle,  but  not  too  violent;  and  when  the  liquor 
ferments,  and  begins  to  grow  warm,  the  (kains  are 
then  gradually  immerfed  before  the  liquor  becomes  too 
hot.  They  arc  then  tied  with  packthread  to  fmall  rods 
placed  crofTwife  above  the  kettle  for  that  purpofe;  and 
when  the  liquor  boils  well,  and  in  an  uniform  manner, 
the  rods  from  which  the  fkains  were  fufpended  are  re¬ 
moved,  and  the  cotton  is  fuffered  to  fall  into  the  kettle, 
where  it  mu  ft  remain  till  two-thirds  of  the  water  is  eva¬ 
porated.  When  one  thiid  only  of  the  liquor  remains, 
the  cotton  is  taken  out  and  wafhed  in  pure  water. 

The  dye  is  afterwards  brought  to  perfection  by 
means  of  a  bath  alkalifed  with  foda.  this  manipula¬ 
tion  is  the  mo(l  difficult  and  the  moil  delicate  of  the 
whole,  becaufe  it  is  that  which  gives  the  coloui  its 
tone.  The  cotton  is  thrown  into  this  new  bath,  and 
made  to  boil  over  a  Ready  fire  till  the  colour  affumea 


95  1  R  E  F 

the  required  tint.  The  whole  art  confifts  in  catching  Turfeey- 
the  proper  degree  :  a  careful  workman,  therefore,  mufi  R^‘l 
watch  with  the  utmoft  attention  for  the  moment  when 
it  is  neceffary  to  take  out  the  cotton  ;  and  he  will  ra-  — — ^ ^ 
ther  burn  his  hand  than  mifs  that  opportunity. 

It  appears  that  this  bath,  which  the  Greeks  think 
of  fo  much  importance,  might  be  fupplied  by  a  ley  of 
foap  ;  and  it  is  probable  that  faponaceous  water  would 
give  the  colour  more  bright  nefs  and  purity. 

M.  Felix  feems  doubtful  whether  the  ali-zari  of  the 
Greeks  be  the  fame  plant  with  the  European  madder. 

If  it  be,  its  fuperiority  miift  arife  from  the  n  ode  in 
which  it  is  cultivated,  and  the  method  employed  to  dry 
it.  The  ali  zari  is  not  collected  till  the  fifth  or  fixth 
year  of  its  growth,  when  it  has  acquired  its  full  ftrength  ; 
and  as  it  is  the  woody  part  of  the  root6  which  afiord3 
the  greateft  quantity  of  colouring  particles,  this  mufi 
give  it  an  obvious  fuperiority  over  madder,  which  is 
collected  before  it  has  arrived  at  maturity.  The  mode 
of  deficcation  contributes  alfo,  in  the  opinion  of  our 
author,  to  improve  the  quality  cf  the  ali*  zari.  The 
Levantines  dry  it  in  the  open  air  ;  and  this  operation 
is  eafy  in  a  country  where  great  drynefs  prevails  in  the 
atmofphcre,  while  in  our  damp  climates  we  are  obliged 
to  dry  the  madder  by  lloves.  l  ienee  it  happens  that 
the  fmoke,  which  mixes  itfelf  with  the  cold  air,  and 
penetrates  the  roots,  impregnates  them  with  fuliginous 
particles,  which  alter  the  colouring  fubftance  ;  an  acci¬ 
dent  w'hich  does  not  take  place  when  the  madder  is 
dried  without  the  affi (lance  of  fire.  > 

For  the  philofophical  principles  of  thefe  precedes  of 
dyeing,  fee  Animal  and  Vegetable  Substances  in  this 
Supplement . 

REDINTEGRATION,  is  the  taking  or  finding 
the  integral  or  fluent  again  from  the  fluxion.  See 
Fluxions,  EncycL 

REFLECTOR  for  a  light-housf,  is  oompofed 
of  a  number  of  fquare  plane  glafs  mirrors,  fimilar  to 
thofe  with  wdiieli  Archimedes  h  faid  to  have  fet  fire  to 
the  Roman  fleet  at  the  fiege  of  Syracufe  (See  Burn¬ 
ing,  EncycL)  Each  of  thefe  mirrors  is  about  an  inch 
fquare ;  and  they  are  all  difpofed  clofe  to  each  other 
in  the  concave  of  a  parabolic  fegment,  formed  of  ftucco 
or  any  other  proper  bed.  Stucco  has  been  found  to  an- 
fwer  the  purpofe  beft  ;  and  is  accordingly  employed  in  all 
the  reflectors  of  the  light-houfes  ereCted  by  Mr  Thomas 
Smith  tinplate  w*orker,  Edinburgh,  at  the  expence,  and 
by  the  authority,  of  government.  This  ingenious  and 
modeft  man  feems  to  have  conceived  the  idea  of  illumina¬ 
ting  light-houfes  by  means  of  lamps  and  reflectors  in- 
ftead  of  coal-fires,  without  knowing  that  fomething  of 
the  fame  kind  had  been  long  ufed  in  France  ;  he  has 
therefore  all  the  merit  of  an  inventor,  and  what  he  in¬ 
vented  be  has  carried  to  a  high  degree  of  perfection. 

His  parabolic  moulds  are  from  three  to  five  or  fix 
feet  in  diameter  ;  and  in  the  centre  or  apex  of  each  is 
placed  a  long  (hallow  lamp  of  tin  plate,  filled  with 
whale  oil.  In  each  lamp  are  fix  cotton  wicks,  almoft 
contiguous  to  each  other,  which  are  fo  difpofed  as  to  . 
burn  without  trimming  for  about  fix  houis.  The  light 
of  thefe  is  refkCted  from  each  mirror  fpread  over  the 
concave  furface,  and  is  thus  multiplied,  as  it  were,  by 
the  number  of  miirors.  The  ftncco  moulding  ii  co¬ 
vered  on  the  back  with  tin  plate,  from  which  a  tube, 
immediately  over  the  lamp,  proceeds  to  the  roof  of  the 
3  D  2  light 
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Refie&or,  light  room,  and  ferves  as  a  funnel,  through  which  the 
Reflexity.  fmoke  efcapes  without  tallying  the  faces  of  the  mirrors. 

The  light-room  is  a  cupola  or  lantern  of  from  eight  to 
twelve  Tides,  compofed  entirely  of  glafs,  fixed  in  call-iron 
frames  or  fafhes,  and  roofed  with  copper.  On  circular 
benches  palling  round  the  infide  of  this  lantern,  at 
about  eighteen  inches  from  the  glafs  frames,  are  placed' 
the  refle&ors  with  their  lamps,  fo  as  that  the  concave 
furfaces  of  two  or  three  of  the  refledtors  front  every 
point  of  the  compafs,  and  throw  a  blaze  of  light  in  all 
dire&ions.  In  the  roof  immediately  over  the  centre  of 
the  room  is  a  hole,  through  which  pafs  all  the  funnels 
already  mentioned,  and  which  ferves  likewife  to  admit 
frelh  air  to  the  lamps.  This  light-rcom  is  firmly  fixed 
on  the  top  of  a  round  tower  fo  as  to  be  immoveable  by 
the  weather  ;  and  the  number  of  the  refiedlors,  and  the 
height  of  the  tower,  are  lefs  or  greater  according  as  it 
13  the  intention  that  the  light  fhonld  be  feen  at  a  lefs  or 
a  greater  diflance. 

A  man  judging  from  mere  theory  would  be  very  apt 
to  condemn  light-houfes  of  this  kind ;  becaufe  the  firm¬ 
ed  building  (hakes  in  a  violent  ftorm,  and  becaufe  fucli 
lhaking,  he  might  think,  would  fometimes  throw  the 
whole  rays  of  light  into  the  air,  and  thus  miflead  the 
bewildered  feaman.  This  opinion,  we  know,  was  a&ually 
entertained  of  them  by  one  of  the  profoundell  philo- 
fophers  and  mod  feientific  mechanicians  of  the  age. 
Experience,  however,  has  convinced  him,  as  well  as  the 
public  at  large,  that  fuch  apprehenfions  are  groundlefs, 
and  that  light-houfes  with  lamps  and  refltdors  are,  in 
every  point  of  view,  preferable  to  thofe  with  fires  burn¬ 
ing  in  the  open  air.  They  are  fupported  at  much  lefs 
expcnce ;  their  light  is  more  brilliant,  and  feen  at  a 
greater  didance,  whild  it  can  never  be  obfeured  by 
fmoke,  or  beaten  down  on  the  lec-fide  by  a  violent  gull 
of  wind  ;  and  what  is  perhaps  of  dill  greater  import^ 
ance,  the  refledxors  with  their  lamps  may  be  fo  varioufly 
placed,  that,  as  Mr  Smith  obferves,  one  light-houfe  can¬ 
not  be  midaken  for  another.  If  we  add  to  all  this,  that 
the  lamps  do  not  Rand  in  need  .of  trimming  fo' often  as 
open  fires  require  fuel,  and  that  the  light  man  is  never 
expofed  either  to  cold  or  to  wet  by  attending  to  his  duty, 
we  mud  be  convinced  that  light-houfes  with  refle&ors- 
are  much  lefs  liable  to  be  negk&ed  in  dormy  weather 
than  thofe  with  open  fires,  and  that  this  circumdancc 
alone  would  be  enough  to  give  the  former  a  preference, 
clmod  incalculable,  over  the  latter. 

*  It  has  been  propofed  to  make  the  concave  furface  of 
the  parabola  one  fpeculum  of  metal,  indead  of  covering 
it  over  with  a  multitude  of  plain  glafs  mirrors ;  or  to 
diminifh  the  fize  of  each  mirror,  if  they  are  to  be  re¬ 
tained  in  preference  to  the  metallic  fpeculum.  To  every 
man  who  has  but  dipped  into  the  fcience  of  optics,  it 
muft  be  obvious,  that  either  of  thefe  alterations  would  be 
wrong.  The  blighted  metal  does  not  reficdl  fuch  a 
quantity  of  light  as  well  foliated  clear  glafs  ;  and  were 
the  fize  of  the  mirrors  to  be  diminifiicd,  the  number  of 
joinings  would  be  increafed,  in  each  of  which  fome 
light  is  lod,  not  merely  in  the  feam,  but  from  its  being 
almod  impofiible  to  foliate  glafs  perfe&ly  at  its  edge. 

REFLEXITY,  a  word  employed  by  Mr  Brougham 
to  denote  a  property  of  light  which  caufes  the  different 
rays  to  be  a&ed  upon  by  bodies,  and  to  begin  to  be  re- 
fradled,  refle&ed,  infle&ed,  and  dcfle&ed,  at  different 
diftances.  This  property  follows  the  fame  law  that 


the  other  optical  properties  of  light  follow:  the  red  rayRefrafllc 

having  mod  reflexity,  and  the  violet  lead  (See  Phtlofo .  ' - 

phi  cal  Tranfaflions ,  1797,  p.  360.)  Mr  Brougham 
has  denoted  this  property  by  the  three  words,  ref  ran  • 
gity,  reflexity ,  an d/lexity  ;  but  as  the  power  is  the  lame, 
there  is  no  occafion  for  different  names.  Some  philo- 
fophers  have  refufed  to  admit  this  as  a  new  property ; 
we  have  not  verified  it  by  experiment. 

REFRACTION  of  altitude,  is  the  arc  or  por¬ 
tion  of  a  vertical  circle,  by  which  the  altitude  of  a  dar 
is  increafed  by  the  rtfradlion  of  light. 

Rffraction  of  Afcenfion  avd  Defcenfion ,  is  an  arc  of 
the  equator,  by  Which  the  afcenfion  and  defcenfion  of 
a  Rar,  whether  right  or  oblique,  is  increafed  or  dimi¬ 
ni  fhed  by  the  refra&ion. 

Retraction  of  Declination ,  is  an  arc  of  a  circle  of 
declination,  by  which  the  declination  of  a  dar  is  increa¬ 
fed  or  diminifhed  by  refra&ion. 

Refraction  of  Latitude ,  is  an  arc  of  a  circle  of  lati¬ 
tude,  by  which  the  latitude  of  a  dar  is  increafed  or  di¬ 
minifhed  by  the  refradlion. 

Refraction  of  Longitude ,  is  an  arc  of  the  ecliotic, 
by  which  the  longitude  of  a  dar  is  increafed  or  dimi¬ 
nifhed  by  means  of  the  refra&ion. 

Terrcjlrial  Refraction ,  is  that  by  which  terredriai 
objefls  appear  to  be  raifed  higher  than  they  really  are, 
in  obferving  their  altitudes.  i  he  quantity  of  this  re¬ 
fraction  is  edimated  by  Dr  Mafkelyne  at  one  tenth  ; 
by  Le  Gendre  at  one- fourteenth  ;  by  De  Lambre  at 
one-eleventh;  and  by  others  at  a  twelfth  of  the  didance 
of  the  objeCl  obferved,  expreffed  in  degrees  of  a  great 
circle.  Blit  it  is  obvious  that  there  can  be  no  fixed 
quantity  of  this  refra&ion,  fince  it  depends  upon  the 
date  of  the  atmofphcre,  which  is  extremely  variable. 

Hence  fome  very  Angular  effedls  of  it  are  related,  of 
which  the  following  is  worthy  of  notice.  It  is  taken 
from  the  Philofophical  Transactions  of  London  1798  ; 
being  an  extraCt  of  a  letter,  dated  Hadings,  Augud  u 
1 797- 

“  On  Wednefday,  July  26,  about  five  o’clock  in  the 
afternoon,  while  I  was  fitting  in  my  dir.irg  room  at  this 
place,  which  is  fituated  upon  the  Parade,  clofe  to  the 
fea  fhore,  nearly  fronting  the  fouth,  my  attention  was. 
excited  by  a  number  of  people  running  down  to  the 
feafide.  Upon  enquiring  the  reafon,  I  was  informed 
that  the  coad  of  France  was  plainly  to  be  diftingnifhedT 
by  the  naked  eye.  I  immediately  went  down  to  the 
fhore,  and  was  furprifed  to  find  that,  even  without  the  ~ 
alii  da  nee  of  a  tele  f  cope,  1  could  very  plainly  fee  the 
cliffs  on  the  oppolite  coad  ;  which,  at  the  neared  part, 
are  between  40  and  50  miles  ditbuit,  and  are  not  to  be 
difcerned,  from  that  low  iituation,  by  the  aid  of  the- 
bell  glaffes.  They  appealed  to  be  only  a  few  miles  off, 
and  feerned  to  extend  for  fome  leagues  along  the  coad. 

I  purfued  my  walk  along  the  fhore  enflward,  clofe  to 
the  water’s  edge,  converfing  with  the  failors  and  fifher- 
men  upon  the  fubjeCt.  They  at  firfi  could  not  be  per- 
fuaded  of  the  reality  of  the  appearance  ;  but  they  foon 
became  fo  thoioughly  convinced,  by  the  cliffs  gradually, 
appearing  more  elevated,  and  approaching  nearer,  as  it 
were,  that  they  pointed  out  and  named  to  me  the  dif¬ 
ferent  places  they  had  been  acciiflomed  to  vifit  ;  fuch 
as  the  Bay,  the  Old  Head  or  Man,  the  Windmill,  &c. 
at  Boulogne  ;  St  Vallery,  and  other  places  on  the  coad; 
of  Picardy  ;  which  they  aftewards  confirmed  when 

they 
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IfgU  they  viewed  them  through  their  telefcopcs.  Their 
">M|il  obfervations  were,  that  the  places  appeared  as  near  as 
■J  ulus.  j£  they  were  failing,  at  a  fmall  riiftance,  into  tlie  har- 
Ur~"  hours.” 

The  writer  of  this  extra&  wa3  W.  Latham,  Efq; 
F-  R  S.  and  A.  S.  who  adds,  that  the  day  was  ex¬ 
tremely  hot,  that  it  was  high  water  at-  Haftings  about 
two  o’clock  P  M.  and  that  not  a  breath  of  wind  w  as 
itirring  the  whole  day. 

REGIS  (Peter  Sylvain),  a  French  philofopher,  and 
great  propagator  of  Carte fianifm,  was  torn  in  Agtuois 
1632.  He  cultivated  the  languages  and  philofophy  urn 
der  the  Jefuits  at  Cahors,  and  afterwards  divinity  in  the 
univerfity  of  that  town,  being  defigned  for  the!  church. 
He  made  fo  uncommon  a  progrefs,  that  at  the  end  of 
four  years  he  was  offered  a  doctor’s  degree  without  the 
ufual  charges  ;  but  he  did  not  think  it  became  him  to 
accept  of  it  till  he  had  ftudied  alfo  in  the  Sorlonne  at 
Paris.  He  went  thither,  but  was  foon  difgufted  with 
theology  ;  and  as  the  philofophy  of  Lea  Cartes  began 
at  that  time  to  make  a  noife  through  the  le&ures  of 
Rohault,  he  conceived  a  tafte  for  it,  and  gave  himfclf 
up  entirely  to  it.  He  frequented  thefe  lectures  ;  and 
becoming  an  adept,  went  to  Touloufe  in  1665,  and 
read  le&ures  in  it  hinrrfelf.  Having  fine  parts,  a  clear 
and  fluent  manner,  and  a  happy  way  of  making  liimfelf 
underftood,  he  drew  all  forts  of  people ;  the  magistrates, 
the  learned,  the  ecckfiaftics,  and  the  very  women,  who 
now  all  affedted  to  abjure  the  ancient  philofophy.  In 
1680  he  returned  to  Paris;  where  the  concourfe  about 
him  was  fuch,  chat  the  fticklers  for  Peripateticifm  be¬ 
gan  to  be  alarmed.  They  applied  to  the  archbifliop  of 
Paris,  who  thought  it  expedient,  in  the  name  of  the 
king,  to  put  a  flop  to  the  le&ures  ;  which  accordingly 
were  difeontinued  for  feveral  months.  The  whole  life 
of  Regis  was  fpent  in  propagating  the  new  philofophy. 
In  1690  he  publifhed  a  formal  fyftem  of  it,  containing 
logic,  raetaphyfics,  phyiics,  and  morals,  in  3  vols  4 to, 
and  written  in  French.  It  was  reprinted  the  year  after 
at  Amfterdam,  with  the  addition  of  a  difcouifc  upon 
ancient  and  modern  philofophy.  He  wrote  afterwards 
feveral  pieces  in  defence  of  his  fyflein  ;  in  which  he  had 
difputes  with  M.  Huet,  Du  Hamel,  Malebranche,  and 
others.  His  works,  though  abounding  with  ingenuity 
and  learning,  have  been  disregarded,  in  confequence  of 
the  great  difeoveries  and  advancement  in  philofophic 
knowledge  that  have  been  fince  made.  He  died  in  1 707. 
tie  had  been  chofen  member  of  the  academy  of  fciencet> 
in  1699*. 

^  “Iltw  REGULAR  body,  called  alfo  Platonic  Body,  is  a 
body  or  folid  comprehended  by  like,  equal,  and  regular 
plane  figures,  and  whofe  folid  angles  are  all  equal. 

The  plane  figures  by  which  the  folid  is  contained 
are  the  faces  of  the  folid  ;  and  the  ildes  of  the  plane 
figures  are  the  edges,  or  linear  Tides  of  the  folid. 

There  are  only  five  regular  folids,  viz. 

The  tetrahedron,  or  regular  triangular  pyramid,  ha¬ 
ving  four  triangular  faces  ; 

The  hexahedron,  or  cube,  having  fix  fquare  faces  ; 

The  o&ahedron,  having  eight  triangular  faces ; 

The  dodecahedron,  having  twelve  pentagonal  faces ; 

the  fcofahedron,  having  twenty  triangular  faces* 

.  Befides  thefe  five,  there  can  be  no  other  regular  bo¬ 
dies  in  nature.  See  Platonic  Body ,  Suppl. 

REGULUS,  in  aftronomy,  a  ftar  of  the  firft  mag- 
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nitude,  in  the  ccnflellation  Leo  ;  called  alfo,  from  its  Reid, 
fituation,  Cor  Leonis ,  or  the  Lion's  Heart  ;  by  the  A- 
rabs,  Aihabor ;  and  by  the  Chaldeans,  Kalbeleced ,  or 
Karbeleceid ;  from  an  opinion  of  its  influencing  the  af¬ 
fairs  of  the  heavens. 

REID  (Thomas,  D.  D.),  fo  well  known  to  the 
public  by  his  moral  and  metaphyfical  writings,  was  the 
fun  of  the  Rev.  Lewis  Reid,  minifter  cf  the  paiifh  of 
St rachan,  in  the  county  cf  Kincardine,  North  Britain. 

His  mother  was  the  daughtei  of  David  Gregory,  Efq; 

*ff  Ivinardie,  of  whom  feme  account  has  been  given  in 
this  Supplement ,  and  After  to  David,  James,  and  Charles 
Gregories,  w-ho  were  at  the  fame  time  profeflois  of 
aftronomy,  or  mathematics,  in  the  universities  of  Ox¬ 
ford,  Edinburgh,  and  St  Andrews* 

Fie  was  Fern  at  the  parfonage-honfe  of  Straehan  in 
April  1710,  and  received  the  rudiments  of  his  educa¬ 
tion  at  the  parifh  fehool  of  Kincardine  onicl.  At  that 
period  the  parochial  fcliools  of  Scotland  were  very  fu- 
pcrior  to  what  they  are  now*  ;  and  young  men  went 
from  them  to  the  univerfity  well  furnifhed  with  philo. 
logical  learning.  1  he  progrefs  of  young  Reid  limit 
have  been  rapid  ;  for  he  was  removed  from  fehool  to 
the  Marifchal  College,  Aberdeen,  when  not  more  than 
twelve  years  of  age  ;  and  we  have  never  heard  that  lie 
was  admitted  into  the  univerfity  before  lie  was  qualified 
to  profit  by  tire  leisures  of  the  profeffors.  On  1  he  con¬ 
trary,  he  foon  difplayed  the  genius  of  his  mother’s  fa¬ 
mily,  and  flione  confpicuous  among  the  Undents  of  ma¬ 
thematics  in  a  college  where  that  fcience  has  been  at  all 
times  cultivated  with  ardour  and  fuecefs. 

After  the  ufual  conrfc  of  four  years  employed  in  the 
ft udy  of  Latin,  Greek,  Mathematics,  and  Philofophy, 
he  probably  took,  his  degree  of  -M.  A.  which,  at  that 
period,  and  for  a  long  time  fnbfcquent  to  it,  was  the 
nniverfal  pra&icc  hi  the  univerfity. of  Aberdeen,  and 
then  commenced  the  iludy  ol  theology.  In  due  time 
he  was  liccufed  to  preach  the  gofpel  according  to  the 
forms  of  the  church  of  Scotland  ;  but  continued  to  ic- 
fide  for  fome  years  in  Aberdeen,  cultivating  his. favourite 
fcience,  mathematics* 

The  mathematical  chair  in  Marifchal  College  was 
then  filled  by  Mr  John  Stuart,  a  rr  an  of  great  eminence 
in  his  profeffion  ;  but  who,  like  many  other  profound 
mathematicians,  was  not  happy  in.  his  mode  of  commu¬ 
nicating  fcience,  at  leaft  to  the  duller  part  of  hr,  pupils. 

Mr  Reid  oceafionally  read  lc&uies  for  the  profelfor  ; 
and  a  friend  of  our’s,  by  no  means  dull,  has  often  been 
heard  to  exprefs  great  fatisfa&ion  that  Mr  Stuart  wan 
kept  a  whole  winter  from  the  Ichools,  when  he  was  a 
Undent,  and  that  the  clafs  was  taught  by  Mr  Reid. 

“  Had  it  not  been  for  this  circumllance  (faid  he)  I 
fliould  never  have  underftood  moie  of  mathematics  than 
the  firft  fix  books  of  Euclid’s  elements  ;  but  Mr  Reid 
had  the  faculty  of  making  every  thing  intelligible  to 
the  ftudents  which  he  clearly  apprehended  himfelf.” 

He  could  not,  however,  fpend  his  life  in  the  ftudy- 
of  mathematics,  and  in  reading  barren  le&ures  for  other 
men.  He  had  been  educated  for  the  church;  and  it 
was  in  the  church  only  that  he  had  the  profpeft  of 
gaining  a  livelihood.  He  was  accordingly  prefented, 
we  know  not  in  what  year,  to  the  church  of  New- 
Machar  in  Aberdeenfhire,  at  a  time  when  the  good 
people  of  Scotland  were  very  far  from  being  reconciled 
to  the  rights  of  patronage  5  and  the  confequence  was, 

that 
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Reki.  that  his  fettlement  met  with  much  popular  oppofition. 

— Even  a  little  tict  took  place  in  the  church  at  his  ordi¬ 
nation  ;  but  he  Toon  gained  the  pffiflions  of  his  fleck 
by  his  good  fenfe,  his  acknowledged  worth,  and  his  un¬ 
wearied  attention  to  all  their  wants,  which  he  was  ever 
ready  to  relieve  to  the  utmoil  exrent  of  his  abilities.  So 
deeply  rooted  indeed  was  their  regard  for  him  at  laft, 
that,  though  it  is  now  almoft  half  a  century  fince  his 
relation  to  the  parifh  of  New  Machar  ceaied/his  me¬ 
mory  continues  to  be  revered  in  that  parifh  even  at  the 
prefent  day  ;  and  the  following  anecdote  evinces  that  1$ 
is  not  revered  without  rtafon. 

A  man  who,  from  being  in  decent  circumflances,  and 
a  member  of  the  kirk  felfion  (See  Presbyterians, 
Encycl ),  when  Dr  Reid  was  minifter,  had  become,  in 
his  old  age,  poor  and  infirm,  obfeived  to  the  then  mi¬ 
nifter  of  the  parifh,  that  if  he  were  able  to  go  to  Glaf- 
gow,  and  make  his  cafe  known  to  his  old  friend  and 
pallor,  he  was  fure  that  he  would  get  fomething  done 
for  him.  This  obfervation  was  reported  to  the  DoXor, 
who  inflantly  recolleXed  the  man,  though,  in  all  pro¬ 
bability,  he  had  not  thought  of  him  for  thirty  years; 
and  he  fettled  upon  him  an  annual  penfion  of  ten 
pounds,  which  was  punctually  paid  as  long  as  they  both 
lived.  The  pride  of  fcience  had  not  from  the  mind  of 
this  great  man  eradicated  the  amiable  fympatliies  of 
humanity,  nor  had  his  philofophic  fame  made  him  over¬ 
look  the  unafpiring  duties  of  the  Chriftian  pallor. 

In  the  year  1751,  about  the  beginning  of  the  feffion 
or  annual  term,  one  of  the  profelfors  of  philofophy  in 
King’s  College,  Aberdeen,  died  p  and  his  death  being 
unexpected,  prefented  to  the  other  members  of  that 
learned  body  fome  difficulty  in  carrying  on  the  ufuai 
eourfe  of  education  for  that  year.  At  thk  our  readers 
will  not  be  furptifed,  when  they  rtfleCf  on  the  mode  in 
which  fcience  was  taught  in  that  univerfity  ;  for  he  who 
could  with  propriety  be  placed  in  the  vacant -chair,  muft 
have  been  qualified,  without  much  previous  preparation, 

.  to  read  leXnres  on  Logic,  Ontology,  Pneumatics, 
Morals,  Politics,  Mathematics,  and  Natural 
*  Philosophy  (See  Gerard,  in  this  Suppl. ).  In  fuch 
a  place  as  Aberdeen,  it  is  hardly  to  be  fuppofed  that 
there  was  a  fingle  man  unemployed,  fo  completely  ma¬ 
iler  of  all  thefe  branches  of  fcience,  as  to  take  up  the 
clafs  where  it  was  dropt  by  the  deccafed  profeffor,  and 
carry  it  fuccefsfully  through  that  fcience,  whatever -it 
might  be,  in  which,  at  his  death,  he  chanced  to  be  lec¬ 
turing.  It  occurred,  however,  to  the  principal,  and 
fome  of  the  profefTors,  that  the  minifter  of  New  Machar 
was  fully  equal  to  the  tafk  ;  and  the  late  Dr  John  Gre¬ 
gory,  then  profeffor  of  medicine,  and  the  Rev.  Dr 
Macleod,  the  prefent  fubprincipal  of  King’s  College, 
were  deputed  to  vifit  Mr  Reid,  and  requeft  his  imme¬ 
diate  acceptance  of  the  vacant  proftflbtfhip.  He  yield¬ 
ed  to  the  requeft  not  without  ionie  hcfitatlon,  and  was 
admitted  profeffor  of  philofophy  on  the  2 2d  of  No¬ 
vember. 

He  was  now  in  the  very'  fituat ion  for  which  Nature 
_  feemed  lo  have  intended  him.  He  had  not  only  an 
opportunity,  hut  it  was  Ids' duty  to  cultivate  the  defence 
to  which  his  attachment  was  fo  tlroug  ;  ami  the  duties 
of  his  office  made  him  turn  his  attention  move  cknely 
than Jre  had  hitherto  done  to  another  fcience,  in  which 
be  was  detlrncd  to  make  a  more  confpicuous  figure  than 
-he  ever  made  even  'in  . his  favourite  mathematics. 


It  was  during  his  ptofefibrfhip  in  the  univerfity  of  RtW. 
Aberdeen  that  he  wrote  his  “  Effay  on  Quantity,”  ’““v— 
which  wa3  published  in  the  ^ 51I1  volume  of  the  Phila- 
fophical  TranfaXions,  and  is  peibaps  the  fined  fpeei- 
men  of  metaphyfical  mathematics,  if  we  may  ufe  fuch 
an  expreffion,  that  is  extant  in  our  own  or  in  any  other 
language  (See  Quantity,  EvcycL).  It  was  during 
the  fame  period  that  he  puhhfhed  his  “  Inquiry  into 
the  Human  Mind  on  the  Principles  of  Common  Senfe 
a  work  of  unquestionable  merit,  which  has  contributed 
more  than  any  other  work  whatever  to  give  a  rational 
turn  to  metaphylical  fpeculations.  It  was  about  this 
period  that  the  degree  of  D.  D.  was  conferred  upon 
him  by  his  mother- college. 

The  well-earned  fame  of  Dr  Reid  attraXed  the  at¬ 
tention  of  the  univerfity  of  Glafgow  to  him  as  the  fit¬ 
ted  perfon  to  fucceed  the  celebrated  Dr  Adam  Smith  ; 
and  he  was  admitted  profeffor  of  moral  philofophy  in  * 
that  univerfity  on  the  nth  of  June  1764.  There  his 
attention  was  not  diftrAXed  by  .a  multitude  of  fciences, 
which  it  was  his  duty  to  teach  ;  and  he  had  leifure  to 
improve  his  metaphyfical  fyflem,  though  he  continued 
through  life  to  amufe  himfelf  occafionally  with  mathe¬ 
matical  fpeculations. 

In  the  year  1773  appeared,  in  Lord  Karnes’s 
6i  Sketches  of  the  Hiilory  of  Man,  a  brief  Account  of 
Ariflotle’s  Logic  ;  with  remarks  by  Dr  Reid.”  It 
would  feem  that  he  had  entered  upon  this  tafk  rather 
rduXantly,  and  merely  in  compliance  with  the  folicita- 
tions  of  his  friend,  the  author  of  the  Sketches.  44  In 
attempting  (fays  he)  to  give  fome  account  of  the  ana¬ 
lytics,  and  of  the  topics  of  Ariflotle,  ingenuity  requires 
me  to  confefs,  that  though  I  have  often  purpofed  to 
read  the  whole  with  care,  and  to  underfland  what  is  in¬ 
telligible,  ydt  my  courage  and  patience  always  failed 
before  I  had  done.  Why  fhould  I  throw  away  fo  much 
time  and  painful  attention  upon  a  thing  of  fo  little  ufe? 

If  I  had  lived  in  thofe  ages  when  the  knowledge  of 
Ariftotle's  Organon  intitled  a  man  to  the  higheft  rank 
in  philofophy,  ambition  might  h*ve  induced  me  to  em¬ 
ploy  upon  it  f  me  years  of  painful  ft  tidy ;  and  lefs,  I 
conceive,  would  not  be  fufficieht.  Such  reflexions  as 
thefe  always  got  the  better  of  my  refolution,  when  the 
firft  ardour  began  to  cool.  All  I  can  fay  is,  that  I 
have  read  fome  parts  of  the  different  books  with  care, 
fome  {lightly,  and  fome  perhaps  not  at  all.  I  have 
glanced  over  the  whole  often  ;  and  when  any  thing  at- 
traded  my  attention,  have  dipped  into  it  till  my  appe¬ 
tite  was  fatisfied.” 

Notwithilanding  this  moded  acknowledgment,  we 
are  not  fure  that  any  one  of  Dr  Reid’s  publications 
does  him  greater  honour  than  lu3  very  perfpicuons  view 
of  this  flupendous  fyfteni.  Having  ourfelves  occafion¬ 
ally  looked  into  the  writings  of  Ariflotle,  we  fhould 
not  1  r Grate  to  fay,  that  it  is  by  much  the  befl  analyfis 
of  thefe  writings  that  we  have  anywhere  met  with,  even 
though  we  could  not  corroborate  our  own  opinion  by 
that  of  other  men  much  more  converfant  than  we  arc 
wkh  the  oracular  language  of  the  Stagy  rite.  But 
when  it  is  known  that  the  late  Dr  Doig  cf  Stirling,  to 
whom  Ortek  was  as  familiar  as  bis  mother  tongue,  and 
an  equally  leartved  Dodfor  of  Oxford,  who  has  been 
reading  Arillorfe  ever  finee  he  was  fourteen  years  of 
age,  agreed  in  opinion,  that  a  more  accurate  view  of  his 
logic  could  not  be  given  dn  the  fame  com  pais  than  had 
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been  given  by  Dr  Reid,  we  may  furely  affirm,  with  fome 
degree  of  confidence,  that  this  fmall  work  adds  rrmch 
to  the  fame  of  our  celebrated  countryman. 

Though  Dr-  Reid’s  health  continued  good,  and  his 
mental  faculties  unimpaired,  till  a  very  fhort  time  before 
his  death,  heceafed  for  fome  years  to  read  tenures  from 
his  profefTorial  chair,  employing  that  time  in  prepara¬ 
tions  for  eternity,  and  in  fitting  his  -lectures  for  the 
prefs.  Thefe  were  publifhed  in  two  volumes  4to  :  the 
the  firft  in  1785,  under  the  title  of  «  Effays  on  the  In- 
tellediril  Powers  of  Man,”  dedicated  to  his  friends  Dr 
Gregory  and  Prcfeffor  Stewart,  both  of  the  univerfity  of 
Edinburgh  ;  and  the  fecond  in  i  788,  under  the  title  of 

E  frays  on  the  A  (Rive  Powers  of  Man,”  without  any 
dedication  or  preface.  He  continued  to  enjoy  the 
fame  acquired  by  this  work,  as  well  as  the  affection  of 
his  fiic nds  and  the  reverence  of  the  public,  for  eight 
years,  dying  at  Glafgow  in  the  end  of  September,  or 
the  beginning  of  October  1796,  in  the  87th  year  of 
his  age.  He  had  been  married,  and  he  left  behind  him 
one  daughter. 

To  do  juft  ice  to  the  bi>graphy  of  fuch  a  man  as 
this,  we  fhould  here  attempt  to  draw  his  intelle&ual 
charter,  and  to  appreciate  the  merits  of  his  works ; 
but  to  perform  this  tafk  in  a  manner  at  all  worthy  of 
him,  or  we  hope  of  ourfelves,  would  require  more  room 
than  our  limits  permit  us  to  allot  to  any  article  of  the 
kind;  and  our  readers  will  be  pleafed  to  learn,  that  they 
may  confidently  ex-peft  an  account  of  his  life,  with  a 
critique  on  his  works,  by  a  man  better  qualified  to  do 
jiiillce  to  both,  than  the  writer, of  this  fhort  fketch  pre¬ 
tends  to  be.  His  works  are  in  the  hands  ot  the  ipe- 
culative  public;  and  by  that  public  will  be  duly  valued,  as 
long  as  found  fenfe  f h all  be  preferred  to  impious  jargon. 
How  long  that  may  be,  God  only  knows  ;  but  if  any 
thing  can  guard  the  minds  of  our  youth  again  ft  that 
fbphiltry  of  which  the  obje&  is  to  attribute  real  agency 
to  material  fluids,  and  to  reprefent  the  elective  attrac¬ 
tions  of  chemiftrv  as  perfectly  iimilar  to  human  voli¬ 
tions,  it  will  be  the  unbiased  fludy  of  Dr  Reid’s  “  Ef- 
fays  on  the  Intellectual  and  Active  Powers  of  Man.” 
They  will  there  find  metaphyfics  diverted  of  myftery, 
and  the  profoundeft  fpecuiations  Vendered  intelligible 
by  the  conftant  ufe  of  words  in  one  determined  fenfe. 
We  think,  indeed,  that  in  this  con  fills  the  Do&or’s 
chief  merit;  for,  except  when  treating  of  our  notions 
of  power,  he  feems  not  to  have  added  much  to  what 
certainly  may  be  found  in  the  writings  of  Locke. 

Let  not  our  readers  fuppofe,  that  by  this  obfervation 
we  wifh  to  detrad  in  the  fm  a  licit  degree  from  our  au¬ 
thor’s  fame,  or  to  leiTen  him  by  comparison  with  the 
Englifh  philofopher.  If  on  mere  topics  ot  fpccnlative 
fciencc,  he  appears  to  us  to  have  thought  as  Locke 
thought,  it  is  on  the  other  hand  certain,  that  the  greater 
part  of  Locke’s  doctrines  may  be  gleaned  from  the  logical 
and  metaphyfical  writings  of  Bacon,  Hobbes,  and  Des 
Cartes.  Nor  need  this  furprife  any  one  ;  for  he  who 
refle&s  a  moment  on  the  fubjefl,  raurt  perceive  that 
fuch  a  coincidence  of  thought  in  metaphyfical  fcience' 
is  among  men  of  eminence  almoil  inevitable.  Of  mind; 
and  its  powers— rthe  fubjecbof  that  £cieuce — we  neither 
know,  nor  can  know  any  thing,  but  by  patiently  at 
tending  to  the  'operations  of  our  own  minds,  when  we 
fee,  hear,  feel,  think,  reafon,  2nd  will.  See.  :  and  it  is 
obvious,  that  every  man  who  is  capable  of  fuch  patient 
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attention,  and  does  not  labour  under  the  bias  of  fome 
prejudice,  mull  view  thefc  operations  in  the  fame  way. 
The  great  fuperiority  of  Dr  Reid  over  his  predecefiors, 
in  this  depaitment  of  fcience,  appears  to  have  been  this, 
that  he  apprehended  the  operations  of  his  own  mind 
with  a  clearnefs,  which  gave  to  his  language  a  precifion 
and  pe  fpieuity  ’which  the  language  of  Locke  certainly 
does  not  poffefs 

In  the  Eflay  on  the  Human  Undu  (landing,  the  term 
idea  fometimes  fignifics  a  material  fubftance,  fometimes 
the  qualities  of  that  fubflance,  fometimes  the  concep¬ 
tion  of  thefe  qualities,  fometimes  the  power  or  faculty 
of  the  mind  by  which  we  conceive  a  tiling,  fometimes  a 
perception  of  fenfe,  and  fometimes  an  intellectual  no¬ 
tion*  Hence  the  ambiguity  of  terms  which  runs  thro’ 
the  whole  of  that  immortal  woik,  lias  furniihed  both 
the  author’s  friends  and  his  enemies  with  an  opportu¬ 
nity  of  attributing  to  him  pernicious  doflrir.es,  which 
we  are  Derfuaded  he  did  not  maintain,  and  which,  we 
think,  a  patient  analyfis  of  the  effay  mud  convince  every 
man  that  he  did  not  maintain.  From  this  ambiguity 
the  writings  of  Dr  Reid  are  perfectly  free.  His  doc¬ 
trines,  whether  well  or  ill-founded,  can  never  be  mifun- 
derftood  by  him  who  is  defirous  to  underrtand  them  ; 
and  he  who  knows  how  much  perfpicuity  of  flyle  de¬ 
pends  upon  accuracy  of  thinking,  will  not  deem  ns  ene¬ 
mies  to  his  fame  for  having  fnid  that  his  chief  merit 
conliils  in  the  precifion  of  his  language. 

He  has  been  much  cenfured  by  fome,  and  much  ap¬ 
plauded  by  others,  for  introducing  the  phrafe  common 
Jvnfe  into  fpeculative  philofopliy,  as  the  proper  name  of 
that  faculty  of  the  mind  by  which  we  apprehend  firft: 
truths  ;  but  he  is  on  this  account  entitled  neither  to 
praife  nor  to  cenfure.  He  adopted  the  phrafe  from 
others  ;  and  has  proved,  by  the  mort  unexceptionable 
authorities,  both  ancient  and  modern,  that  it  may  with 
great  propriety  be  ufed  a y  lie  has  ufed  it.  Whether 
the  adopting  of  it  into  works  of  fcience  was  neceffary, 
is  another  queftton,  on  which  we  have  given  ouf  opi- 
n’on  elfe where  ;  it  is  fuffreient  in  this  place  to  vindicate 
his  ufe  of  it,  efpecially  in  his  latter  works,  from  ambi¬ 
guity. 

Candour  obliges  us  to  acknowledge,  that  he  has  ad* 
vanced  fome  dodlrines  which  we  cannot  admit  as  true. 
Though  not  in  general  partial  to  Locke,  he  lias  adopt¬ 
ed  his  notions  refpecling  our  power  of  ab  (l  raft  ion,  with 
hardly  any  other  variation  than  the  fubftituting  of  the 
term  conceptions  for  Locke’s  favourite  phrafe  ideas.  He 
ha3  likewiie  endeavoured  to  prove,  that  we  may  dirtinfl- 
ly  conceive  what  cannot  pofhbly  ex  ill.  Thefe  mi  (lakes, 
for  fuch  they  appear  to  us,  we  have  pointed  out  elfe- 
where  (See  Metaphysics,  Part  I.  Chap.  iii.  and  iv. 
Encycb ) ;  but  they  are  infinitely  more  than  counterba¬ 
lanced  by  his  clear,  accurate,  and  fatisfafbory  difquiiniona 
orr  our  notions  of  active  power.  Had  Dr  Reid  never 
written  a  fentence  but  the  effay  which  treats  of  this  de* 
licate  and  important  fubjedt,  he  would  have  been  en¬ 
titled  to  a  place  in  the  very  firfl  rank  of  uteful  meta- 
phyficians  ;  for,  previous  to  the  appearance  of  his  works, 
we  had  nothing  written  dire&ly  on  power  but  contra¬ 
dictory  and  unintelligible  jargon.  We  recommend  the 
ferious  perufal  of  this  effay ,  the  firfl  in  his  fecond  vo¬ 
lume,  to  fuch  of  our  readers  a9  fancy  that  they  diftinft- 
ly  conceive  the  powers  of  chemical  agents,  and  that  in¬ 
telligence  and  volition  may  refult  from  any  'mechanical* 

organization* 
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Reifke.  organization,  or  any  combination  whatever  of  matter 
and  motion. 

REISKE  (John  James),  a  mod  profound  fcholar 
and  fagacious  critic,  was  born  in  1706  at  a  fmall  town 
of  the  duchy  of  Anhalt.  After  ftruggling  with  fome 
difficulties  in  his  fchool  education,  in  which,  however, 
he,  by  perfeverance,  obtained  confiderable  advantages, 
he  went,  in  1733,  to  Leiplic  ;  where  he  continued,  for 
•the  fake  of  (Indy,  five  years.  Here  he  accomplifhed 
himfelf  in  Arabic,  and  translated  and  publifhed  a  book 
from  that  language.  In  order  to  profeente  his  iludy 
of  Arabic  with  greater  eiTcfl,  he  travelled  on  foot,  and 
with  many  difficulties,  to  Leyden.  Here  he  was  em¬ 
ployed  in  arranging  the  Arabic  nianuferipts,  for  which, 
however,  he  received  a  very  fcanty  compenfation  ;  and 
here  alfo  he  tranflated  from  the  German  and  French, 
into  Latin,  various  efiays  fent  him  by  Dorville,  whom 
he  had  v  if  ted  in  his  journey,  and  who  afterwards  in. 
feitcd  thefe  papers  in  the  Mifctllanea  Criiica .  Dorville 
wa3  fo  well  pltafcd  with  his  '{kill  and  d  ligerice,  that  he 
employed  him  in  more  important  concerns.  At  his  de- 
.fi re,  Reifke  tranflated  the  whole  ol  the  Chariton  from 
the  Greek,  and  the  Geography  of  Abulfeda  from  the 
Arabic,  into  Latin.  At  Leyden  he  continued  for  the 
>fpace  of  eight  years  ;  where  a  ftorm  of  jealoufy  and  ca¬ 
lumny,  excited  againfl  him  by  the  younger  Furman,  fi¬ 
nally  induced  him  to  change  his  reiidence.  This  wa3 
principally  owing  to  the  freedom  he  ufed  with  lefpecl 
to  the  edition  of  Petronius,  edited  by  the  younger  Bur- 
man  at  Leyden;  however,  before  he  quitted  it,  he  took 
the  degree  of  dodlor  of  phyfic,  which  was  given  him  in 
a  manner  which  did  him  the  highefl  honour.  He  then 
vifited  different  parts  of  Germany,  till  he  at  length  fet¬ 
tled  at  Leipfic  a  fecond  time.  Here,  for  twelve  years, 
notwiihtlanding  he  was  made  profeffor  of  Arabic,  he 
experienced  all  the  inconveniences  of  poverty,  and  was 
obliged  to  undergo  a  great  deal  of  drudgery  for  book- 
fellers,  and  the  editors  of  periodical  publications,  to 
procure  a  fubfiflence  ;  at  this  period,  in  particular,  the 
Ada  Eruditorum  were  greatly  indebted  to  him.  Amidll 
all  thefe  hardfhips,  however,  he  found  opportunity  to 
write,  and  to  publifh,  his  Animadverfiones  in  Audores 
Grecos ,  in  five  volumes;  a  work  of  extmftdinary  learn¬ 
ing  and  merit.  In  1758,  by  the  death  of  I  la!  tauli  us,  he 
obtained  a  fituation  at  once  honourable  and  lucrative, 
which  placed  him  above  want,  and  enabled  him  to  fol¬ 
low  his  favourite  purfuits  at  eafet  I~Ie  was  made  rec¬ 
tor  of  the  academy  at  Leipfic,  in  which  office  lie  con¬ 
tinued  till  the  time  of  his  death.  In  i  764,  he  mar¬ 
ried  Erneflina  Chriflina  Muller,  a  woman  of  wonderful 
attainments,  wffiofe  knowledge  was  hardly  inferior  to 
his  own,  and  particularly  in  Greek  literature.  She  af- 
lifled  him  in  all  his  literary  labours,  and  efpecially  in 
his  immortal  work  of  the  u  Edition  of  the  Greek  Ora¬ 
tors.”  Thus,  in  the  manner  molt  grateful  to  himfelf, 
Reifke  confumed  the  remainder  of  his  life,  which  con¬ 
tinued  till  1774,  when  he  died  pqfTdTed  of  the  highefl 
reputation.  The  number  of  works  which  he  fuperin-r 
tended  and  publifhed  13  very  great ;  but  it  will  be  fuf-> 
ficient  to  name  thofe  which  are  molt  fought  after  and 
efleemed.  Thefe  are,  the  “  Remarks  upon  Greek  Au¬ 
thors,”  before  mentioned.  An  u  Edition  of  the  Greek 
Orators,”  in  12  vols  8vo,  which  was  fmifhed  by  his  wu- 
dow.  “  Dionyfnis  Halicarnalienfis,”  in  7  vols.  “  Plu¬ 
tarch’s  Works,”  in  9  vols.  “  Theocritus,  See.  &c.” 


This  John  James  Reifke  mufl  not  be  confounded  with  Remo?: 
John  Reijlce ,  re&or  of  the  college  of  Wolfenbnttel,  who  ^ano 
was  alfo  a  learned  man,  and  publifhed  various  works  *.  R  ^ 
REMONSTRANTS,  in  church  hiflory,  a  title  ^ 
given  to  the  Arminians  (See  that  article,  Lncycl.)  by  1 — -v— 
reafon  of  the  remonllrance  which,  in  1610,  they  made*;^’ 
to  the  States  of  Holland,  againfl  the  fentence  of  thee^‘neM 
fynod  of  Dort,  which  condemned  them  as  heretics. 
Epifcopius  and  Grotius  were  at  the  head  of  the  Rs- 
motijirantss  wliofe  principles  were  firfl  openly  patron- 
lled  in  England  by  Archbifhop  Laud.  In  Holland, 
the  patrons  of  Calvinifm  prefented  an  addrefs  in  oppo- 
fition  to  the  remonflrance  of  the  Arminians,  and  called 
it  a  connter-remonilrance.  Hence  the  Dutch  Calvin- 
ifls  w^ere  termed  Counter  remonjl rants.  Much  cor.tr o- 
verfy  was  carried  on  by  thefe  rival  feCts,  which,  on  the 
fde  of  the  Calvinifts,  w^as  extremely  illiberal. 

REMOR  A,  or  Sucking  Fish,  a  fpecies  of  Eche- 
Nf.ts  (See  EnrycL ) ,  M.  Vaillant  found,  upon  different 
parts  of  his  enormous  ray  (See  Raja  in  this  Suppl. ) 
about  twenty  fmall  fucking  fifh,  or  remoras,  fattened  fo 
firmly,  that  they  did  not  drop  off  when  he  was  hoifted 
on  board.  Some  naturalitts  have  faid,  that  the  head  of 
the  fucking  fifh  is  vifeous  on  the -lower  part,  and  fur- 
niilred  with  rough  points  fimilar  to  the  teeth  of  a  file  ; 
and,  according  to  them,  it  is  by  means  of  thefe  two 
qualities,  its  roughnefs  and  vifeofity,  that  it  is  enabled 
to  adhere  to  other  fifh. 

“  Figure  to  yourfelf  (fays  one  of  them)  a  row  of 
nineteen  fharp-edged  and  dentuted  lamina,  placed  crofs- 
wife,  and  iffuing  immediately  from  the  rim  of  the  lower 
jaw,  and  you  will  have  a  juft  idea  of  the  part  with  which 
the  remora  m?,kes  itfelf  fart.” 

This  defciiption  (fays  Vaillant)  is  exadl  as  far  as  re¬ 
lates  to  the  figure  and  number  of  the  dentated  laminae  ; 
but  it  places  them  on  the  lower  part  of  the  head, 
whereas  they  are,  in  reality,  on  the  upper.  Accord¬ 
ingly,  wrhen  the  remora  fixes  itfelf,  it  is  obliged  to  turn 
upon  its  back,  with  its  belly  upward. 

If  the  two  wffiite  fifh,  however,  that  pofled  them- 
felves  on  the  arms  of  the  ray ,  and  ferved  him  as  pilots, 
be  of  the  remora  fpecies,  as  he  is  inclined  to  think,  the 
lamince  by  wdiich  that  variety  adheres  to  other  fifties 
mufl  be  on  the  lower  part  of  the  body,  fmee  the  two 
pilots  continued  in  their  natural  pofition,  and  had  no 
occalion  to  turn  over  to  fix  themfelves  at  their  poll. 

REPETEND,  in  arithmetic,  denotes  that  part  of 
an  infinite  decimal  fradlion,  which  is  continually  re¬ 
peated  ad  infinitum.  Thus  in  the  numbers  2  13  13  13 
&c.  the  figures  13  are  the  tepetend,  and  marked  thus 

*3- 

REPUBLICANS,  the  name  given  by  Vaillant, 
with  fome  propriety,  to  a  kind  of  birds  which  were  ob- 
ferved  in  South  Africa,  both  by  him  and  Paterfon,  to 
inhabit  apparently  the  fame  enormous  nefl.  Cutting 
one  of  thefe  nefls  in  pieces  with  a  hatchet,  he  percei¬ 
ved  that  the  principal  and  fundamentaLpiece  confifted 
of  a  mafs  of  flrong  coarfe  grafs  (called  by  the  Hotten¬ 
tots  Bojhmen's  graft),  without  any  mixture,  but  fo 
compact  and  firmly  knit  together  as  to  be  impenetrable 
to  the  rain.  This  nucleus  is  the  commencement  of  the 
flru6lure  ;  and  each  b,ird  builds  and  applies  to  it  its  par-, 
ticular  nefl.  But  thefe  cells  are  formed  only  beneath? 
and  around  the  mafs ;  the  upper  furface  remains  void,' 
without,  however,  being  ufelefs  ;  for,  as  it  has  a  pro-* 
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jeding  rim,  and  is  a  little  inclined,  it  ferves 


water  run  off,  and  preferves  each  dwelling  from  the 
rain  Figure  to  yourfelf  a  huge  irregular  mafs,  the 
fummit  forming  a  kind  of  roof,  and  all  the  other  parts 
of  the  furface  completely  covered  with  cells  fqueezed 
one  agairift  another,  and  you  will  have  a  tolerably  ac¬ 
curate  idea  of  thefe  fingular  edifices. 

Each  cell  is  three  or  four  inches  in  diameter,  which 
.is  fufficient  for  the  bird.  But  as  they  are  all  in  con- 
tad  with  one  another  through  the  greater  part  of  the 
furface  of  the  mafs,  they  appear  to  the  eye  to  form  but 
one  building,  and  are  dillingniiliable  from  each  other 
Only  by  a  little  external  aperture,  which  ferves  as  an 
entrance  to  the  neft  ;  and  even  this  is  fometimes  com* 
mon  to  three  different  nefts,  one  of  which  is  fituated  at 
the  bottom,  and  the  other  two  at  the  fides. 

The  neft  which  he  examined  contained  320  inha¬ 
bited  cells,  which,  luppofing  a  male  and  female  to  each, 
announce  a  fociety  of  640  individuals.  Such  a  calcu¬ 
lation,  however,  would  not  be  exad  ;  for  whenever  our 
author  fired  at  a  flock  of  thefe  birds,  he  always  killed 
four  time3  as  many  females  as  males.  “  For  the  red 
(fays  he),  thefe  birds  have  nothing  very  remarkable  in 
their  plumage.  It  is  an  uniform  brown  grey,  diverfi- 
fied  by  a  few  black  fpots  on  the  fides,  and  a  large 
patch  of  the  fame  colour  on  the  throat.  The  male  is  a 
little  larger  than  the  female  ;  in  other  refpeds  they  ex¬ 
actly  refemble  each  other.” 

RESIDUAL  analysts,  a  calculus  propofed  by  the 
inventor,  Mr  Landen,  as  a  fubftitute  for  the  method  of 
fluxions.  The  objed  of  this  fubftitution  was  to  avoid 
introducing  the  idea  of  motion,  and  of  quantities  infi¬ 
nitely  or  indefinitely  fmall,  into  mathematical  invetliga- 
tion.  The  refidnal  analylis  accordingly  proceeds,  by  ta 
king  the  difference  of  the  fame  fundion  of  a  vari¬ 
able  quantity  in  twro  different  dates  of  that  quantity, 
and  expreffmg  the  relation  of  this  diffeience  to  the 
difference  between  the  two  Rates  of  the  faid  variable 
quantity  itfelf.  This  relation  being  firft  expreffed  gene¬ 
rally,  is  then  confidered  in  the  cafe  when  the  difference 
of  the  two  Hates  of  the  variable  quantity  is  z  o;  and 
by  that  means  it  is  evident,  that  the  fame  thing  is  done 
as  when  the  fluxion  of  a  fundion  of  a  variable  quantity 
isaffigned  by  the  ordinary  methods. 

The  evolution  of  the  fundions,  confidered  in  this  ve¬ 
ry  general  view,  requires  the  affiftance  of  a  new  theo¬ 
rem,  difeovered  by  Mr  Landen,  and  remarkable  for  its 
fimplicity,  as  well  as  its  great  extent.  It  is,  that  if 

m  rn 

n  n 

x  and  *n  are  any  two  variable  quantities,  f — ZTl2L 
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to  let  the  what  algebraifts  call  rf  duals ,the  ingenious  inventor  gave 
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where  m  and  n  are  any  integer  numbers. 

This  theorem  is  the  bafis  of  the  calculus  ;  and  from 

m  tn 

the  expreffions  xn  —  vtl ,  and  x  —  v  having  the  form  of 
Suppl.  Vol.  II.  Part  II. 


Refidual 

to  his  whole  method  the  name  of  the  refidual  analyfis. 

The  firft;  account  of  this  method  was  publifhed  by  ^ion!^ 
Mr  Landen  in  1758,  under  the  title  of  a  Difcourfe  con -  — ^ 
cermtig  the  Refidual  Analyfis.  The  firft  book  of  the 
Refidual  Analyfis  itfelf  was  publifhed  in  1764;  and 
contained  an  explanation  of  the  principles  of  the  new 
calculus,  with  its  application  to  feveral  of  the  moft  con- 
fiderable  problems  belonging  to  the  dired  method  of 
fluxions.  The  fecond  book  was  intended  to  give  th£ 
folution  of  many  of  the  mod  difficult  problems  that  be¬ 
long  to  the  inverfe  method  of  fluxions,  or  to  the  inte¬ 
gral  calculus;  but  it  has  never  been  publifhed  :*  a  cir- 
cnmftance  which  every  one,  who  ha3  taken  the  trouble 
to  ftudy  the  fnft  part  of  the  work,  will  very  much 
regret. 

If  we  eflimate  the  value  of  the  refidual  analyfis 
from  the  genius,  profound  knowledge,  and  extent]  ve 
views  required  to  the  difeovery  of  it,  it  v/ill  rank  high 
among  works  of  invention  :  but  if,  on  the  other  hand, 
we  eltimate  its  value  by  its  real  pradical  utility,  as  an 
inftrument  of  inveliigation,  we  rrmft  rate  it  much  lower. 

When  compared  with  the  fluxionary  calculus,  which  it 
was  intended  to  fuperfede,  its  principles,  though  in  ap¬ 
pearance  more  rigorous,  are  much  left  eafily  appre¬ 
hended,  much  lt'fs  luminous,  and  left  dired  in  their  ap¬ 
plication  ;  and  therefore,  as  a  means  of  extending  the 
bounds  of  mathematical  fcience,  it  muft  ever  be  regard¬ 
ed  as  vaftlv  inferior  to  the  latter  (a). 

RETICULA,  or  Reticule,  in  aftronomy,  a  con¬ 
trivance  for  meafttring  very  nicely  the  quantity  of  eclio- 
fes,  &c.  This  inftrument,  introduced  fome  years  fince 
by  the  Paris  Academy  of  Sciences,  is  a  little  frame, 
con  lifting  of  13  fine  filken  threads,  parallel  to,  and 
equidiftant  from,  each  other,  placed  in  the  focus  of  ob¬ 
jed  glades  of  teleicopes  ;  that  is,  in  the  place  where 
the  image  of  the  luminary  is  painted  in  its  full  extent. 
Confequently  tho  diameter  vf  the  fun  or  moon  is  thus 
feen  divided  into  1  2  equal  parts  or  digits  :  fo  that,  to 
find  the  quantity  of  the  eclipfe,  there  is  nothing  to  do 
but  to  number  the  parts  that  are  dark,  or  that  are  lu¬ 
minous.  Asa  fquare  reticule  is  only  proper  for  the 
diameter  of  the  luminary,  not  for  the  circumference  of 
it,  it  is  fometimes  made  circular,  by  drawing  fix  concen¬ 
tric  equidiftant  circles,  which  reprefents  the  phafes  of 
the  eclipfe  perfedly.  But  it  is  evident  that  the  reti¬ 
cule,  whether  fquare  or  circular,  ought  to  be  perfedly 
equal  to  the  diameter  or  circumference  of  the  fun  or 
fttar,  fuch  as  it  appears  in  the  focus  of  the  glaft  ;  other- 
wife  the  divifion  cannot  be  juft.  Now  this  is  no  eafy 
matter  to  efled,  becaufe  the  apparent  diameter  of  the 
fun  and  moon  differs  in  each  eclipfe  ;  nay,  that  of  the 
moon  differs  from  itfelf  in  the  progrefs  of  the  fame  eclipfe. 
Another  imperfedion  in  the  reticule  is,  that  its  magni¬ 
tude  13  determined  by  that  of  the  image  in  the  focus  ; 
and  of  confequence  it  will  only  fit  one  certain  magni- 
tude.  See  Micrometer,  EncycL 

REVETEMENT,  in  fortification,  a  ftrong  wall 
built  on  the  outfide  of  the  rampart  and  parapet,  to  fup- 
port  the  earth,  and  prevent  its  rolling  into  the  ditch. 
REVIVIFICATION,  in  phyfiology,  the  rccalli 
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(a)  For  this  view  of  the  Ref  dual  Analyfis ,  we  are  obliged  to  Mr  Playfair  profeffor  of  Mathematics  in  the 
Univerfity  of  Edinburgh. 
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Jtcviv'fica-  to  life  of  animals  apparently  cl  cadi  There  are  many 
French  kinds  of  infe&s  which  may  be  revivified,  after  all  the 
Revolution  powers  of  animation  have  been  fufpended  for  a  confi 
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derable  time.  Common  flies,  fm?.ll  beetles,  fpiders, 
moths,  bugs,  &c.  after  being  drowned  in  fpirit  of  wine, 
and  continuing  apparently  dead  for  more  than  a  quarter 
of  an  hour,  have  been  reftored  to  life  merely  by  being 
thrown  among  wood-aftus  {lightly  warm. 

While  Dr  Franklin  refided  in  France,  he  received 
from  America  a  quantity  of  Madeira  wine  which  had 
been  bottled  in  Virginia.  In  fome  of  the  bottles  lie 
found  a  few  dead  flies,  which  he  expofed  to  the  warm 
fun,  it  being  then  the  month  of  July  ;  and  in  lefs  than 
three  hours  thefe  apparently  dead  animals  recovered  life 
which  had  been  fo  long  fufpended  At  firft  they  ap¬ 
peared  as  if  convulled  ;  they  then  raifed  themfelves  or» 
their  legs,  wafhed  their  eyes  with  their  fore  feet,  dreffed 
their  wings  with  thofe  behind,  and  began  in  a  little  time 
to  fly  about. 

But  the  moil  extraordinary  inftance  of  revivification 
fli3t  we  ever  heard  of,  is  the  following  :  In  the  warmer 
parts  of  France  there  is  an  infe&  very  deflrudtive  to 
yye,  whieh  feems  to  begin  its  operations  at  the  root  of 
the  plant,  and  gradually  to  proceed  upwards  to  the  ear. 
If  the  plant  be  completely  dried  while  the  infect  is  in 
the  root  or  flem,  the  animal  is  irrecoverably  killed  ;  but 
after  it  has  readied  the  grain,  the  cafe  is  very  different. 
There  have  been  indances,  which  are  noticed  in  the 
Academy  of  Sciences,  of  thefe  in  feds  being  brought 
to  life  iu  a  quarter  of  an  hour,  by  a  little  warm  water, 
after  the  grains,  in  which  they  were  lodged,  had  been 
kept  dry  for  30  years. 

What  is  the  metaphyficlan  to  think  of  thefe  phe¬ 
nomena,  or  what  conclufion  is  lie  to  draw  from  them 
with  refped  to  the  mind  or  fentient  principle  ?  If  he  be 
a  fober  man,  he  will  draw  no  conclufion  ;  and  for  this 
very  good  reafon,  that  of  the  fentient  principle  of  in- 
feds,  and  indeed  of  every  animal  but  man,  he  knows 
nothing.  He  is  confcions  that  it  is  the  fame  individual 
being,  which,  in  himfelf,  thinks,  and  wills,  and  feels;  he 
knows,  that  part  of  his  thought  is  not  in  one  place  and 
part  of  it  in  another  ;  and  therefore  he  rationally  con- 
dudes  that  this  thinking  being  is  not  matter,  whilft  ex¬ 
perience  teaches  him  that  it  quits  the  material  fyllcm 
as  foon  as  that  fyftem  becomes  completely  unfit  to  dis¬ 
charge  its  functions,  and  that  when  it  has  once  taken 


its  flight,  it  cannot  be  recalled.  Experience  teaches 


116 

Narrative 

continued 


him,  on  the  other  hand,  that  the  fentient  principle  of 
thefe  infe&s  does  not  quit  the  material  fyftem  as  foon 
as  that  fyftem  feems  unfit  for  its  fun&ions  ;  and  hence 
he  ought  to  infer,  that  the  minds  of  men  and  of  infe&s 
(if  we  may  ufe  fuch  language),  though  probably  both 
immaterial,  are  very  different  fubffancts  ;  and  that  the 
bond  which  unites  the  material  and  immaterial  parts  of 
an  infed,  is  certainly  different  from  that  which  unites 
the  mind  and  body  of  man.  This  is  the  only  inference 
which  can  be  legitimately  drawn  from  thefe  phenomena; 
and  he  who  makes  them  the  bafis  of  materialifm,  muff 
have  his  judgment  warped  by  fome  paffion  or  prejudice. 

REVOLUTION  of  France.  We  formerly  pre- 
fented  to  our  readers  a  concife  flatement  of  the  com¬ 
mencement  and  prog  efs  of  this  extraordinary  event 
(See  Revolution  Erie  yd. ) .  The  fingularity  of  its 
nature,  and  the  important  place  which  it  mult  hereafter 
occupy  in  the  moral  and  political  hiftory  of  mankind, 
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retjuir£  that  we  fhould  nbvv  refutnc  and  continue  the  French 
detail  of  its  wide- wafting  career.  We  left  the  fubjed  ^voktioi 
towards  the  commencement  of  the  t  year  1 793,  at  the  l795' 
clofc  of  that  wonderful  campaign,  during  which  the 
armies  of  the  Republic  had  exerted  themfelves  with 
fuch  unparalleled  fuccefs  in  every  direction.  On  the 
one  fide  they  had  crofted  the  Pyrennees,  and  fhaken 
the  Spanifh  monarchy  to  its  centre  ;  while  on  the  other 
they  had  driven  the  united  forces  of  Auftria,  Pmffia, 
and  Britain,  from  the  walls  of  Landrecics  acrofs  the 
Rhine,  at  all  points  from  Hageneau  to  the  fea,  and  had 
finally  clofed  their  efforts  by  the  conqueft  of  Holland. 

At  that  period,  though  a  prolongation  of  hostilities 
was  threatened,  we  fcarcely  expected  that  Europe  was 
fo  foon  to  vvitnefs,  or  we  to  record,  a  fucceffion  of  mi¬ 
litary  enterprifes  of  a  ftill  more  romantic  and  extraordi¬ 
nary  nature,  the  feene  of  which  was  even  to  extend  into 
barbarous  countries,  where  the  opinions  and  the  quarrels 
of  the  European  u  nions  had  hitherto  remained  unknown. 

The  campaign  of  1794,  however,  was  net  imme* 
diately  followed  by  any  important  military  exertions.  ener^,l(^ 
The  Britifh  troop  ?  were  recalled  home,  Pruftia  liadrheCon 
been  gradually  withdrawing  from  the  coalition,  and  the  veuion, 
Auftrian  armies  remained  upon  tjie  defenfivc.  Neither 
was  the  French  government  in  a  lit  nation  which  could 
enable  it  to  renew  its  enterprifes  with  vigour,  or  to 
give  much  trouble  to  the  allies.  The  Convention  ftill 
extfted ;  but  it  was  no  longer  that  terrible  aftembly 
which,  under  Robefpierre  and  his  aftociates,  had,  in  the 
fhort  period  of  fifteen  months,  reduced  two  thirds  of 
France  under  its  dominion,  and  fent  forth  armies  which 
the  combined  ftrength  of  the  reft  of  Europe  feemed 
unable  to  refill.  While  its  authority  remained  almolt 
concentrated  in  one  man,  and  while  the  fear  of  foreign 
in  va  fi  on,  and  the  new  born  enthufiafm  for  freedom,  in¬ 
duced  the  people  to  lubmit  to  every  meafure  of  go¬ 
vernment,  however  opprtffive  or  arbitrary,  the  power 
of  the  Convention,  and  the  number  of  its  armies,  were 
unbounded.  The  dreadtul  price,  however,  which  they 
had  paid  for  liberty,  and  the  facility  with  which  they 
faw  it  might  be  loft,  had  now  diminifhed  the  political 
zeal  of  all  claifes  of  citizens.  The  removal  of  the  fo¬ 
reign  armies  had  difpelled  the  dread  of  invafion,  and 
the  death  of  Robefpiene,  by  diftblving  the  unity  of  its 
efforts,  and  fuffering  it  to  fall  into  contending  fa&ions, 
had  greatly  weakened  the  authority  of  the  Convention, 
and  diminifhed  its  efficiency  as  a  government. 

The  fall  of  Robefpierre  had  been  accomplifhed  by  two 
feparate  confpiracies.  At  the  head  of  one  of  thefe  were, 
Barrere,  Billaud  Varennes,  and  Collot  d’Herbois,  who 
had  been  members  of  the  Committee  of  public  fafety. 

The  other  confpiracy  confifted  of  members  of  the  Con¬ 
vention  who  did  not  belong  to  the  committees,  and  had 
no  immediate  fhare  in  the  adminiftration.  Among 
thefe,  Tallien,  Bourdon  de  i'Oife,  and  Lecointre  of 
Verfailles,  were  confpicuous.  After  the  deftrinftion  of 
their  mutual  tyrant,  a  contefl  for  power  took  place  be¬ 
tween  thefe  parties.  The  popularity  of  Robefpierre 
had  once  been  fo  confiderable,  and  all  men  had  fubmit- 
ted  fo  tamely  to  his  dominion,  that  both  parties  ac-  21I 
counted  it  neceftary,  in  their  fpeeches  and  writings,  to  Anddu- 
juftify  to  the  nation  the  fhare  they  had  taken  in  ac-^1^ 
complifhing  his  ruin.  It  was  eafy  to  be  eloquent  upon  bingJ 
fuch  a  topic  ;  *but  its  difeuffion  naturally  operated  to 
the  diferedit  of  the  members,  of  the  committee,  and  of 
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IrctKh  tl  e  more  violent  Jacobin*,  who  had  becn  the  immediate 
I Elu-ion,irftrliments  for  carrying  into  efl'eft  his  fangumary  mea- 

I  Vi-  fUre«.  i  hey  nevcrtheltls  retained poirdhon,  for  tome  tmie, 

'  "v —  0ra  confiderabk*  portion  of  power,  ’the  current  of  public 
opinion,  however,  ran  fo  ftrongly  againft  them,  and  the 
reftoration  to  their  feats  in  the  Convention  of  the  fe 
venty  ore  imprifoned  members  of  the  Girondift  party, 
Ed Jed  fo  much  to  the  ftrength  of  their  ar.tagomlls, 
that  they  gradually  loft  their  influence,  and  were  threat¬ 
ened  to  he  brought  to  trial  for  their  conduft. 

As  early  as  Augvift  1794,  Lecointre  of  Veriail  es 
h’d  denounced  the  members  cf  the  old  committee  effete- 
ty  ;  but  his  accufation  at  that  time  produced  little  effuSt. 
Towards  the  end  of  that  year,  however,  their  appioach 
ing  fall  became  evident.  On  the  26th  of  December  the 
Convention  ordered,  on  the  motion  of  Clauzel,  that  the 
committees  ftiould  immediately  report  upon  the  conduct 
of  the  reprefentatives  denounced  by  Lecointre  and  all 
France.  Accordingly,  on  the  following  day,  Merlin  ot 
Douay  repoi  ted,  in  the  name  of  the  committees,  that  there 
was  no  caufe  for  inquiry  into  the  condudf  of  Vouland, 
A  mar,  and  David  ;  but  that  there  was  room  for  exa- 
mining  the  conduit  of  Barrere,  iiillaud  Varennes,  Col- 
lot  d’Herbois,  and  Vadier. 

In  confequence  of  this  report,  a  committee  of  twenty- 
one  members  was  appointed  to  make  the  enquiiy.  On 
the  2d  of  March  this  year  (1795),  Saladm  prefented 
the  report  of  the  commiffion  ;  in  which  thele  four  de¬ 
puties  were  accufed  of  having  participated,  as  members  of 
the  governing  committee,  in  the  tyranny  and  atrocious 
meafures  of  Robefpierrc.  Their  trial  commenced  be¬ 
fore  the  Convention  on  the  22d  of  March  ;  but  pre¬ 
vious  to  that  peiiod,  Vadier  had  made  his  efcape.  *  he 
others  remained,  and  refted  their  defence  upon  this 
ground,  that  although  members  cf  the  committee  of 
jkfetv,  they  had  no  power  to  refill  Robefpierre,  and 
that  they  were  net  more  culpable  in  having  acquvefced 
in  his  tyranny  than  the  other  members  of  the  Conven¬ 
tion,  who  had  all  been  overpowered  for  the  time  by  the 
knowledge  that  ir.ftant  deftruiftion  awaited  every  man 
who  ftiould  dare  to  oppofe  his  meafures.  Except  in 
the  cafe  of  the  cruelties  committed  by  Collot  d  fier- 
hois  at  Lyons,  this  defence  was  probably  by  no  means 
dcilitute  of  foundation.  It  had  much  weight  with  the 
nation  at  large  ;  in  whofe  eyes  it  tended,  not  to  excul¬ 
pate  the  three  peifons  now  accufed,  but  to  criminate  and 
degrade  the  character  of  the  whole  Convention. 

Carnot,  Lirdet,  Cambon,  Duhem,  and  the  other 
members  of  what  was  now  called  the  Jacobin  party,  de¬ 
fended  their  leaders  with  confiderahle  ability,  and  with 
much  vehemence  Nor  was  the  party  lefs  adive  with¬ 
out  doors  than  within  the  hall  of  the  Convention. 

"in(W  For  feme  time  they  had  drawn  their  friends  to  the  ca- 
imurrec-  .  ,  ,,  r  *1  „  anrl  in  rht*  morn 
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on;  pital  from  all  quarters  of  the  country ;  and  m  the  morn 
ing  fitting  of  the  firft  of  April,  they  commenced  their 
operations  by  an  open  infurreftion.  An  rmmenfe  mul¬ 
titude  having  aft'embled  in  the  fuburbs  proceeded  to 

the  hall  of  the  Convention.  A  real  -or  factitious  fear- 
city  e aided  at  the  time.  Taking  advantage  of  this  c.r- 
vumflance,  thev  pretended  they  were  going  to  petition 
tor  biead  ;  and  this  pretence  drew  numbers  along  walk 
them  who  had  no  ft  rare  in  their  dehgns. 

Boiffy  d’ Angles,  a  ccnfpicnous  member  of  the  mo¬ 
derate  unity,  was  ac’drefiing  the  Convention  upon  the 
means  if  removing  the  prefent  fcarnty  when  the  in- 


furgent3  arrived,  drove  _  „  ,f 

and  fuddcnly  tiled  the  hall.  They  tumultuoufly  de- Rcvolut,°"* 
manded  “  Bread,  and  the  Confutation."  The  Jacobin 
paity  fupported  the  infurgents  ;  and  one  of  the  multi, 
tude,  in  a  vehement  harangue,  exclaimed,  "  We  arc 
men  of  the  14th  of  July,  of  the  icth  of  Angult,  and 
of  the  3  ift  of  May."  fie  demanded,  that  the  Con¬ 
vention  fliould  charge  its  late  meafures,  that  the  people 
fhould  no  longer  be  tlie  vidtims  of  mercantile  rapacity, 
and  that  the  accufed  patriots  fliould  not  be  facrificed 
to  the  pnffions  of  their  antagonills.  The  Convention 
ordered  the  toclin  to  be  rung,  and  the  people  of  Paris 
to  be  called  to  arms.  Genual  Pichegru  was  in  Paris 
at  the  time  ;  and,  upon  the  motion  of  Barras,  he  was 
appointed  to  the  command  of  the  military  force. 

The  citizens  of  Paris,  who  remembered  with  horror  which  is 
the  domination  of  Robefpierre  and  h is  adherents,  and  quelled  by 
now  faw  themfelves  menaced  with  its  return,  inflantly  Pichegru. 
called  each  other  to  arms,  and  alfembled,  by  lix  in  the 
evening,  for  the  protection  of  the  Convention,  to  the 
amount  of  2o,oco  men.  Till  that  time  the  aflembly 
had  remained  under  no  fmall  difquietude,  furrounded 
by  the  infurgents,  and  litlening  to  the  addrefles  of  their 
orators,  and  the  fpeeches  of  the  Jacobin  minority  in 
their  favour.  The  majority  was  now  refeued  from  this 
{late  of  condraint  ;  and,  on  the  motion  of  Dumont, 
without  proceeding  farther  in  the  trial,  it  was  decreed 
that  Barrere,  Collot  d’Herbois,  and  Biilaud  Varennes, 
fhould  immediately  be  tranfported  to  Guiana. 

During  the  following  day  the  infurgents  were  com¬ 
pletely  fubdued  ;  and  the  majority  cf  the  Convention, 
taking  advantage  of  their  vi&ory,  decreed  the  arrtfl 
and  confinement,  in  the  caillo  of  PI  am  in  Picardy,  of  ie- 
veral  of  tlie  moil  obnoxious  of  their  ant  agon  tils.  A- 
mong  tlit fe  were  Leonard  Bourdon,  Duhem,  Chafles,  Z2Z 
Choudieu,  Ruamps,  FoufTedoii e,  Huguet,  Bayle,  Le- vidHry  of 
cointre,  Cambon,  Thuriot  Maignet,  Heutz,  Craffous/h-  Con- 
and  Levafieur.  By  departing  from  the  puinfhment  ofvention. 
death,  and  adopting  that  cf  banifhment  on  this  occa- 
lion,  the  Convention  expt&td  to  diminifh  the  ferocity 
of  the  contending  fa&ions  in  the  ftate,  by  rendering  the 
refult  of  a  political'defeat  h  f?  fatal  than  formerly.  The 
deiign  was  good  ;  but  in  attempting  to  accomphfh  it, 
they  eftabliihed  the  pernicious  precedent  cf  inflicting 
punifhment  without  a  trial,  which  could  fcarctly  fail  to 
prove  highly  dangerous,  if  not  ultimately  fatal,  to  all 
their  prufpe&s  oi  a  free  and  jnil  government. 

The  Convention  now  followed  up  its  vidlory  with 
the  popular  meafure  of  preparing  for  its  own  difiblu- 
tion,  by  endeavouring  to  frame  a  fixed  conflitution  forConfUtu- 
the  Republic.  The  conftitution  which  had  been  de-  tion. 
creed  in  1793*  under  the  aufpices  of  Robefpierre,  was 
confidered  as  impracticable,  and  a  committee  was  ap¬ 
pointed  to  report  upon  the  meafures  which  ought  now 
to  be  adopted.  Lt  confided  of  bieyes,  Cambnceres, 

Merlin  of  Douay,  Thibaudeau,  Mathkm,  Le  Sage  of 
Eure  and  Loire,  and  Latouche.  On  the  19th  of  /ipril, 
•Crmbaceres  reported,  that  it  was  the  opinion  of  this 
committee  that  a  commiffion  fhould  be  appointed  to 
frame  an  entirely  new  cOnlfitution.  t  lie  Convention 
accordingly  appointed  the  following  periods  to  this  im¬ 
portant  office,  Le  Sage,  Louvet,  BoifTy  d’  ,n ghs, 

Cruize,  Latouche,  Beuitr,  Daunow,  Batfdm,  Durand, 

M  a  ill  an  e,  Languinais,  La  Reveillere  Lepaux,  and  Thi¬ 
baudeau.  All  other  citizens  of  every  ckfcriptioir  were 
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French  at  the  fame  time  invited  to  communicate  proje&s  upon  obtained 
”CV<79->IOn,the  and  the  committee  wa3  required  to  order 

1  the  bell  conceived  of  thefe  to  be  printed. 

The  Convention  farther  gratified  the  feelings  of  the 
great  majority  of  the  nation,  by  bringing  to  trial  Fou- 
quier  Jenvillc  the  prefident,  and  fifteen  judges  and  jurors 
of  the  late  revolutionary  tribunal.  They  wete  convict¬ 
ed  on  the  8th  of  May,  and  executed  on  the  following 
day,  amidfl  the  execrations  cf  a  multitude  of  fpedlators. 

In  the  mean  time,  though  defeated  on  the  ill  and 
2d  of  .April,  the  Jacobins  by  no  means  conftdered  them* 

.  felves  as  fubdued.  On  the  contrary,  they  were  prepa¬ 
ring  a  new  and  more  extenftve  infum&ion,  which 
fhould  not,  like  the  former,  be  confined  to  the  capital. 

They  fixed  upon  the  20th  of  May  as  the  day  of  revolt. 

Thuriot,  and  Robefpierre’s  financier  Cambon,  had 
found  means  ta  efcape  from  the  caftle  of  Ham  in  Pi 
cardy,  and  to  come  to  Paris.  They  concealed  them- 
felves  in  the  fuburb  St  Antoine,  and  from  thence  gave 
counfel  to  their  .party,  and  urged  them  to  a&ion.  The 
fcarcity  of  bread  had  increafed,  and  advantage  was 
again  taken  of  this  circumflance.  For  feme  days  the 
walls  v/ere  covered  in  various  places  of  Paris  with  print¬ 
ed  accnfations  ngainft  the  Convention  of  withholding 
bread  from  the  people,  and  attempts  were  made  to  ex¬ 
cite  the  troops  in  the  city  to  join  the  difaffedled  party. 

On  the  evening  of  the  19th,  a  paper  was  openly  diltri- 
buted  in  the  different  fe&ions,  explaining  the  otjed  of 
the  approaching  infurredlion.  It  declared  in  fur  ration 
to  be  the  moil  facred  duty  of  the  people,  and  called 
upon  the  citizens  of  Paris  to  proceed  in  a  mafs  to  the 
Convention,  to  demand  from  it  bread  and  the  eftablifh- 
ment  of  Robefpierre’s  conftitution,  together  with  a  new 
elcdlion  of  national  reprefentatives. 

On  the  morning  of  the  20th,  the  toefin  was  rimg, 
and  drums  beat  to  arms  in  the  fuburb  St  Antoine, 
which  had  always  been  the  quarter  of  the  city  in 
which  the  Jacobins  poffeffed  the  greatefl  flrengtli.  Up 
on  this  alarm  the  Convention  affembled  ;  but  although 
the  intended  infurredlion  was  no  fecrct,  and  though  the 
committee  of  public  and  general  fafety  now  made  a  re¬ 
port,  in  which  they  confeflcd  their  previous  knowledge 
of  it,  yet  it  does  not  appear  that  any  vigorous  meafures 
of  precaution  had  been  taken  ;  for  it  was  only  at  the 
in  Rant  when  the  infurgents  were  a&ually  approaching, 
that  General  Hoche  was  appointed  to  command  the 
armed  force,  and  was  fent  forth  to  aflemblt  the  military 
and  the  citizens  for  the  defence  of  the  Convention.  In 
the  mean  time,  the  multitude  furiouRcied  the  hall. 

They  foon  overpowered  the  guards,  and  burll  into  the 
mid  ft  of  the  afTembly.  In  all  the  turbulent  days  of  the 
revolution,  the  women  of  Paris  have  never  failed  to  a£t 
a  confpicuous  part.  On  this  occafion  they  greatly 
augmented  the  crowd  by  their  lumbers,  and  the  tu* 
mult  by  their  cries  of  “  Bread,  and  the  conftitution  of 
J793>”  which  was  the  rallying  exclamation  of  the  par¬ 
ty.  After  fome  fiuitlefs  efforts  to  reftore  tranquillity. 

Vernier  the  prefident,  an  old  man,  reftgned  the  chair  to 
Boiffy  D’Anglas,  who  remained  in  it  with  much  firm- 
nefs  during  the  day.  The  whole  ftrength  of  the  in¬ 
furgents  had  not  arrived  at  once  ;  for  the  firft  party 
that  approached,  although  they  forced  their  way  into 
the  hall,  were  foon  repulfed  by  the  aid  of  a  few  foi 
diers  and  citizens,  who  came  to  the  affiftance  of  the 
Convention.  A  ftort  interval  of  tranquillity  was  thus 
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but  the  attack  was  fpeedily  renewed  with  French 
double  fury  by  armed  men,  who  fubdued  all  oppofuion,  *evojuri0 
ar  d  entered  the  hall  with  cockades,  on  which  was  writ- 
ten  the  infcription,  “  Bread,  and  the  conftitution  of  ^*"^7** 
While  things  were  in  this  ftate,  a  citizen  ofWronjUr 
the  party  of  the  Convention 
one  of  the  infurgents,  and  was 


ui  mis  iidic,  a  cuiz.cn  ot  Wr-omur 

rafhly  tore  off  the  hat  of 

vas  immediately  affaultedthe  0,:n* 


with  fwords  by  the  multitude.  He  fled  towards  the 


prefderit  s  chair,  and  was  killed  at  the  ftde  of  it  by  af»>  mu$ 
mullet  H  ot.  I'erand,  one  of  the  members,  having  at- hall, 
tempted  to  refeue  him,  was  alfo  attacked.  He  cfcaped 
into  .one  of  the  paffages,  where  lie  was  alfo  killed,  and 
his  head  was  brought  into  the  Convention  upon  a  pike. 

The  greater  number  of  the  members  now  gradually  de- 
paited,  and  left  the  hail  in  pofleflion  of  the  infurgents, 
who  aded  with  fome  regularity,  and  piopofed  a  variety 
of  laws  favourable  to  their  paity,  which  were  ir,;antly 
decretd.  Duroi,  Duquefnoi,  Born  bone,  ai  d  Goujon, 
were  the  membexs  who  ftoed  mod  openly  forward  on 
this  occafion,  and  appeared  ?.s  chiefs  of  the  inlurrec- 
ticn.  But  their  triumph  only  lafted  a  few  hours.  To¬ 
wards  the  evening  a  large  body  of  citizens  joined  the 
military,  and  marched  to  the  aid  of  the  Convention. 

Having  overcome  the  infurgents,  they  entered  the  hall 
in  gi eat  force,  and  reftored  the  powers  of  the  majority. 

The  decrees  that  had  been  forced  upon  them  were  re¬ 
pealed  ?s  fpeedily  as  they  had  been  enabled,  and  the 
deputies  who  had  propofed  or  fupported  them  were  ar- 
refted. 

The  citizens  of  Paris,  and  even  the  members  of  the 
Convention,  appear  now'  to  have  fancied  their  victory 
complete  ;  for  they  adopted  no  adequate  meafures  t6 
prevent  a  new  difturbance.  But  the  Jacobins  did  not 
fo  eafily  give  up  their  own  caufe.  On  the  following 
day  they  once  more  affembled  in  the  fuburbs,  and  in 
the  afternoon  they  returned  to  the  attack.  They  took 
pofleflion  of  t lie  Caroufal  without  oppofition,  and  point¬ 
ed  fome  pieces  of  cannon  againfl  the  hall  of  the  Con- 
vention.  This  afltmbly  was  now  unprote&ed,  and  at¬ 
tempted  not  to  fubdue,  but  to  flatter,  the  infurgents.  A  Mea„ne6- 
deputation  of  the  members  was  lent  forth  to  fraternife.of  the  Cub 
with  them,  and  to  carry  forth  two  decrees  palled  atvcnt*011' 
that  inftant,  w’hich  ordained  that  bread  fhculd  abound, 
and  that  Robefpierre’s  conftitution  of  1793  Ihould  im¬ 
mediately  be  put  in  force.  The  infurgents,  in  rerurn, 
fent  a  deputation  to  the  Convention,  to  expreis  their 
fatisfaCtion  with  the  decrees,  to  demand  the  reieafe  of 
the  iinprifoned  patriots,  and  the  puniffrment  or  thofe 
who  preferred  money  to  aflignats.  The  Convention 
pretended  to  agree  to  all  their  demands,  and  the  preli- 
dent  was  ordered  to  give  to  the  deputation  the  frater¬ 
nal  embrace. 

The  2 2d,  which  was  the  thiid  day  of  the  infurrec- 
tion,  appears  to  have  been  pafftd  by  both  parties  in  a 
ft  range  degree  of  ina&ion.  The  Convention  proceed¬ 
ed  in  its  ordinary  buftnefs  ;  and  the  Jacobins,  at  their 
head  quarters  in  the  fuburb  St  Antoine,  were  occupied 
in  confutations  and  prepaiatious  for  new  movements. 

But  on  the  following  day  the  citizens  affembled  at  their 
fedlions,  and  haftened  from  thence  to  the  Thiulleries  to 
defend  the  Convention.  Confiderable  bodies  of  the 
military  were  alfo  collected,  and  the  affembly  at  hll  re- 
folved  to  a&  upon  the  offenfive.  A  decree  was  paffed, 
declaring,  that  if  the  fuburb  St  Antoine  did  not  in- 
flantly  iurrender  its  arms  and  cannon,  together  with 
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«nch  the  murderer  of  Ferand,  it  fhould  be  confidered  as  in  a 
jhluti  rotate  of  rebellion.  The  conventional  generals  were  at 
k  : ’  ,  the  fame  time  ordered  to  reduce  it  by  force.  The  in- 
l2j  furgents  now  found  themfelves  unequal  to  the  conteft, 

|t riftnry  and  were  compelled  to  furrender  without  conditions  by 
0  theja-^e  inhabitant  of  the  fuburb,  who  dreaded  the  defhuc- 
€<,a5i  tion  of  their  property  by  military  operations.  Several 
foldiers  being  found  among  the  prifyrers,  were  put  to 
death  :  ard  lix  members  of  the  Convention  were  tried 
and  condemned  011  this  occalion  by  a  military  comm  if* 
fion.  Three  of  thefe  perilled  by  felf  daughter,  and 
three  were  executed.  The  majority  of  the  Conven¬ 
tion,  elated  by  their  viflory,  ordered  back  Collot 
DM  ferbois,  Billaud  Varennes,  and  Barrere  to  take  their 
trial  ;  but  the  two  former  had  failed  before  the  arrival 
of  the  courier.  Barrere  only  remained,  and  he  was 
brought  back  and  imprifoned. 

In  the  mean  time,  the  Jacobins  in  the  fouth  were 
not  ltfs  active  than  their  brethren  at  Paris  On  the 
2Cth  of  May  they  formed  a  vigorous  irdurredtion  at 
Toulon.  They  ftized  rhe  gates,  and  mounted  them 
with  cannon  ;  they  liberated  fucli  of  their  affociates  as 
had  been  impiifoned,  and  detained  the  fleet/ which  was 
about  to  fail.  Having  begun  their  operations  in  this 
fuecefsful  manner,  they  marched  from  Toulon  towards 
Maifeiftes.  Their  force  amounted  to  three  thoufand 
men  and  twelve  pieces  of  cannon.  They  w  ere  encoun¬ 
tered  on  their  way,  however,  and  defeated  by  Generals 
Charton  and  Pa&od.  Three  hundred  of  them  were 
carried  prifoners  to  Marfeilles,  and  Toulon  was  fpeediiy 
retaken. 

The  party  of  the  Mountain ,  as  it  had  been  called,  or 
of  the  violent  Jacobins,  who  wifhed  to  revive  the  reign 
of  terror  and  the  meafures  of  Robefpierre,  was  now  re¬ 
duced  very  low  both  in  the  Convention  and  out  of  it. 
Thofe  who  adhered  to  it  were  even  in  many  places, 
and  more  tfpeciaily  in  the  fouth,  expofed  to  very  vio¬ 
lent  peifecnnou.  Affociations  were  formed,  cailed  Com* 
pames  of  Jtfus  and  of  the  Sun,  for  the  purpofe-  of  aven¬ 
ging  the  crimes  committed  by  them  duiing  the  period 
of  their  power.  At  Lyons  feveral  of  them  were  maf- 
facred  in  prifon.rand  many  of  them  in  all  places  pe¬ 
riled  by  aiTafii nation.  On  confiderirg  the  mercilcfs. 

charader  of  the  government  of  Robefpierre  and  his  af¬ 
fociates,  and  the  perfection  which  was  fuffcred  under 
it,  not  merely  by  the  nobles  and  the  rich,  but  by  every 
man  who  was  diftir.guifhed  by  integrity,  talents,  or 
litt raturt,  it  may  appear  furprifing  that  it  fhould  have 
obtained  admirers,  or  that  any  number  of  individuals 
fhould  have  been  found  willing  to  hazard  their  lives  to 
procure  its  refioration.  Accordingly,  from  the  period 
of  the  fall  of  its  leader,  the  party  had  gradually  been 
forfaken  by  its  adherents;  and  the  mire  clofely  its 
condudt  was  confideied,  it  loft  ground  the  more  rapid¬ 
ly  in  the  eftirnation  of  the  public.  After  the  unfuc- 
cefsful  infurre&ions  of  the  2Cth  of  May,  it  was  treated 
with  the  utmofl  contempt,  and  its  unpopularity  was  ex¬ 
treme.  Stilh  however,  a  party  remained.  It  was  fmall, 
indeed,  but  its  members  compenfated  the  inferiority  of 
their  numbers  by  fuperior  enterprife  and  a&mty.  They 
•tatn  thei'-con^ec^  outrageous  republicans,  whole  heated  ima 
iritj  ginations  beheld  royalty  and  ariftocracy  in  every  propo- 
fal  for  fober  and  regular  government.  In  the  condi  6t 
of  Robefpierre,  they  renumbered  only  the  energy  of  his 
meaiuresj  by  which  France  was  enabled  to  triumph  over 


the  combined  efforts  of  the  kings  of  Europe  ;  and  over-  Fr'jrr/1 
looked  the  atrocities  by  which  he  had  brought  difgrace  c^'^tl0T7*' 
upon  their  caufe,  and  rendered  his  party  odious  to  tluir ,  mj 

own  countrymen,  as  well  as  to  the  neighbouring  na¬ 
tions.  Amidft  this  univafal  odium,  however,  the  Ja¬ 
cobins  did  not  defpair  of  riling  orce  more  into  power  ; 
and  it  is  not  a  little  lingular,  that  we  muft  date  the  re¬ 
vival  of  their  ilrength  from  the  period  oi  the  unfuecefs*  , 
fill  infurredf  ions  which  we  have  juft  recorded,  and  which 
feemed  to  have  extinguifhed  their  hopes  for  ever. 

The  unpopularity  under  which  the  Jacobins  labour¬ 
ed  foon  began  to  afiedl  the  Convention  itftlf.  1  he 
tame  fubmifiion  of  that  body  to  the  government  of 
Robefpierre  was  now'  remembered-  It  was  recollected, 
that  the  majority  of  its  members  had  been  the.  inftni- 
ments  of  his  power,  and  had  applauded,  or  at.  halt  ae-' 
quitfeed  in,  his  crimes.  As  the  prtfs  was  rew  fret, 
and  the  reins  of  government  unfttaddy  held,  then  con- 
du£l  was  repvefented  to  the  public  in  the  moll  odious 
colours.  A  celebrated  fong,  Le  Reveil  du  Peuple ,  be¬ 
came  extieir.tly  popular,  as  the  means  of  ir.aikmg  d»l  • 
like  both  to  the  Convention  and  to  the  Jacobins  ;  and 
their  condndl  was  canvaffed  with  the  utmoft  bitternels 
in  11  great  variety  of  publications,  but  more  especially  in 
a  journal  that  at  this  time  attta&ed  much  notice,  and 
which  was  conducted  by  Freron,  who  had  hirolelf  beta 
a  Jacobin-  but  had  now  abandoned  his  party.  ?2^ 

In  this  Hate  of  things,  the  majority  of  the  Convex-  /A,jr|  tern- 
tion  fpeediiy  began  to  repent  of  their  late  vi&ory  over f.  the  Goa*, 
the  Jacobins,  in  the  firil  efforts  of  their  zeal,  they  vfcllUO,u 
had  taken  meafures  for  the.  immediate  formation  and 
tftabbfhrr.ent  of  a  fettled  conftitutioil  to  fuperfede  their 
own  authoiity  ;  but  they  now  regretted  their  rafhncfc, 
when  ihey  perceived,  from  the  t.raper  the  nation  was 
in,  that  the  men,  the  moft  avowee: ly  hoftile  to  their 
character  and  meafures,  would  without  doubt  be  elected 
as  their  fucceffois.  1  hey,  and  their  fiitnds,  had  aiifeu 
to  great  diftimftion  and  wealth  under  the  revolutionary 
government  ;  and  they  now  began  to  dread,  not  only 
the  lofs  of  power,  but  alio  a  fevere  inveftigation  ot  then* 
conduct.  1  htfe  conftderations  foon  produced  their  na¬ 
tural,  effedls.  The  decrees  for  forming,  and  putting  in 
force  the  conftitution  could  net  decently  be  recalled  ; 
bnt.  the  majority  of  the  Convention  let  about  deviling 
means  for  rendering  them  of  little  importance,  fa  far  as 
they  themielves  were  concerned.  a 

On  the  23d  of  Jime,  Boiffy  D’Anglas  prefented  theNevv^rrj^ 
report  of  the  committee  Fat  had  been  appointed  to,  anion, 
preoare  the  plan  of  a  conftitution.  It  began,  like*  1  lifting 
the  former  conititutions,  with  a  declaration  of-ihe  iighU°^ 
of  man  ;  and  in  addition  to  this,  coi. lifted  of  fourteen 
chapters,  upon  the  following  fubjects  ;• — The  extent  ot 
the  territorial  poficfiions  of  the  Republic,  the  political 
ftate  of  citizens,  the  primary  affemblies,  the  electoral 
affemblies,  the  leg’flature,  the  executive  power,  the  mu¬ 
nicipal  bodies,  the  judicial  authority,  the  public  force, 
public  inftru&ion,  the  finances,  foreign  treaties,  the 
mode  of  revifrng  the  conftitution,  and,  laftly,  an  enabl- 
mer.t,  that  no  rank  or  fuperiority  fhould  exift  among  ci¬ 
tizens,  excepting  what  might  arif^from  the  exeicifc  of- 
public  fundions. 

The  primary  affemblies  were  to  poffefs  the  right  of 
tle&ing  the  members  of  the  eledloral  affembbes,  and  al- 
fo  the  juftices  of  the  peace.  The  elt&oral  affemblies 
were  to  nominate  the  judges  and  the  kgiflators  of  thm 
V  *  ft ate* 
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The.  legiHattire  was  divided  into  two  afTemblies; 


French  date 

'  Revolution, t|ie  one  cf  whTch  confiftrti  of  250  members,  and  was 
^ 5  ’  _  called  the  Count  il  of  the  Ancients ,  as  none  but  married 
231  men  and  widowers  above  40  yeais  of  age  could  be  mem- 
Two  Com.  bers  of  it.  The  other  affembly  or  council  confided  of 
cils  a:,d  an  ^00  members,  and  '  pofTefTed  the  exclufive  privilege  of 
propofing  the  laws;  the  Council  of  Ancients  being  on¬ 
ly  inti  tied'  td  r  ty:&c  or  approve,  without  power  to  alter 
the  decrees  prefented  to  it.  To  this  rule  there  was 
one  exception,  which  was  afterwards  employed  as  the 
means  of  overturning  the  whole  f..biic  of  the  conftitu- 
tion  ;  the  Council  of  the  Anciei  ts  might  decree  the  re- 
*  moval  of  the  legiflature  from  its  ordinal  place  of  fit¬ 
ting.  To  this  decree  the  approbation  of  the  Council 
of  Five  Hundred  was  not  neettiary  ;  and  when  once 
enadfed,  it  could  not  be  reconfidered  even  by  the  Coun¬ 
cil  of  Ancients  itfelf.  One- third  of  the  members  of 
the  two  Councils  was  to  be  ele&cd  annually.  A  mem¬ 
ber  might  be  once  re  elected,  but  he  could  not  be  elect¬ 
ed  a  third  time  till  an  interval  of  two  years  had 
elapfed. 

The  executive  power  was  intruded  to  five  perfons  of 
forty  years  of  age  at  lead,  to  be  ftyled  the  Executive 
Directory.  Its  members  were  ele&ed  by  the  two  Coun¬ 
cils  ;  the  Council  of  Five  Hundred  ekdtipg  ten  times 
the  number  of  candidates  that  might  be  neceffary  to  fill 
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them  the  profpeft  of  one  day  getting  quit  of  it.  But  French 
at  Paris,  ?nd  in  the  neighbouring  departments,  where  Rev°hti( 
the  fubject  was  more  accurately  inveftignted,  the  public .  1 
disapprobation  of  the  Convention  dilplayed  itfelf  with 
great  vehemence.  *  *  *34 

There  was  indeed  s  forrething*  extremely- aukward  in  Cocfeque 
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Convention.  1  hat  body  might,  if  neceflaiy,  have  coh-con^u^ 


Executive 
£  X>ire<5tory. 


tinned  its  own  exiftence*  for  fome  time  longer,  or  it 
might  have  difmificd’  one- th'iid  of  its  number  by  ballot 
or  otherwuTc,  and  allowed  a  new  tkdtion  only  to  that 
extent ;  but  a  eompulfory  election  was  an  abfurdity  fo 
new,  and  fo  obvious,  that  it  gave  their  aritagonids  eve¬ 
ry  advantage  againil  them.  Accordingly,  at  the  meet¬ 
ings  of  the  fe (ft ions  of  Paris,  the  laws  for  the  re-tledtion 
were  rejected  with  contempt,  and  their  abfurdity  de¬ 
mon  ftrated  with  much  acrimony.  In  cor.fequence  of 
the  debates  which  took  place  at  thefe  meetings,*  the 
minds  of  Tnen  were  gradually  inflamed,  and  it  became 
obvious  that  a  political  eonvuliion  approached.  On 
the  one  fide,  the  Convention  took  care  to  publifh  daily 
the  approbation  of  the  decrees,  along  with  the  confti- 
tution,  by  the  majority  of  the  primary  affemblies,  by 
moft  of  which  the  two  had  been  confounded  and  ac¬ 
cepted  in  the  grofs.  Its  committees  alfo  called  in  the 
aid  of  the  troops  of  the  line  for  its  prote&ion.  On 


up  the  vacancies,  and  the  Council  of  Tw  o  Hundred  and  -the  other  hand,  the  language  cf  the  fedtions  became 
Fifty  nominating  the  directors  from  this  lift  of  candi-  every  day  more  violent.  The  whole  Convention  was 


dates.  One  member  of  the  Directory  was  to  go  out 
annually  ;  fo  that  the  whole  might  be  changed  every 
five  years.  The  Executive  Dire<5tory  had  no  vdte  in 
the  ena&ment  of  laws  ;  but  it  fuperintended  thtir ^exe¬ 
cution,  regulated  the  coining  of  money,  and  difpclcd 
of  the  armed  force.  Foreign  treaties  made  by  it  were 
not  binding  till  ratified  by  the  legiflative  body,  nor 
could  it  make  war  without  the  authority  of  a  decree  of 
the  two  afTemblies.  The  public  functionaries  were  to 
receive  falaries,  and  to  appear  d retied  in  an  appropriated 
habit. 

Each  article  of  this  conftitution  was  feparately  dif- 
enffed  ;  and  on  the  23d  of  Auguft  the  whole  w  as  de¬ 
clared  to  be  complete,  and  ordained  to  be  tranfrni-tted 
to  the  primary  affemblies  for  their  approbation.  Pre¬ 
vious  to  this  refolution,  however  (that  is,  on  the  22d 
of  the  fame  month),  the  majority  of  the  Convention 
had  brought  foivvard  the  grand  meafure  by  which  they 
meant  to  provide  for  their  own  fafety,  and  the  fa-fety 
of  their  friends  and  adherents,  againft  the  change  w  hich 
the  public  opinion  had  undergone  concerning  them 
T  hey  decreed,  that  at  the  approaching  general  election, 
the  elcftoral  bodies  fhould  be  bound  to  choole  two- 
thirds  cf  the  new  legiflature  from  among  the  mtmbers 
of  the  prefent  convention;  and  they  aftei  wards  decreed, 
that,  in  default  of  the  election  of  two  thirds  of  the  Con¬ 
vention,  the  Convention  fhould  fill  up  the  vacancies 
themfelves. 

Thefe  decrees  were  tran knitted,  along  with  the  Con¬ 
vention  fu  ftitution,-  to  the  primary  affemblies,  to  be  accepted  or 
ters  the  rejected  by  them.  Many  of  the  primary  aflemhlus  un¬ 
der  flood, •  tliat  they  could  not  accept  of  the  conftiuitidn 
without  accepting  along  with  it  the*  law  for’  the  r£- 
eledtion  of  the  Mo-thirds.  The  point  had,  in  all  pro 
bability,  been  purpofely  left  under  a  certain  degtke  cf 
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ambiguity  ;  <nd  as  the  people  were  now  weary  cf  this  *  in 


reprefented  as  a  band  of  tyrants  and  of  murderers,  the 
affociates  of  all  the  cruelty  of  Kobefpierre  and  the 
Mountain  party.  It  was  even  propofed  to  bring  to 
trial  every  individual  member  of  the  aflembly  before  a 
*new  revolutionary  tribunal,  and  to  punifh  him  accord¬ 
ing  to  his  demerits. 

For  tome  time- much  anxiety  prevailed  on  both  Tides, 
/Numerous  deputations  were  repeatedly  fent  from  the 
fedtions  to  the  Convention  *  to  remonftrate  againft  the 
•obnoxious  decrees.  But  the  eagerntfs  with  which  thefe 
remonftrauccs  wCre  made,  ferved  only  to  convince  more 
ftrorgly  the  members  of  the  Convention  of  the  danger 
to  themfelves  as  individuals  which  would  attend  a  refig- 
-nation  off  their*  power,  ahd  confirmed  the  refolution  they 
had  taken  to  retain  it.  The  deputies  of  the  fedtiong 
having  obtained  inlpcclioiV  of  the  records  of  the  conven¬ 
tion,’  aflerttd,  that  the  national  majority,  if  rightly  num¬ 
bered,  had  rejected  the  decrees;  as  every  affembly  that 
voted  in  oppofition  to  them  was  only  numbered  as  one 
vote,  however  numeions  its  members  might  be;  which 
enabled  the  primary  affemblies  of  remote  diftridts  to 
^outvote  the  m  re  populous  feci  ions  of  Paris  and  other 
great  towns.  Whereas  it  was  faid,  that  if  the  indivi¬ 
dual  voters  were  counted,  it  would  be  found  that  the 
decrees  were  difapproved  of  by  a  confiderable  majority. 
All  this  was  difregaidtd  by  tile  Convention,  and  the 
feCtions  prepared  to  decide  the  d’fpute  by  arms.  The 
firtt'  ftep  taken  by  them,  however,  was  ill  concerted.  A 
notion  wa3  propagated,  that  as  foon  as  the  primary  af- 
lemfilred-  or  feCiions  had  chafen-the  eleffors  who  were 
to  ehooie  the  members  of  the  r.evv  legiflature,  the  na¬ 
tional  -foverugnty  became  veiled  in  thefe  electors,  and 
-that- they  had  a  right  to  a  fTu  me  the  government  in  their 
•  various  difti ids.  -‘Accordingly,  about  u  o  6f  the  ekq- 
j  torsi  rtf  Fans  affembled  inthe  hall  of  the  French  theatre 
the  fuburtv  St  Germain,  previous  to  the  day  of 
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De  Nivernois  (formerly  -  the  Duke  de  Nive^nois)  their  the  firft  blow, 
'prefideat,  they  began  their  debates.  The  Convention 
was  farmed,  and  inllantly  fent  a  body. of  the  military 
to  difmifs  the  meeting  as  illegal.  This  was  eafily  ac- 
compliihed,  as  the  citizens  hid  not  been  unanimous 
with  regard  to  it,  and  no  meafures  were  taken  for  its 
protection. 

Notwithstanding  this  firft  advantage  on  the  fide  of 
the  Convention,  the  feCtions  regarded  its  power  with 
contempt,  and  imagined  themielves  fecure  of  ultimate 
fu:cefs.  In  every  political  conteft  that  had  hitherto 
occurred  fince  the  commencement  of  the  revolution,  the 
immenfe  population  of  the  capital  had  given  a  de¬ 
ceive  fuperiority  to  the  fa&ion  whofe  fide  it  efpou- 
fed.  The  citizens  alf>  regarded  with  indifference  the 
armed  force  with  which  the  Convention  had  furround- 
ed  itfeif,  from  a  notion,  which  they  fondly  entertain¬ 
ed,  that  the  military  would  in  no  cafe  be  brought  to 
aCf  againft  the  people.  It  would  appear  that  the  Con¬ 
vention  itfeif  entertained  fome  jealoufy  upon  this  head, 
and  did  not  account  itfeif  entirely  fafe  under  the  pro- 
te&ion  of  the  fbldiers.  On  this  occafion,  therefore,  it 
had  recourfe  to  a  new  ally,  and  befought  the  aid  of 
thofe  very  Jacobins  whom  it,  had  ahnofl  cruihed  on  the 
24th  of  May.  The  members  of  the  Convention  were 
odious  to  the  fefuons  of  Paris,  on  account  of  their  par¬ 
ticipation  in  the  revolutionary  crimes  and  meafures  of 
Robefpierre  \  but  this  very  circumftance  endeared  them 
to  the  Jacobins,  whofe  chara&er  it  was  to  imagine  that 
they  had  never  enough  of  war  abroad  or  of  revolution 
at  home.  It  was  eafy  therefore  to  biing  about  a  re¬ 
conciliation  between  the  Convention  and  thete  men. 

Several  hundreds  of  them  were  difmiffcd  from  the  pr;- 
fons,  where  they  had  been  confined  fince  the  two  lad 
infurredlions,  and  they  were  now  put  in  reqnilition  to 
defend  the  leg:fhtive  body. 

y/hen  the  feilions  of  Paris  beheld  the  Convention' 
furrounded  by  thofe  Jacobins  who  had  been  the  unre¬ 
lenting  agents  of  the  government  of  Robefpierre,  and 
who  were  now  denominated  terrorijis  and  men  of  blood, 
their  ardour  for  allion  became  unbounded.  They  af- 
fembled  in  arms  at  their  different  feclions  on  the  1  2th, 

Vendemaire  (October  4th)  ;  but  they  do  not  feem  to 
have  aded  with  much  concert,  or  upon  any  well  di* 
gefted  plan  of  operations.  The  general  defign  of  their 
leaders  was  to  feize  the  members  of  the  Convention,  and 
impnfon  them  in  the  church  of  the  Quatre  Nations  till 
they  could  be  brought  to  trial.  As  this  would  occa¬ 
fion  a  vacancy  or  interregnum  in  the  government,  it  was 
refolved  that  all  affairs  fhoiild  be  conduced  by  commit¬ 
tees  of  the  fed  ion  8,  till  a  new  legiflature  could  be  eled- 
ed.  General  Miranda,  a  Spaniard,  a  native  of  the  Car- 
raccas  in  South  America,  who  had  ferved  in  the  re¬ 
publican  aimies,  was  to  be  appointed  to  the  chief  com¬ 
mand  of  the  armed  force  after  the  overthrow  of  the 
Convention.  This  man,  in  his  eagernefs  for  preferment, 
had  alternately  courted  all  parties,  and  he  now  feems  to 
have  joined  the  Parilians  upon  the  fuppofitiou  of  their 
being  the  ftrongeft.  As  he  entertained  fome  doubts 
of  their  fuccefs,  however,  he  adopted  the  crooked  and 
timid  policy  of  avoiding  the  fform  b)  retiring  from  the 
city  till  the  combat  fLould  be  finifhed,  refolving  to  re¬ 
turn  immediately  on  its  conclufion  to  ftiare  the  rewards 
and  the  triumph  of  vidiory. 

The  Convention,  in  the  mean  time,  refolved  to  fluke 
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^v..  For  this  purpofe  they  fent  General  Me-  Trench 
nou  to  the  feltipn  of  Le  Pelletier  to  difpeiTq  the  citizens, 
whofe  grealeff  force  was,  affembled  there.  But  this  of-  t  ^  ^ 

ficer,  d if! iking*  the  fervice  which  he  was  employed  to 
perform,  indead  of  proceeding  to  ad  ion,  beg’n  to  ne- 
gociate  with  the  leaders  of  the  felFons,  and  fpent  the 
evening  of  this  day  in  frnitlefs  conferences.  The  fec- 
tions  op  their  fide  appointed  General  Danican,  who 
had  diftinguifhed  himfelf  in  the  war  againft  the  Roya- 
lifts  in  La  Vendee  to  ad  as  their  military  Itader.  It 
would  appear,  however,  that  this  officer,  from  the  mo¬ 
ment  that  lie  affumed  the  command,  began  to  defpair 
of  the  caufe  of  the  ftdions.  Pie  found  them  totally 
deftitute  of  cannon,  whereas  the  Convention  was  fur* 
rounded  by  regular  troops  and  a  numerous  arti’leiy. 

This  inequality  in  point  of  weapons  appears  to  have  been 
confidered  by  him  as  a  fufficknt  rtafon  for  avoiding  an 
engagement  Occupied  in  vifting  and  arranging  the 
different  polls,  he  was  unacquainted  with  the  difafLc- 
tion  of  the  conventional  generals.  He  therefore  thought 
he  had  done  much  when  lie  had  prevented  bloodlhed  for 
another  day,  and  thus  the  favourable  moment  for  at¬ 
tack  was  loft.  Whether  the  fedions  would  have  been 
fuccefsful  had  they  been  inftantly  led  to  battle  on  this 
important  occafion,  cannot  now  be  known.  ITough 
the  fuperior  officers  of  the  Convention  were  unfaithful, 
yet  the  fubalterns  and  the  troops  in  general  might  have 
ftood  firm,  confirmed  as  they  were  by  the  perfuafion  of 
their  Jacobin  auxiliaries.  Even  in  this  cafe,  however, 
the  fate  of  a  battle  might  have  at  leaft  been  doubtful. 

The  battalions  of  Paris  were  very  numerous,  their  con¬ 
tempt  of  danger  was  great,  and  their  ardour  unbound¬ 
ed.  The  mere  poffeffion  of  canrfon  might  not  in  a  con¬ 
teft  againfl  fnch  men  have  afforded  fecurity  to  the  Con¬ 
vention.  But  the  firft  moments  of  popular  enthufiafin 
were  fuffered  to  pafs  away,  and  that  diftruft  and  diffen- 
fion,  which  delay  never  fails  to  introduce  among  great 
and  irregular  affcmblages  of  men,  foon  began  to  render 
the  condu&  of  the  fedions  undecided  and  weak. 

The  conventional  committees,  during  the  night  of  the  7 
1  2th  Vendemaire  (Odober  4th),  difrnifftd  Generals  Me- 
nou,  Raffet,  and  fome  others, from  their  Rations,  and  gave 
the  command  of  the  troops  to  Barras  He  immediately 
colleded  around  him  a  variety  of  able  officers,  among 
whom  we  find  the  names  of  Generals  Brune  and  Bona¬ 
parte.  With  their  alfiftance  he  began  to  provide  for  a 
moil  vigorous  defence.  Troops  with  cannon  were  Ra¬ 
tioned  in  all  the  avenues  leading  to  the  Thuilleries.  In 
cafe  any  of  thefe  polls  fhculd  be  forced,  mafked  butte¬ 
ries  were  planted  in  more  retired  ficuaticns.  Nor  was 
this  all meafures  were  taken  for  conveying  the  public 
magazines  of  provifions  and  military  (lores  to  St  Cloud, 
whither  the  Convention  prepared  to  retreat  if  they 
ftiould  fuller  a  defeat  at  Paris. 

On  the  13th  Vendemaire  (Odlober  5 tH)  from  which 
the  infurre&ion  was  afterwards  named,  both  parties  re¬ 
mained  for  many  hours  upon  the  defenfive.  At  laft,  a- 
bout  three  o’clock  in  the  afternoon,  General  Danican 
made  advances- to  an  accommodation  by  a  letter  to  the 
committee  of  public  fafety ;  in  which  he  Rated,  that  the 
only  caufe  on  account  of  which  the  citizens  had  taken 
arms  was  the  dread  of  a  maffacre  being  intended  by  the 
armed  terrorifts  who  furrounded  the  Convention,  and* 
that  if  thefe  inen  were  removed,  tranquillity  would  im¬ 
mediately  be  re-eftablifhed..  A  civil  meffage  was  re¬ 
turned^  r 
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Trench  turned;  but  the  Jacobin  party  in  the  Convention,  being 
Revolution.  n0w  more  confident  of  victory,  and  wifhing  to  ftrengthen 
«  17^*  .  themfelves  by  the  defeat  and  punifhment  of  their  anta- 

236  gonifls,  it  was  refolved  that  the  difpute  fhould  be  de- 
Subdues  cided  by  arms.  It  is  not  corredly  known  how  the 
Lfepari^C1S conte^  commenced,  but  the  armed  Jacobins  are  mod 
V  18  generally  underdood  to  have  begun  the  attack.  The 
citizens  on  the  fouthern  tide  of  the  river  attempted  to 
reach  the  Convention  by  the  Quay  de  Voltaire,  but 
were  fpcedily  reoulfed  by  the  conventional  cannon;  but 
on  the  northern  fide  of  the  river,  near  the  Convention, 
the  combat  was  extremely  obftinate.  The  cannon  were 
repeatedly  feized  "by  the  citizens,  and  repeatedly  reta¬ 
ken  by  the  troops  and  the  armed  Jacobins  It  was 
not  till  after  a  con  left  of  four  hours  that  the  factions 
were  repulfed  and  driven  to  the  poll  of  St  Roch.  This 
pod  was  alfo  taken  after  great  (laughter,  and  the  fac¬ 
tions  were  driven  to  their  head  quarters  at  the  faction 
of  Le  Pelletier.  After  a  fhort  interval  they  were  pur- 
fued  thither  by  the  troops  of  the  Convention,  who  by 
midnight  were  matters  of  the  whole  city. 

This  infuriedion  was  aferibed  by  the  victorious 
party  to  the  exertions  of  the  Eoyalitts.  It  is  no 
doubt  true,  that  by  this  time  Royalty  was  become 
lefs  unpopular  even  among  the  rabble  of  France  than 
the  extreme  of  Republicanifm,  as  it  had  appeared 
in  the’  conduct:  of  the  Mountain  party,  it  is  alfo 
probable,  that  the  Royalifts  mingled  in  a  couteli  that 
had  the  overthrow  of  the  prefent  Convention  for 
ifs  object  ;  but  tire  infurgents  in  general  Teem  nei¬ 
ther  to  have  avowed  ncr  entertained  any  farther  view 
than  the  difarming  of  the  Jacobins,  and  the  obtaining 
an  immediate  eledion  of  new  reprefentatives.  The  fai- 
137  lure  of  the  attempt  had  the  effed  of  placing  the  Monn- 
Mountain  tain  party  once  more  at  the  head  of  the  Rate.  This 
the ^  ft;  PartY  at  thought  of  adjourning  the  new  conflitu- 
violeut  Ja-  tlon>  an(*  renewing  all  the  terrors  of  the  revolution- 
cobins,  ary  government.  This  project,  however,  was  oppofed 

again  at  in  the  Convention  with  fo  much  vehemence  and  ability 

the  ftat^  °fby  Thibaudeau,  that  it  was  renounced.  Indeed  it  was 
e*  become  unneceflary  to  the  fafety  or  afcendency  of  the 
men  who  propofed  it,  as  the  decrees  for  the  re-elec¬ 
tion  of  two-thirds  of  the  Convention  enabled  them  to 
retain  the  full  pofTeffion  of  their  power.  A  few  mem¬ 
bers  of  the  moderate  party,  fucli  as  Boifly  D’Anglas, 
Languinais,  and  Le  Sage,  were  defied  by  alrnoft  every 
place  in  France,  though  they  could  only  fit  for  one 
place.  Hence  the  Convention  itfelf  had  the  re  eledion  of 
nearly  two-thirds  of  its  own  members;  and  theMount3in 
party,  which  now  commanded  the  majority,  was  thus 
enabled  to  fill  the  new  legifiature  with  its  own  leaders. 

On  the  27th  of  Odober  the  Convention  terminated 
its  fittings,  and  was  fucceeded  by  the  new  legifiature  as 
appointed  by  the  Conttitution.  By  its  latt.  decrees,  a 
general  amnefty  was  granted  for  all  revolutionary  crimes 
Firft  fit-  and  proceedings.  From  this  amnetty,  however,  were 
ting  of  the  excepted  the  emigrants,  the  tranfported  priefis,  and  all 
new  legif-  perfons  concerned  in  the  l$d  infumdion  ;  fo  that  in 
3  urc*  fad  it  was  merely  a  pardon  granted  by  the  Mountain 
party  to  its  own  friends  for  all  the  excefifes  they  had 
committed.  The  members  of  the  Convention,  who  had 
been  imprifoned  in  the  cattle  of  Ham  fince  the  Jacobin 
infurredion  in  May,  were  now  fet  at  liberty.  The 
members  of  the  revolutionary  committees,  and  other 
agents  of  Robcfpierre  in  Paris  and  th^  departments. 


were  all  difmiffad  from  their  prifons, 'and  advanced  to  French 
the  mod  important  offices  under  the  new  government.  Evolution1® 

As  foon  as  the  new  legifiature  had  divided  itfelf  into  , , 
two  councih,  it  proceeded  to  the  eledion  of  an  Execu-  < 

ti vj[  Directory.  Here  the  genius  of  the  French  nation 
for  intrigue  inftantly  difplayed  itfelf.  The  Coancil  of 
Five  Hundred  was  bound  to  prefent  to  the  Council  of 
Two  Hundred  and  Fifty  a  lift  of  ten  times  the  number 
of  candidates  neceffary  for  the  office.  It  fulfilled  tliisTh/coun.  * 
duty  in  the  following  manner.  The  majority  of  the  eil  of  Five  I 
Council  cf  Five  Hundred  made  out  a  lift,  confiding  Qf  Hundred  i 
the  five  following  perfons,  upon  whom  they  wifhed  the  Council  of  ' 
eledion  ultimately  to  fall  :  Sieyes,  Barras,  Rewbell,  Ancients  I 
La  Reveillere  Lepaux,  and  Letourneur  de  la  Manclie. 

To  complete  the  lift,  they  added  the  names  cf  45  ob- 
feure  perfons,  country  juilices,  farmers,  and  even  pea- 
fants.  Thn$  there  was  nothing  left  to  the  Council  of 
Ancients  but  the  mere  form  of  an  election  ;  and  from 
the  want  of  other  qualified  candidates,  they  were  under 
the  neeeffiry  of  nominating  to  the  office  of  directors  the 
five  perfons  at  the  head  of  the  lift  prefented  by  the 
Council  of  Five  Hundred.  The  crafty  Sieyes,  how¬ 
ever,  who  had  been  the  advifar  of  all  parties,  but  the 
^oftenrfible  agent  of  none,  did  not  yet  think  fit  to  ven¬ 
ture  upon  the  pofleffion  of  power.  He  had  difappro- 
ved  of  the  conttitution  which  was  now  put  in  force, 
and  had  even  framed  one  of  his  own  in  oppofition  to  it, 
which,  however,  was  rejeded  by  the  Convention.  The 
moft  remarkable  circumfiance  in  his  plan  of  government 
was  a  national  jury,  upon  which  he  propofed  to  confer 
the  power  of  difrr.iffing  from  their  offices,  without  a 
canfe  being  affigned,  any  of  the  pfiblic  fundfonaries 
whom  they  might  account  dangerous  to  the  date. 

Sieyes  having  refufed  to  accept  the  office  of  director/ 

Carnot  was  tleded  in  his  ftead.  But  on  this  occafion 
the  Council  of  Ancients  was  treated  with  a  little,  and 
but  a  little,  more  decency  than  formerly  ;  as  the  name 
of  Cambaceres,  a  man  of  confiderable  eminence,  ap¬ 
peared  along  with  that  of  Carnot  in  the  lift  of  candi¬ 
dates  voted  by  the  Council  of  Five  Hundred.  >  240 

The  republican  government  that  was  now  attempted  New  go-  1 
to  be  eftabliftied  promifed  little  tranquillity  to  the  na- vernnient 
tior..  This  great  misfortune  attended  it,  that  the  chief 
officer,  in  the  ftate  were  intruded  to  men  who  were  dif- 
liked  by  the  people.  The  members  of  the  Executive 
Diredory,  with  the  exception  of  Reveillere  Lepaux, 
had  always  belonged  to  the  Mountain  or  moft  violent 
Jacobin  party.  As  they  now  owed  their  power  to  that 
party,  they  employed  its  members  in  almoft  every  offi¬ 
cial  department.  The  goverment  was  therefore  necef- 
farily  unpopular.  Things  might  have  been  gradually 
altered,  indeed,  by  fucceffive  eledions,  which  would 
in  time  bring  other  men  into  power  :  But,  by  the 
forms  of  the  conttitution,  the  executive  power  was  more 
permanent  than  the  legifiative  body,  without  poflefling 
any  influence  over  it.  Hence  it  was  to  be  feared  that 
a  conteft  for  power  might  Ipeedily  occur  between  a 
diredory  nominated  by  the  Jacobin  party  and  the  new 
legifiators  appointed  by  the  people,  in  which  the  Con- 
ftitntion  might  fuffer  fliipwreck  ;  an  event  which  ac¬ 
tually  occurred. 

While  the  pofleflion  of  power  continued  to  flu duate 
in  the  manner  we  have  already  dated,  between  the  Mo¬ 
derate  and  the  Jacobin  or  Mountain  parties,  the  armies 
of  the  date  were  fullered  to  languifh  ;  but  upon  nhe 
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credit  of  its  former  military  fuccefs,  the  Republic  was 
treated  with  refpedt  by  fome  of  the  neighbouring 
powers.  On  the  icth  of  April,  a  treaty  of  peace  with 
Pruffia,  which  had  been  negociated  by  the  committees 
through  the  medium  of  Barthelemi  the  French  refident 
at  Bade,  was  prefented  to  the  Convention  for  ratifica¬ 
tion.  By  this  treaty,  it  w^as  ftipulated,  that  the  French 
troops  fhould  immediately  evacuate  the  Prnflian  territo¬ 
ry  on  the  right  bank  of  the  Rhine,  but  fhould  retain 
the  territory  belonging  to  that  power  on  the  left  bank 
till  a  general  peace.  Prifoners  of  war  were  to  be  mu¬ 
tually  reftored,  and  the  commerce  of  the  two  countries 
was  to  be  placed  on  its  ancie  t  footing.  Meafureswere 
alfo  to  be  taken  to  remove  the  theatre  of  war  from  the 
north  of  Germany  by  treaties  between  France  and  thofe 
princes  for  whom  the  king  of  Pruffia  might  iuter- 
pofe. 

During  the  fame  month  of  April,  the  French  Re¬ 
public  was  acknowledged  by  the  king  of  Sweden  ;  and 
Baron  Stael  his  ambaffador  was  received  at  Paris  with 
great  folemnity.  In  the  month  of  May  a  fecond  treaty 
wa’th  Pruffia  was  concluded.  It  chiefly  regarded  the 
line  of  neutrality.  It  is  worthy  of  remark,  that  thefe 
treaties  contained  fecret  articles  which  were  to  be  re¬ 
vealed  only  to  a  feletl  committee.  By  authorifing  this 
mode  of  procedure,  the  Convention  Efficiently  demon- 
ftrated  its  refolution,  that  no  form  of  popular  govern¬ 
ment  to  be  adopted  in  France  fhould  fland  in  the  way 
of  the  national  aggrandifcment.  The  Swifs  cantons 
now  followed  the  example  of  Sweden,  and  acknow¬ 
ledged  the  French  Republic.  A  treaty  of  peace  with 
Spain  was  alfo  concluded  at  Bafle  on  the  2ld  of  July. 
France,  on  this  occafion,  relinquifhed  all  the  conquefts 
(he  had  made  in  the  territory  of  that  country,  and  re¬ 
ftored  the  ancient  frontier.  She  received  in  return  all 
the  Spanifh  part  of  the  ifland  of  St  Domingo.  The 
Dutch  Republic  was  included  in  this  treaty;  and  France 
agreed  to  accept  of  the  king  of  Spain’s  mediation  in 
favour  of  Portugal  and  the  Italian  princes. 

On  the  9th  of  June,  the  Dauphin,  fon  of  the  unfor¬ 
tunate  .Louis  XVI.  died  in  the  prifon  of  the  Temple, 
where  he  had  been  confined,  along  with  his  filler,  fince 
the  executions  of  his  father,  mother,  and  aunt.  His 
death,  which  was  probably  produced  by  difeafes  arifing 
from  long  confinement,  if  not  by  more  unjuftifiable 
means,  excited  in  the  French  nation  fuch  a  degree  of  in- 
terefl  in  favour  of  his  family,  that  the  Convention  found 
it  necefiary  to  liberate  his  filler  from  imprifonment.  The 
committee  of  public  fafety  propofed  to  the  Emperor  to 
exchange  this  princefs  for  the  members  of  the  Conven¬ 
tion  whom  Dumourier  had  delivered  up  to  Auftria,  along 
with  two  ambaffadors,  Semonville  and  Maret,  who  had 
been  feized  on  their  way  to  Turkey.  This  propofal  was 
accepted,  and  the  exchange  took  place  at  Bafle  in  Swit¬ 
zerland. 

On  the  fide  of  Britain  the  war  maintained  its  former 
chara&er.  The  Bvirifh  retained  their  fnperiority  by 
fea,  and  were  unfortunate  in  their  efforts  on  the  conti¬ 
nent.  On  the  14th  of  March  the  Britiih  fleet  in  the 
Mediterranean,  under  Admiral  Hotham,  engaged  the 
French  fleet,  and  took  two  fail  of  the  line,  the  Ca-Ira 
and  the  Cenfeur  ;  but  as  the  French  fleet,  four  days 
before  the  engagement,  had  captured  the  Berwick,  a 
Britifh  fliip  of  the  line,  when  detached  from  the  fleet, 
and  as  the  Illuftrious,  another  Britifh  (hip  of  the  line* 
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was  fo  feverely  injured  in  the  a<Sion  that  fhe  run  afhore  French 
and  was  loll  at  Avenza,  the  fubllantial  lofs  on  both  Re^(  lutl  n» 
fides  was  nearly  equal.  On  the  23d  of  June  another  1  ' * 
Britifh  fleet  under  Lord  Bridport  attacked  the  French 
off  Port  L’Orient,  and  took  three  (hips  of  the  line,  the 
reft  of  the  fleet  efcaping  into  that  port. 

This  evident  fnperiority  of  the  Britifh  fleet  in  every 
contcft,  induced  the  government  to  take  advantage 
of  the  command  which  it  had  of  the  fea,  to  give  affill- 
ance  to  the  French  Royalifts  in  the  weftern  depart¬ 
ments.  Thefe  Royalifts,  hitherto  unaffifted  by  foreign 
powers,  had,  by  repeated  defeats,  been  reduced  very 
low.  The  Convention  had  at  hfl  offered  them  a  trea¬ 
ty,  which  was  accepted  and  figned  at  Nantes  on  the 
3d  of  March,  on  the  one  lide  by  deputies  from  the 
Convention,  and  on  the  other  by  Charette,  Sapincau, 
and  other  chiefs  of  the  infirrgents  of  La  Vendee,  and 
by  Cormartin,  as  representing  the  party  called  Chouans 
or  Night  Owls.  Stofflet,  another  chief,  held  out  for 
fome  weeks  longer;  but  at  lall,  on  the  2cth  of  April, 
he  too  was  under  the  neceffity  of  fubmitting  by  treaty 
to  the  Republic.  ^ 

In  a  fhort  time,  however,  the  hopes  of  the  Royalifts. Expedition 
were  revived  by  the  countenance  of  the  Britifh  govern-to  Quibe- 
ment,  and  thefe  treaties  were  ill  obferved.  In  the  be-ron 
ginning  of  June  the  Britifh  expedition  was  ready  to 
fail  for  the  French  coaft.  The  troops  to  be  employed 
confided  of  emigrants  in  the  pay  of  Great  Britain,  and 
many  of  them  had  been  prifoners  of  war,  who  now 
agreed  to  join  the  royal  caufe.  The  command  during 
the  voyage,  and  the  feledtion  of  the  place  of  landing, 
were  intruded  to  the  Count  D’Hervilly.  The  com¬ 
mand  on  fhore  was  given  to  Puifaye,  who  had  been  em¬ 
ployed  under  the  Girondifls  in  the  military  fervice  of 
the  Republic,  but  had  now  become  a  royalift.  The 
Count  de  Sombreuil  was  afterwards  fei.t  to  join  them 
with  a  fmall  reinforcement. 

On  the  25th  of  June  the  expedition  arrived  in  the 
Bay  of  Qmberon,  and  on  the  27th  2500  emigrants 
made  good  their  landing,  after  difperiing  a  fmall  party 
of  republican  troops.  The  emigrant  army  foon  after 
diflributed  itfelf  into  cantonments  along  the  fhore,  and 
gave  arms  to  the  inhabitants  of  the  countiy,  who  ap¬ 
peared  to  receive  them  with  joy.  It  was  foon  found, 
however,  that  the  Chouans,  though  well  qualified  for  a 
defultory  warfare,  could  not  be  of  much  ufe  to  regular 
troops.  They  had  little  fubordination.  They  were 
eafily  difperfed,  and  never  fought  unlefs  every  advan¬ 
tage  was  on  their  fide.  When  it  was  found  that  their 
unlteady  aid  could  not  be  depended  on,  a  refolution  was 
taken  to  withdraw  the  emigrant  army  within  the  pe- 
ninfuht  of  Quiberon.  The  fort  of  that  name  was  ta¬ 
ken  on  the  3d  of  July.  Itsgarrifon  confifled  of  five  or 
fix  hundred  men,  and  it  was  now  occupied  by  the  emi¬ 
grants.  A  republican  army,  in  the  mean  time,  under 
General  Hochc,  advanced,  and  attacked  all  the  pofta 
that  had  been  left  without  the  peninfula.  Thefe  were 
fpeedily  taken.  The  emigrants  and  Chouans  efcaped 
into  the  boats  of  the  Britifh  fleet,  or  fled  under  the 
cannon  of  the  fort  of  Qmberon,  The  republicans  then 
began  to  conftrudt  formidable  works  on  the  heights  of 
St  Barbe,  at  the  entrance  of  the  peninfula.  To  pre¬ 
vent  their  operations,  a  Tally  was  made  from  the  fort  on 
the  7th  of  July  ;  but  without  fuccefs.  On  the  1  fth , 
another  Tally  was  attempted  in  greater  force.  The 
3  F  whole 
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French  whole  troops  in  the  peninfula  amounted  to  about 
Rtvoltnion, ,  2)03C>  including  Chouans.  Out  o.  thefe  a 

,7«.  meat  of  tooo  was  font  to  attack  the  heights  of  St 

' - - - '  Barbe.  The  republicans  were  entrenched  in  three 

camps  The  two  firft  of  thefe  were  eafily  taken,  and 
the  detachment  prefTed  eagerly  forward  to  attack  the 
third.  But  here  a  maflted  battery  opened  upon  them 
with  grape  (hot.  A  dreadful  carnage  enfued  ;  and  ve- 
tv  few  of  the  detachment  could  have  efcaped,  had  not 
the  fire  of  the  Britilh  (hips  foon  compelled  the  repub- 
licans  to  defill  from  the  purfuit. 

Its  failure.  It  now  became  obvious  that  the  expedition  muft  ul¬ 
timately  fail.  Defertion  became  extremely  common 
among  the  emigrants.  Thefe  men  in  particular  who 
had  been  ptifoners  of  war,  and  received  their  liberty  on 
condition  of  joining  the  expedition,  feized  every  oppor- 
tunity  of  going  over  to  their  countrymen  *  and  a  cor- 
xefpondence  Teems  even  to  have  been  eftabl.ftcd  be¬ 
tween  the  republicans  and  the  difeontented  troops  in 
She  fort  of  Quiberon.  On  the  evening  of  the  20th  of 
fbly,  the  weather  was  extremely  tempefiuous,  which 
produced  a  fatal  fecurity  in  the  emigrant  army.  Suf- 
picious  patroles  were  remarked  ;  but  as  they  repeated 
the  watchword  for  the  night,  they  were  allowed  to 
oafs.  The  republican  troops  were  conduced  in  iilence 
along  an  unguarded  quarter  of  the  (hore,  till  they  were 
enabled  to  furprife  one  of  the  polls  of  the  gamfon, 
where  they  found  the  artillery  men  fall  afleep.  Their 
matches  were  feized,  and  the  lanthorn  intended  to  give 
the  alarm  to  the  Britilh  fleet  was  extinguifhed.  1  he 
fort  was  fpeedily  in  confufion.  Some  regiments  threw 
away  their  arms,  and  went  over  to  the  republicans  ; 
others  even  maffacred  their  own  officers.  A  cor.fider- 
ahle  number,  however,  maintained  a  violent  conllitt  tor 
fome  time  before  they  furrendered.  Puifaye  elcaped 
on  board  the  fleet.  The  Count  de  Sombreuil  was  ta¬ 
ken-  and  this  accomplilhed.  young  man  was  foon  after 
put  ’to  death,  along  with  the  other  emigrant  officers 
and  all  the  Chouans  that  were  found  in  the  fort.  1  he 
b;fhop  of  Dol  was  a!fo  put  to  death,  with  his  clergy 
who  accompanied  him  ;  hut  many  of  the  private  lol- 
die^s  of  the  emigrant  army  made  their  peace  with  the 
republicans,  by  pretending  they  had  been  compelled  to 

engage  in  the  expedition. 

The  Britilh  fleet,  with  tranfports  and  troops,  itill  ho¬ 
vered  upon  the  French  coaft,  and  made  an  unfuccefsful 
attempt  upon  the  ifland  of  Noirmontier.  In  confe¬ 
rence  of  the  feafon  of  the  year,  however,  it  returned 
home  in  December,  after  evacuating  a  fmall  ifland 
called  L'  IJle  Dieu ,  which  the  troops  had  for  fome  time 
occupied. 
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at  the  head  of  what  was  called  the  army  of  the  Sambre  French 
and  Menfe.  After  driving  before  him  three  Andrian  Rev°  ution, 
ports  upon  the  Lahn,  he  eroded  the  Mein,  and  com-  I7^ 
pletely  inverted  Mentz  and  Cartel  Pichegru,  in  the 
mean  time,  eroded  the  river,  witli  the  army  of  the 
Rhine  and  Mofelle,  nea**  Manheim,  of  which  city  he 


immediately  took  portertion.  But  the  French  generaIsThey7re. 


*46  On  the  fide  of  Germany  the  fortrefs  of  Luxembourg 

SuccefFes  of  _ .  .  ,  c  rnnt»  after  having  been  in  a 


fheF«nchf  furrendered  on  the  7th  of  June,  after  having  been  in  a 
in  Germa-  ftate  of  blockade  fince  the  preceding  campaign.  The 
French  were  now  in  portertion  of  the  whole  left  bank 
of  the  Rhine  excepting  the  city  of  Mentz,  which  they 
attacked  in  vain,  becaufe  the  Auftrians  could  at  all 
times  throw  fuccours  into  it  from  Fort  Caffel  on  the 
oppofite  bank  of  the  river.  Finding  the  capture  of 
Ments  impoffible  in  thefe  circumrtances,  the  French  re* 
folved  to  crofs  the  Rhine,  to  invert  the  city  on  all  fidea. 
The  enterprife,  however,  was  delayed  for  fome  time, 
till  the  refult  of  the  Britifh  expedition  to  Quiberon 
fhould  appear.  In  the  month  of  Augurt,  General 
Jourdan  forced  the  paffage  of  the  Rhine  at  Durtelctorf, 


foon  found  their  forces  inadequate  to  the  undertaking  in  c  i/e  a, 
which  they  were  engaged.  A  conrtderable  detachment  c*e(L 
of  Pichcgru’s  army,  after  driving  the  Auftrians  under 
General  Wurmfer  fiom  a  port  of  fome  importance,  be- 
gan  to  plunder,  and  went  into  confufion.  .The  Auftrians 
being  informed  of  this  circumilance,  returned  to  the 
charge,  ajid  defeated  the-French.  General  Clairfait 
alfo,  having  v:o!ated  the  line  of  neutrality,  came  noon 
the  rear  of  Jourdan’s  army,  and  took  a  conrtderable 
part  of  bis  artillery.  Both  the  French  generals  now 
retreated.  Jourdan  was  rapidly  purfued  by  Clairfalt 
till  he  returned  to  DufitldorF,  where  he  maintained  his 
ground.  Pichegru  recrorted  the  Rhine  near  Manheim, 
leaving  a  garrifon  of  8occ  men  in  that  city.  The  Anf- 
trians  advanced  in  all  directions.  Manheim  was  taken 
after  a  vigorous  liege.  The  Fiench  were  driven  from 
the  neighbourhood  of  Mentz.  The  Palatinate  became 
the  theatre  of  war,  and  the  Auftrians  feized  the  coun¬ 
try  called  the  Hundfnick ,  fouth  of  the  Rhine  as  far  as 
Landau  and  Treves.  After  various  engagements,  in 
which  little  more  ground  was  loft  or  won,  the  two  par¬ 
ties  entered  into  an  armiftice  for  three  months. 

On  the  28th  of  Auguft  a  treaty  of  peace  was  con- Treaties 
eluded  between  the  French  Republic  and  the  Land-^^ 
grave  of  HdTe  Cartel,  on  condition  that  he  fhould  lendre.#  p  I 
no  more  troops  to  Great  Britain  for  the  profecution  of 
the  war.  It  is  not  a  little  fmgular,  that  peace  was 
concluded  with  the  Eledor  of  Hanover  at  this  period 
upon  fimilar  terms.  The  Duke  of  Wirtemberg,  and 
fome  other  princes  of  the  empire,  alfo  began  to  treat  ; 
but  the  ncgociations  were  broken  off  in  confequence  of 
the  reverfeof  fortune  now  experienced  by  the  French. 

The  Diredory,  however,  refolved  to  continue  the 
war  with  vigour,  and  vaft  preparations  for  the  approach¬ 
ing  campaign  were  made  during  the  winter.  The 
Mountain  party  being  once  more  portefled  of  power, 
its  members  exerted  themfclves  with  their  ufual  energy. 

Such,  however,  was  the  turbulent  charader  of  thefe 
men,  that  they  could  not  long  fubmit  peaceably  to  any 
government,  and  foon  became  weary  of  that  Diredory 
whom  they  themfelves  had  eftablifhed.  They  held 
clubs  in  all  quarters,  and  were  continually  difturbing 
the  public  tranquillity.  For  fome  time  the  govern¬ 
ment  fupported  them.  The  Parifians,  after  the  jth 
Odobtr,  no  longer  dared  to  avow  openly  their  dif- 
like  to  the  Jacobins  ;  but  they  were  undei flood  to  ex- 
prefs  this  fentiment  by  wearing  green  filk  cravats,  and 
by  applauding  with  much  vehemence  at  the  public  fpec- 
tacles  the  air  called  Le  Revsil  du  Penple .  The  Direc-Rid'cuHj 
tory  now  prohibited,  by  an  edid,  as  tokens  of  royalifm, 
the  wearing  of  green  cravats,  or  the  performing  at  any***  ir  I 
of  the  theatres  the  air  now  mentioned,  though  the  fen- 
timents  it  contained  were  entirely  republican.  The  Di- 
reclory  alfo  ordered  in  its  (tead,  that  the  Marfeillois 
hymn,  and  other  popular  fongs,  fhould  be  performed 
every  evening  at  all  the  theatres.  The  Parifians  (hew¬ 
ed  their  difapprobation  of  the  Diredory  by  maintain¬ 
ing  a  profound  file  nee  during  the  performance  of  thefe 

fongs* 
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fongs,  which  had  never  failed  till  that  period  to  excite 
burfts  of  applaufe.  The  Dire&ofy  foon  became  afha^ 
med  of  this  ridiculous  conteft.  and  in  a  few  weeks  re¬ 
called  their  edift.  Indeed  they  found  it  impoffible  to 
give  countenance  for  any  long  period  to  the  refllefs 
and  innovating  fpitit  of  the  Jacobins,  who  continually 
wifhed  and  attempted  to  return  to  revolutionary,  that 
is,  to  violent  meafures  againfl  their  antagonifls.  In  the 
fouth,  in  particular,  the  prefent  fupremacy  of  the  Jaco¬ 
bins  produced  very  pernicious  effects,  hreron,  who  had 
deferted  them  after  the  death  of  kobefpierre,  and  be¬ 
came  one  of  their  moll  violent  adverfaiies,  thought  fit 
to  return  to  their  party  before  the  5th  O&ober,  and 
was  fent  to  Toulon  with  full  powers  of  adminiftra- 
tion.  Here  he  difmiffed  the  municipality  that  had  been 
elected  by  the  people,  reftored  the  Jacobin  clubs,  and 
proceeded  to  imprifon  all  fufpefted  perfons  as  in  the 
days  of  Robefpierre.  Thefe  meafures  produced  a  vio¬ 
lent  rea&ion  on  the  part  of  the  enemies  of  the  Jaco¬ 
bins.  Affaffinations  became  frequent,  and  many  perfons 
began  to  leave  the  country.  The  Diredory  was  alarm¬ 
ed  by  the  many  complaints  againfl  the  Jacobins  or  ter- 
roriits  that  came  from  all  quarters,  and  refolved  to  aim 
at  popularity  by  deferting  a  fet  of  men  who  could  not 
be  prevailed  upon  to  ad  with  moderation.  Freron 
was  recalled  from  Toulon,  and  more  mauageable  men 
were  fought  out  to  replace  the  more  violent  Jacobihs, 
who  were  in  general  difmiffed  from  the  fervice  of  go¬ 
vernment. 

The  Diredory  proceeded  farther,  and  acknowledged, 
by  a  public  refolution,  that  its  confidence  had  been 
abufed.  The  minifler  of  police  was  ordered  to  remove 
from  Paris  the  members  of  former  revolutionary  tribu¬ 
nals,  and  others  who  now  aded  as  leaders  of  the  Jaco* 
bins,  or  inarcbift*  as  they  were  called.  A  body  of 
troops,  amounting  to  10,000  men,  called  the  legion  of 
police ,  that  had  aded  againfl  the  Parihans  on  the  5th 
Odober,  and  was  now  devoted  to  the  Jacobins,  was 
ordered  by  the  Diredory,  with  the  authority  of  the  le- 
giflature,  to  join  the  armies  cn  the  frontiers.  Thefe 
men  refufed  to  obey  the  order;  but  they  were  reduced 
to  fubmiffion  by  fome  troops  that  had  been  brought  to 
the  neighbourhood  to  provide  againfl  fuch  an  event. 
The  more  violent  Jacobins  were  enraged,  but  not  inti 
midated,  by  thefe  meafures,  and  began  to  organize  a 
plot  for  the  overthrow  of  the  Diredory  and  of  the  ma¬ 
jority  of  the  councils,  who  had  now  deferted  them. 
They  were  not  prepared  for  adion,  however,  before  the 
month  cf  May,  and  by  that  time  their  defigns  were 
difeovered  and  counteracted.  On  the  _  icth  of  that 
month  the  guards  were  increafed,  and  bodies  of  cavalry 
fbtioned  around  the  Luxembourg  and  the  Thuilleries. 
The  Diredory  at  the  fame  time  informed -the  Council 
of  Five  Hundred,  by  a  mefTage,  that  a  dreadful  confpi- 
racy  was  prepared  to  burfl  forth  on  the  following  morn¬ 
ing.  At  the  found  of  the  morning  bell,  which  is  eve¬ 
ry  day  rung,  the  confpirators  were  to  proceed  in  fmall 
.parties  of  three  or  four  men  to  the  houies  of  fuch  per- 
ions  as  they  had  marked  out. for  dcilrudion.  After 
affiliating  thofe  perfons,  the  whole  .parties  were  to 
unite,  and  to  ad  againfl  the  Diredory,  whole  guard 
they  apprehended  they  could  eafily  overpower.  The 
conspirators  had  appointed  a  new  Diredory  and  a  new 
legislature,  to  conhfl  of  the  n.ofl  violent  of  their  own 
party.  Among  the  leaders  of  this  confpiracy,  wLo  were 
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row  arrefted  by  order  of  the  Dircdory,  was  Drouet  French 
the  poflmafler  of  Varcnnes,  whom  we  formerly  men  Kevofution. 
tioned  as  having  arrefled  the  unfortunate  Louis  XVL  j 

when  attempting  to  efcape  to  the  frontiers.  Along 
w  ith  him  were  Bafceuf,  Antonelle,  Pelletier,  Gaudet, 

Julien,  General  Roflignol,  Germain,  D’Arthe,  Ldgne- 
lot,  and  A  mar,  w  ho  had  been  a  member  of  the  com¬ 
mittee  of  general  i'afety  along  with  Robefpierre.  Va- 
dier  and  Robert  Lindet  weie  a! fo -engaged  in  the  con- 
fpiracy,  but  they  made  their  efcape.  Drouet  alio  esca¬ 
ped  by  the  connivance  of  the  Diredory,  as  was  gene¬ 
rally  underftood  ;  but  the  red  of  the  confpirators  were 
removed  for  trial  to  the  high  national  court  at  Ven¬ 
dible,  where  they  were  condemned.  At  the  period  of 
their  removal  thither,  a  new  attempt  was  made  by  their 
party  for  their  refeue.  About  6co  men  entered  the 
camp  at  Grenelle  near  Paris,  and  endeavoured  to  pre¬ 
vail  with  the  foldiers  to  join  them  in  an  infurredion. 

This  attempt  was  altogether  unfuccefsful.  A  few  of 
the  infurgents  were  killed,  and  the  reft.  fled..  . 

Thefe  defeats  of  the  Jacobins,  and  the  diferedit  un*  Moderate 
der  which  they  were  again  brought,  encouraged  deputy, 
moderate  party  in  the  two  legiflative  councils  to.  at¬ 
tempt  to  repeal  the  laft  decrees  of  the  Convention, 
which  had  at  once  granted  them  an  amnefty,  and  con¬ 
firmed  all  the  laws  which,  by  consenting  the  property 
of  emigrants,  excluded  their  relations  from  the  fucctf- 
fion.  The  difeuffion  lafted  many  days  ;  but  the  refult 
was,  that  the  law  with  regard  to  emigrants  remained  on 
the  former  footing  ;  and  the  only  point  which  the  mo¬ 
derate  party  wrere  yet  able  to  carry  was  a  modification 
of  the  decree  to  this  extent,  that  thofe  terrorifts  were 
declared  incapable  of  holding  public  offices  who  owed 
their  fafety  to  the  amnefty.  15 z 

The  (late  of  the  finances  now  began  to  occupy  the  Diflreffrd 
French  government  in  a  very  ferious  manner.  Durir.g^oHhtf 
the  government  of  Robefpierre,  while  the  credit  of  the 
affignats  was  preferved  by  the  influence  of  terror,  or  by 
the  fale  of  the  church  lands,  and  the  property  of  emi¬ 
grants,  little  attention  was  bellowed  upon  this  fubjed. 

When  money  was  wanted,  more  alfignats  were  fabrica¬ 
ted  ;  and  as  few  or  no  taxes  were  demanded  from  the 
people,  no  enquiry  was  made  about  the  public  expen¬ 
diture.  But  when  the  boundlefs  extravagance  of  the 
agents  of  government  had  loaded  the  circulation  with 
alfignats  till  they  became  cf  little  or  no  value,  it  became 
a  very  difficult  queflion  how  the  public  fervice  was 
hereafter  to  be  fupported.  A  new  paper  currency,  call¬ 
ed  referipts ,  was  firft  adopted.  Thefe  weie  orders  on 
the  treafury  for  cafh,  payable  at  certain  periods.  But 
their  credit  foon  patted  away,  as  the  treafury  had  no 
means  of  fulfilling  its  engagements.  The  Dire&ory 
complained  very  bitterly,  in  a  mefTage  to  the  Councils, 
of  its  diflrettes,  and  of  the  want  of  funds  to  carry  on 
the  approaching  campaign.  In  confequence  of  this 
mefTage,  a  law  was  palled,  on  the  2  jth  of  March,  au¬ 
thoring  the  fale  of  the  remainder  of  the  national  do¬ 
mains  for  the  price  that  had  been  fixed  upon  them  at 
an -eaily  period  of  the  revolution,  amounting  to  about 
twenty-two  years  purcliafe.  A  new  paper  currency, 
called  mandatSy  was  to  tc  received  in  payment.  But 
the  credit  of  government  was  now  gone.  The  man¬ 
dats  inftantly  loft  in  all  private  trania&ions  one-fouith 
of  their  value,  and  they  loon  fell  {fill  lower.  Ibis, 
however,  produced  a  great  demand  for  national  pro- 
3  F  2  perty, 
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French  pcrty,  which  was  thus  about  to  be  fold  far  below  its 
Revolution, value,  To  prevent  this  effect,  the  legiflature  broke  its 
,  engagements,  and  decreed,  that  one-fourth  of  every  pur- 
chafe  fhould  be  paid,  not  in  mandats,  but  in  cafh.  This 
decree  put  a  ft  op  both  to  the  fale  of  national  property 
and  to  the  circulation  of  mandats. 

Reconrfe  was  next  had  to  taxation  ;  but  this  was 
attended  with  much  difficulty.  By  the  war,  and 
the  violent  government  of  Robefpierre,  the  French 
Reatonsof  commerce  had  been  in  a  great  meafure  ruined.  In- 
the  fiou-  duftrious  men,  who  poffeffed  any  capital,  had  there- 
ofha"na3l-Cf°re  tUrned  the'r  attention  to  the  cultivation  of 
ture^FI  land.  Many  circumftances  led  to  this.  By  the  emi¬ 
gration  of  the  nobles,  and  the  con  ft  feat  ion  of  the 
church  lands,  the  farmers  were  left  with  no  landlord 
but  the  government  ;  which,  being  fupported  by  affig- 
nats,  paid  little  attention  to  any  other  fource  of  revenue. 
Hence  they  paid  no  rent,  and  fpeedily  rofe  into  opu¬ 
lence.  The  revolutionary  government,  which  kept  the 
inhabitants  of  the  towns  under  dreadful  bondage,  was 
fcarcely  felt  by  the  inhabitants  of  the  country,  who 
thus  enjoyed  the  advantage  of  exciting  110  fufpicion  in 
the  rulers,  and  of  paying  neither  rent  nor  taxes.  The 
law  which  declared  affignats  to  be  a  legal  tender  of  pay¬ 
ment,  was  a  great  fource  of  profit  to  the  cultivators  of 
the  foil.  They  contrived  to  fell  the  produce  of  their 
farms  only  to  fuch  as  offered  them  ready  fpecie;  while,  at 
the  fame  time,  they  paid  their  rents,  where  thelandfbrd 
had  not  emigrated,  in  affignats,  which  they  obtained  at 
a  trifling  price.  Hence  it  ufually  happened,  that  while 
the  tenant  enjoyed  affluence,  his  miferable  landlord  was 
reduced  to  the  neceffity  of  felling  his  moveables  to  buy 
a  portion  of  the  grain  that  grew  upon  his  own  eftate, 
or  was  tempted  to  fell  the  eftate  itfelf,  at  an  under¬ 
value,  to  obtain  the  means  of  emigration.  By  thefe 
and  other  circumftances,  the  whole  induftry  of  the 


French  nation  came  to  be  dire&ed  towards  agriculture. 
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Their  country  was  accordingly  well  cultivated  ;  bnt 
as  the  riches  of  agricultural  nations  are  not  eafily  fnb- 
je&ed  to  taxation,  the  French  Directory  now  found  it 
impoffible  to  carry  on  the  fchemes  of  ambition  and  of 
conqueft,  which  they  had  already  formed,  without  rely¬ 
ing  for  refources  upon  the  plunder  of  the  neighbouring 
ftates,  which  fpeedily  rendered  their  armies  odious  in 
all  thofe  quarters  of  Europe  to  which  they  penetrated. 

Amid  ft  their  pieparations  for  the  approaching  cam¬ 
paign,  the  Directory  attempted  to  inert cfe  their  own 
reputation  at  home,  by  eftablifhing  what  is  called  the 
National  Injlitute  ;  which  is  a  fociety  of  men  of  letters, 
*  See  Ik-  undei  the  protection  of  the  government*.  Into  this  bddy 
stitute,  were  colle&cd  the  mod  celebrated  literary  characters  iri 
the  nation  that  had  efcaped  the  fury  of  the  Mountain 
Party.  Among  thefe  were  La  Place,  Lalande,  Four- 
croy,  Bertholet,  Volney,  Dolomieu,  and  others,  well 
known  throughout  Europe.  The  firft  public  meeting 
of  the  Inftitute  was  held,  with  great  fplendour,  on  the 
4th  ©f  April,  in  the  hall  of  the  Louvre,  called  the  Hall 
of  Antiqves .  The  ambaffadors  of  Spain,  Pruffia,  Sweden, 
Denmark,  Holland,  America,  Tufcany,  Genoa,  and 
Geneva,  were  prefent.  The  members  of  the  Directory 
attended  in  their  robes,  and  their  prefident  made  a 
fpeech  of  inftallation,  declaring  the  determination  of 
the  executive  power  to  proteCt  and  encourage  literature 
and  the  arts.  Dufaulx,  the  prefident  of  the  Inftitute, 
replied,  in  a  fpeech  in  which  he  declared  the  rtfolution 
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of  the  members  to  labour  to  give  luftre  to  the  republic  French 
can  government  by  their  talents  and  produClions.  Fif.  devolutions  | 
teen  hundred  fpeCtators  applauded  the  fpeeches  with 
enthufiafm,  and  vainly  imagined  that  all  the  evils  of  the 
revolution  were  terminated,  and  that  their  country  was 
row  entering  upon  a  career  of  unexampled  glory  and 
profperity.  .  _ 

At  this  period  the  Britifh  government  made  an  Overtures 
approach  towards  a  negociation  with  France.  On  the°f  the  Brb  1 
8th  of  March  Mr  Wickham,  the  minifter  plenipoten-l^£0VCrR*  . 
tiary  to  the  Swifs  Cantons,  tranfmitted  to  Barthe-ment 
lemy,  ambaffador  from  the  French  Republic  to  the 
Helvetic  body,  a  note  containing  three  queftions. 

Whether  France  would  be  difpofed  to  fend  minifters  to 
a  congrefs  to  negociate  peace  with  his  Britannic  Ma- 
jefty  and  his  allies?  Whether  France  would  be  difpofed 
to  communicate  the  general  grounds  on  which  fhe 
would  be  willing  to  conclude  peace,  that  his  Majetty 
and.  his  allits  might  corifider  them  in  concert  ?  and, 
laftly,  Whether  France  would  defire  to  communicate 
any  other  mode  of  accompliffling  a  peace  ?  The  note 
concluded  with  a  promife  to  tranfmit  to  the  Britifh 
court  whatever  anfwer  fhould  be  returned  ;  but  decla¬ 
red,  that  Mr  Wickham  was  not  anthoriled  to  enter  into 
any  difeuffion  upon  thefe  fubjefts.  ^ 

On  the  26th  of  the  fame  month  Barthclemy  return-  infnlentfy 
ed  an  aniwer  in  name  of  the  French  Dire&ory.  ThiVeje&ed  by  1 
anfwer  began  by  complaining  of  infincerity  in  the  pro- the  Direc*  1 
pofal  made  by  the  Britifh  court,  feeing  its  ambaflador*0^’ 
was  not  authorifed  to  negociate,  and  that  a  congrefs 
was  propofed,  which  muft  render  negociation  endlefs. 

It  proceeded  to  flute  the  ardent  defire  of  the  Directory 
for  peace  ;  but  after ted,  that  it  could  liften  to  no  pro- 
pofal  for  giving  up  any  territory  that  had  been  declared 
by  the  couftitutional  act  to  form  a  part  of  the  Republic 
(alluding  to  the  Aullrian  Netherlands)  ;  declaring, 
however,  that  other  countries  occupied  by  the  French 
armies,  and  political  or  commercial  interefts,  might  be¬ 
come  the  fubjeCt  of  negociation.  Upon  thefe  points 
the  Directory  declared  its  readinefs  to  receive  reafonable 
propofals. 

To  this  anfwer  no  reply  was  fent  ;  but  the  Britifh 
court  publifhed  a  note,  of  which  copies  were  prefented 
to  the  foreign  minifters  reiiding  at  London  ;  and  in  it 
the  fpirit  of  the  Directors  aniwer  was  complained  of, 
and  alfo  the  refufal  even  to  negociate  about  the  retention 
of  foreign  territory,  under  pretence  of  an  internal  regula¬ 
tion.  It  was  added,  with  truth,  that  while  fuch  difpoli- 
tions  were  perfifted  in,  nothing  was  left  but  to  profecute  a 
war  equally  juft  and  necefTary  ;  but  that,  when  more  pa¬ 
cific  fentiments  fhould  be  rnamfetled,  his  Majefty  would- 
be  ready  to  concur  with  his  allies  in  taking  meafures  for 
eftablifhing  a  juft,  honourable,  and  permanent  peace. 

The  French  DireClory  had  fucceeded,  during  the 
winter,  in  reducing  the  weftern  departments  into  fub- 
je&ion.  The  emigrant  expedition  from  England  had 
induced  the  royaliits  once  more  to  try  the  fortune  of 
war  ;  but,  after  various  defeats,  their  leaders,  Charettc 
and  Stoffiet,  were  taken,  and  put  to  death  on  the  29th 
of  March,  and  the  infurgents  were  fupprefled  in  all  quar¬ 
ters.  The  French  government  being  thus  left  without  an  Fren“ch  & 
enemy  at  home,  was  enabled  to  make  great  efforts  onmies. 
the  frontiers.  The  military  force  of  the  Republic  was  di¬ 
vided  into  three  armies.  On  the  Lower  Rhine,  the  army 
of  the  Sambre  and  Meufe  was  chiefly  Rationed  about 
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ench  Dufleldorf  and  Coblentz,  and  waa  commanded  by  Jour- 
H|>!uti<>nJCjan.  Moreau  commanded  the  army  of  the  Rhine  and 
7v<5,  Mofelle,  in  the  room  of  General  Pichegru,  who  had 
been  difmifled  from  hi*3  command.  This  army  was  fta- 
tioned  on  the  Upper  Rhine,  and  from  Landau  to 
Treves.  The  third  and  la  If  army  was  ftationed  on  the 
coaft  of  Italy,  from  Nice  towards  Genoa,  and  now  recei¬ 
ved  Bonaparte  as  its  commander.  The  name  and  the  ac¬ 
tions  of  this  man  mud  hereafter  fill  fo  large  a  fpace  in 
the  detail  of  this  eventful  period,  that  it  is  neceflary  to 
pay  fome  attention  to  his  perfonal  hiftory. 

A  Corfican  gentleman,  a  lawyer  by  profeflion,  but 
who  had  appeared  in  arms  under  the  celebrated  Paoli  in 
defence  of  the  independence  of  his  native  ifland,  was  the 
father  of  Napolone  Bonaparte.  Napolone  was  born  at 
Ajaccio  in  1767;  and  by  the  intereft  cf  M.  de  Mar- 
boeuf,  the  French  governor  of  the  ifland,  he  was  placed 
for  his  education  at  the  celebrated  military  academy  of 
France  ( Ecolc  Militaire),  which  has  produced  fo  many 
accomphfhed  men.  At  a  very  early  period  of  life  he 
prefented  himfelf  as  candidate  for  a  ccmmiflion  in  the 
artillery,  and  was  fuccefsful,  being  the  12th  on  the  lift 
out  of  36  vi&orious  candidates.  In  confequence  of 
this  event  he  ferved  two  or  three  years  in  the  French 
army  as  a  lieutenant  in  the  regiment  of  La  Fere.  Bo¬ 
naparte  having  rifen  to  the  rank  of  captain  of  artillery, 
returned  to  Corfica  after  the  revolution,  and  was  there 
cleft  ed  lieutenant- colonel  of  a  corps  of  Corfican  na¬ 
tional  guards.  Here  he  formed  a  conneft:on>  which 
had  nearly  proved  fatal  to  him,  with  General  Paoli,  the 
friend  of  his  father.  He  refented  the  treatment  which 
Paoli  received  from  Robefpierre’s  government,  and  en¬ 
tered  fo  far  into  his  interefts  as  to  write  the  remorv- 
ftrance,  which  was  transmitted  by  the  municipality  to 
the  Convention,  againfl  the  decree  which  declared  the 
general  an  enemy  to  the  Republic.  In  confequence  of 
this,  a  warrant  was  at  one  time  iflued  for  his  arreft  by 
the  commifiioners  of  the  Convention.  He  made  his 
peace,  however,  on  this  occafion  ;  and  refolved  to  ad 
here  to  the  interefts  of  France,  in  oppolition  to  Great 
Britain,  which  at  this  period  formed  the  defign  of  ta¬ 
king  poflefiion  of  Corfica.  He  embarked  with  the 
other  members  of  his  family  for  France,  and  ariived 
there  at  the  time  when  Lord  Hood  was  in  potTcffion 
of  Toulon.  Salicttti,  a  deputy  from  Corfica  to  the 
Convention,  introduced  him  to  Barras,  who  was  now 
fuperinter.ding  the  fiege  of  Toulon.  Here  Bonaparte 
was  advanced  to  the  rank  of  general  of  artillery  ;  and, 
under  Dugommier,  directed  the  attack  of  the  vaiious 
fortified  polls  around  the  city.  He  was  afterwards  em¬ 
ployed  for  a  fhort  time  againft  the  royalifts  in  the  wreft 
of  France ;  and  we  have  already  mentioned,  that  he 
was  at  the  capital,  and  aflifted  Barras  in  the  conteft  be¬ 
tween  the  Convention  and  the  Parilians  on  the  5th 
October.  Hence  he  was  regarded  with  diflike  by 
the  moderate  party,  and  reprefented  as  an  unprincipled 
adventurer,  brought  forward  to  fupport  the  terrorift  fac¬ 
tion.  He  had  many  enemies,  therefore,  at  the  commence¬ 
ment  of  his  career,  and  his  charafter  was  treated  with 
much  freedom.  The  fcandal  of  the  times  went  fo  far  as  to 
aflert,  that  he  owed  his  prefent  preferment,  not  fo  much 
to  any  talents  he  had  yet  had  an  opportunity  to  dif- 
play,  as  to  his  marriage  with  Madame  Beaucharnois, 
a  beautiful  French  woman  whom  Barras  had  taken  un¬ 
der  his  proteftioru 
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The  French  army  of  Italy  amounted  at  this  time  to  French 
56,000  men.  Bonaparte  at  his  arrival  found  it  ill  Re  voUmon, 
equipped,  and  the  troops  mutinous  for  want  of  pay  and  V  ^ 

neceflaries.  He  addrtlTed  them,  however,  in  the  true  359 
ftyle  of  military  enterprife,  “  If  we  are  to  be  vanquifh- Takes  *hq 
ed,  we  have  already  too  much;  and  if  we  conquer,  we ™ 

(hall  want  nothing  and  ordered  them  to  prepare  for0p  ltaiy# 
immediate  aftion.  His  opponents,  however,  anticipa¬ 
ted  him  in  the  attack.  The  Auftrians  employed  in  the 
defence  of  Italy,  under  General  Beaulieu,  are  faid  to 
have  more  than  equalled  the  French  in  numbers.  To 
thefe  were  united  the  King  of  Sardinia’s  army,  under 
Count  Colli,  of  60,000  regular  troops,  befides  the  mi¬ 
litia  of  the  country,  which  was  now'  embodied,  and  a 
imall  body  of  Neapolitan  cavalry,  amounting  to  about 
2500  men.  General  Beaulieu  began  the  campaign,  on 
the  9th  of  April,  by  attacking  a  poll  called  \  oltri, 
which  the  French  poflefled,  within  fix  leagues  of  Genoa, 

They  defended  themfelve9  till  the  tvening,  and  then  re¬ 
treated  to  Savona.  Next  morning  Beaulieu,  at  the 
head  of  1 5,000  men,  p  re  fling  upon  the  centre  of  the 
French  army,  was  completely  fucccfsful  till  one  o’clock 
afternoon,  when  he  reached  a  redoubt  at  Montenotte, 
which  was  the  laft  of  their  entrenchments.  This  re¬ 
doubt  contained  1500  French.  Their  commander, 

Rampon,  prevailed  with  them,  in  a  moment  of  enthir- 
frafm,  to  fw'ear  that  they  would  not  furrender;  and  the 
confequence  was,  that  they  arrefttd  the  prog  refs  of 
Beaulieu  for  the  remainder  of  the  day.  During  the 
night,  Bonaparte  ftationed  his  right  wing  under  La 
Harpe,  a  Svvifs  exile,  in  the  rear  of  the  redoubt  of 
Montenotte,  which  flill  held  out,  while  he  himfelf,  with 
MsfTena,  Berthier,  and  Salieetti,  advanced  by  Altara, 
to  take  the  A  uftrians  on  their  flank  and  rear.  Beau¬ 
lieu,  in  the  mean  time,  had  received  powerful  reinforce¬ 
ments,  and  on  the  morning  of  the  11th  renewed  the 
attack  on  the  French  under  La  Harpe;  but  Maflena 
foon  advancing  upon  the  flank  of  the  Auftrians  and  ^ 
Sardinians,  they  gave  way  on  all  fides.  Two  of  their  ge-  fucce^ 
nerals,  Roccavina  and  Argentau,  were  wounded.  Thtyes. 
loft  2500  prifoners,  and  were  purfued  beyond  Cairo,  of 
which  the  French  took  poflefiion  on  the  following  day. 

On  the  13th  at  day-break,  the  defile3  of  Millelimo 
were  forced  by  the  French  General  A ugereau  ;  and, 
by  a  fudden  movement,  General  Provera,  a  knight  of 
the  order  of  Mari'3.  Therefa,  at  the  head  of  1500  Auf- 
trian  grenadiers,  was  furrounded  ;  a  circumftance  which 
proved  not  a  little  embarrafling  to  the  French  army. 

For  this  refolute  officer,  inflead  of  furrendering,  in- 
flantly  withdrew  to  a  ruined  caftle  on  the  top  of  the 
mountain,  and  there  entrenched  himfelf.  Augereau 
brought  up  his  artillery,  and  i'pent  many  hours  in  at¬ 
tempting  to  diflodge  him.  At  laft  he  divided  his 
troops  into  four  columns,  and  endeavoured  to  carry 
Provera’ s  entrenchments  by  fiorm.  The  French  loft 
two  generals,  Panel  and  Qnenin,  and  Jonbert  was 
wounded  in  this  attempt,  wftnch  proved  unfucccfsful. 

Provera  pa  fled  the  night  in  the  midft  of  the  French 
army,  which  had  been  prevented  by  his  obflinate  refill- 
ance  from  coming  to  battle.  On  the  14th  the  hoftile 
armies  faced  each  other,  but  a  divifion  of  the  French 
troops  tvas  flill  occupied  in  blockading  General  Pro¬ 
vera.  The  Auftrians  attempted  to  force  the  centre  of 
the  French,  but  without  fuccefs.  Maflena,  in  the  mean 
time,  turned  the  left  flank  of  their  left  wing  near  the. 

village. 
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Trench  village  of  Dego  ;  while  La  Harpe,  with  his  divifon  in 
'Rev  »  u^ion,  t jirfe  cj0fe  co|uirn8i  turned  the  right  flank  of  the  fame 

—  wing.  One  column  kept  in  awe  the  centre  of  the 
Auftrians,  a  fecond  attacked  the  flank  of  their  left 
wing,  while  the  third  column  gained  its  rear.  T  hus 
was  the  left  wing  of  the  combined  army  completely 
fu! rounded  and  thrown  into  confuiion.  Eight  thou- 
fand  men  were,  on  this  occafion,  taken  prifeners,  and 
General  Provera  at  laft  alfo  furrendered. 

Thefe  vi<flories  were  not  gained  over  a  timid  or  an 
ina&ive  adverfary.  On  the  morning  after  his  fatal  de¬ 
feat  at  Milltfimo,  Beaulieu  made  one  of  thofe  fpirited 
efforts  which  often  retrieve  and  alter  the  fortune  of  war 
At  the  head  of  7000  chofen  Auflrian  troops  he  at- 
tacked,  at  day-break,  the  village  of  Dego,  where  the 
French  repofed  in  fecurity  after  their  fuccefs.  He 
took  the  village  ;  but  the  French  having  rallied  under 
General  Mafiena,  fpent  the  greater  part  of  the  day  in 
attempting  to  retake  it.  They  were  thrice  repulfed, 
and  one  of  their  generals,  CaufTe,  was  killed.  Towards 
evening,  however,  Bonaparte  in  perfon  havirg  brought 
up  reinforcements,  the  poll  was  retaken,  and  the  Au¬ 
flrians  retired  with  the  lofs  of  1400  made  prifoners. 

Bonaparte  had  now  thrown  himfelf  between  the  Au¬ 
flrian  and  Sardinian  armies.  By  the  poffeffion.  of  the 
flrong  poft  of  Dego,  his  right  ivas  fecured  againft  the 
efforts  of  Beaulieu,  while  he  was  enabled  to  adl  with 
the  mafs  of  his  force  againft  the  Piedmontefe  troops. 
His  enterprifes  in  this  quarter  were  facilitated  by  the 
exertions  of  Augerean,  who  had  opened  a  communica¬ 
tion  with  the  valley  of  the  Tanaro,  where  Serrurierks 
divifion  was  approaching  the  town  of  Ceva,  near  which 
the  Piedmontefe  had  an  entrenched  camp  defended  by 
8000  men. 

On  the  16th  Augereau  attacked  the  redoubts  which 
covered  this  camp,  and  rook  moll  of  them  ;  which  in¬ 
duced  the  Piedmontefe  to  evacuate  it  during  the  night, 
and  on  the  17th  Ceva  was  entered  by  Serrurier.  Count 
Colli  now  retreated  to  cover  Turin  ;  making  choice, 

-  however,  of  the  ftrongeft  polls,  and  fighting  in  them 
all.  He  was  able,  on  the  2Cth,  to  repulfe  Serrurier  ; 
but  on  the  2 2d  Bonaparte,  ftill  p  re  fling  on  the  Pied¬ 
montefe  general,  defeated  him  near  Mondovi,  and  en¬ 
tered  that  place.  The  retreating  army  next  endeavour¬ 
ed  to  make  a  Hand,  with  its  head  quarters  at  Foffano, 
and  its  wings  at  Coni  and  Cheiafco.  On  the  25th 
Maffena  advanced  againft  Cherafco,  w'hich  was  fpeedily 
evacuated.  Foffano  furrendered  to  Serrurier,  and  Alba 
to  Augereau. 

Previous*  to* thefe  laft  movements,  however,  Count 
C0ll1V.cn  the  23d  of  April,  had  written  to  Bonaparte, 
diniafuc-  requeftuig  an  armillice,  to  allow'  the  King  of  Sardinia 
cceded  by  an  opportunity  of  negotiating  a  peace.  The  French 
army  was.  now  within  26  -miles  of  Turin;  and  that 
prince  faw  himfelf  fuddenly  reduced  to  the  necefll- 
ty  of  Handing  a  liege  in  his  capital,  cr  of  accepting 
fuch  terms  as  the  conqueror  might  think  fit  to  impofe. 
Bonaparte  granted  an  armillice,  on  condition  that  the 
three  fortreffes  of  Coni,  Ceva,  and  Tor  ton  a,  fhould  be 
delivered  up  to  him,  with  their  artillery  and  magazines, 
and  that  he  fhould  be  allowed  to  crols  the  Po  at  Va- 
,  lentia.  The  armillice  was  figned  on  the  29th,  and  it 
was  followed  by  a  formal  treaty  with  the  l’rench  Re¬ 
public,  Which  was  concluded  at  Paris  on  the  1  7th  of 
'May.  The  conditions  impofed  by  this  treaty  upon 
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the  King  of  Savdii  ia  were  humiliating  and  fevere.  He  French 
gave  up  to  France  for  ever  the  duchy  of  Savoy,  andRev°hti<) 
the  counties  of  Nice,  Jenda,  and  Bretneil.  He  gave ,  l/^' 
an  amnefty  to  all  his  fubjefts  that  we*e  profecuted  for 
political  opinions.  He  agreed  that  the  French  troops 
fhould  have  free  accefs  to  Italy  through  his  territory  ; 
and,  in  addition  to  the  fortreffes  furrendered  by  the  armi- 
fl ice,  he  gave  up  thbre  of  Exiles,  Sufa,  Brunette,  Af- 
fictte,  Chateau  Dauphin,  and  Alexandria,  to  be  poffef- 
ftd  by  the  French  during  the  w  ar  ;  and  they  were  au- 
thorifed  to  levy  military  contributions  in  the  territory 
occupied  by  them.  He  agreed  to  ere&  no  fortreffes 
on  the  fide  of  France,  to  demolifh  the  fortreffes  of 
Brunette  ard  Sula,  and  to  difavow  his  difrefpe&ful  con- 
dudl  towards  the  laft  French  ambaffador. 

In  the  mean  time  the  French  army  advanced  towards 
the  Po  Beaulieu  was  deceived  by  the  article  in  the 
armillice  ;  which  ftipulated,  that  the  French  fhould  be 
allowed  to  crofs  that  river  at  Valentia,  and  made  all 
his  preparations  for  refillance  in  that  quarter.  Bona¬ 
parte  laboured,' by  feveral  evolutions,  to  confirm  this 
error  ;  and  while  the  Auftrian  general  waited  for  him 
-near  Valentia,  in  various  w'dl  fortified  portions,  he  ad¬ 
vanced  haftily  into  Lombardy,  and  had  proceeded  fixty 
miles  dowm  the  river  to  Placentia,  whet  e  he  arrived  on  the 
7th  of  May,  before  the  dire&ion  ol  Ins  march  was  dif- 
-covered.  He  immediately  fuzed  whatever  boats  or 
other  craft  he  could  find,  and  effe&ed  his  paffage  with¬ 
out  difficulty,  there  being  only  a  fmall  party  of  Au-  f 
ftiian  cavalry  accidentally  ori  the  oppofite  bank,  and 
they  fled  at  his  approach.  Beaulieu  in  the  meanwhile 
had  lent,  when  too  late,  a  body  of  6coo  infantry  and 
2000  cavalry,  to  prevent  if  poffible  the  Fiench  from 
-pefiing  the  river ;  but  Bonaparte,  now  on  the  fame  fide 
of  the  river  with  themfelves,  met  and  defeated  them  on 
the  8th  at  the  village  of  Fonibio.  Another  body  ofAraii^cc 
5000  Imperialifts,  advancing  to  the  affillance  of  thofe  at  with  the 
Fombio,  wasmet  at  Codogno,  and  repulfed  by  General  Duke  ci 
La  Harpe  ;  but  this  officer  was  killed  on  the  occafion.  *>arm2' 
On  the  9th  Bonaparte  granted  an  armillice  to  the  Duke 
of  Parma,  on  condition  of  his  paying  a  contribution  of 
2,000,000  of  Frtnch  money,  and  delivering  10,000 
quintals  of  wheat,  5,000  quintals  of  oats,  and  2,000 
oxen,  for  the  ufe  of  the  army.  This  prince  alfo  agreed 
to  deliver  up  20  of  his  bell  paintings,  to  be  chofen  by 
the  French.  This  laft  ttipulation  was  no  fooner  known 
in  France,  than  many  men  of  letters  and  artifts  remon- 
ft rated  againft  it  as  both  impolitic  and  ufelefs.  They 
contended,  that  it  would  render  the  French  Republic 
odious  to  all  Italy,  without  producing  any  advantage  to 
co  m  pen  fit  e  this  evil,  as  the  progrefs  of  the  arts  could 
not  be  promoted  by  removing  their  bell  prodndlions 
from  the  feenes  in  which  they  originated.  But  the 
Diredlory  was  too  much  occupied  by  views  of  national 
aggrandisement  to  liilen  to  confederations  of  this  kind, 
and  limilar  ft  ip  illations  were  ordered  to  be  inferted  id 
every  future  treaty  ;  by  which  means  the  molt  valuable 
curiofities  of  Italy  were  gradually  transferred  to  the 
French  capital. 

Beaulieu,  now  driven  from  the  Po,  crofted  the  Adda 


at  Lodi,  Pizz’ghitone,  and  Cremona.  He  left  lome 


troops,  however,  to  defend  the  approaches  to  Lodi. 
The  advanced  guard  of  the  French  attacked  thefe  on 
the  1  otb,  and  drove  them  into  the  town  ;  which  was  en¬ 
tered  ir.  fuch  clofe  pinfuit,  that  the  Imperialifts,  on  ha* 
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Unch  ving  it,  had  not  leifure  to  break  down  the  bridge  over 
jUmition,^  Adda.  At  the  other  end  of  the  bridge  the  Impe¬ 
ls  rial  army  was  drawn  up,  and  thirty  pieces  of  cannon 
i,  64  defended  the  paflage.  The  French  generals,  after  a 
\  oryat  confultation,  agreed  that  it  could  not  be  forced.  But 
f  u  Bonaparte  having  demanded  of  his  grenadiers  if  they 
were  willing  to  make  the  attempt,  they  applauded  the 
propofal,  and  he  formed  them  into  a  clofe  column. 
Taking  advantage  of  a  cloud  of  fmoke  which  iffiied 
from  the  hoilile  artillery,  they  rufhed  along  the  bridge, 
which  was  about  100  yards  in  length,  and  were  at  the 
middle  of  it  before  they  were  difeovered.  Here  a  ge¬ 
neral  difeharge  from  the  Auftrians  deftroyed  700  men. 
The  French  column  helitated,  and  the  carnage  became 
terrible  ;  but  Maffena,  Berthier,  Dallemagne,  Cervoni, 
Lafnefs,  Dupat,  and  ether  officers,  flying  to  the  head 
of  the  column,  urged  on  the  folditrs,  and  prefiing  for¬ 
ward,  broke  into  the  ranks  of  the  Imperial  army,  which 
immediately  gave  way,  and  fled  in  all  direePons.  This 
exploit  has  been  much  celebrated.  The  intrepidity  of 
the  troops  by  whom  it  was  accomplifhed  is  unqueftion- 
able  ;  but  how  far  the  leader  who  urged  them  to  fuch 
an  enterprife  is  entitled  to  approbation  may  well  be 
doubted.  He  had  p?(Ted  the  Po  with  fcarcely  the  lofs 
of  a  man.  The  Adda  is  a  very  inferior  ft  ream,  which 
has  fords  both  above  and  below  the  town  of  Lodi.  The 
river  was  a  dually  crofted  at  one  of  thefc  by  Augereau 
with  the  cavalry,  during  the  attack  upon  the  bridge. 
With  the  delay  of  one  day  therefore  the  paffage  rmght 
have  been  effe&ed  without  difficulty  by  the  whole  army, 
and  there  was  no  adequate  motive  to  jollify  the  lavifh 
expenditure  of  blood  which  was  here  made  ;  for  the 
French  army  no  longer  pvefTcd  forward  in  purfuit  of 
Beaulieu,  but,  after  the  furrender  of  Pizzighitone  and 
Cremona  on  the  12th,  returned  upon  Pavia  and  Milan 
<;n  its  left  (  a  ).  Thefe  places  opened  the  Irenes  without 
refinance,  though  the  citadel  of  Milan  held  out  for  a 
fhort  time. 

It  would  feem  that,  in  the  original  plan  of  Bona¬ 
parte’s  campaign,  the  lit  mod  expe&ed  from  his  efforts 
was  to  gain  fuch  an  afeendancy  in  Italy  as  might  in¬ 
duce  the  princes  and  dates  of  that  country  to  defert 
165  the  coalition  againd  France,  whicli  all  of  them  affided 

C0Lk“  with  money  and  provifrons,  if  not  with  troops.  To 
CnC€8‘  accompli (h  this  objed,  though  he  fent  Maffena  in  pur¬ 
fuit  of  Beaulieu  as  far  as  Verona,  yet  he  hiinfelf  now- 
turned  afide  into  Modena  and  the  territories  of  the 
Pope.  Pie  took  Ferrara,  Bologna,  and  Uibino;  and 
at  lad  granted  an  armidice  to  li is  holiuefs  and  the  Duke 
of  Modena,  on  the  ufnal  conditions  of  large  contribu¬ 
tions  of  money,  paintings,  and  curiofities.  From  the 
Pope  he  farther  exa&ed  the  ceffion  of  the  legations  of 
Bologna  and  Ferrara,  and  pofleffion  of  the  citadel  of 
Ancona.  His  nvmch  into  the  Roman  territory  fo  alarm- 
ed  the  Neapolitan  cabinet,  that  it  now  folicited  peace  ; 
and  Bonaparte  granted  an  arm  i  ft  ice,  without  attempt¬ 
ing  to  add  to  it  the  humiliating  conditions  to  which  the 
other  Italian  dates  were  fubje&td.  From  the  territo¬ 
ries  of  the  Pope,  Bonaparte  hadily  advanced  with  a 
body  of  tioop3  to  Leghorn,  in  the  neutral  date  of  Tuf 
cany,  under  pretence  of  driving  out  the  Lnglifh,  whofe 


property  there  he  confiscated.  By  thefe  meafures  the  French 
tafk  affigned  to  Bonaparte  was  completed  by  the  timeRc'Jolu*lorT’ 

the  campaign  upon  the  Rhine  was  begun.  Mantua  was  , _ *  j 

dill  indeed  in  the  hands  of  the  Imperialids,  but  it  was  166 
blockaded,  and  all  Italy  was  now  fubmiffive  to  France.  Succefies  of 

To  dimiuifh,  if  pofiible,  the  effoits  of  the  French  on|^e^^^ 
the  fide  of  Italy,  the  Imperialids  thought  it  neceflary  ^ 
to  renew  the  contefl  in  Germany.  An  intimation  was 
therefore  fent  to  General  jonrdan,  that  the  armidice 
would  terminate  and  hodilities  commence  on  the  31ft 
of  May.  At  this  time  General  Wartenfleben  oppofed 
Jcu*dan  ;  and  the  Archduke  Charles  commanded  the 
army  in  the  Hundfruck,  which  covered  Mentz  and 
Manhtim,  and  was  dationed  againd  Moreau  on  the 
Upper  Rhine.  The  French  began  their  operations  with 
a  very  artful  ft  rat  age  m,  intended  to  draw  the  whole 
Audiian  force  to  the  Lower  Rhine,  that  Moreau  might 
have  an  opportunity  of  fuddenly  penetrating  into  Swa¬ 
bia,  and  conftquently  of  carrying  the  war  towards  the 
hereditary  territories  of  Audria.  For  this  pnrpofe 
Moreau  remained  quiet,  while  Jourdan  began  to  a£t  vi- 
goroufly.  On  the  31ft  of  May  his  left  wing,  under 
Kleber,  iflued  from  the  lines  ofiDufleldorf,  on  the  right 
bank  of  the  Rhine,  and,  advancing  towards  the  Sieg, 
defeated  the  Imperialids.  Thereafter  they  were  driven 
fucceffively  fiom  the  drong  .pofitions  of  Ukareth  and 
Altenkirchen,  and  retreated  acrofs  the  Lahn.  Jourdan, 
in  the  mean  time,  having  advanced  with  his  centre  and 
right  wing,  forced  the  Auftmn  pods  on  the  Nahe, 
eroded  the  Rhine,  formed  the  blockade  of  the  fortrefi 
of  Ebrenbreitflein,  and  hadened  forward  as  if  about  to 
form  the  blockade  or  fiege  of  Mentz.  By  thefe  move¬ 
ments  the  Archduke  found  himfelf  in  the  hazardous  fi¬ 
xation  of"  having  Moreau  in  his  front,  while  Jourdan, 
with  a  vi&orions  army,  commanded  his  rear.  He 
therefore  hadily  eroded  the  river,  leaving  the  fortredes 
of  Mentz.  and  Manheim  to  keep  Moreau  in  check.  Ha¬ 
ving  joined  the  retreating  army,  he  encountered  Jour- 
dan’s  advanced  guard,  which  he  compelled  to  retire  af¬ 
ter  an  obftinate  conflidl.  Jourdan  did  not  hazard  a  ge¬ 
neral  engagement,  but  withdrew  to  his  former  pofi- 
tions,  the  Archduke  predmg  haid  upon  him,  till  he 
raifed  the  blockade  of  Ehrenbreitdein,  and  eroded  the 
Rhine  in  its  neighbourhood,  till  Kit  her,  on  the  2Cth 
of  June,  entered  the  lines  of  Dudeldorf,  from  which  he 
had  fet  out. 

Thefe  movements  were  forefeen.  For  the  inftant 
that  the  Archduke  withdrew  from  the  Palatinate  to 
diive  Jonrdan  down  the  Rhine,  Moreau  afeended  ra¬ 
pidly  towards  Stiafburg  ;  fo  that  thefe  hoftfle  armies 
feemed  to  be  flying  from  each  other  with  all  poffible 
fpeed.  Oil  the  24th  of  June,  Moreau  effe&ed  the  paf- 
fage  of  the  river  oppofite  to  fort  Kehl.  This  was  an 
enterprife  of  confiderable  difficulty  ;  for  a  fudien  fwell, 
by  covering  a  part  of  the  iflands  with  which  the  river 
abounds,  had  prevented  the  Andrians  from  being  takeh 
bv  furprife,  as  was  originally  intended.  The  entrench-  9 
ments  on  fuch  iflands  as  were  occupied  by  troops  were 
fpeedily  carried  by  the  bayonet,  and  2600  French  land¬ 
ed  on  the  oppofite  fhore,  but  without  cavalry  or  artil¬ 
lery. .  Here  they  were  expofed  to  the  attacks  of  tlm 

Audriau 


(a)  We  think  this  conduft  cannot  be  accounted  for,  but  by  the  fuppofition  of  a  very  improper  correfpondenee 
between  Bonaparte  and  the  Auftrian  officers* 
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French  Auftrian  horfe  from  the  camp  of  Wilftedt,  and  to  the 
Revolution,  fire  of  the  cannon  0f  the  fort.  They  maintained  their 
t  ,  ground,  however,  and  even  a£ted  on  the  offenfive,  till 

the  boats,  which  had  been  fent  back,  returned  with  a 
reinforcement.  The  whole  redoubts  and  the  fort  were 
then  inftzntly  taken  by  ftorm,  or  with  the  affiftance  of 
fuch  cannon  as  had  been  found  in  the  firft  redoubts  at 
which  the  French  arrived,  and  the  Impcrialifls  fled  to¬ 
wards  Offenburgh. 

The  departure  of  the  Archduke  to  the  Lower  Rhine 
in  purfuit  of  Jonrdan,  and  the  large  detachments  which 
had  recently  been  fent  towards  Italy  to  oppofe  Bona¬ 
parte,  now  enabled  Moreau  to  enter  Swabia  with  a 
great’  fuperiority  of  force.  The  flrong  military  pofi- 
tions,  however,  which  the  country  affords,  prefented  to 
him  confiderable  difficulties.  On  the  26th  of  June  he 
drove  the  Andrians  from  their  camp  of  Wilftedt ;  and 
011  the  27th  lie  advanced  with  his  army,  in  three  co¬ 
lumns,  a  gain  ft  another  camp  of  15,000  men  in  front  of 
Offenbur  r.  General  Wurmfer  fent  a  drong  reinforce¬ 
ment  from  Manheim  to  the  affiftance  of  thefe  troops ; 
but  having  encountered  two  of  the  French  columns  on 
its  way,  the  reinforcement  was  defeated,  and  the  camp 
at  Offenburg  was  evacuated  during  the  night.  The 
Auftrinns  made  an  obdinate  (land  at  Renchen.  near 
Philipfburg,  on  the  29th,  but  were  at  lad  compelled  to 
retire  with  the  lofs  of  1200  men  taken  priionevs,  and 
feveral  pieces  of  cannon.  On  the  2d  of  July  a  dividon  of 
the  French  army,  under  General  Laroche,  fucceeded  in 
Seizing  the  mountain  Knubis,  which  is  the  higheft  point 
of  th^ ridge  of  mountains  called  the  Black  Fored.  On 
the  3d,  after  an  obdinate  condift,  the  Audrians  were 
driven  from  the  pafs  of  Friedenftadt ;  in  confcquence  of 
which  they  loft  all  communication  with  the  emigrant 
troops  under  the  Prince  of  Conde,  and  other  Imperial 
troops  dationed  on  the  Rhine  towards  Switzerland. 
On  the  6th,  the  left  wing  of  the  French,  under  Defaix, 
encountered  the  Imperialifts  at  Raftadt,  %Vhcre  the  Au¬ 
drians,  who  had  received  fome  reinforcements  from  the 
Lower  Rhine,  made  a  very  determined  rcfiftancc  ;  hut 
were  at  laid  compelled  1 9  give  way,  and  to  retire  to  Et- 
tingen. 

The  Archduke  Charles  now  arrived  in  perfon  with 
his  army  from  the  Lower  Rhine,  where  he  had  left 
Wartenflehen,  but  with  inferior  force,  to  oppofe  Jour- 
dan.  The  French,  under  this  general,  had  inftantly 
refumed  the  offenfive  upon  the  departure  of  the  Arch¬ 
duke.  Kleber  advanced  from  the  lines  of  Duffeldorf, 
as  formerly  ;  while  the  centre  and  right  wing  eroded  the 
Rhine  near  Coblentz.  The  pods  of  Ukareth  and  Alten- 
kirchen  were  forced,  and  on  the  9th  of  July  the  whole  of 
jourdan’s  army  eroded  the  Lahn.  On  the  10th,  Warten- 
fleben  was  defeated  near  this  river,  after  great  (laughter 
on  both  fide 3,  with  the  lofs  of  500  prifoners  ;  and  the 
French  on  the  12th  entered  Franckfort.  The  fituation 
of  the  hoftile  armies'  was  now  become  extremely  im¬ 
portant.  The  two  Imperial  armies  were  at  no  great 
didance  from  each  other,  and  were  placed  in  the  centre 
between  the  armies  of  Moreau  and  Jourdan.  Could 
the  Archduke,  who  was  commander  in  chief,  have  re¬ 
dded  one  of  thefe  armies  for  a  (hort  time,  at  any  drong 
pofition,  by  a  detachment  of  his  troops,  while  he  pre¬ 
cipitated  himfelf  with  the  mafs  of  his  force  upon  the 
other,  it  is  probable  that  any  farther  invafion  of  Ger¬ 
many  might  have  been  prevented.  But  the  activity  of 


the  French  generals,  whofe  progrefs  could  nowhere  be  French 
redded  by  partial  efforts,  prevented  the  poffihility  0f  Revolution, 
executing  fuch  a  plan.  He  was  therefore  under  the  ,  I7Sj6, 
neceffity  of  making  his  final  exertion  for  the  prefent  *****' 
fafety  of  Germany  againft  Moreau  at  Ettingcn,  on  the 
9th  of  July,  without  having  formed  any  jun&ion  with 
Wartenflehen.  The  battle  was  moft  obftinately  fought. 

The  French  were  four  times  repulfed  in  their  attempts 
to  force  the  heights  of  Rollenfolhc;  and  it  was  not  till 
they  had  experienced  a  dreadful  (laughter  that  they  at 
lad  carried  the  field  by  the  bayonet. 

The  lofs  of  the  battle  of  Ettingen  compelled  the  two 
Imperial  armies  to  retire  eadward.  After  placing 
drong  garrifons  in  Mentz,  Manheim,  and  Philipfburg, 
the  Archduke  retreated  through  Swabia  towards  Ufm* 
where  his  magazines  were  placed.  At  every  drong  po¬ 
fition,  however,  lie  made  an  obdinate  dsnd  ;  thus  endea¬ 
vouring  to  render  the  piogrefs  of  the  French  under 
Moreau  as  tardy  as  poffible.  Wartenflehen,  with  the 
other  Imperial  army,  retired  through  Franconia,  redd¬ 
ing  Jourdan  in  the  fame  manner.  Many  bloody  battles 
v/ere  fought,  of  which  it  is  here  unneceffary  to  give  a 
minute  description.  It  is  fufficient  to  remark,  that  the 
French  were  long  fuccefsful  in  them  all.  They  gra¬ 
dually  preffed  forward  till  Moreau’s  army  compelled  the 
Archduke  to  crofs  the  Neckar,  and  afterwards  the  Da¬ 
nube,  leaving  the  whole  circle  of  Swabia  in  the  rear  of 
the  French.  Wartenflehen  was  in  like  manner  driven 
through  Afchaffenburg,  Wurtzburg,  Schweinfurt,  and 
found  it  neceffary  to  crofs  the  Rednitz,  on  the  6th  of 
Auguft,  at  Bamberg,  to  avoid  the  preffure  of  Jourdan’s 
army  in  his  rear.  'This  army  continued  to  advance  till 
its  right  wing,  under  Bernadotte,  was  pofted  at  Neu- 
marck,  with  his  advanced  ‘pods  at  Teining,  while  the 
body  of  the  army  had  driven  Wartenflehen  beyond 
the  Nab,  and  had  reached  Amberg  on  the  2  2d  of 
Auguft.  267 

Excepting  a  part  of  the  mountains  of  Tyrol,  three  A’ann, 
French  armies,  under  Jourdan,  Moreaa,  and  Bona-  Q^any. 
parte,  now  occupied  the  whole  country  reaching  from 
the  frontiers  of  Bohemia  to  the  Adriatic  Sea.  The 
alarm  throughout  Geimany  was  extreme.  The  Duke 
of  Wirtemberg  obtained  peace  from  the  French  on  con¬ 
dition  of  paying  4,000,000  of  French  money.  The 
circle  of  Swabia  did  the  fame,  on  engaging  to  pay 
1  2,000,000  of  livres,  and  to  deliver  8,400  horfes,  5,000 
oxerr>  106, coo  quintals  of  wheat,  50,000  quintals  of  rye, 

100,000  facks  of  oats,  too, 000  pairs  of  (hoes,  and  a  large 
quantity  of  hay.  The  Margrave  of  Baden  obtained  peace 
on  fimilar  terms.  The  ele&or  of  Bavaria  and  the  circle 
of  Franconia  negociated,  and  offered  large  payments  ; 
and  even  the  diet  of  Ratifbon  fent  a  deputation  to  treat 
with  the  French  generals  for  neutrality.  The  King  of 
Pruffia  now  entered  into  a  new  treaty  with  the  French; 
the  conditions  of  which  were  concealed,  but  its  nature 
appeared  in  the  advantage  which  he  took  of  the  pio- 
grefs  of  their  arms  to  take  pofltffion  of  certain  territo¬ 
ries  in  Germany,  and  particularly  of  the  fuburbs  of 
Nuremberg,  under  pretence  of  fome  antiquated  title. 

Spain  alfo  entered  into  a  treaty  offenfive  and  defenfive 
with  France,  which  was  afterwards  followed  up  by  a 
declaration  of  war  againft  Britain.  *68 

The  danger  of  the  houfe  of  Auftria  was  now  very  Danger  ( 
great ;  and  had  Bonaparte,  inftead  of  being  detained  in  ftp 
Italy,  by  events  of  which  we  (hall  immediately  take  no- 0  u 

lice, 
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2?  Uench  tice,  been  able  to  crofs  the  Tyrol  by  Infprnck,  and  to 
^  reach  the  banks  of  the  Danube,  there  is  little  doubt 

“Ys  B  1  that  the  Emperor  mail  have  fubmitted  to  fuch  condi¬ 
tions  as  the  French  thought  lit  to  imoofe.  Deferted 
in  all  quarters  by  the  members  of  the  coalition,  he  ftill, 
however,  ittained  an  ally  in  Great  Britain,  whofe  riches, 
liberally  bellowed  in  the  form  of  a  loan,  extricated  him 
from  the  prefent  difficulties.  Having  the  command  of 
abundance  of  money,  he  was  enabled  to  fend  one  army 

after  another  to  oppofe  Bonaparte  in  It^Jy,  while  he 

recruited  his  armies  in  Germany  by  extenfive  levies,  and 
by  taking  into  his  pay  the  troops  of  thofe  Hates  that 
I  made  peace  with  France. 

&  :erly  The  Archduke,  having  received  powerful  reinforce- 
C(  of  meut;S>  refolved  to  make  a  Hand,  on  the  1  ith  of  Au- 

Brci‘  gud,  againd  Moreau  at  Umcnheim.  A  fevere  battle 

was  fought  during  feventeen  hours,  and  one  of  the 
wings  of  the  Audrian  army,  under  General  lliefe,  even 
fucceeded  in  occupying  four  leagues  of  teiritory  iii  the 
‘rear  of  the  French  army  ;  but  the  Archduke  having  re¬ 
ceived  intelligence,  in  the  mean  time,  that  Wartenfle- 
ben  could  not  maintain  his  ground  againd  Jourdan,  he 
thought  it  neceffary  to  continue  his  retreat,  and  to 
adopt  new  meafures.  On  the  1  7th  of  Augull  he  left  Ge¬ 
neral  La  Tour,  with  a  part  of  his  numerous  army,  to  op¬ 
pofe  Moreau,  and  having  croffed  the  Danube  at  Neuburg 
and  Ingoltiadt,  he  inarched  to  Wartenfkben’s  afliHance 
to  fall  upon  Jourdan  with  united  forces.  On  the  23d 
he  attacked  Bernadotte  at  Teining,  and  forced  him  to 
retire  towards  Nuremberg.  The  Archduke  was  thus 
upon  the  right  of  Jourdan,  while  Wartenfleben  was  Ra¬ 
tioned  on  his  front.  The  French  general,  finding  his 
pofition  dangerous,  began  to  retreat  on  the  24th.  From 

fthe  Hate  of  the  finances,  the  French  armies,  at  the  com¬ 
mencement  of  this  campaign,  had  been  extremely  ill 
equipped  and  ill  paid.  Hence  the  two  armies  of  Mo¬ 
reau  and  Jourdan  plundered,  without  decency  or  mercy, 
every  place  into  which  they  entered.  In  Jourdau’s 
army,  more  efpecially,  the  want  of  difcipline  was  ex¬ 
treme  (a).  Hence,  when  they  began  to  retreat,  load¬ 
ed  as  they  were  with  fpoil,  they  differed  not  lefs  from 
the  emaged  inhabitants  of  the  countries  through  which 
they  palled,  than  from  the  military  efforts  of  the  hollile 
army.  The  Archduke  having  joined  Wartenfleben,  was 
enabled  to  fend  ofF  Nauendorf  with  reinforcements  to 
La  Tour,  who  oppofcd  Moreau,  and,  in  the  mean  time, 
he  continued  in  perfon  to  purfue  Jourdan  towards 
Wurtzburg.  Here  the  French  made  a  Hand,  on  the 
3d  of  September,  and  a  general  engagement  took  place. 
Suppl.  Vol.  II.  Part  II. 
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Both  parties  differed  great  lofs,  but  more  efpecially  the  French 
French,  who  retreated  during  the  night.  Jourdan  now 
fled  by  Fulda w  to  Wetzlaer.  Having  eroded  the  /—  ^ 
Lalm,  where  he  made  fome  refi (lance,  he  defeended 
along  the  banks  of  the  Rhine,  till  his  army,  011  the  17th, 
reached  Coblentz  and  DufTeidorf,  from  which  it  had 
originally  departed.  o 

The  fituation  of  Moreau’s  army  was  now  uncom-  Critical  fi. 
monly  dangerous.  He  maintained  his  pofition,  how-  tuation  of 
ever,  till  the  17th  of  September;  but  he  was  undeci- Moreau« 
ded  in  his  movements,  and  was  obvioufly  at  a  lofs  how 
die  ought  to  proceed.  He  attempted,  without  fuccefs, 
to  withdraw  the  Archduke  fiom  the  purfuit  of  Jourdan, 
by  detaching  a  part  of  his  troops  towards  Nuremberg. 

Many  attacks  weie  made  upon  him,  but  all  of  them 
without  fuccefs  ;  and  the  Imperial  generals  at  lad  gave 
way  to  him  wherever  he  turned.  Findiug  at  lad  that 
Jourdan’s  defeat  was  irretrievable,  and  that  Bonaparte 
did  not  arrive  from  Italy,  he  refolved  to  retreat.  He 
had  recroffed  the  Lech,  to  prepare  for  this  event  ;  but 
now  fuddenly  palling  it  again,  as  if  determined  to  ad¬ 
vance  fa:  ther  into  Audria,  he  drove  back  General  La  17r 
Tour  as  far  as  Landfperg.  Having  thus  obtained  free- Hi-  fk  Iful 
dom  for  his  future  movements,  he  let  out  in  full  retreat, rerreat. 
proceeding  between  the  Danube  at  Ulm  and  the  lake 
of  ConHance.  La  Tour,  however,  foon  preffed  upon 
his  rear,  lie  found  the  paffes  of  the  Black  Pored  oc¬ 
cupied  by  large  bodies  of  Audrians  and  armed  peafants, 
while  Generals  Nauendorf  and  Petrarfch  haraded  his 
right  flank  with  24,000  men.  Once  more  therefore 
he  turned  upon  La  Tour,  at  Biberach,  on  the  3d  of 
O&ober,  with  great  iinpetuofity,  and  having  defeated 
him,  took  110  lefs  than  5000  prifoners  ;  whom  lie  was 
able  to  carry  tg  France.  He  now  continued  his  re¬ 
treat  ;  his  right  wing,  under  General  Dtfaix,  keeping 
Nauendorf  and  Petrarfch  in  check,  while  th'e  red  of 
the  army  cleared  the  paffages  in  front  till  he  airived  at 
what  is  called  the  Valley  of  Hell  ( Val  iVEnfsr)%  a  nar¬ 
row  defile,  running  for  fome  leagues  between  lofty 
mountains,  and  in  fome  places  only  a  few  fathoms  in 
breadth.  The  centre  of  his  army,  advancing  in  a 
mafs,  forced  this  paffage,  while  the  wings  redded  the 
Imperial  troops  under  La  Tour  and  Nauendorf.  Af¬ 
ter  this  defperate  effort  he  reached  Fribourg  on  the  13  th 
of  Oflober,  and  was  foon  compelled  by  the  Archduke 
Chailes,  who  had  now  arrived  from  the  purfuit  of 
Jourdan,  to  evacuate  all  his  podtious  on  the  Swabian 
dde  of  the  Rhine,  witli  the  exception  of  Kthl,  and  a 
temporary  fortification  erected  at  Huningen,  called  a 
3  G  bridge- 


(a)  It  would  be  improper  to  interrupt,  our  military  detail  with  the  following  information  refpedting  the  mo¬ 
rals  of  Jourdau’s  army  at  this  time  ;  which,  however,  it  is  of  importance  for  our  readers  to  know.  We  have  it 
from  a  German  Count,  who  faw  with  his  own  eyes  a  condderable  extent  of  the  march  and  countermarch  of  the 
French  through  Franconia. 

Almoft  every  officer  in  Jourdan’s  army  had  a  midrefs ;  and  fuch  of  them  as  by  plunder  could  fupport  the  ex¬ 
pence,  gave  balls,  adted  plays,  and  exhibited  every  fpecies  of  gaiety  when  the  army  was  not  in  adlual  motion. 
In  all  this  there  was  nothing  wonderful.  The  ladies,  however,  were  not  unfrequently  pregnant ;  and  as  nnrdug 
would  keep  them  from  thefe  affemblies,  where  their  company  could  not  be  difpenfed  with  by  the  foldiers  of  li¬ 
berty,  they  drowned  their  new-born  infants — they  drowned  them  publicly  !  Our  correfpondent  (the  Count)  faw 
two  of  the  little  vi&ims,  and  he  heard,  from  unquedionable  authority,  of  feveral  more.  At  a  place  within  fix 
miles  of  Nuremberg,  a  Pruffian  paridi-minider,  who  was  alfo  a  fort  of  judice,  endeavoured  to  fave  one  innocent 
and  was  thrown  into  the  river  and  fired  at  by  the  French,  when  his  paridiioners  endeavoured  to  fave  him.  He 
had  the  happinefs,  however,  to  fave  the  child,  and  was  allowed  to  keep  it,  the  mother  never  enquiring  after  it ! 
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French  bridge-head  [tete  de pont)>  though  there  was  no  bridge 
Revolution,  at  that  place< 

u  11  ,  The  Imperial  troops,  in  the  mean  time,  had  taken 

^  advantage  of  the  dtfencelefs  (late  of  the  French  frontier 
to  crofs  the  Rhine  at  Manheim,  and  to  advance  in  va¬ 
rious  detachments  to  Weiffemburg,  Seitz,  Hagenau, 
and  almoft  to  the  gates  of  Stralburg,  levying  contribu¬ 
tions  and  taking  hoffages  wherever  they  came.  Thefe 
detachments  being  now  recalled,  the  Archduke  refolved 
to  terminate  the  campaign  by  the  capture  of  Kehl,  and 
of  the  fortification  at  Huningen.  But  this  proved  no 
eafy  talk.  As  the  communication  with  the  French  fide 
of  the  river  was  open  at  both  places,  the  diviiions  of 
Moreau’s  army  did  duty  at  them  by  turns-  A  great 
part  of  the  winter  was  fpent  in  fruiilefs  attempts,  on 
the  part  of  the  Auftrian*,  fometimes  to  take  them  by 
{form,  and  fometimes  to  reduce  them  by  the  forms  of  re¬ 
gular  fiege.  Different  failles  were  made  by  the  French, 
and  immenfe  numbers  of  men  were  loft  on  both  fides 
by  the  fword,  and  by  the  feverity  of  the  feafon.  It 
was  not  till  the  ictli  of  January  that  the  French  agreed 
to  evacuate  Kehl,  and  the  fortification  at  Huningen  was 
not  given  up  till  the  fucceeding  month. 

During  the  invafion  of  Germany  that  has  been  now 
mentioned,  and  the  reverfes  that  were  fuffered  by  the 
French  armies  there,  Bonaparte  ftill  continued  to  gain 
vi&ories  in  Italy.  The  fuccefs  and  the  wonderful  for¬ 
tune  of  this  man,  require  that  we  fhould  give  fome  ac¬ 
count  of  the  arts  by  which  he  was  enabled,  fo  unex- 
pcCtedly,  to  triumph  over  the  molt  experienced  military 
Reflexions  commanders  of  the  age  in  which  he  lived.  In  the  mi- 
on  the  dif_  ]{rary  art  three  orders  of  battle,  or  forms  of  drawing 
ferent  or-  up  an  army^  }iave  been  chiefly  adopted  by  thofe  nations 
battle^  whofe  force  has  principally  confifted  of  foot  foldiers. 

The  fir  ft  form  or  mode  confifls  of  arranging  the  troops 
in  a  deep  line  ;  .that  is,  with  from  i  6  to  30  men  placed 
clofe  behind  each  other.  This  is  the  molt  ancient  and 
the  fi  triple  ft  order  of  battle.  It  was  earned  to  perfec¬ 
tion  by  the  Greeks,  under  the  name  of  the  Phalanx ; 
and,  when  the  foldiers  were  armed  with  the  long  fpear, 
it  was  extremely  formidable.  It  left  little  to  the  (kill 
of  the  general,  except  the  choice  of  the  ground  where 
he  was  to  fight,  and  made  all  to  depend  upon  the  fteadi- 
nefs  of  the  troop:'.  It  was  attended  with  thefe  difad- 
vantages,  however,  that  an  army  thus  drawn  up  com¬ 
manded  very  little  territory,  and  that  if  its  ranks  hap 
pened  to  be  broken  by  unequal  ground,  or  an  uncom¬ 
mon  effort  of  the  enemy  at  a  particular  quarter,  its 
parts  could  not  eafily  be  re-united,  and  it  infallibly  went 
into  confufion.  In  modern  times,  this  orderof  battle 
cannot  be  adopted  with  fuccefs  on  account  of  the  faci¬ 
lity  with  which  it  is  broken  by  artillery,  and  the  (laugh¬ 
ter  to  which  it  expofes  the  troops  from  every  kind  of 
fire  arms.  The  fecond,  or  modern  order  of  battle, 
confifts  in  forming  a  front  of  an  immenfe  extent,  with 
only  two  or  three  men  in  depth,  and  ufuaily  fupporting 
thefe  by  another,  and  perhaps  a  third  equally  (lender 
line,  at  a  confiderable  diftance  in  the  rear.  Troops 
thus  drawn  up  derive  the  greateft  poffible  benefit  from 
their  own  fire  arms,  and  fuffer  the  leaft  lofs  from  thofe 
of  the  enemy.  They  provide  for  their  own  fubfiftence  by 
covering  an  immenfe  track  of  country.  Their  battles  are 
n.  not  fanguinary,  as  they  are  feldom  very  clofely  engaged  ; 

and  in  cafe  of  a  defeat,  little  lofs  is  fuffered,  becaufe  they 
can  fcatter  themfelves  over  a  wide  fpqce,  as  the  rear  pro¬ 


tects  the  advanced  body  ;  and  as  the  troops  in  a  long  French 
line  can  feldom  all  be  engaged  at  once,  they  are  fup-  **cvohitio%  j 
ported  by  each  other  in  a  retreat.  This  order  of  battle, 
however,  is  eafily  broken;  and  the  moment  the  flank  of  V~"~J  «!l 
an  army  is  turned,  it  is  under  the  neceflity  of  retreat¬ 
ing,  as  troops  cannot  fpeedily  be  brought  from  other 
quarters  to  face  the  enemy  there.  The  laft  order  of 
battle  confifts  of  dividing  an  army  into  columns  of  a 
narrow  front  and  very  great  depth,  and  of  ftationing 
the  columns  at  fome  diftance  from  each  other,  with  a 
fecond  fet  of  columns  oppofite  to  the  intervals  between 
the  firft.  This  arrangement  is  fuperior  to  the  phalanx, 
in  this  refpeCt,  that  it  does  not  expofe  an  army  to  dif- 
order  by  inequalities  of  ground,  by  the  turning  of  its 
flank,  or  even  by  the  defeat  of  one  of  its  parts.  The 
celebrated  Epaminondas  won  the  battles  of  Leu&ra 
and  Mantinea,  by  forming  a  part  of  his  troops,  on  each 
of  thefe  occafions,  into  a  ftrong  column,  which,  by  ita 
great  depth,  and  the  mechanical  weight  of  its  fhock, 
broke  through  the  Spartan  phalanx.  The  Romans  arc 
known  to  have  owed  their  military  fuccefs,  in  a  great 
meafure,  to  the  airangement  of  their  legion.  It  was 
drawn  up  upon  the  principle  riow  mentioned  ;  and  tho’ 
the  columns  were  only  i  6  men  in  depth,  it  was  con- 
feffedly  fuperior  to  the  phalanx.  In  modern  times, 
however,  this  order  of  battle  is  attended  with  great  dif¬ 
ficulties.  It  mull  reduce  an  army  to  embarraffment 
with  regard  to  provifions  from  the  fmallnefs  of  territory- 
which  is  thus  occupied,  and  it  expofes  the  troops  in  an 
engagement  to  dreadful  dellru&ion  from  the  powerful 
mifiile  weapons  which  are  now  employed.  In  every 
enterprife  they  mull  inftantly  carry  their  point  or  be 
undone,  as  the  fire  of  a  few’  guns  from  a  fingle  battery 
or  redoubt  would  exterminate  them  by  thoufands. 

With  all  its  imperfe&ions,  however,  this  laft  order  of 
battle  has  at  times  been  employed  by  enterprifing  men. 

It  was  the  favourite  arrangement  of  Guilavus  Adol¬ 
phus  ;  and  his  troops  were  drawn  up  according  to  it  at 
the  battle  of  Lutzen,  where  he  hinifelf  was  killed,  while  *73 
his  army  was  vi&orious.  The  celebrated  Marquis  of  fhc  order  i1 
Montrofe  a'ifo  tiled  it  on  more  than  one  occalion,  and^!’Fedt)7 
it  was  now  adopted  in  all  important  cafes  by  Bonaparte.  na^r  ’ 
Trailing  to  its  fuccefs,  he  puihed  his  columns  into  the 
inidft  of  the  Auftrian  army  at  Millefimo,  and  fairly  cap¬ 
tured  one  of  its  wing3.  He  ventured  farther  to  throw 
himfelf  into  the  centre,  between  the  Auftrian  and  Sardi. 
nian  armies,and  to  vanquifia  the  one,  by  acting  againft  it 
with  his  whole  troops  while  feparated  from  the  other. 

Being  carelefs  about  the  ihedding  of  blood,  he  never  heft- 
tated  to  expofe  his  whole  army  to  utter  ruin  in  cafe  of  a 
failure.  The  fuccefs  of  his  battles,  by  enabling  him  to 
lay  alrnoft  all  Italy  under  contribution,  gave  him  the 
means  of  maintaining  the  molt  fteady  and  fevere  difeip- 
line  over  a  well  paid  army.  Filled  with  high  notions 
of  military  glory,  which  he  is  faid  to  have  derived  from 
the  writings  of  Plutarch,  he  laboured  to  inflame,  with 
the  fame  fpirit,  the  minds  of  his  foldiers  by  proclama¬ 
tions,  expreffed  in  a  very  different  ftyle  from  the  formal  ^  | 
and  more  modeft  language  of  modern  rimes.  <c  Soldiers  p  ,m. 
(faid  he,  when  he  firft  entered  .Lombardy),  you  have  ousprodc  ^ 
ruffled  like  a  torrent  from  the  fummit  of  the  Appe-  nation, 
nines,  you  have  driven  back  and  difperfed  all  who  op- 
pofed  your  march.  Your  fathers,  your  mothers,  your 
wives,  your  lifters,  your  fweethearts,  rejoice  in  your 
fuccefs1;  and  boait  with  pride  of  being  related  to  you. 

But 


,  vs 

\  rfhal 
1  irmfer 
I  eked. 
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t  ch  But  remains  there  nothing  more  for  you  to  effect?  Shall  There  was  a  fatal 
lutioo ,  potheri t y  reproach  us  with  having  found  a  Capua  in 
2  9<5,  Lombardy  ?  But  I  already  fee  you  milling  to  arms  ; 
u  V“~  an  unmanly  repofe  fatigues  you,  and  the  days  loil  to 
glory  are  loft  to  your  felicity.  But  let  the  people  be 
tranquil  ;  we  are  the  friends  of  all  nations,  and  more 
particulaily  of  the  descendants  of  the  Brutufes,  the  Sci- 
pios,  and  the  illuftrious  perfonages  whom  we  have  cho- 
fen  as  models.  To  reftore  the  Capitol,  to  replace  with 
honour  the  ftatues  of  the  heroes  who  rendered  it  re¬ 
nowned,  and  to  ronfe  the  Roman  people,  become  torpid 
by  fo  many  ages  of  flavery,  fuch  will  be  the  fruit  of 
your  victories  ;  they  will  form  an  epoch  to  posterity, 
and  you  will  have  the  immortal  glory  of  renovating  the 
faireft  portion  of  Europe.  The  French  nation,  free 
and  refpe&ed  by  all  the  world,  will  give  to  Europe  a 
glorious  peace.  You  will  then  return  to  your  homes 
and  your  fellow-citizens  ;  who,  when  pointing  to  you, 
will  fay,  He  was  of  the  army  of  Italy.” 

At  the  commencement  of  the  French  invafion  of 
Germany,  Marftial  Wurmfer  was  fent  into  Italy  to  re- 
place  Beaulieu,  who  was  removed  from  his  command. 

On  his  arrival,  he  colle&ed  the  wrecks  of  the  Auftrian 
army,  and  prepared,  till  he  fhould  receive  re-inforce  - 
ments,  to  confine  the  French  within  as  narrow  limits  as 
pofiible,  by  lines  drawn  from  the  lake  of  Garda  to  the 
river  Adige.  At  the  end  of  June,  however,  thefe  lines 
were  attacked  and  carried  by  Maffena’s  divifion,  which 
induced  Wurmfer  to  avoid  farther  exertion  till  he  fhould 
receive  an  increafe  of  force.  In  the  mean  time  Bona¬ 
parte  was  not  a  little  difturbed  by  partial  infurre&ions 
of  the  Italians.  Soon  after  his  arrival  in  Lombardy, 
the  inhabitants  of  Milan  and  of  Pavia  had  rifen  in  con¬ 
cert  again  ft  his  troops  ;  but  they  were  reduced  to  fnb- 
je&ion  with  little  bloodfhed.  In  the  beginning  of  July, 
farther  infurre&ions  broke  out  in  the  Romagna.  The 
infurgents  eftabiifhed  their  head  quarters  at  Lugo,  and 
repulfed  a  party  of  French  cavalry  that  was  fent  againil 
them.  It  was  not  till  Augereau  had  overcome  them, 
on  the  6th,  in  a  battle  in  which  he  loft  200  men,  that 
they  could  be  fubdued.  The  (laughter  of  thefe  unhappy 
people  was  very  great.  Their  town  was  given  up  to 
pillage,  and  all  found  in  arms  were  deftroyed. 

The  firft  part  of  the  month  of  July  was  fpent  by  Bo¬ 
naparte  in  commencing  the  fiege  of  Mantua  in  regular 
form;  arid  towards  the  clofe  of  that  month  he  expt&ed 
its  capture.  In  this,  however,  he  had  HI  calculated  the 
immenfe  military  efforts  which  Auftria,  aided  by  the 
money  of  Britain,  was  capable  of  making.  Twenty 
thoufand  troops  had  been  fent  from  the  Rhine,  and 
other  reinforcements  were  marching  towards  Italy  from 
all  quarters;  fo  that  Bonaparte,  inftead  of  being  able  to 
take  Mantua,  had  fpeedily  to  defend  himfelf  againft  the 
force  of  a  fuperior  army  to  his  own,  that  approached 
to  raife  the  fiege,  and  even  threatened  to  drive  him  out 
of  Italy.  Wurmfer’s  army  defeended  from  the  Tyrol 
filial  fuc-  in  two  divifions.  One  half  of  it  proceeded  along  the 
fTesof  caft  fltie  0f  the  lake  of  Garda,  and  the  other  came  by 
the  weft  to  cut  off  the  retreat  of  the  French,  who  were 
thus  enclofed  by  the  Andrians.  On  the  29th  of  July, 
at  three  o’clock  in  the  morning,  Maffena  was  driven 
from  the  flrong  poft  of  La  Corona,  on  the  eaft  of  the 
lake,  while,  at  the  fame  time,  15,000  Auftrians  drove 
the  French  from  Salo,  and  afterwards  took  Brcfcia,  with 
all  the  magazines  and  hofpitals  of  Bonaparte’s  army. 
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error,  however,  in  the  general  plan  t  Trereft 
of  operations  that  had  been  formed  by  the  Imperialifts.  ^e^|u^on* 

Their  army  united  was  an  overmatch  for  the  French  ;  , v— „  j 

but  they  had  voluntarily  divided  it  into  two  parts,  pla¬ 
cing  Bonaparte  between  them.  The  error  was  inftant- 
ly  difeerned,  and  taken  advantage  of  by  their  anta- 
gonift.  On  the  night  of  the  30th,  he  fudder.ly  railed 
the  fiege  of  Mantua,  and  leaving  a  fmall  body  of  troops 
to  keep  in  check  the  Imperialifts  on  that  fide,  he  march¬ 
ed  rapidly  weftward,  and  on  the  firft  of  Auguft  retook 
Brefcia,  with  the  magazines  and  hofpitals.  Having 
the  mafs  of  his  army  united,  Bonaparte  furpafitd  his 
antagonifts  in  numbers  wherever  he  encountered  them. 

He  prepared  to  attack  the  Imperialifts  on  the  3d  at  Salo, 

Lonado,  and  Caftiglione,  but  was  anticipated  by  them. 

Having  formed  a  large  body  of  his  troops  into  clofe  co¬ 
lumns,  the  Auftrians,  who  were  not  yet  aware  of  the  na¬ 
ture  of  his  mode  of  fighting,  extended  their  line  to  fur- 
round  them  ;  a  movement  which-  enabled  the  columns  to 
penetrate  the  Imperial  army  in  all  directions,  and  throw  He  is  de* 
it  into  compleat  diforder.  The  French  took  4000  pri-feated. 
foners,  and  20  pieces  of  cannon.  The  Imperial  troops 
were  here  fo  completely  defeated,  that  a  confiderable 
divifion  of  them  having  in  vain  attempted  to  retreat  by 
Salo,  which  they  found  occupied  by  the  French,  wan¬ 
dered  about  in  fearch  of  a  road  by  which  to  efcape;  and 
having  next  day  come  to  Lonado,  they  fummoned  it 
to  furrender,  upon  the  fuppofition  that  the  greater  part 
of  the  French  army  had  gone  eaftward  to  encounter 
Wurmfer.  This  was  actually  the  cafe  ;  but  it  fo  hap¬ 
pened,  that  Bonaparte  was  in  perfon  at  Lonado  with 
only  1200  men.  He  was  fufficiently  perplexed  by  this 
accident  ;  but  having  ordered  the  melfenger  to  be 
brought  into  his  prefence,  he  threatened  to  deftioy  the 
whole  divifion  for  having  dated  to  iniult  the  French 
army,  by  fummoning  its  commander  in  chief  to  fur- 
rendcr.  The  ftratagem  was  fuccefpfnl.  The  Imperial 
officers  imagined  that  the  whole  army  was  111  the  place, 
and  immediately,  with  their  troops,  laid  down  their  arms, 
to  the  number  of  4000  men. 

Such  is  the  account  of  this  tranfa&ion,  which  we 
have  from  the  partial  pen  of  the  panegyrift  of  Bona¬ 
parte,  who  writes  the  hiftoiy  of  his  campaigns  in  Italy; 
but  we  believe  that  the  General  has  himfelf  affigned 
the  true  reafon  of  his  fuccefs  on  this  occafion,  and 
others,  where  fuccefs  could  not  be  reafonably  ejcpe&ed. 

In  one  of  his  intercepted  letters,  Bonaparte  informs  his 
correfpondent,  that  the  Auftrian  armies  in  Italy  coil 
him  more  money  than  his  own  ;  and  indeed  it  is  not 
within  the  compafs  of  fuppofition,  that  a  body  of  ve¬ 
teran  foldiers  could  have  been  intimidated  to  lay  down 
their  arms  by  fo  vain-glorious  a  threat  as  this,  had  not 
their  officers  been  corrupted  by  French  gold  and  French 
principles.  The  ftratagem  might  have  its  effeCt  upon 
the  common  foldiers,  but  it  could  not  poflibly  impede 
upon  their  leaders,  or  upou  the  meflenger  who  fnmmon- 
ed  Lonado  to  furrender. 

On  the  5th  and  6th,  Bonaparte  attacked  Marfhal 
Wurmfer,  and  drove  him  from  Pefchiera  and  the  river 
Mincio.  On  the  7th,  the  Auftrians  were  compelled  to  4  V^t 
quit  Verona,  and  to  retire  once  more  to  the  mountains 
of  Tyrol.  This  contcft,  which  had  lalled  more  than 
fix  days,  coft  the  Imperialifts  more  than  20,000  men, 
upwards  of  15,000  of  whom  were  made  prifoners.  A 
part  of  the  Emperor’s  troops  had  been  levied  in  Gal-, 
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French  Hcia,  the  part  of  Poland  which,  in  the  partition  of  that 
3Rc!iUii°n,c0llnlry^  been  dotted  to  Anftria.  Thefe  men  fei- 
1  zed  the  moment  of  defeat  to  quit  a  fcrvice  which  they 
difliked,  and  to  go  over  to  the  French  ;  a  circurnftauce 
which  greatly  fwelled  the  lift  of  prifoners. 

It  was  now  neceffaiy  for  the  French  to  corhmence 
the  fiege  of  Mantua  anew.  The  garrifon  in  their  abfence 
had  deftroyed  their  works,  and  carried  into  the  place 
140  pieces  of  heavy  cannon  which  they  had  left  behind 
them,  and  procured  a  confiderable  quantity  of  provi¬ 
sions.  The  blockade  was  renewed  j  but  the  French,  by 
the  lofs  of  their  artillery,  were  unable  to  proceed  to  a 
regular  Oege  ;  and  by  the  beginning  of  the  month  of 
September,  Marfhal  Wurmfer,  having  received  new  re¬ 
inforcements,  was  again  enabled  to  attempt  the  relief 
of  the  place.  Bonaparte  having  information  of  his  in¬ 
tended  approach,  left  fufficient  troops  to  keep  up  the 
blockade,  while  he  advanced  northward  with  his  army  ; 
and  on  the  4th  of  September  drove  the  Auftrkns  from 
the  paffes  of  St  Marco  and  the  city  of  Roveredo  to  the 
-iSo  pnfs  of  Galliano,  where  they  made  their  principal  ft  and. 
His  matter-  Here  a  battle  enfned,  in  which  the  French  took  no  lefs 
ly  conduct  thau  6oco  prifoners,  and  entered  Trent  as  conquerors. 

&  tera  Jl  Upon  fullering  this  defeat,  Marfhal  Wurmfer  adopted  a 
meafuie  which  cannot  be  fuffteiently  approved  of.  In- 
Head  of  retiring  before  the  conqueror,  who  might  have 
driven  him  to  lnfpruck,  and  arrived  at  a  critical  mo¬ 
ment  at  the  Danube,  where  Moreau,  after  much  hefita- 
tion,  had  only  commenced  his  retreat,  he  fnddenly 
threw  himfelf  with  his  vanquifhed  army  into  Baftano, 
upon  the  flank  and  rear  of  Bonaparte,  and  then  advan¬ 
ced  by  hafty  marches  towards  Mantua.  He  attempted 
to  make  a  ftand  at  Baftano  on  the  8th,  but  was  defeat¬ 
ed,  and  5000  of  his  men  were  taken  prifoners.  He 
had  ft  ill  a  confiderable  body  of  troops  however.  With 
thefe  he  pulhed  forward  ;  and  having  fought  different 
fcattered  diviiions  of  the  French  at  Cerea,  Caftellano, 
and  Due  Callello,  he  effe&ed  the  pafl'age  of  the  Adige  at 
Porto  Legnano,  entered  Mantua  with  the  wreck  of  his 
army,  amounting  to  about  4000  infantry  and  4500  ca¬ 
valry.  In  this  enterprife  the  Tmperialifts  loft  altogether 
20,000  men  ;  but  the  effedl  of  it  was  that  it  fixed  Bo¬ 
naparte  in  Italy,  where  he  was  obliged  to  remain  watch¬ 
ing  and  keeping  under  blockade  the  numerous  garrifon 
of  Mantua.  He  hoped  that  its  numbers  would  foorv 
reduce  it  by  famine  to  the  neceffity  of  a  capitulation  ; 
but  in  this  he  was  deceived,  as  the  flefh  of  the  horfes, 
carried  into  it  by  Wurmfer,  afforded  fubfiftence  to  the 
Hoops  during  a  very  long  period. 

In  the  mean  time,  the  fame  which  their  countryman 
Bonaparte  gained  by  thefe  vi&ories,  produced  in  the 
Corficans  a  defire  to  change  the  Britifh  government  for 
that  of  France.  They  accordingly  difplayed  fo  mu¬ 
tinous  a  fpirit,  that  the  Britifh  Viceroy  thought  fit  to 
and  unites  evacute  the  ifland,  which  was  110  longer  of  any  value  to 
with  his  government  after  all  Italy  had,  in  a  great  meafure, 
France.  fubmitted  to  the  French.  The  Imperial  fubje&s  in 
Italy  alfo,  along  with  the  inhabitants  of  Bologna,  Fer¬ 
rara,  and  Modena,  who  were  completely  corrupted  by 
the  falfe  philofophy  of  the  age,  began  now  to  repnbli- 
canife  themfelves  under  the  patronage  of  the  French 
general.  They  fent  deputies  to  a  convention,  levied 
troops,  and  abolifhed  all  orders  of  nobility. 

The  Emperor  foon  fent  into  the  field  a  new  army  to 
attempt  the  relief  of  Mantua,  In  the  beginning  of 
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November  this  army  advanced  under  the  command  of  Bench 
Field  Marfhal  Alvinzi,  who  advanced  towards  Vizcnza  devolution 
on  the  eaft,  fcconded  by  General  Davidovich,  who  de-  ■  1  ^ 
feended  with  another  divilion  from  Tyrol.  Alvinzi 
had  already  crofted  the  Piava,  when  he  was  met  by  the  " ^ 
French,  and  compelled  to  repafs  that  river.  But  Da-  PartiaHuo 
vidovich,  in  the  mean  tin's,  after  ftveral  engagements,  cefies  of  (hi 
having  fuccteded  in  driving  the  French  down  the  Auftrians. 
Adige  towards  Verona,  Bonaparte  was  under  the  ne- 
ceflity  of  concentrating  his  forces.  He  now  adopted 
his  ufual  expedient  of  keeping  one  divilion  of  the  hoftile 
army  in  check,  while  he  contended  with  the  mafs  of  his 
forces  againft  the  other.  He  left  Vaubois  with  fome 
troops  to  detain  Davidovich,  while  he  advanced  in 
perfon  againft  Alvinzi,  who  was  now  luiftening  towards 
Verona.  He  was  met,  on  Fiis  way,  by  the  Auftrians  at 
the  village  of  Arcole.  To  feizethig  village,  which  could 
not  be  fpeedi’ly  turned  on  account  of  a  canal,  the 
French  were  under  the  neceftity  of  palling  a  narrow 
bridge  ia  the  face  of  the  ftre  of  the  Auftrians.  1  hey 
made  the  attempt  without  fuccefi.  Their  officers  rufh- 
ed  to  the  head  of  the  column,  and  in  vain  attempted  to 
rally  the  troops.  Generals  Verdier,  Bon,  Verne,  and 
Lafnes,  were  carried  off  the  field.  Augereau  advanced 
with  a  ftandard  to  the  extremity  of  the  bridge,  but  no¬ 
body  followed  him.  At  tail  Bonaparte,  who  in  the 
mean  time  had  fent  Gnieux  with  2oco  men  to  turn  the 
village  at  two  miles  diftance,  haftened  to  the  bridge  of 
Arcole.  Seizing  a  flandawl,  he  advanced  at  the  head 
of  the  grenadiers,  crying,  “  Follow  your  general.” 

They  accordingly  followed  him  to  within  30  yards  of 
the  bridge,  when  they  were  intimidated  by  the  terrible 
fire  of  the  Auftrians,  and  their  leader  found  it  lieceffary 
to  retire.  Attempting  to  mount  his  horfe  to  rally  the 
column,  left  the  Auftrians  fliould  advance  to  the  pur- 
fuit,  he  was  thrown  into  a  morals,  while  ilill  under  the 
fire  of  the  troops  in  the  village  j  but  here  he  again  elca- 
ped,  as  the  Auftrians  did  not  attempt  to  follow  up  their 
advantage. 

The  village  of  Arcole  was  taken  towards  the  even¬ 
ing  by  Gnienx,and  aftei  wards  evacuated  by  the  French. 

On  the  following  day  (the  16th  of  November)  an  ob- 
ftinate  conflict  enfued  in  its  neighbourhood,  in  which 
nothing  decilive  was  accomplilhed.  On  the  17th  theTbeyarc 
Auftrians,  having  prefted  imoetuoufty  forward  upon  the 'kBaud, 
centre  of  the  French  army,  were  taken  by  furpnfe  up¬ 
on  their  flank  by  the  left  wing  of  the  French,  which 
had  been  ftationed  for  that  purpofe  in  ambntcade. 

Their  left  wing,  however,  maintained  its  ground  till 
Bonaparte  fent  round  a  party  of  horfe  with  twenty-five 
trumpeters  to  their  rear,  who,  by  the  noife  they  made, 
induced  the  Auftrians  to  believe  themfelves  furrouuded, 
and  to  ft y  on  all  lides  in  confufion. 

Here  again  appear  evidences  of  treacheiy  among  the 
Auftrian  officers,  though  the  battle  of  Arcole  vva»  the 
moft  fevere  which  the  French  had  yet  fought  in  Italy, 
and  extremely  fatal  to  their  officers,  as  well  as  to  a 
multitude  of  their  troops.  During  its  continuance,  Da¬ 
vidovich  had  fucceeded  in  defeating  Vaubois,  who  was 
oppofed  to  him  and  Rivoli,  and  the  blockade  of  Man- 
tua  was  a&ually  uncovered  for  a  time.  But  Bona¬ 
parte  now  returned,  after  having  driven  Alvinzi  acrofs 
the  Brenta,  and  the  politions  of  Rivoli  and  La  Corona 
were  retaken,^  and  Davidovich  repulfed  into  Tyrol. 

General  W urmfer,  however,  itill  held  out  in  Mantua 
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'rench  during  the  remaining  part  of  the  year  ;  and  the  only 
|  elution, fruff  hitherto  derived  from  io  many  vitlories  was,  that 
li the  French  nation  \va3  led  to  look  towards  Bonaparte 
as  its  only  invincible  commander,  upon  whom  all  its 
hopes  of  conqueft  were  to  depend. 

During  thefe  military  tranfadlions,  Great  Britain  had 
entered  into  a  negociation  with  France.  In  confe- 
l^tn  Bri-  quence  of  paffiports  obtained  from  the  Dire£lory,  Lord 
fliand  Malmefbury  arrived  ijj  Paris,  and  began  the  negociation 
with  De  la  Croix  the  minifter  for  foreign  affairs.  Tho* 
the  Dire£lory  could  not  decently  refute  to  negociate, 
yet  they  were  unwilling  ferioufly  to  conclude  a  peace 
with  Britain.  On  the  other  hand,  the  Britifh  miniflry 
have  fince  declared  that,  as  individuals,  they  actually 
difapproved  of  a  peace  at  this  time,  but  that  they 
thought  it  nectffary  both  to  negociate,  and  even  to 
conclude  a  treaty,  if  proper  terms  could  be  obtained. 
In  judging  thus,  they  were  certainly  right ;  for  the 
country  at  large,  not  feeing  the  danger  of  peace,  was 
very  detirous  of  it,  whilfl  a  defperate  fatfion  was  con- 
Handy  aferibing  the  continuance  of  the  war  to  the  cri¬ 
minal  obllinacy  of  the  Britifh  government.  The  nego¬ 
ciation  which  was  now  fet  on  foot  opened  the  eyes  of 
all  but  thofe  who  wifhed  to  fell  their  country  to  French 
regicides.  Lord  Malmefbury  propofed,  that  the  prin¬ 
ciple  of  mutual  refutations  fhould  be  agreed  upon  as 
the  halts  of  the  treaty.  After  much  ufeleL  altercation, 
and  many  notes  had  pafled  upon  this  fubje£l,  and  alto 
upon  the  quellion,  how  far  Lord  Malmefbury  could  ne¬ 
gociate  for  the  allies  of  Great  Britain,  from  whom  he 
had  received  no  official  powers,  the  Dire6tory  at  lalt 
agreed  to  the  general  principle  of  mutual  reflitutions, 
and  required  that  the  objedfs  of  thefe  fhould  be  fpeci- 
iied.  Accordingly,  the  Britifh  ambaffador  propTed, 
in  two  memorials,  that  France  fhould  relinquifh  the 
Auflrian  Netherlands,  and  offered  to  give  up  the  French 
foreign  fettlements  in  return.  An  offer  was  alfo  made 
to  reitore  a  great  part  of  the  Dutch  foreign  pofftffions, 
on  condition  that  the  ^tadtholder’s  ancient  authority 
fhould  be  acknowledged  in  that  country.  The  Direc¬ 
tory  now  required  Lord  Malmefbury  to  prefent  the  uh 
//  the  timatum  of  his  conditions  within  twenty-four  hours. 
0r^‘  On  his  complaining  of  this  demand,  he  was  informed, 
%  on  the  19th  of  December,  that  the  Dtre&ory  would 
agree  to  no  conditions  contrary  to  the  French  confti- 
tution  ;  and  it  was  added,  that  his  farther  refidence  at 
Paris  was  unneceffary  ! 

^  During  this  year,  Great  Britain  retained  her  ufual 
?apeof  fuperiority  by  fea.  A  Britifh  fquadron,  under  Admi- 
io<dHope,ral  Elphinllon,  had  taken  poffeffion  of  the  Dutch  fet- 
v*th  *  tlement  at  the  Cape  of  Good  Hope,  on  the  16th  of 
quadron  September  1795.  This  fettlement  the  Dutch  wifhed 
dken  by*  eagerly  to  recover;  and  for  this  purpofe  they  advanced 
-he  Britifh,  money  to  enable  the  French  to  fit  out  a  fquadron  to 
co-operate  with  them  in  an  attack  upon  it.  'I  he  French 
government  took  the  money,  but  the  fquadron  was 
never  equipped.  The  Dutch  themfelves  this  year  fent 
a  fquadron  of  feven  fhipa  of  war,  under  Admiral  Lucas, 
to  attempt  to  reconquer  the  Cape  ;  but  being  no  match 
for  the  Britifh  fquadron,  and  being  likewife  caught  be¬ 
tween  two  fires,  without  the  poffibility  of  efcaping,  the 
Dutch  fleet,  without  firing  a  gun,  was  delivered  up  to 
the  Britifh  admiral. 

Notwithflanding  the  fuperiority  of  Great  Britain  by 
lea,  the  French,  towards  the  clofc  of  this  year,  attempt* 
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cd  an  invasion  of  Ireland  ;  hut  the  plan  was  ill  con¬ 
certed,  and,  of  courfe,  unfuccefsful.  The  whole  con¬ 
duct  of  it  was  intruded  to  one  man,  General  Hoche, 
and  no  fecond  was  prepared  to  occupy  his  place  in  cafe  ^87 
of  any  accident.  The  difiifledted  faction  with  whom  Unfiucefs- 
the  French  meant  to  co  operate  was  not  warned  of  tul  attempt 
their  approach,  and  the  fleet  was  fent  towards  a  quarterly  r*ie 
of  the  country  where  the  people  were  little  cmpoied,  ^  eiant», 
or,  at  lea  ft,  by  no  means  prepared  to  receive  them. 

Eighteen  ffiips  of ’the  line,  thirteen  frigates,  twelve 
(loops,  and  fome  trail fports,  having  2^,000  land  forces 
on  boaid,  weie  employed  in  this  expedition.  When 
about  to  fail,  it  was  detained  for  k  me  time  by  a  mutiny 
which  arofe  in  confequcnce  of  the  enliilment  of  about 
1,200  galley  Haves.  The  licet  failed  on  the  10th  of 
December  ;  but  a  fliip  cf  the  line  was  loll  in  going  out 
cf  Brell,  and  fome  of  the  reft  weie  damaged.  The 
frigate  in  which  the  commander  m  chief  l  ad  embarked 
was  feparated  from  the  fleet  in  a  gale  cf  wind  ;  and  the. 
confequence  was,  that  when  the  greater  part  of  the 
fleet  ai  rived  at  Ban  try  Bay,  on  the  well  coafl  of  Ire¬ 
land,  nobody  had  infl ructions  how  to  proceed.  The 
troops  and  their  officers  wifhed  to  land,  but  the  admi¬ 
ral,  Bouvet,  refufed  to  comply  with  their  requelh  Ha¬ 
ving  rtmained  feveral  days  upon  the  coafl,  he  failed  for 
France,  and  arrived  at  Brefl  with  a  part  of  the  fleet  on 
the  3  ill  of  December.  General  Hoche  did  not  reach 
Bantiy  Bay  till  it  was  too  late,  and  therefore  could  not 
land.  The  fleet  fuflered  great  Ioffes  in  its  return.  One 
{hip  of  the  line  and  two  frigates  foundered  at  lea,  a  fri¬ 
gate  was  taken  by  the  Britifh,  and  a  fhip  of  the  line, 
after  an  engagement  with  two  Britifh  (hips,  was  run 
affiore  to  prevent  her  being  captured. 

At  the  commencement  of  the  year  1797*  the  Arch-  1 7 97' 
dnke  Charles  was  Hill  occupied  in  the  redudlioii  of 
Kehl,  and  of  the  French  fortifications  oppofite  to  H11- 
ningen.  Moreau  ft  ill  commanded  the  army  that  oppo¬ 
sed  the  Archduke  ;  but  General  Hoche,  after  his  re¬ 
turn  from  the  expedition  to  Ireland,  was  appointed  to 
fuccetd  Jouraan  011  lhc  Lower  Rhine.  Bonaparte  was 
flill  engaged  in  the  blockade  of  Mantua,  while  the  Auf¬ 
trian  government  was  making  vail  efforts  to  recruit  the 
army  of  Alvinzi  after  its  deteat  at  Arcole,  and  to  en¬ 
able  that  General  to  make  a  bill  and  defperate  effort  for  , 
the  relief  of  Mantua.  The  young  men  of  Vienna  were, 
urged  to  give  their  affillance  on  this  important  occa- 
fion,  and  6000  of  them  marched  into  Italy  as  volun¬ 
teers.  Alvinzi’s  army  amounted  now  to  nearly  50,000 
men  ;  and  he  commenced  his,  operations  on  the  Mh  of 
January,  by  fkiimifhing  along  the  whole  of  the  French  ^uca  ffes  o£ 
line  from  below  Porto  Legnago  upwards,  to  La  Co-  Au’ 
rona  near  the  Lake  Garda.  He  continued  for  fome^r^ans* 
days  to  alarm  the  French  at  all  points,  and  thus  to 
conceal  the  plan  of  his  future  efforts.  On  the  icth 
Bonaparte  was  flill  at  Bologna,  on  the  other  fide  of 
Mantua,  taking  precautions  againit  the  efcape  of  Wur in¬ 
fer  bv  that  quarter,  which,  from  an  intercepted  letter, 
he  had  learned  was  in  contemplation.  Being  now  in¬ 
formed  of  the  approach  of  the  Auflrian  army,  he  ha- 
flened  to  Mantua,  and  from  thence  to  Verona,  which 
%vas  the  centre  of  the  line  of  his  army  that  oppofed 
Alvinzi.  He  arrived  at  Verona  on  the  morning  of  the 
1 2th;  but  as  the  Auflrians  continued  to  make  their  at¬ 
tacks  upon  all  quarters  at  once,  he  was  unable  to  pene¬ 
trate  the  defign  of  their  leader.  At  laft,  on  the  13th* 
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French  the  efforts  of  the  Audrians  began  to  affume  a  more  for- 
cvolut  ou’midable  afpt£  on  the  lower  part  of  his  lirie  near  Porto 
y„  —  Legnago  ;  but  on  the  evening  of  the  fame  day  he  re¬ 
ceived  intelligence,  that  the  upper  extremity  of  his  line, 
where  Joubert  commanded,  had  been  attacked  by  fuch 
an  immenfe  fnperiority  of  numbers,  that  there  could  be 
no  doubt  that  the  greateft  number  of  the  Imperial 
troops  was  concentrated  there.  The  pod  of  La  Coro¬ 
na  had  even  been  forced,  and  Joubert  compelled  to 
^g  withdraw  to  Rivoli,  which  he  alfo  abandoned. 

They  di-  The  Audrians  dill  pcrfifled  in  their  unfortunate  plan 
vide  their  of  dividing  their  army,  that  they  might  have  two  chan- 
iw-my ;  ces  Qp  fuccefs.  Ten  thoufand  chofen  troops,  among 
whom  were  the  Vienna  volunteers,  were  dedined  under 
'General  Provera  to  penetrate  to  Mantua  by  Porto  Leg¬ 
nago,  at  the  lower  extremity  of  the  French  line;  while 
Alvinzi  in  perfon  advanced  with  the  mafs  of  the  army 
againd  Joubert  at  its  other  extremity.  On  the  13th 
all  went  well ;  Joubert  was  compelled  to  retreat ;  and 
he  was  fo  fituated,  that  the  eafy  capture  of  his  whole 
divifion  on  the  following  day  appeared  a  very  probable 
event. 

Bonaparte,  in  the  mean  time,  having  learned  the 
flate  of  affairs,  left  Verona  in  the  evening  of  the  13th, 
having  firft  ordered  the  whole  centre  of  his  army  under 
Maffena  to  follow  him  to  the  neighbouihood  of  Rivoli 
with  all  poflible  fpeed.  Here  he  fpent  the  night  with 
his  officers  in  ananging  the  order  of  battle  for  next 
day,  and  in  occupying  proper  politions.  At  day -break 
of  the  14th  the  attack  was  begun  by  Joubert’s  divifion, 
to  the  no  finall  furprife  of  the  Imperialids,  who  were 
not  aware  of  the  arrival  of  Bonaparte  with  reinforce - 
.  ments.  The  battle,  however,  was  long  and  obdinate. 
The  fuperiority  of  numbers  on  the  fide  of  the  Audrians 
enabled  them  to  defeat  all  the  efforts  of  the  French  to 
turn  their  divifions.  They  at  lad  fucceeded  in  driving 
back  upon  the  centre  the  two  wings  of  the  French  ar¬ 
my  in  confiderable  diforder.  Alvinzi  now  attacked  the 
centre,  v/hich  fcareely  maintained  its  podtion  ;  and  the 
Audrian  wings  advancing  on  both  fides,  completely 
furrounded  the  French  army.  The  vi&ory  feemed  al¬ 
ready  won  ;  and  it  is  faid  that  Alvinzi  difpatched  a 
,  courier  to  Vienna  to  announce  the  approaching  capture 
of  Bonaparte  and  his  army.  Bonaparte  indeed  cor.fi- 
dered  his  own  fitnation  as  very  alarming;  and  is  faid  to 
have  meditated  his  efcape  acrofs  the  Audrian  right 
wing.  From  the  nature  of  his  order  of  battle,  hi« 
troops  had  rather  been  concentrated  than  fcattered  by 
the  repulfc  they  had  received,  and  it  was  therefore  dill 
in  his  power  to  make  adefperate  effort.  Having  form* 
cd  three  ffrong  columns,  he  fent  them  againd  the  Au* 
ftrian  right-  wing.  They  fucceeded  in  penetrating  it 
at  different  points  ;  and  it  ded  in  fuch  confuiion,  that 
.  having  encountered  a  party  of  French  that  had  not  ar- 
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rived  in  time  to  join  the  body  of  the  army,  4  coo  Auf-  Fret^j 
trfans  laid  down  their  arms  in  a  panic,  and  farrendered^evolutiwl 
themielves  prifoners  of  war.  Night  put  an  end  to  any  t  I^97« 
farther  conted  ;  but  Bonaparte  confidering  this  quarter  ■290^ 
of  his  line  as  no  longer  in  danger,  departed  to  oppofe  ^ndarede* 
General  Provera,  leaving  Joubert  to  profecute  the  vic*featC(i* 
tory  now  gained.  This  fervice  he  performed  with  great 
fuccefs.  A  detachment  under  General  Murat  having 
marched  ail  the  night  of  the  14th  after  the  battle, 
feized  Montebaldo  in  the  rear  of  the  podtion  at  Co¬ 
rona,  to  which  a  condderable  divifion  of  the  Audrians 
had  retreated,  while  Joubert,  next  morning,  attacked 
them  in  front.  Finding  themfelves  furrounded,  they 
foon  fell  into  confuiion.  Six  thoufand  men  were  made 
prisoners,  many  were  drowned  in  attempting  to  crofs 
the  Adige,  and  the  remainder  fled  to  Tyrol. 

During  this  fanguinary  conted  on  the  upper  part  of 
the  Adige,  General  Provera  had  forced  his  paffage  a- 
crofs  the  lower  part  of  that  river  at  Angiara  near  Porto 
legnago,  and  compelled  the  French  General  Guieux 
to  retire  to  Ronco.  Augereau  colle&ed  all  the  troops 
in  the  neighbourhood,  and  marched  to  attack  Provera  ; 
but  as  he  hadened  towards  Mantua,  Augereau  could 
only  come  up  with  his  rear;  of  which,  after  an  engage¬ 
ment,  he  took  2000  prifoners.  On  the  15th,  however, 

General  Provera  arrived  in  the  vicinity  of  Mantua.  The 
city,  which  ffands  in  a  lake,  was  blockaded  at  the  two 
points,  by  which  it  has  accefs  to  the  main-land  called 

George  and  La  Favorite .  Alvinzi  was  to  have  form¬ 
ed  his  jundion  with  Provera  at  the  pod  of  St  George. 
Receiving  no  intelligence  of  him,  General  Provera  ftim- 
inoned  the  French  commander  here  to  furrender ;  and 
on  his  refufal,  endeavoured  to  carry  the  podtion  by  af- 
fault.  Having  failed  in  this  attempt,  lie  turned  his  at-M  291 
tention  towards  the  pod  of  La  Favorite,  which  he  at-  fu renders, 
tacked  on  the  morning  of  the  16th;  while  Wurmfer, 

'who  had  perceived  his  arrival,  advanced  with  the  troops 
of  the  garrifon  againd:  the  fame  point.  But  by  this 
time  Bonaparte  had  arrived  with  reinforcements.  Ge¬ 
neral  Wurmfer  was  repulfed(B)  ;  and  Provera  being  com¬ 
pletely  furrounded  by  the  French,  was  under  the  necef- 
fity  of  furrendering  himfclf  with  his  troops  prifoners  of 
war.  The  refnit  of  all  tliefe  battles  at  Rivoli  and  Man¬ 
tua  was  the  capture  of  23,000  prifoners  and  60  pieces 
of  cannon  ;  and  thus  four  Imperial  armies  had  per  idled 
in  Italy  in  the  attempt  to  preferve  Mantua.  The  cap¬ 
ture  of  this  city,  however,  was  now  inevitable,  in  con- 
fequence  of  famine.  It  furrendered  by  capitulation  on 
the  2d  of  February.  Bonaparte  on  this  occafion  en¬ 
deavoured  to  acquire  the  reputation  of  humanity.  To 
•allow  the  French  emigrants  in  the  garrifon  to  efcape, 
he  confcnted  to  an  article  in  the  capitulation  that  Ge¬ 
neral  Wurmfer  fhould  be  allowed  to  feb &  and  carry 
•out  of  the  garrifon  700  men,  who  were  not  to  be  exa¬ 
mined 


he 


(b)  Marfhal  Wurmfer  had  before  this  time  begun  to.fufpedl  that  his  plans  were  betrayed  to  the  enemy.  When 
refolved  to  make  his  lad  fally  to  co- operate  with  Alvinzi,  he  kept  his  plan  to  himfelf;  and  in  the  morning  of  that 
day  on  which  the  army  was  to  march  out,  he  gave  to  each  of  the  generals  commanding  the  divifions  (which  we 
think  weie  feven)  his  orders  in  a  fealed  packet.  1  he  troops  marched  at  the  hour  fixed  on,  in  fo  many  divifions.; 
and  they  were  indantly  aUaeked'St  alb  points  by  the  enemy.  Upon  this,  the  old  General  faid  to  a  Britifh  officer 
-of  high  rank,  who  was  with  Tim  in  the  fortrefs,  We  are  betrayed,  make  your  efcape  by  any  means  that  you  can. 
Tliis  anecdote  was  communicated  to  us  through  a  channel  which  .leaves  no  doubt  of  its  truth  in  our  own  minds; 
i)Ut  not  being  authorised  to  give  the  names  of  our  informers,  we  thought  it  riot  Tight  to  infert  ::t  in  the  text.  Ita 
Ciuth  or  falfehood  may  becalily  afeertained. 
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mined  nor  conOdered  as  prifoners ;  and  the 
himfelf  was  allowed  to  depart  unconditionally. 

In  the  meanwhile,  the  Pope,  who  cf  all  the  Euro¬ 
pean  princes  had  the  bed  reafon  fordifliking  the  French 
caufe,  uncautioufly  perfevered  in  hoftility,  in  the  hope 
that  Tome  one  of  "the  Imperial  armies  might  fucceed  in 
driving  Bonaparte  from  Italy.  Having  recovered  from 
the  panic  which  induced  him  to  folicit  an  armiftice 
when  the  French  firft  entered  Lombardy,  he  had  avoid¬ 
ed  concluding  a  treaty  of  peace,  and  attempted  to  enter 
into  a  clofe  alliance  with  the  court  of  Vienna.  He 
procured  officers  to  be  lent  from  thence  to  take  the 
command  of  his  troops,  and  flattered  himfelf  with  the 
vain  hope  of  being  able  to  make  an  important  diverfion 
in  favour  of  the  Imperial  troops. 

As  the  Emperor  and  the  French  were  both  prepa¬ 
ring  with  all  poffible  fpeed  to  renew  their  bloody  con- 
teflt  on  the  frontiers  of  Germany,  it  was  of  importance 
to  Bonaparte  to  leave  all  Italy  in  peace  on  his  rear.  On 
the  1  ft  of  February  he  fent  a  divifion  of  his  troop3  un¬ 
der  General  Vidor,  along  with  what  was  called  the 
Lombard  Legion ,  confiding  of  Italians,  to  enter  the  ter¬ 
ritory  of  the  Pope  ?  and  upon  the  furrender  of  Mantua 
Bonaparte  followed  in  perfon.  The  troops  of  his  Ho- 
linefs  made  feeble  reflftance.  The  new  raifed  Lombard 
legion  was  made  to  try  its  valour  againft  them  on  the 
river  Senis  on  the  2d.  After  {forming  their  entrench¬ 
ments,  it  took  their  cannon  and  1000  of  themfelves  pri¬ 
foners.  Urbino,  Ancona,  and  Loretto,  fucceffively  fell 
an  eafy  prey  to  the  French.  From  the  chapel  at  Lo¬ 
retto  the  papal  General  Colli  had  carried  mod  of  the 
treafure  ;  but  the  French  dill  found  gold  and  Liver  ar¬ 
ticles  worth  1,000,000  of  livres,  and  the  image  of  the 
virgin  was  conveyed  as  a  curioflty  to  Pam.  Bonaparte 
now  proceeded  through  Macerata  to  Tolentino.  He 
was  here  met  by  a  meffenger  from  the  Pope  with  offers 
of  peace,  and  concluded  a  treaty  with  his  Holinefs  on 
the*  19th.  By  this  treaty  the  conditions  of  the  arini- 
ftice  were  confirmed  ;  and  in  addition  to  the  payments 
then  fli  pula  ted,  the  Pope  promifed  to  pay  15,000,000 
of  livres,  and  to  deliver  800  cavalry  horfes,  with  as  ma¬ 
ny  draught  horfes  and  oxen.  He  alfo  engaged  to  pay 
^00,000  livres  to  the  family  of  the  French  envoy  Baf- 
leville,  who  had  been  murdered  at  Rome,  and  to  apo¬ 
logise  by' his  minifler  at  Paris  for  that  event. 

The  French  had  been  fo  unfuccefsful  in  their  late  ir¬ 
ruption  into  Germany,  through  Swabia  and  Franconia, 
that  they  now  refoived  to  make  their  principal  effort 
from  Italy  under  Bonaparte.  For  this  purpofe,  the 
Direftory  detached  great  bodies  of  the  veteran  troop3 
that  had  fought  under  Moreau  as  fecretly  as  poffible 
through  Savoy  into  Italy.  The  court  of  Vienna,  how¬ 
ever,  wa3  aware  of  the  approaching  danger,  and  gave 
the  command  on  the  fide  of  Italy  to  the  Archduke 
Charles,  who  of  all  their  military  leaders  had  alone  of 
late  been  fuocefsful  againft  the  French.  He  brought 
along  with  him  his  bed  troop3  from  the  Rhine,  and 
numerous  levies  were  endeavoured  to  be  made  in  all  the 
hereditary  ftates  for  his  farther  fupport.  The  war  was 
now  about  to  be  carried  into  new  territories,  on  which 
the  houfe  of  Auftria  had  fcarcely  hitherto  beheld  a  foe. 
It  was  neceffary  that  Bonapai  te  ftiould  once  more  attempt 
to  fcale  the  fummit  of  the  Alps.  This  rnnjenfe  chain 
of  mountains,  which  takes  its  rife  in  the  vicinity  of  Tou 
Ion,  at  firft  ftretches  northward  under  the  names  of 
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General  Piedmont  and  Savoy.  It  then  runs  towards  the  eaft,  French 

forming  the  countries  of  Switzerland,  Tyrol,  Carinthia,Re™^aoa< 
and  Carnicla.  The  three  laft  of  thefe,  puffing  along 
the  head  of  the  Adriatic,  form  the  frontier  in  this  quar¬ 
ter  of  the  hereditary  ftates  of  Auftria.  Between  the 
mountains  and  the  fea  lies  the  level  and  fertile  tra&  of 
territory  which  belonged  to  Venice.  It  is  crofted  by 
many  large  ftreams,  which  are  fed  by  the  melting 
fnows  of  the  Alps,  and  whofe  nature  is  this,  that  they 
are  greateft  in  fummer,  and  that  their  waters  diminiff 
during  the  frofts  of  winter.  .  <  ^ 

The  council  of  war  at  Vienna  now  committed  an  im-  Blunder  of 
poitant  erior  in  the  plan  of  defence  which  it  adopted. the  Court 
Inftead  of  making  a  Hand  in  the  defiles  of  the  moun-°f  Vltnna’ 
tains,  the  Archduke  was  fent  down  into  the  plain  to 
defend  the  paffages  of  the  rivers.  War  is  eftentially  an 
offenfive  art.  Whatever  the  general  purpofe  of  hofti¬ 
lity  may  be,  it  is  always  conducted  with  mod  fuccefs 
when  the  detail  of  its  operations  is  fo  managed  as  to 
affume  the  form  of  enterprife  and  of  vigorous  attack. 

This  arifes  not  from  any  thing  in  the  nature  of  the  art 
of  war,  but  from  the  immutable  conflitution  of  the  hu¬ 
man  chara&er.  The  (Length  of  men  who  are  fixed 
without  motion  in  a  particular  fpot,  is  fubdued  by  the 
depreffing  pafiion  of  fear,  and  by  the  defpair  of  accom- 
plifhing  any  important  object;  whereas,  when  urged  to 
action  and  to  enterprife,  their  energy  is  increafed  by 
hope,  and  by  that  preemption  of  their  own  fuperiority 
which  all  men  readily  entertain.  Hence  we  have  fo  few 
inftances  in  hitlpry  of  nations  fuccefsfully  defended  by 
rivers  or  extenflve  fortified  lines ;  whereas  mountainous 
countries  have  ufnally  fet  bounds  to  the  progrefs  of  ar¬ 
mies.  In  fuch  fituations,  the  defending  party  can  al¬ 
ways  a 61  upon  the  offenfive.  He  finds  his  adverfarie3 
divided,  by  their  fituation,  into  fmall  parties,  I~Ie  hopes 
to  vanquifh  them  in  detail,  and  he  acquires  (Length  and 
courage  from  the  profpe/ft  of  fuccefs. 

While  Bonaparte  was  advancing  into  Vhe  territory 
cf  the  Pope,  the  Auftrian  army  was  arranging  itfelf 
along  the  tafteru  bank  of  the  Piava  The  French, 
were  on  the  opposite  bank,  and  Bonaparte  hafter.ed  to 
join  them  after  he  had  concluded  his  treaty  with  the 
Pope.  The  beginning  of  March  was  fpent  in  prepa¬ 
rations  ;  but  at  laft  the  troops  advanced,  that  the  point  ^ 
of  left  dance  might  he  difeovered.  Having  eroded  the  proirr9ef3  of 
Piava  on  the  12th  of  March,  the  Andrians  retired,  (kir-che  French 
miffing  for  fome  days  till  they  had  eroded  the  Taglia-army. 
mento,  where  they  made  a  (land  with  their  whole  force. 

Early  on  the  17th  the  French  army  arrived  at  Valva- 
fone,  on  the  oppofite  bank  ;  and  after  fome  *hcfitationy 
refoived  to  force  the  p adage  of  the  river.  To  have  ac- 
eompiifhed  this  obj^ft  very  fpeedily  would  have  ban 
difficult,  had  not  a  reecnc  fioft  diminifhed  the  (Learn, 
by  which  means  the  French  were  enabled  to  crofs  it  in 
the  face  of  the  enemy  in  columns  at  various  points# 

The  army  of  Bonaparte  was  now  in  three  divisions, 

Joubert,  with  the  left  wing,  advanced  along  the  courfh 
of  the  !  dige  into  Tyrol,  and  was  ordered  to  crofs  over 
from  thence,  and  to  defeend  along  the  valley  of  the  rL 
ver  Drave,  which  is  beyond  the  higheft  chain  of  what 
the  Romans  called  the  Norte  Alps.  Madina,  with  the 
centre,  after  crofting  the  Tagliamento,  advanced  into 
the  defiles  of  thefe  mountains;  while  the  right  divifion, 
which  was  attended  by  Bonaparte  in  perfon,  proceeded 
along  the  coaft  of  the  Adriatic. 
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After  forcing  the  padage  of  the  Tagliatnento  on  the 
17th,  the  French  had  eafily  defeated  the  Andrians 
on  the  oopofite  bank,  and  compelled  them  everywhere 
to  retreat.  The  other  rivers  were  calily  paded  ;  and 
on  the  19th,  the  town  of  Gradifca,  on  the  liver  Li- 
fonzo,  furrendered  to  the  right  wing  of  the  army,  and 
its  garrifon,  amounting  to  3000  men,  were  made  pri- 
foners  of  war.  On  the  2  tfl  Ooritz  was  entered  by  the 
fame  divifion,  who  found  there  the  principal  Audrian 
magazines  and  hofpitals.  Triefle  was  entered  on  the 
23d  ;  and  the  French  fent  off  in  waggons,  from  the 
quickfilver  mines  of  Ydria,  materials  worth  2,000,000 
of  livres.  In  the  meantime,  the  Andrians,  in  their 
baity  retreat,  entangled  themfelves  and  their  baggage 
among  the  mountains.  On  the  24th,  a  large  body  of 
them  was  hemmed  in  between  Matfena,  who  had  reach¬ 
ed  Tarvis,  and  a  part  of  the  French  right  wing  under 
Guieux.  Reinforcements,  however,  having  found  means 
to  reach  them  from  the  Archduke’s  head  quarters  at 
Clagenfurt,  they  hazarded  an  enagement  on  the  follow¬ 
ing  day,  but  were  defeated,  with  the  lofs  of  5000  ta¬ 
ken  prifoners,  and  400  waggons  loaded  with  baggage. 
The  French  left  wing  under  Joubert,  Baraguay  D'Hil- 
liers,  and  Delmas,  was  equally  fuccedful.  On  the 
banks  of  the  Lavis,  after  an  obftinate  engagement, 
4000  Auflrians  were  taken;  and  thereafter  at  Clauzen 
they  were  again  defeated,  with  the  lofs  of  1500  taken 
prifoners.  Having  entered  Brixcn,  this  divifion  turned 
eaftward,  and  descended  the  valley  of  the  Brave  to¬ 
wards  Clagenfurt.  the  capital  of  Carinthia,  where  it  was 
met  by  General  Maffena  ;  the  Archduke,  after  a  flight 
contefl,  having  evacuated  the  place,  and  advanced  far¬ 
ther  towards  the  capital  of  the  empire,  which  was  now 
ferioufly  menaced,  and  in  which  great  confternation 
prevailed.  In  15  days  Bonaparte  had  taken  20,000 
prifoners,  and  croffed  the  Alps;  and  though  the  coun¬ 
try  dill  prefented  fome  difficulties,  there  was  no  forti¬ 
fied  place  capable  of  refilling  hi*  progrefs  towards  Vi¬ 
enna  He  did  not,  however,  confider  his  own  lituation 
as  deftitute  of  hazard,  and  feized  the  prefent  moment 
of  unbounded  fuccefs  to  make  propofats  of  peace.  On 
the  3  ifl  of  March  he  fent  a  letter  to  the  Archduke,  in 
which  he  deprecated  the  ufclefs  prolongation  of  the 
war,  and  intreated  him  to  interpofe  hi3  good  offices  to 
put  a  dop  to  its  farther  ravages.  But  this  prince,  who 
ieems  to  have  doubted  his  own  influence  at  the  court  of 
Vienna,  returned  a  cold  anfwer,  dating,  that  it  belong, 
ed  not  to  him  to  invelligate  the  principles  on  which  the 
war  was  carried  on,  and  that  he  had  110  powers  to  ne- 
gocinte. 

The  Audrian  chiefs  made  a  lad  effort,  by  railing  the 
peafants  Gf  the  Tyrol  in  a  rnafs  to  embariafs  the  rear  of 
the  French.  They  accordingly  gamed  fome  fucceffes 
under  General  Laudohn,  and  drove  out  the  French 
troops  that  had  been  left  at  Botzen  and  Brixen.  The 
inhabitants  of  the  Venetian  dates  alfo  rofe  againd  the 
troops  that  remained  in  their  country  ;  and  being  join¬ 
ed  by  ten  regiments  of  Sclavonians,  which  had  been  in  the 
pay  of  the  government  of  Venice,  they  put  the  French 
to  death  wherever  they  were  found,  without  excepting 
the  fick  in  the  hofpitals,  of  whom  500  were  maffacred 
at  Verona.  A  party  of  Imperialids  alfo  drove  the 
French  garrifon  out  of  Triede,  and  thus  attempted  to 
furround  the  invading  army.  Bonaparte,  however, 
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men.  It  had  hitherto  proved  rmfiftible;  and  the  Aus¬ 
trians  knew,  that  to  furround  was  not  to  conquer  it. 

He  therefore  per  lifted  in  advancing.  On  the  2d  of 
April  he  fucceeded  in  forcing  the  drong  defiles  be¬ 
tween  Freifach  and  Newmark,  after  a  bloody  battle,  in 
which  lie  took  600  prifoners.  On  the  4th,  his  advan¬ 
ced  guard  reached  Hunfmark,  where  the  Andrians 
were  again  defeated  ;  and  his  army  occupied  Kinten-  ^oo 
feld,  Murau,  and  Judenbourg.  Thefe  advantages  com- The  Au. 
pelled  the  Aullrian  cabinet  to  treat  for  peace,  as  there  ^r‘an  ca^ 
was  no  longer  any  point  at  which  the  Archduke’s  army  ^  trw?* 
could  hope  to  mike  a  dand  till  it  came  to  the  momi- 
tains  in  the  vicinity  of  Vienna.  Meafures  were  taken 
for  removing  the  public  treafure  and  effe&s  into  Hun¬ 
gary,  while  Generals  Bellegarde  and  Morveld  were  fent 
to  requeft  from  Bonaparte  a  fufpenfion  of  hodilfties. 

On  being  differed  to  take  podeffion  of  Gratz  and  Leo- 
ben,  within  little  more  than  <;o  miles  of  Vienna,  he 
confented,  on  the  7th  of  April,  to  an  armidice,  which 
was  only  to  endure  till  the  night  of  the  13th,  but  was 
afterwards  renewed  for  a  longer  period.  It  was  fol¬ 
lowed  on  the  1 9th  by  a  preliminary  treaty,  figned  at 
Leoben;  by  which  it  was  agreed  that  the  Audrian  Ne¬ 
therlands  fhould  belong  to  France,  and  that  the  new 
republic  in  Lombardy  fhould  continue  under  the  name 
of  the  Ctfalpine  Republic ,  and  fhould  include  the  Mila* 
nefe,  the  duchy  of  Mantua,  and  the  territories  of  Mo¬ 
dena,  Ferrara,  and  Bologna.  There  is  reafon  to  fnf- 
pedl  that  fomething  hoflile  to  the  independence  of  Ve¬ 
nice  was  here  alfo  dipulated.  Bonaparte  agreed  to  Unjuft 
withdraw  without  delay  into  Italy,  on  receiving  fub- and  cruel 
fdlence  for  his  army  during  its  march  ;  and  it  was  re-condu<a°^ 
folved,  that  all  farther  difputes  fhould  be  afterwards  BcnaPartC4 
fettled  by  a  definitive  treaty  of  peace.  On  his  return 
he  accufed  the  Venetian  government  of  connivance  at 
the  infurredlion  which  had  taken  place  againll  the  French 
in  his  abfence  ;  and  having  feized  their  city  and  whole 
territory,  he  diffotved  that  ancient  and  fingular,  hut 
now  feeble,  aridocracy. 

While  Bonaparte  was  advancing  towards  Vienna,  the 
French  armies  on  the  Rhine  had  begun  to  prefs  upon 
the  Auflrians,  to  prevent  farther  reinforcements  from 
being  fent  againd  him  from  that  quarter.  The  An¬ 
drians  offered  an  armidice;  but  as  the  French  demand¬ 
ed  the  fortrefs  of  Ehrenbreitdein  as  the  price  of  it, 
both  parties  prepared  for  action.  The  left  wing  of  the 
army  of  General  Hoclie  advanced  rapidly  from  Duffel* 
dorf,  while  the  centre  and  right  wing  eroded  the  Rhine  ^2 
near  Coblentz.  The  Auflrians  under  General  Wcr-  SuccefTeiof 
necht  retieated  to  the  Lahn,  where  they  waited  the  ar- the  French 
rival  of  the  French.  Here  a  violent  conted  enfued  on  orj 
the  18th  of  April,  in  which  qcoo  Auflrians  were  ta-^UDC* 
ken  prifoners.  The  French  took  podeffion  of  Wetz- 
laer,  and  drove  their  ant  agon  ills  to  the  gates  of  Franc- 
fort.  In  the  mean  time,  General  Moreau,  on  the  Up¬ 
per  Rhine,  forced  the  padage  of  the  river  near  Straf- 
burg,  and  attacked  the  village  of  Dierfheim,  of  which 
he  at  lad  retained  podeffion,  after  having  been  more 
than  once  driven  out,  and  the  village  neady  dedroyed. 

The  following  day,  however,  the  Andrians  renewed  the 
attack,  and  forced  the  French  for  fome  time  to  give 
way ;  but  powerful  reinforcements  having  eroded  the 
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river,  the  French  were  at  lafi  enabled  to  renew  the 
battle  with  fueh  vigour,  that  they  took  Fort  Kehl,  to¬ 
gether  with  5 coo  prisoners.  The  Imperialiih  in  this 
quarter  were  now  puifued  towards  the  Danube  ;  when 
all  military  operations  were  fuddenly  arrefted  by  mef- 
fengers  lent  through  Germany  by  the  Archduke  Charles 
and  Bonaparte,  announcing  that  peace  was  concluded. 
Thefe  meffengers  found  the  army  of  Iioche  violently 
attacking  Francforton  the  Maine,  which  General  Wer- 
necht  was  endeavouring  to  defend.  The  news  was  dif¬ 
fused  in  an  inflant  through  both  armie3  ;  and  the  con¬ 
tending  troops,  throwing  afide  their  weapons,  congia- 
tulated  each  other  upon  the  event. 

France  now  held  a  very  elevated  rank,  and  a  formi¬ 
dable  character,  among  the  nations  of  Europe.  Spain, 
Italy,  and  Holland,  were  held  in  dependence  ;  while 
her  victorious  armies  had  compelled  the  laft  continen¬ 
tal  member  of  the  coalition  to  accept  of  peace  from  an 
army  that  approached  his  capital.  Had  the  Auftrian 
officers  been  faithful,  and  the  court  of  Vienna  kfs  fel- 
fifh,  fubfequent  events  have  indeed  {hewn  that  the  affairs 
of  the  Emperor  were  not  yet  defperate,  and  that  Bo¬ 
naparte  was  not  that  invincible  hero  which  his  rapid 
fucceffes  gave  fome  reafon  to  fuppofe  him.  After  the 
perufal  of  his  letters  from  Egypt,  his  victories  lofe  much 
of  their  brilliancy  ;  nor  does  any  aCtion,  or  all  the  ac¬ 
tions  of  his  life,  difplay  fuch  military  fkill,  as  the  re¬ 
treat  of  Moreau  through  Swabia,  when  preffed  on  the 
rear  by  a  victorious  army,  and  furrounded  on  all  hands 
by  an  incenfed  populace.  But  Bonaparte  had  been 
fncctfsful  ;  the  Archduke  knew  not  whom  to  truft  : 
there  is  reafon  to  believe  that  his  plans  were  continual¬ 
ly  thwarted  by  a  corrupt  council  at  home ;  and  the 
■court  of  Vienna  was  bribed  to  make  a  peace.  Of  all 
the  enemies  of  the  French  revolution,  Britain  alone  re¬ 
mained  in  hoffility.  From  her  command  of  the  ocean 
{he  was  enabled  indeed  to  retain  the  feeble  (late  of  Por¬ 
tugal,  attached  to  her  caufe  ;  but  on  land,  fuch  was  the 
terrible  energy  of  France,  that,  writh  this  exception, 
which  feemed  only  to  exift  by  tolerance,  the  Britifh 
trading  veffels  were  excluded,  by  her  influence,  from 
all  approach  to  the  continent,  from  the  Elbe  to  the  A- 
driatic;  and  the  Britilh  government  was  once  more  in¬ 
duced,  in  thefe  circumitances,  to  try  the  effeCt  of  a  new 
negociation.  All  thefe  external  advantages,  however, 
were  fpeedily  lofl  by  the  French  nation  ;  and  it  feem- 
cd  the  unhappy  deftiny  of  this  people  to  be  conftantly 
deprived  of  the  fruits  of  all  their  fufferings,  and  their 
courage,  by  the  turbulence  of  their  domeftic  faCtions, 
and  the  profligacy  and  unprincipled  ccnduCt  of  their 
rulers. 

A  fetious  conteft  between  the  executive  power  and 
the  legiflature  was  now  approaching.  We  already  re¬ 
marked,  that  the  Diredory  was  originally  feleded  by 
thofe  men  who  had  been  the  affociates  of  Ilobefpierre  ; 
and  though  deferted  of  late  by  fome  of  the  more  vio¬ 
lent  fpirits,  who  were  termed  Anarchtflsf  it  was  flill 
confidered  as  the  head  of  the  Mountain  party.  By 
the  victory  obtained  over  the  fedions  of  Paris  on  the 
5th  of  Odober,  all  oppofition  had  been  fet  at  de¬ 
fiance  for  a  time;  but  the  nation  at  large  had  never: 
been  reconciled  to  thefe  men.  The  period  now  ar¬ 
rived  when  a  third  of  the  legiflative  body  was  to  be 
changed.  On  the  19th  of  May,  Lctourneur  went  out 
of  the  diredory  by  lot.  On  the  2Cth,  the  new  third 
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took  their  feats  in  the  Councils,  a  third  of  their  pre-  Pren  h 
decefibrs  having  evacuated  their  feats  by  lot;  and  on  Revo,uc,0IT* 
the  following  day,  Barthelemi,  the  ambaffador  to  S  wit * .  3  7^>?*  . 

zerland,  was  chofen  to  fucceed  Letonrneur  in  the  Di¬ 
redory.  The  eledion  of  the  members  of  the  new 
thiid  had  almoff  entirely  fallen  upon  men  who  were 
underflood  to  be  hoffile  to  the  Diredory.  Many  Ge¬ 
nerals  out  of  employment  were  chofen  ;  fuch  as  Pichc- 
gru,  Jourdan,and  Willot,  and  many  reprefentatives  of  the 
families  of  the  ancient  nobility  who  had  not  emigrated 
(among  whom  was  the  prince  of  Conti)  were  now 
eleded  into  the  legiflature.  The  moderate  or  oppofi- 
tion  party  in  the  two  Councils  now  poffeffed  a  complete 
majority.  Carnot  and  Barthelemi  were  underflood  to 
be  favourable  to  them  in  the  Diredory  ;  the  former 
having  made  his  peace  with  them,  and  the  latter  being 
eftablifhed  by  themfelves.  The  effed  of  this  change 
in  the  date  of  the  Councils  fpeedily  appeared  in  their 
adopting  every  meafure  that  could  embarrafs  the  Direc¬ 
tory,  or  call  odium  upon  the  Mountain  party,  and  alter 
the  ftate  of  things  which  it  had  eftablifhed. 

On  the  14th  of  June,  Gilbert  Defmolieres  brought 
forward  a  report  from  a  committee  upon  the  ftate  of 
the  finances  ;  in  which  he  exhibited  and  reprobated  in 
the  ftrongeft  terms  the  prodigality  of  the  Diredory, 
and  the  profufion  and  rapacity  of  its  agents.  On  the 
1  8th  the  fame  committee  propofed  a  new  plan  of  fi¬ 
nance,  the  objed  of  which  was  to  deprive  the  Direc¬ 
tory  of  any  fhare  in  the  adminiftration  of  the  public 
money.  In  the  mean  time,  on  the  17th  of  the  fame 
month,  Camille  Jourdan  had  prefented  a  long  report  on 
the  fubjed  of  religion  ;  in  which  he  endeavoured  to 
demonltratc  the  impropriety  of  prohibiting  the  public 
difplay  of  its  ceremonies,  and  the  injuft  ice  of  the  perfe¬ 
ction  which  its  minifters  haJ.  undergone  for  refufing 
to  take  oaths  preferibed  by  the  legiflature.  This  re¬ 
port  was  afterwards,  on  the  15th  of  July,  followed  up 
in  the  Council  of  Five  Hundred,  by  a  decree,  repeal¬ 
ing  all  the  laws  againft  refiadory  priefts,  or  which  afli- 
milated  them  to  emigrants.  On  the  following  day,  an¬ 
other  decree,  requiring  from  them  a  declaration  of  fi¬ 
delity  to  the  conflitntion,  could  only  be  carried  by  a 
majority  of  210  againft  204.  A  propofal  was  now  ^vtild  mea. 
brought  forward  in  the  Council  of  Five  Hundred  by  fares  of  the 
Emery,  a  new  member,  to  repeal  the  laws  which  con- Councils, 
fifeated  the  property  of  emigrants,  and  to  allow  their 
relations  to  fucceed  to  them  as  if  they  had  died  at  the 
period  of  their  emigration.  Thofe  who  had  fled  into 
foreign  countries  from  Toulon  and  other  places,  during 
the  reign  of  terror,  were  alfo  encouraged  to  return,  and 
allowed  to  expeCt  that  their  names  would  be  crazed 
fiom  the  lift  of  emigrants.  The  conduct  of  the  Di¬ 
rectory  towards  foreign  powers  was  attacked  on  diffe¬ 
rent  occafions  ;  and  Dumoullard  propofed  the  appoint¬ 
ment  of  a  committee  to  enquire  into  the  external  rela¬ 
tions  of  the  republic.  This  was  a  delicate  fubjeCt  ;  as 
it  involved  the  character  of  the  armies  and  their  leaders, 
and  as  it  might  fubvert  the  interefts  of  the  Directory 
with  fome  of  their  friends  of  the  Mountain  party.  The 
Venetian  republic,  though  a  neutral  ftate,  had  been 
overturned  by  Bonaparte  on  account  of  a  popular  in- 
furreCtion,  for  which  the  government  apologifed.  Little 
account  had  been  given  of  the  immenfe  fums  of  money 
that  had  been  levied  in  Italy.  The  armies  in  the  pre¬ 
ceding  year  had  entered  Germany  in  the  character  of 
3  H  plunderers ; 
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plunderers  ;  which  had  difgufted  all  thofe  in  that  coun¬ 
try  who  had  once  been  friendly  to  their  caufe,  and 
longed  for  their  arrival.  The  Diredory,  at  the  fame 
time,  inftead  of  encouraging  the  progrefs  of  revolution, 
which  the  Jacobins  eagerly  defired,  had  fuddenly  made 
peace  with  the  German  princes,  upon  receiving  pecu¬ 
niary  contributions,  which  were  left  to  be  exaded  ac¬ 
cording  to  the  ancient  laws  of  the  different  flates  (which 
exempt  the  nobles  and  the  clergy),  and  thus  fell  hea- 
vieft  upon  thofe  very  perfon6  who  had  cherifhed  the 
new  republican  principles. 

The  difcuflion  of  thefe  fubjeds  brought  the  majority 
of  the  Directory  and  of  the  Councils  into  a  flate  of 
complete  hoflility.  Both  parties  refolved  to  violate  the 
conftitution,  under  the  pretence  of  preferving  it.  The 
one  wifhed  to  change  the  Diredory  before  the  time 
preferibed  by  law,  and  the  other  to  deprive  of  their 
feats  a  great  number  of  the  new  legiflators  eleded  by 
the  people.  Barras  was  the  mofl  obnoxious  of  the  di- 
redors  ;  and  an  attempt  was  made  to  deprive  him  of 
his  office,  upon  the  footing  that  he  was  lefs  than  40 
years  of  age.  But  his  colleagues  afferted  that  he  was 
born  in  the  year  1755  ;  and  as  no  proof  to  the  con¬ 
trary  could  be  brought,  this  abortive  attempt  ferved  on¬ 
ly  flill  farther  to  irritate  the  contending  parties,  and 
they  began  to  prepare  for  more  effectual  meafures. 
Had  not  force  been  fpeedily  ufed  on  the  f:de  of  the 
Diredory,  the  Councils  mud  naturally  have  prevailed. 
The  majority  of  the  people  confided  in  them.  The 
national  purfe  was  in  their  hands  ;  and  they  hoped  to 
fubdue  the  Diredory,  as  the  conflituent  affembly  had 
done  the  king,  by  avoiding  to  vote  the  neceffary  fup- 
plies.  They  could  enad  what  laws  they  pleafed.  They 
had  not  indeed  the  command  of  the  armies ;  but  to  re¬ 
medy  their  weaknefs  in  this  refped,  General  Pichegru, 
on  the  20th  of  July,  prefented  a  plan  for  reorganihng 
the  national  guard,  and  placing  it  more  at  the  difpofal 
of  the  Councils,  by  depriving  the  Diredory  of  the  no¬ 
mination  of  the  officers. 

In  the  mean  time  the  Diredory  was  by  no  means 
deflitute  of  adherents.  The  refolutions  of  the  Councils 
in  favour  of  the  priefts,  and  the  relations  of  emigrants, 
looked  fo  like  a  defertion  of  former  maxims,  that  many 
perfons  expeded  ail  immediate  counter-revolution.  The 
royalifts  gained  courage,  and  a  multitude  of  journals  or 
newfpapers,  favourable  to  their  caufe,  began  to  be  pub- 
lifhed.  Emigrants  obtained  pafTports,  and  liaftened  to 
Paris  in  the  hope  of  being  ftruck  off  the  lift,  upon  al¬ 
leging  that  they  fled  to  avoid  profeription  during  the 
power  of  the  Jacobins.  The  effed  of  all  this  was,  that 
the  purchafers  of  national  property,  and  thofe  who  had 
become  rich  by  the  revolution,  were  alarmed.  The 
whole  Mountain  party,  and  all  thofe  who  had  been 
adive  in  oppofition  to  royalty,  rallied  rour>d  the  Direc¬ 
tory.  The  armies,  whofe  chiefs  found  themfelves  in- 
volved  in  fome  of  the  accufations  brought  againft  that 
body,  fent  addreffes,  in  which  they  declared  their  refo- 
lution  to  fupport  its  power.  The  Councils  declared 
thefe  addreffes,  which  the  Diredory  had  received  from 
armed  bodies,  unconftitutional,  and  procured  counter 
addreffes  from  different  departments.  At  laft  the  par- 
tizans  of  the  two  contending  powers  began  to  diftin- 
guifh  themfelves  in  Paris  by  their  drefs,  and  every  thing 
prefaged  an  approaching  appeal  to  force.  On  the  20th 
of  July  the  Councils  received  intelligence  that  a  divi¬ 


sion  of  the  army  of  General  Hoche  had  advanced  within  French  l 
a  few  leagues  of  Paris  ;  whereas,  by  the  conftitution,  the  Revolotior 
Diredory  incurred  the  penalty  of  ten  years  imprifon- ,  W- 
ment  if  it  authorifed  troops  to  approach  nearer  to  the 
refidence  of  the  legiflative  body  than  twelve  leagues, 
without  its  own  confent.  An  explanation  of  this  event 
was  immediately  demanded.  The  Diredory  denied  that 
they  had  ordered  the  march,  and  aferibed  it  to  a  miftake 
of  the  officer  by  whom  it  was  conduded.  Their  explana¬ 
tion  was  treated  with  contempt,  and  much -angry  debate 
took  place  19  the  Councils  concerning  it ;  the  Diredory 
all  the  while  conduding  themfelves  with  much  feeming 
moderation,  and  even  fubmiffi vends.  In  the  mean 

time  their  antagornfls  aded  a  very  undecided  part. 

They  long  hoped  to  gain  Lareveillere  Lepaux  to  their '^Dirc  " 
fide  ;  in  which  cafe  they  would  have  had  a  majority  in  tory  vic-fl 
the  Diredory.  This  vain  expedation  rendered  their torious. 
condud  indecifive.  At  length  the  majority  of  the  Di¬ 
redory  procured  an  addrels  of  adherence  from  the 
fuburb  St  Antoine,  which  in  all  the  tempeftuous  days 
of  the  revolution  had  been  the  rallying  point  of  the 
Mountain  party.  Encouraged  by  this  addrefs  thty  pro¬ 
ceeded  to  immediate  adion.  General  Augerean  had 
been  fent  from  Italy  under  pretence  of  prefenting  fome 
Auftrian  ftandards  to  the  Diredory,  and  he  was  em¬ 
ployed  as  their  tool  upon  this  occaiion.  They  com¬ 
manded  the  gairifon  of  Park,  and  they  had  managed 
to  bring  over  to  their  party  the  foldiers  compofing  the 
guard  of  the  two  councils.  Before  day-break  011  the 
morning  of  the  4th,  Augereau  furrounded  the  Thuil- 
leries  with  a  divifion  of  the  troops.  The  guard  of  the 
Councils  refilled  to  refill,  and  their  commander,  Kamel, 
was  taken  prifoner.  Having  entered  the  hall,  he  Dund 
Pichegru  and  other  twelve  of  the  chiefs  of  the  oppofite 
party  fitting  in  confultadon,  and  immediately  fent  them 
prifoneis  to  the  Temple.  Some  other  obnoxious  mem¬ 
bers  of  the  Councils  were  alfo  put  under  arreft.  The 
diredor  Carnot  had  made  his  elcape  on  the  preceding 
evening,  but  Barthelemi  remained,  and  was  imprifoned. 

All  this  was  accomplifhed  without  noife,  and  in  an 
inftant.  Many  members  of  the  Councils,  when  they 
came  to  the  hall  at  the  ufual  hour,  weie  furpi  ifed  to 
find  that  feals  were  put  upon  the  doors,  and  that  they  * 
could  not  obtain  admittance.  ri  hey  were  invited,  how¬ 
ever,  to  go  to  the  Surgeons  Hall  and  the  theatre  of  the 
Odeon,  where  they  were  told  the  Diredory  had  ap^ 
pointed  the  Councils  to  affemble.  At  thefe  places, 
about  forty  of  the  Council  of  Ancients,  and  double  that 
number  of  the  other  Council,  affembled  about  noon, 
and  fent  to  demand  from  the  Diredory  an  account  of 
the  proceedings  of  the  morning.  They  received  an 
anfwer,  declaring,  that  what  had  been  done  was  necef¬ 
fary  to  the  falvation  of  the  Republic,  and  congratula¬ 
ting  the  Councils  on  their  efcape  from  the  machinations  pr/temk(ii 
of  royalifts.  Being  ftill  at  a  lofs  how  to  ad,  the  Coun-  confpirac? 
cil  of  Five  Hundred  appointed  a  committee  of  four 
members  (of  whom  Sieyes  was  one)  to  report  upon  the 
meafures  to  be  adopted.  On  the  following  day  Boullay 
de  la  Meurth  prefented  a  report  from  this  committee, 
in  which  he  announced,  that  a  vaft  royalift  confpiracy, 
whofe  centre  was  in  the  bofom  of  the  Councils,  had 
been  formed  to  overturn  the  conftitution,  but  that  it 
had  been  baffled  by  the  wifdom  and  adivity  of  the  Di¬ 
redory.  The  report  concluded,  by  propofing  the  im¬ 
mediate  tranfportation  of  the  confpirators  without  a 
*  trial*. 
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•ench  trial  Accordingly,  thefe  degraded  representative  bo- 
Diuuon,  dies  proceeded,  after  fome  debate,  on  hearing  the  names 
797*  of  the  accufed.perfons  read  over,  to  vote  the  tranfpor- 
’v— ’  tation  to  Guiana  in  South  America,  of  fifty* three  of 
their  own  members,  and  twelve  other  perfons,  among 
whom  were  the  dire&ors  Carnot  and  Barthelemi.  They 
annulled  the  ele&ions  in  forty-nine  departments,  repeal¬ 
ed  the  laws  lately  enafied  in  favour  of  the  difaffe&ed 
clergy  and  the  relations  of  emigrants  *,  and  even  fo  far 
aboliihed  the  liberty  of  the  prefs,  as  to  put  all  periodical 
publications  under  the  infpe&jon  of  the  police  for  one 
year.  New  taxes  were  voted  without  hefitation,  Fran¬ 
cis  de  Neufchateau  and  Merlin  were  ele&ed  to  fill  the 
vacancies  in  the  Directory,  and  affairs  were  endeavour¬ 
ed  to  be  conduced  in  their  ordinary  train. 

All  this  while  the  city  of  Paris  remained  tranquil. 
That  turbulent  capital,  which  had  made  fo  many  ian- 
guinary  efforts  in  favour  of  what  it  accounted  the 
caufe  of  freedom,  had  been  fo  completely  fubdued 
fince  its  unfortunate  itruggle  on  the  5th  of  October, 
that  it  now  permitted  the  national  reprefentatioii  to 
be  violated,  and  the  mod  obvious  rules  of  practical 
liberty  to  be  infringed,  without  an  effort  in  their  de¬ 
ployed  fence.  The  Dire&ory,  in  the  mean  time,  attempted 
the  Di-  to  jultify  their,  condudl  to  the  nation  at  large,  by  pub^ 
lory  to  lifting  various  documents  intended  to  prove  the  exift- 
du<ffhC*r  ence  a  royalift  confpiracy.  The  molt  remarkable  of 
U  ‘  thefe  was  a  paper,  faid  to  be  written  by  M.  d’  Antraigues, 
and  found  by  Bonaparte  at  Venice  ;  in  which  a  detail 
was  given  of  a  correfpondence  between*  General  Piche- 
gru  and  the  Prince  of  Conde  in  the  year  1795. 
correfpondence  itfelf  was  alfo,  at  the  fame  time,  faid  to 
be  found  by  General  Moreau  among  papers  taken  by 
him  at  the  late  paffage  of  the  Rhine.  It  dated,  that 
Pichegru  had  offered  to  the  Prince  of  Conde  to  crofs 
the  Rhine  with  his  army,  and  having  joined  the  An- 
flrians  under  General  Wurmfer,  and  the  emigrants  un¬ 
der  the  Prince  of  Conde,  to  return  with  the  united  ar¬ 
mies  and  march  to  Paris,  where  they  were  to  re-eftablifh 
royalty.  The  Prince  is  faid  to  have  refufed  to  accept  of  the 
offer,  from  jealoufy  of  the  participation  of  the  Auftrians 
in  the  honour  of  the  tranfa&ion.  He  therefore  infill¬ 
ed  that  it  fhould  be  conduced  without  their  aid  ;  but 
Pichegru  thought  the  attempt  .too  hazardous  in  this 
form,  and,  being  foon  after  removed  from  his  command, 
the  proje&  failed.  At  the  time  of  its  publication,  the 
genuineuefs  of  this  correfpondence,  and  alfo  of  the  paper 
found  by  Bonaoarte,  was  denied  ;  and  nothing  has  ap¬ 
peared  fince  to  induce  an  unprejudiced  man  to  think 
otherwife  at  prefent.  Moreau,  who  was  certainly  in¬ 
volved  in  this  confpiracy,  if  real,  has  been  intrulted 
fince  that  period  with  the  command  of  the  armies  of 
the  republic;  and  though  defeated  byMarlhalSuwarrow, 
he  is  fo  far  from  being  now  confidered  as  a  royalift, 
that  the  revolutionary  government  feems  inclined  to  in- 
truft  to  his  military  (kill  and  fidelity  its  laft  efforts  for 
the  continuance  of  it?  exigence. 

From  the  violation  of  the  reprefentative  government 
that  has  been  now  ilated,  it  became  obvious  to  fur- 
rounding  nations,  that  France  had  parted  under  the  do¬ 
minion  of  a  fmall  fa&ion  at  variance  with  the  majority 

leDi?  the  PeoPle*  £>Irea°ry  was  al1  Powerful- 

•yaljrec  members,  however,  feem  very  foon  to  have  become 
werful,  giddy  by  the  elevated  nature  of  their  fituation,  and  to 
have  adopted  a  notion  that  there  was  no  projed  of  am- 
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bition  or  rapacity  in  which  they  might  not  venture  to  Trench 
engage.  During  their  conteft  with  the  Councils,  they  Revo  utlon* 
had  protra&cd  the  negotiations  with  Lord  Malmefbury  .  1 7';  *  « 
at  Lirte,  and  had  fuffered  thofe  U)  relax  which  had  been 
entered  into  between  Bonaparte  and  the  Impel lal  am- 
baffadors  at  Campo  Formio  near  Udine.  Great  Bri¬ 
tain  had  offered  to  confent  to  peace,  on  condition  of 
being  allowed  to  retain  the  Dutch  fettlemer-  of  the 
Cape  of  Good  Hope,  and  the  Spanifh  ifland  of  Trini¬ 
dad,  which  had  been  taken  in  the  month  of  February 
this  year.  The  Diredory  now  recalled  their  former 
negociators  Lefourueur  and  Maret,  and  fent  two  others, 
Treilhardand  Bonnier,  in  their  (lead  ;  who  immediately 
demanded  whether  Lord  Malmefbury  had  full  power 
to  reffore  all  the  fettlements  taken  from  France  and  her 
allies  during  the  war  ?  Upon  his  Lordfhip’s  dedining 
to  anfwer  fuch  a  queftion,  becaufe  it  implied  an  enquiry, 
not  into  his  powers,  which  were  in  the  ufual  form,  but 
into  his  inllrudions,  which  would  preclude  all  negocia* 
tion,  he  was  required  to  return  home  to  procure  more 
ample  powers.  The  negociations  with  the  Emperor, 
however,  were  now  fpeedily  brought  to  a  concluiion. 

On  the  17th  of  Odober,  a  definitive  treaty  was  iigned  ^ it 
at  Campo  Formio.  By  it  the  Emperor  gave  up  the  Treaty  of 
Netherlands  to  France,  the  Mdanefe  to  the  Cifalpine  ^amP° 
republic,  and  his  territories  in  the  Brffgaw  to  the  Duke  formio# 
of  Modena,  as  an  indemnification  for  the  lofs  of  his 
duchy  in  Italy.  The  Emperor  alfo  confented  that  the 
-French  fhould  poffefs  the  Venetian  irtand3  in  the  Levant 
of  Corfu,  Zante,  Cephalonia,  Santa  Maura,  Cerigo,  and 
others.  On  the  other  hand,  the  French  Republic  con¬ 
fented  that  the  Emperor  fhould  poffefs  in  full  fovereign- 
ty  the  city  of  Veuice,  and  its  whole  other  territory,  from 
the  extremity  of  Dalmatia  round  the  Adriatic  as  far 
as  the  Adige  and  the  lake  Garda.  The  Cifalpine  Re¬ 
public  was  to  poffefs  the  remaining  territory  of  Venice 
in  this  quarter,  along  with  the  city  and  duchy  of  Man¬ 
tua,  and  the  ecclefiaitical  Hates  of  Ferrara  and  Bologna. 

Upon  whatever  principles  the  war  might  have  hither¬ 
to  been  conduded,  the  terms  of  this  treaty  fufficiently 
demonffrated  to  all  Europe,  that  its  lerterdiates  had  no 
better  reafon  to  exped  fecurity  from  the  houfe  6f  Au- 
flria  than  from  that  of  the  new  republic.  This  truth 
would  have  been  dill  more  evident,  had  the  articles  of  a 
convention,  which  was  Ggned  by  thefe  parties  at  the 
fame  period  at  Campo  Formio,  been  publiihed  to  the 
world.  Fearing,  however,  to  alarm  too  much  the  Ger¬ 
manic  body,  thefe  articles  were  kept  fecret,  and  the  par¬ 
ties  agreed  to  prevail  with  the  German  prince?,  at  a 
congrefs  to  be  opened  at  Raftadt,  to  confent,  in  con- 
fequence  of  an  apparently  fair  negociation,  to  what 
France  and  Auftria  had  determined  fhould  take  place. 

By  the  fecret  convention  or  treaty  now  alluded  to,  it 
was  ffipulated,  that  the  Rhine,  including  the  fortrefs  of 
Mentz,  fhould  be  the  boundary  of  the  French  Republic; 
that  the  princes,  whofe  territories  were  alienated  by  this 
agreement,  fhould  be  indemnified  by  the  fecularization 
of  church  lands  in  Germany ;  that  the  Stadtholder  of 
Holland  fhould  be  indemnified  for  the  lofs  of  his  eflates 
in  that  country,  by  receiving  German  territory ;  that 
the  Emperor  fhould  receive  the  Archbifhopric  of  Salt'/- 
burg,  and  the  part  of  the  circle  of  Bavaria  fituated  be¬ 
tween  that  archbifhopric,  the  rivers  Inn  and  Salzt,  and 
the  Tyrol ;  that  the  Imperial  troops  fhould  immediate¬ 
ly -withdraw  to  the  confines  of  the  hereditary  ilates  be-- 
3  H  2  yond 
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French  y0nd  Ulm  ;  and  if  the  Germanic  body  fhould  refufe 
Kev'>luticn>peace  on  t^e  .^ove  terms,  it  was  (Updated,  that  the 
r  *7v7  Emperor  fhould  fupply  to  it  no  more  troops  than  his 
contingent  as  a  co-eftate  amounted  to,  and  that  even 
thefe  fhould  not  be  employed  in  any  fortified  place 
Thefe  treaties  were  immediately  begun  to  be  put  in 
execution.  The  Auftrians  left  the  Rhine,  which  ena¬ 
bled  tt  c  French  to  furround  the  fortreffes  of  Mentz 
and  Ehrenbreitftein.  Of  the  former,  they  fpeedily  ob¬ 
tained  poffeflion  ;  but  the  latter  coft  them  a  very  tedi¬ 
ous  blockade,  before  the  garrifon,  confiding  of  troops 
of  the  Palatinate,  would  agree  to  furrender.  The  Im¬ 
perial  trooDs,  at  the  fame  time,  entered  Venice;  the 
French  having  evacuated  that  city  after  carrying  ofF  or 
deftroyirg  its  whole  navy.  The  Cifalpine  Republic 
va>  eiiablifhed,  and  Bonaparte  left  Italy  •>  leaving,  how¬ 
ever,  an  army  of  2r,ooo  men  to  garrifon  Mantua, 
Brefcia,  Milan,  and  other  places,  and  to  retain  this  new 
Violent  republic  in  dependence  upon  France.  Genoa  was,  at 
meafures  the  fame  time,  brought  under  a  fimilar  dependence  by 
of  the  Di-  means  of  popular  commotions,  infligated  by  the  French, 
redory.  ancj  a  revolution  in  Its  government  which  took  place  at 
this  period.  And  thus  the  French  Directory,  without 
the  excufe  of  hoftility,  as  In  the  cafes  of  Holland  and 
Spain,  began  a  fyftem  of  interference  in  the  affairs  of 
weaker  neighbouring  ftates,  which  was  fpeedily  carried 
to  an  height  that  once  more  alarmed  all  Europe  Thefe 
men  even  attempted,  at  this  time,  to  compel  the  flates 
of  North  America  to  purchafe  with  money  their  for¬ 
bearance  from  war.  This  was  done  through  a  circui¬ 
tous  channel,  and  in.  the  form  of  an  intrigue,  by  private 
perfons,  who  were  inftrudted  to  inform' the  American 
minifters  at  Paris,  that  a  large  loan  on  the  part  of 
America  would  be  the  beft  means  of  fecuring  peace ;  and 
it  was  hinted,  that  it  would  be  rendered  more  acceptable 
if  accompanied  with  a  private  prefent  of  L.  50,000 
flerling  to  the  members  of  the  Direftory.  This- laft 
propofal  was  indeed  denied  by  the  French  minifter 
Tallyrand,  who  had  given  his  countenance  to  this 
crooked  negociatlon  :  but  the  general  imprefiion  produ¬ 
ced  by  the  tranfadtion  could  not  be  removed ;  and  its 
effedt  was  to  injure  very  deeply  the  charadter  of  the 
French  government  in  the  opinion  of  thofe  diftarit  na¬ 
tions  that  were  otherwife  difpofed  to  regard  it  in  the 
moft  favourable  light.  Nor  was  its  refpedt  ability  in- 
creafed  by  a  law  which  the  two  Councils,  at  the  defire 
of  the  Diredtory,  thought  fit  to  enadt,  declaring  the 
{hips  of  all  neutral  ftates  bound  for  Britain,  or  return¬ 
ing  from  thence,  liable  to  capture.  This  law  was  not 
lefs  impolitic  than  unjuft.  It  placed  the  whole  carry¬ 
ing  trade  of  the  weftern  world  in  the  hands  of  the  Bri¬ 
tifh,  and  thus  enriched  the  very  people  w  hom  it  was  in¬ 
tended  to  injure. 

For  at  this  period  Britain  had  acquired  over  the 
ocean  a  degree  of  uncontrouled  dominion  that  was  al- 
Tnvafion  of  together  unexampled  in  former  times.  During  the  whole 
Wales.  year  the  French  fleet  lay  blockaded  in  its  own  ports, 
and  no  enterprife  was  attempted  by  fea,  excepting  in 
one  folitary  but  Angular  inftance.  We  have  already 
mentioned  that  a  number  of  galley  (laves  were  fent  as 
foldiers  w’ith  Hoche  in  his  attempt  upon  Ireland.  On 
the  failure  of  that  expedition,  the  Diredtory  were  at  a 
lofs  how  to  difpofe  of  thefe  men.  They  could  not  now 
with  propriety  be  fent  back  to  punifhment,  the  troops 
would  not  ferve  along  with  them  in  the  army  ;  and  as  the 
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new  laws  of  France  allow  no  remiftion  of  crimes,  they  Frenc  1 
could  not  receive  a  pardon,  nor  was  it  fafe  to  let  loofeRev°bt 
upon  the  country  1400  criminals.  In  this  dilemma,  the  L‘^ 
Diredtory  refolved  to  throw  them  into  England.  Ac- 
cordingly,  they  were  fent  in  two  frigates  and  fome  fmall 
veffels  to  the  coaft  of  Wales,  and  there  landed  with 
mnfkets  and  ammunition,  but  without  artillery.  In  the 
evening  of  the  very  day  on  which  they  landed,  the  23d 
of  February,  they  furrendered  themfelves  prifoners  of 
war  to  a  party  of  militia,  yeomanry,  cavalry,  colliers  and 
others,  under  the  command  of  Lord  Cawdor.  The  Direc¬ 
tory  boafted  that,  by  this  enterprife,  they  had  demon- 
ftr2ted  the  poflibility  of  landing  troops  on  the  Britifh 
coaft  in  fpite  of  the  vigilance  of  the  navy ;  but  this  af- 
fertion  was  ill  fupported  by  the  fate  of  the  two  frigates 
accompanying  the  expedition;  both  were  captured  in  at¬ 
tempting  to  return  to  Breft.  ^ 

Though  the  French  navy  remained  in  port,  and  com  BriUiaf 
fequently  fafe  during  the  reft  of  the  year,  their  allies^vitfory 
the  Spaniards  and  Dutch,  fuffered  feverely.  On  the*r  Joh 
14th  of  February,  a  Britifh  fleet  of  15  fail  of  the  line,  the^Spg 
under  the  command  of  Sir  John  Jervis,  engaged  thefleetj  j 
Spanifh  fleet,  amounting  to  27  fail  of  the  line,  off  Cape 
St  Vincent.  In  this  adtion,  the  Spanifh  force,  if  it  be 
eftimated  by  the  number  of  men,  the  number  of  guns, 
and  the  weight  of  metal,  wa&  more  than  double  that  of 
the  Britifh  ;  but  by  the  fkilful  manoeuvres  of  its  heroic 
commander,  the  Britifh  fleet  twice  crofted  through  the 
line  of  the  Spaniards,  and  fucceeded  in  cutting-off  a  part 
cf  their  fleet  from  the  reft.  Four  fhips  of  the  line  were 
taken,  and  the  Spanifh.  admiral’s  own  fhip  efcaped  with 
difficulty.  The  fleet  had  been  on  its  way  to  Breft  to 
join  the  French  fleet  there;  but  in  confeqnence  of  this 
adlion,  it  returned  to  Cadiz,  where  ft  was  blockaded  by 
the  Britifh. 

For  his  gallant  coududt  in  this  engagement,  which, 
when  every  circiimliance  is  taken  into  confideration,  is 
perhaps  unparalleled  in  the  annals  of  naval  war,  Sir 
John  Jervis  was  immediately  created  Earl  St  Vincent, 
and  received  the  thanks  of  both  lioufes  of  the  Britifh 
Parliament.  ^ 

The  Dutch  were  ftill  more  unfortunate.  The  Texel,  And  ot  V 
within  which  their  fleet  lay,  was  blockaded  during-  the  miral  1|  j 
whole  fummer  by  Admiral  Duncan*  The  French  in-can°vl  j 
tended,  by  means  of  the  Dutch  fleet,  to  make  another  e 
attempt  upon  Ireland.  Troops  were  accordingly  em¬ 
barked,  under  the  command  of  General  Daendels ;  but 
a  refolution  having  at  laft  been  adopted  of  hazarding 
an  engagement  with  the  Britifh,  the  Dutch  admiral 
De  Winter,  in  oppoiition  to  his  own  remonftrance&, 
was  ordered  to  put  to  fea.  The  Britifh  admiral  had 
by  this  time  left  his  ftation  near  the  Texel,  and  gone 
to  Yarmouth  to  refit.  On  receiving  intelligence,  how¬ 
ever,  that  the  Dutch  had  failed,  he  inftantly  proceeded 
in  quell  of  them.  On  the  nth  of  Odtober  the  Britifh 
fleet,  amounting  to  16  fail  of  the  line,  and  3  frigates, 
came  in  fight  of  the  Dutch  fleet,  which  in?  force  was 
nearly  equal,  within  about  nine  miles  of  Camperdown 
in  Holland.  Admiral  Duncan  immediately  run  hrs 
fleet  through  the  Dutch  line,  and,  though  on  a  lee 
fhore,  began  the  engagement  between  them  and  then- 
own  coaft.  A  moft  bloody  and  obftinate  conflidl  ei> 
fued,  which  lafted  nearly  three  hours.  By  that  time, 
it  is  faid  that  almoft  the  whole  Dutch  fleet  had  ftruck. 

The  (hips  could  not  all  be  approached  and  feized,  how¬ 
ever. 
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of  foreign  aid,  and  aceuftomed  to  humiliations,  had  fub-  french 
mitted  to  every  demand  made  by  him  for  reducing  the  e  j^g1  R* 

number  of  his  troops,  and  felting  at  liberty  perfons  im- , - 

prifoned  on  account  of  political  opinions.  But  an  event  3*0 
foon  occurred  to  afford  the  Direftory  a  pretence  forJnfuiTec- 
accomplifhing  the  ruin  of  thi3  decayed  government. 

On  the  26th  of  December  1797,  three  perfons  had 
waited  upon  the  French  ambaffa dor,  and  folicited  the 
protection  of  his  government  to  a  revolution  whicn  a 
party  at  Rome  meant  to  accomplifh.  He  reje&ed  their 
propofals,  and  difliiaded  them  from  the  attempt;  but  did 
not,  as  was  certainly  his  duty,  communicate  thefe  pro¬ 
pofals  to  the  papal  government,  to  uhich  he  was  fent 
on  a  friendly  embaffy.  On  the  following  day,  how¬ 
ever,  a  tumult  took  place,  in  which  the  French  cockade 
was  worn  by  about  100  infurgents.  They  were  fpee- 
dily  difperfed,  but  two  of  the  Pope's  dragoons  were 
killed.  The  ambafiador,  who  probably  knew  the  dif- 
pofition  of  the  Dire&ory  towards  the  Pope,  feems  to 
have  refolved  that  his  own  perfonal  condu6f  fhould  be 
blamelefs  on  the  occafion.  He  therefore  went  on  the* 

28th  of  December  to  the  fecretary  of  ftate,  and  pre¬ 
ferred  a  lift  of  the  perfons  under  his  prote&ion  who 
were  entitled  to  wear  the  French  cockade,  consenting 
that  all  others  adopting  it  fhould  be  punifhed.  He  al- 
fo  agreed  to  furrccder  fix- of  the  infurgents  who  had  ta- 
ken  refuge  in  his  palace.  1  owards  the  evening  of  this 
day,  however,  the  popular  tumult  became  more  feriouu* 
particularly  in  the  courts  and  neighbourhood  of  the 
French  minifter's  palace.  The  Pope  appears  to  have 
been  perfonally  unacquainted  with  the  ftate  of  affaus; 
but  the  governor  of  the  city  fent  parties  of  cavilry  and' 
infantry  to  difperfe  the  inlurgents.  About  twenty  per¬ 
fons,  having  a  Frenchman  at  their  head,  had,  in  the 
mean  time,  ruffied  into  the  palace,  and  demanded  aid 
towards  accomplifhing  a  revolution.  A  number  of 
French  officers,  and  others  who  were  with  the  ambaf- 
fador,  propofed  to  drive  the  whole  infurgents  by  force 
from  the  jurifdiftion  of  the  palace.  This  was  certainly 
a  falutary  advice,  and  fuch  as  could  not  have  been  re- 
jt&ed  by  the  ambafiador,  had~not  his  defigns  been  hof- 
tile  to  the  eftablifhed  government.  Rejected,  however, 
it  was  ;  for,  pretending  to  believe  that  his  authority 
would  be  fufficient  to  accomplifh  the  objedVin  a  peace- 
able  manner,  be  went  out  into  the  court  to  addrefs  the 
multitude.  He  was  prevented  from  doing  fo  by  a  dif- 
charge  of  mufquetry  from  the  military,  who  were  firing 
within  the  jurifdi&ion  of  the  pahee.-  He  interpofed 
with  his  friends  between  the  military  and  the  infur¬ 
gents  ;  and  while  a  part  of  the.  French  officers  in  his 
train  drove  back  the  infurgents  with,  their  Ubres,  the 


ever,  on  account  of  the  fhallownefs  of  the  water  upon 
the  coaft,  to  which  the  fleets  were  now  very  near. 

Eight  fhips  of  the  line,  with  two  of  56  guns,  and  one 
of  44,  were  taken,  beiides  a  frigate,  which  was  after¬ 
wards  loft  near  the  Britifn  coaft,  and  one  of  the  fhips 
of  56  guns  foundered  at  fea.  Admiral  de  Winter  was 
taken  with  his  fhip,  and  alfo  the  Vice  admiral  Rentjies. 

Similar  honours  were  conferred  upon  Admiral  Dun¬ 
can  as  upon  Sir  John  Jervis,  and  both  admirals  had 
each  a  penfion  of  L.  2000  per  annum  conferred  upon 
him  for  life,  with  the  full  approbation,  we  may  venture 
to  fay,  of  every  well  affe&ed  man  in  the  kingdom. 

The  internal  hifiory  of  France  now  ceafed  to  be  very 
interefting.  Political  freedom  could  not  be  faid  to 
exiil  a'ter  fo  many  of  the  reprefentatives  chofen  by  the 
people  had  been  driven  from  the  legiflature,  and  the  de¬ 
partments  reduced  to  the  neceffity  of  ele&ing  men  more 
acceptable  to  their  prefent  rulers.  Public  fpirit  there¬ 
fore  Vapidly  declined.  The  high  notions  of  the  free¬ 
dom  and  felicity  it  was  about  to  enjoy,  which  had  once 
been  fo  eagerly  cherifhed  by  a  great  part  of  the  nation, 
now  gave  way  to  a  growing  indifference  about  political 
queftions,  and  the  future  deftiny  of  the  republic  ;  for 
the  people  at  large  found  themfelves  little  interefted  in 
a  government  which  exifted  independent  of  their  will, 
which  confifted  of  a  narrow  circle  of  perfom,  and  whofe 
condud  was  furely  not  left  crooked,  intriguing,  and- 
unprincipled,  than  that  of  the  ancient  royalty,  and  its 
attending  court,  from  which  they  had  efcaped  ;  whilft 
its  ferocious  cruelty,  and  total  difregard  even  of  the 
forms  of  juftice,  were  infinitely  greater.  But  though 
the  Diredory  was  all-powerful,  yet  its  power  was  li¬ 
mited  by  the  prefent  ftate  of  things,  which  denied  it 
the  poffeffion  of  an  abundant  revenue.  It  had  not  yet 
been  found  poffible  to  re-eftablifii  a  fyflem  of  produc¬ 
tive  taxation.  The  legifiative  councils,  indeed,  who 
now  complied  with  every  wifh  of  the  Diredory,  voted 
abundance  of  taxes:  blit  thefe  were  fcantily  paid  ;  part¬ 
ly  on  account  of  the  total  lofs  of  the  national  com 
merce,and  partly  becaufe  the  people  were  not  d’fpofed  to 
make  great  exertions  in  this  way  for  the  fupport  of  go¬ 
vernment.  By  the  conftitution,  they  ftill  poffefied  the 
eledion  of  the  judges  and  other  magiftrates  ;  the  coun¬ 
try  was  filled  with  veteran  foldiers,  who  at  different 
times  had  returned  from  the  armies  after  the  lapfe  of 
.the  ufual  period  of  fervice.  The  Dircdory,  kept  in 
awe  by  thefe  circumftances,  turned  its  attention  abroad, 
and  found  means  to  eftablifti  an  extenfive  patronage,  by 
dividing  among  its  adherents  the  plunder  of  neighbour¬ 
ing  ftates,  in  whofe  welfare  the.  people  of  France  were 
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The  Diredory  now  adopted  the  fame  projed  ;  that, 
under  the  pretence  of  diffufing  liberty,  they  might  ob- 
tain  new  fources  of  revenue  and  of  power,  by  the  do- 
minion  which  they  meant  to  exevcife  over  thefe  new 
governments-  Holland  and  the  Cifalpine  republic  were 
already  placed  in  dependence  upon  them;  and  Rome  and 
Switzerland  readily  afforded  them  opportunities  for  ex¬ 
tending  their  plan.. 

After  the  treaty  with  the  Emperor  had  been  conclu- 
ded  at  Campo  Formio,  Jofeph  Bonaparte,  brother  oi 
the  General,  had  entered  Rome  as  ambafiador  from  the 
French  Republic.  The  Pope,  now  deprived  of  all  hope 


the  jurifdiaion  of  a  foreign  ambafiador  were  a  legal  afy- 
lum  for  men  in  open  rebellion  againft  the  government 
of  the  flats.  It  is  not,  therefore,  furprifing,  that  no 
attention  was  paid  to  this.arrogant  and  abfurd  demand; 
and  the  nature  of  the  ground  being  fuch,  that  the 
troops  could  tire  over  his  head  upon  the  multitude  in 
the  rear,  they  made  a  fecond  dilcharge,  which  killed 
feveial  of  the,  infurgents.  Upon  this  the  arnbaff  dor 
advanced  clofe  upon  the  Soldiers,  to  pievail  with  them 
to  depart  ;  but  they  remained  in  a  menacing  attitude, 
and  prepared  for  another  difeharge.  Eager  to  prevent 
this,  the  French  General  Duphot,  who  was  with  the 
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fed  with  more  poignancy  his  humiliating  fituation,  the  French 
day  chofen  For  planting  the  tree  of  liberty  on  the  Ca-^evQkt.ion!3 
pitol  was  the  anniverfary  of  his  election  to  the  fovereign-  *7^. 
ty.  Whilft  he  was,  according  to  cuftorn,  in  the  Siftine  j 

chapel  celebrating  his  accefiion  to  the  paoal  chair,  and 
receiving  the  congratulations  of  the  cardinals,  Citizen 
Haller,  the  commiflary  general,  and  Cervoni,  who  then 
commanded  the  French  troops  within  the  city,  grati¬ 
fied  themfelves  in  a  peculiar  triumph  over  this  unfortu- 
nate  potentate.  During  that  ceremony  they  both  en*- 
entered  the  chapd,  and  Haller  announced  to  the  fove¬ 
reign  Pontiff  on  his  throne,  that  his  reign  was  at  an 
end. 

“  The  poor  old  man  feemed  fhocked  at  the  abrupt-  Cruekren  * 
nefs  of  thia  unexpected  notice,  but  foon  recovered  him- ment  of  ih<| 
felf  with  becoming  fortitude  ;  and  when  General  Cer-l*°Pe‘ 
voni,  adding  ridicule  to  oppreflion,  prefented  him  the 
national  cockade,  he  rejected  it  with  a  dignity  that 
fhevved  he  was  ftill  fuoerior  to  his  misfortunes.  At  thfe 
fame  time  that  h:s  Holiiicfs  received  this  notice  of  the 
diffoiutron  of  his  power,  his  Swifs.  guards  were  difmif- 
fed,  and  republican  foldiers  put  in  their  place.” 

He  was  himfelf  removed  to  the  territory  of  Tnfcany, 
where  he  refuled  in  much  obfeurity,  till  his  enemies, 
driven  from  Rome  in  their  turn,  thought  fit  to  carry 
him  ftill  farther  from  his  capital,  to  end  his  days  be¬ 
yond  the  Alps. 

In  the  mean  time,  the  Roman  ftates  were  converted  Roman  re- 
into  a  republic  after  the  French  model ;  excepting  thatPu^k. 
the  ancient  appellations  of  confuls , fenators ,  and  tribunes, 
were  adopted,  in  (lead  of  the  new  names  of  a  Directory 
and  two  Councils  (d).  But  this  oftentatious  grant  of 
freedom  was  rendered  completely  iliufory,  by  a  condi¬ 
tion 


^  ^  (  l>)  The  character  of  a  nation,  like  that  of  an  individual,  will  not  perhaps  admit  of  a  fudden  and  total  change. 
This  remark  is  exemplified  in  the  French  ;  who,  even  when  they  affedl  to  afTume  the  ftern  manners  of  Republi¬ 
cans,  cannot  diveft  themfelves  of  their  frivolous  and  fantaftical  turn,  and  of  that  fondnefs  for  pomp  and  (how  by 
which  they  were  always  diftinguifhed..  The  following  account  of  the  re-eftablifhment  of  the  R.oman  Republic, 
by  an  author  of  refpcdtability,  who  witneffed  the  folemn  farce,  will  amply  confirm  the  truth  of  our  affertion. 

“  That  the  regenerated  Roman  people  might  be  conditionally  confirmed  in  their  newly-acquired  rights,  a 
day  was  fet  apart  folemuly  to  renounce  their  old  government,  and  fwear  fidelity  to  the  new.  For  the  celebra-  - 
tion  of  this  folemnity,  which  took  place  on  the  20th  of  March,  an  altar  was  ere&ed,  in  the  middle  of  the  piazza 
of  St  Peter’s,  with  three  ftatues  upon  it,  reprefenting  the  French,  Cifalpinej  and  Roman  Republics.  Behind 
the  altar  was  a  large  tent,  covered  and  decorated  with  filk  of  the  Roman  colours,  furmounted  with  a  red  cap,  to 
receive  the  deputies  from  the  departments  who  had  been  fummoned  to  afltft.  Before  the  altar  was  placed  an 
open  orcheflra,  filled  with  the  fame  band  that  had  before  been  employed  to  celebrate  the  funeral  honours  of  Du- 
phot.  At  the  foot  of  the  bridge  of  ft  Angelo,  in  the  piazza  di  Ponte,  was  ere&ed  a  triumphal  arch,  upon  the 
general  deiign  of  that  of  Conftantine,  in  the  Campo  Vacino,  on  the  top  of  which  was  alfo  placed  three  coloftal 
figures,  reprefenting  the  three  republics.  As  a  fubflitute  for  bafs-rehefs,  it  wa3  painted  in  compartments  in 
chiara  feura ,  reprefenting  the  moft  diftinguifhed  a&ions  of  Bonaparte  in  Italy.  Before  this  arch  was  another 
orcheftra. 

i  he  ceremony  in  the  piazza  began  by  the  marching  in  of  the  Roman  legion,  which  was  drawn  up  clofe  to 
the  colonnade,  forming  a  fenucircular  line  ;  then  came  French  infantry,  and  then  cavalry,  one  regiment  after 
another  alternately,  drawn  up  in  feparate  detachments  round  the  piazza.  When  all  was  thus  in  order,  the  con¬ 
fuls  made  their  entrance,  on  foot,  from  the  Vatican  palace,  where  they  had  robed  themfelves,  preceded  by  a 
company  of  national  troops  and  a  band  of  mufic  ;  and  if  the  weather  had  permitted,  a  proceffion  of  citizens,  fe- 
le&ed  and  drefted  in  gala  for  the  occafion,  from  the  age  of  five  years  to  fifty,  were  to  have  walked  two  and  two 
carrying  olive  branches  ;  but  an  exceffively  heavy  rain  prevented  this  part  of  the  ceremony. 

Before  the  high  altar,  on  which  were  placed  the  ftatues,  there  was  another  fmaller  one  with  fire  upon  it. 
Over  thi9  hre  the  confuls,  ftretching  out  their  hands,  fwore  eternal  hatred  to  monarchies,  and  fidelicy  to  the  re¬ 
public  ;  and  at  the  condition,  one  of  them  committed  to  the  flames  a  fcroll  of  paper  he  held  in  his  hand,  con¬ 
taining  a  representation  of  all  the  mfignia  of  royalty,  as  a  crown,  a  feeptre,  a  tiara,  &c. ;  after  which- the  French 
troops  red  a  round  of  mufketry  ;  and,  at  a  fignal  given,  the  Roman  legion  raifed  their  hats  in  the  air  upon  the 
points  o  t  xxr  bayonets,  as  a  demon  fixation  of  attachment  to  the  new  government;  but  there  was  no  fhouting— 

no 


amhaflador,  and  was  next  day  to  have  married  his  fifter, 
Jnlfhed  into  the  ranks  of  the  military,  intreating  them 
to  defift.  Heie  a  petty  officer  of  the  Pope’s  troops 
difeharged  his  mufket  into  the  body  ofDuphot.  Upon 
this,  the  ambafiador  and  his  other  friends  found  it  ne- 
ceffary  to  make  their  efcape  through  a  bye-way  into 
the  palace.  The  Spanifli  minifter  hearing  of  this  event, 
fent  to  the  fecretary  of  ftate  to  proteft:  againft  this  vio¬ 
lation  of  the  privileges  of  ambaffadors.  But  the  go¬ 
vernment,  equally  alarmed  and  perplexed  by  the  fear  of 
a  revolution,  and  of  French  vengeance,  remained  during 
many  hours  totally  ina&ive.  All  this  while  the  palace 
of  the  French  ambaflador  remained  ciofely  befet  by  the 
military,  who  occupied  the  whole  of  its  jurifdidlion, 
and  all  its  courts  and  paflages.  He  at  lafi  fent  to  de¬ 
mand  paffports,  to  enable  him  to  leave  the  territories 
of  the  Pope.  They  were  granted  ;  but  with  many 
proteft  ations  of  the  innocence  of  the  government,  and 
its  regret  on  account  of  this  unfortunate  occurrence. 

Jofeph  Bonaparte  retired  to  Florence,  and  from 
thence  to  Paris.  The  Pope  folieited  the  protection  of 
the  courts  of  Vienna,  Naples,  Tufcajiy,  and  Spain  ;  but 
they  all  flood  aloof  from  his  misfortunes  :  and  this  go¬ 
vernment,  which  had  once  pofTeflfed  the  moft  uncon¬ 
trolled  dominion  over  the  minds  of  men,  now  fell  with¬ 
out  a  ftruggle.  General  Berth ier,  at  the  head  of  a 
body  of  French  and  Cifalpine  troops,  encountered  no 
oppofition  in  his  march  to  Rome,  where  he  overturned 
the  government  of  the  Pope,  and  proclaimed  the  fove- 
reignty  cf  the  Roman  people,  with  circumftances  of 
wanton  infult  ;  which  convey  a  ftriking  example  of 
French  humanity  and  French  delicacy. 

“  That  the  head  of  the  church  might  be  made  to 
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en?h  tion  annexed  to  it,  that  for  ten  years  the  French  Gene- 
jt  ,]ution,raj  fhould  poflefs  a  negative  upon  afl  laws  and  public 
'9*-  aft8.  At  firft,  however,  the  conquerors  took  care  to 
^  v  place  the  government  in  the  hands  of  the  moll  refpe&- 
able  perfons  in  the  date  favourable  to  democracy.  But 
thcfe  men  finding  that  they  were  merely  to  be  employ¬ 
ed  as  tools  to  plunder  their  fellow-citizens,  for  the  emo¬ 
lument  of  their  northern  mailers,  foon  renounced  their 
odious  dignities,  and  were  fucceeded  by  men  of  more 
compliant  chara&ers,  and  lefs  fcrupulous  integrity. 
The  whole  public  property  was  feized  by  the  invaders, 
and  contributions  were  levied  without  end.  The  pro¬ 
perty  of  the  cardinals  and  others  who  fled  was  confif* 
cated,  and  thofe  members  of  the  facred  college  who  re¬ 
mained  were  thrown  into  prifons,  from  which  they 
could  only  efcape  by  purchaiing  their  freedom  at  a  high 
price. 

When  this  was  done,  and  Generals  and  Commiflaries 
had  glutted  themfelves  with  wealth,  quarrelled  about  a 
jujl  divifion  of  the  fpoil,  mutinied,  and  difperfed,  other 
unpaid,  unclothed,  unproviiioncd  armies  from  the  north, 
with  new  appointments,  fucceeded;  and  when  at  length, 
even  by  thefe  conjltiut'ional  means,  nothing  more  was  to 
be  obtained,  and  artifice  had  exhaufted  every  refource, 
the  mafk  was  put  under  the  feet  that  had  been  long 
held  in  the  hand  ;  liberty  was  declared  dangerous  to 
the  fafety  of  the  republic,  the  con  flit  11  ted  authorities  in- 
icifeded  capable  of  managing  the  affairs  of  the  flate,  and  mili- 
!, military tary  law  the  only  rational  expedient  to  fupply  their^ 
1  ?otifnv  place.  Thus  at  once  the  mockery  of  confular  dignity 
was  put  an  end  to,  the  fenators  fent  home  to  take  care 
of  their  families,  and  the  tribunes  to  blend  with  the  peo¬ 
ple  whom  they  before  reprefented.  This  new  and  pre¬ 
ferable  fyflem  began  its  operations  with  nothing  lefs 
important  for  the  general  welfare,  than  feizirg  the 
whole  annual  revenue  of  every  eflate  prod  unlive  of  more 
than  ten  tlioufand  crowns  ;  two-thirds  of  every  eflate 
that  produced  more  than  five,  but  lefs  than  ten  ;  and 
one  half  of  every  inferior  annual  income. 

Even  the  degenerated  Romans  could  not  have  fub- 
mitted  to  all  this,  or  at  lead  would  not  have  aflifted  in 
forging  their  own  chains,  had  not  the  fame  means  been 
employed  to  eradicate  from  their  minds  every  moral  and 
religious  principle,  which  had  been  formerly  employed 
for  the  fame  purpofe  in  Paris.  In  order  that  the  fpirit 
of  equality  might  be  more  exteniively  diffufed,  a  con- 


ilitutional  demon atic  club  was  inftituted,  and  held  in  Frr  rh 
the  hall  of  the  Duke  d’Altemp’s  palace.  Here  the^cJ0;u^on^ 
new-born  fons  of  freedom  harangued  e?.ch  other  on  the  ,  , 

bleflings  of  emancipation  ;  talked  loudly  and  boldly  a 
gainft  all  conflituted  authority;  and  even  their  own  Methods 
confuls,  when  hardly  invtfled  with  their  robes,  became f  Ull 
the  fubjedls  of  ccnfure  and  abuft.  The  Englifu  weret^tC<^Q^n 
held  as  particularly  odious,  and  a  coullant  theme  of  im-  youth, 
precation  ;  and  this  farce  was  fo  ridiculoufly  carried  on, 
that  a  twopenny  fubfeription  was  fet  on  foot  to  reduce 
what  they  were  pleafed  to  call  the  proud  Carthage  of 
the  North. 

If  this  foolifh  fociety  had  had  no  other  objeeft  ia 
view  than  fpouting  for  each  other’s  amnfemenr,  bow¬ 
ing  to  and  killing  a  bull  of  Brutus  which  was  placed 
before  the  roftrum  (a  ceremony  conflantly  pradlifed  be¬ 
fore  the  evening’s  debate),  it  would  have  been  of  little 
confequence  to  any  but  the  idle,  who  preferred  that 
mode  of  (pending  their  time  ;  but  it  had  other  objects 
of  a  very  different  tendency,  more  baneful,  and  more 
deftruftive  to  the  peace  and  morals  of . fociety — that  of 
intoxicating  young  minds  with  heterogeneous  princi¬ 
ples  they  could  not  underftand,  in  order  to  fuperfede 
the  firft  laws  of  nature  in  all  the  focial  duties  ;  for 
there  were  not  wanting  men  who  kr  ew  how  to  diredx 
the  folly  and  enthufiafm  of  thofe  who  did  not  know 
how  to  diiedl  themfelves.  Here  they  were  taught,  that 
their  duty  to  the  Republic  ought  ever  to  he  paramount 
to  every  other  obligation  ;  that  the  iiluftrious  Brutus, 
whofe  bull  they  had  before  them,  and  whofe  patriotic 
virtue  and  juftice  ought  never  to  be  loft  fight  of,  fur- 
nifhed  them  with  the  ilrongdt  and  moft  heroic  exam¬ 
ple  of  the  fubordination  of  the  deareft  ties  of  humanity 
to  the  public  good  ;  and  that,  however  dbar  parental 
affe&ion  might  be,  yet,  when  put  in  competition  with 
the  general  welfare  of  fociety,  there  ought  not  to  be  a 
moment’s  hefitation  which  was  to  be  preferred. 

This  fort  of  reafoning  might  perhaps  have  done  no 
harm  to  ,the  fpeculative  clofet  metaphyfician,  who 
might  have  had  neither  father,  nor  mother,  nor  brother, 
nor  fifter,  nor  a  chance  of  ever  being  thrown  in  the  way 
to  reduce  his  theory  to  pradice  ;  but  with  a  people 
who  knew  of  no  other  ties  but  fuch  as  depended  on 
their  religion  and  their  natural  feelings,  without  having 
been  previoufly  educated  to  diferimiuate,  how  far  their 
reafon  might  be  deluded  by  fophiftry,  or  upon  what 

caufes 


no  voluntary  figns  of  approbation  ;  nor  do  I  believe  that  there  ever  was  a  ffiow,  in  which  the  people  were  in- 
tended  to  aft  fo  principal  a  part,  where  fo  decided  a  tacit  difapprobation  was  given  as  on  tins  occahou. 

«<  After  the  ceremony  was  concluded,  the  French  officers,  with  the  confuls  and  deputies  from  the  departments, 
dined  together  in  the  papal  palace  on  Monte.  Cavallo,  and  in  the  evening  gave  a  magnificent  ball  to  the  exnobles 
and  others,  their  partisans,  which  was  numeroufly  attended,  yet  with  an  exception  to  the  houies  Lorghefe,  banta- 
croce,  Altemp,  and  Cefarini  ;  I  believe  not  one  diftinguifhed  family  was  prefent  from  defire  or  inclination  :  but 
♦.  _  x.: mu  ft*  a  for  nnnrffTinn  :  and  he  who  honed  to  (avc  a  remnant 


ted,  with  the  lame  fplendour  as  was  cuftomary  on  the  anmverfary  of  St  Peter  s  day.  -  -- 
of  its  illumination  fince  the  arrival  of  the  French,  having  been  before  difplayed  on  the  evening  of  the  Mann 
fete  to  honour  the  manes  of  Duphot,  which,  though  not  quite  fo  opportune,  was  done  to  gratify  the  oihceis 

that  were  to  leave  Rome  on  the  morrow.  .  .  r  ,  .  ,  , 

«  xhe  day  after  this  federation,  the  French  publifhed  the  Roman  conftitution  m  form,  which  was  only  a  re¬ 
petition  of  the  one  (riven  to  the  unfortunate  Venetians,  confiding  of  372  articles,  and  which  I  think  unneceflary 
to  tranferibe,  as  it  would  only  be  giving  what  we  have  already  had  from  time  to  time  in  tranflations  made  from- 
their  own  ”—Duppa's  Journal  of  the  mojl  remarkable  Occurrences  that  took  place  tn  Rome}  upon  the  bubveriion  of 
the  Ecclefiaftical  Government  in  1798- 
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•  rood  of  tociety  depended,  it  had 
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canfes  the  permanent  - 

»the  mo(l  dire&  tendency  to  generate  the  word  paihons 
and  to  annihilate  the  bell. 

Young  men  were  thus  initiated  to  lofe  all  refpedt  for 
their  parents  and  relations,  and  even  encouraged  to 
lodge  information  againft  them,  with  the  hopeful  prof- 
pe£l  of  being  corthdered  as  deferving  well,  of  what  they 
were  plealed  to  denominate,  the  republic  ;  and  by  thus 
weakening  or  dellroyirgthe  bonds  of  rftuftion,  the  way 
was  made  fmooth  and  eafy  to  the  dedi  udUon  of  every 
thing  like  what,  in  a  date  of  civilization,  is  called  cha¬ 
racter  ;  doubtlefs,  in  order  to  prepare  them  the  better 
to  become  the  faithful  agents  of  thofe  whom  they  were 
thus  educated  to  ferve. 

The  mod  remarkable  curiofities  of  this  celebrated 
iucutsui  city  had  already  been  conveyed  to  Paris;  and  as  na* 
ancient  art  tional  vanity  had  now  given  place  to  avarice  in  the 
expofed  to  mi-n(js  0f  the  Directory,  the  remaining  monuments  of 
ancient  or  of  modern  art,  with  which  Rome  abounded, 
were  fold  by  public  au&ion.  Advertifements(E)  vvere 
fent  through  Europe,  offering  paffpoits  to  the  natives 
of  countries  at  war  with  France,  if  they  Ihould  wifh  to 
•become  purchafers  ;  and  thus  the  wealthier  inhabitants 
of  the  Roman  territory  not  only  faw  themfelves  fubjeCl- 
ed  to  fevere  exa&ions,  but  they  beheld  with  cruel  mor¬ 
tification  thofe  obje&s  now  given  up  as  a  prey  to  vul¬ 
gar  fpeculation,  and  difperfed  over  the  world,  which 
had  fo  long  rendered  their  city  the  refort  of  all  na¬ 
tions 
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Such  was  the  progreffive  conduct  of  the  Great  Na» 
tion  towards  an  injured  and  oppreffed  people,  vvhofe 
happinefs  and  deareft  intereffs  were  its  firft  care,  and 
to  whom  freedom  and  liberty  had  been  reftored,  that 
they  might  know  how  to  appreciate  the  virtue  of  their 
benefaClors,  and  the  ineftimable  blcffings  of  indepen¬ 
dence. 

More  fanguinary  feenes  were,  in  the  meanwhile,  ta¬ 
king  place  in  Switzerland.  That  country  had  remain- 


to  Switzer- ecj  neutral  during  the  conteft  in  which. France  had  late 
an“‘  ly  been  engaged  ;  and  had  thus  protected  the  weakefl 


portion  of  her  frontier,  while  the.reft  of  it  was  affailed 
by  the  combined  forces  of  Europe.  The  merit  of  this 
fervice  was  now  forgotten,*  and  the  Directory  refolved 
to  render  Switzerland  one  of  their  tributary  ftates. 
Ambitious  nations  have  in  all  ages  found  it  an  eafy 
matter  to  devife  apologies  for  invading  the  teriitory  of 
their  neighbours.  The  wealthier  branches  of  the  Swifs 
confederacy  were  in  general  governed  by  hereditary  ari- 
flocracics.  Some  of  the  cantons  had  no  government 
within  themfelves,  but  were  the  fubjeCts  of  neighbour¬ 
ing  cantons.  In  confequence  of  this  circumftance,  and 
of  the  contending  privileges  of  different  orders  of  men, 
popular  infurreCtions  were  more  frequent  in  Switzerland 
than  in  any  country  in  Europe,  though  none  was  more 
equitably  governed.  When  an  infurreCKon  took  place 
in  one  canton,  its  government  was  frequently  under  the 
necefiity  of  foliciting  the  aid  of  the  government  of  an 
adjoining  canton,  or  even  of  the  neighbouring  munarchs 


*  1 

of  France  or  Sardinia,  to  enable  it  to  fubduc  its  own  French 
rebellious  fubjeCts.  A  dangerous  precedent  was  thus  Rev°hition 
eftablifhed  ;  and  as  the  French  kings  had  formerly  in- 1  1  98‘ 
terfered  in  favour  of  the  rulers,  the  republican  Direc- 
tory  now  interfered  in  favour  of  the  fubjeCts.  The  can¬ 
ton  *of  Berne  was  fovtreign  of  the  territory  called  the 
Pays  de  Vaud.  In  this  diflriCt  difeontents  had  always 
exifted  ;  and  an  infurreCtion,  under  the  countenance  of 
the  French  Directory,  broke  out  towards  the  end  of 
the  year  1797.  The  government  of  Berne  faw  the  dan¬ 
gerous  nature  of  its  own  fituation  ;  and  on  the  5th  of 
January  iffued  a  proclamation,  commanding  the  inhabi¬ 
tants  of  the  Pays  de  Vaud  to  affemble  in  arms,  to  re¬ 
new  their  oath  of  allegiance,  and  to  reform  every  abufe 
that  might  appear  to  exift  in  iheir  government.  A 
commifiion  was  at  the  fame  time  appointed  by  the  Se¬ 
nate  or  Sovereign  Council  at  Berne  to  examine  all  com¬ 
plaints,  and  to  redrefs  all  grievances.  The  proceedings 
of  this  commiffion,  however,  did  not  keep  pace  with 
the  popular  impatience  ;  and  the  fnfurgents  began  to 
feize  the  ltrong  places  in  their  country.  The  govern¬ 
ment  of  Berne  now  refolved  to  reduce  them  by  force, 
and  fent  troops  againlt  them;  but  their  commander 
Weifs  appears  to  have  aded  with  much  hefitation,  if 
not  with  treachery.  In  the  mean  time,  a  body  of 
French  approached  under  General  Menard.  He  fent 
an  aide  de  camp  with  two  huffars,  with  a  meffage  to 
General  Weifs.  On  the  return  of  the  meffengers,  an  . 
accidental  affray  took  place,  in  which  one  -of  the  huf- 
fars  was  killed.  This  was  magnified  into  an  atrocious 
breach  of  the  law  of  nations.  The  French  advanced  ; 
and  by  the  end  of  January  obtained  poffefiion  of  the 
whole  Pays  de  Vaud.  Still,  however,  the  government 
of  Berne  attempted  to  preferve  peace,  while  it  endea¬ 
voured  to  prepare  for  war.  The  foldiers  who  had  kill¬ 
ed  the  French  lniffar  were  delivered  up,  negociations 
were  begun,  and  a  truce  entered  into  with  General 
Brune,  who  fucceeded  Menard  in  the  command  of  the 
French  troops  in  the  Pays  dc  Vaud.  As  internal  com¬ 
motions  were  breaking  out  in  all  quarters,  an  attempt 
was  made  to  quiet  the  minds  of  the  people,  that  they 
might  be  induced  to  unite  againft  the  threatened  inva-  ^ 
fion.  Fifty- two  deputies  from  the  different  ■  dill  rifts  Undecided; 
were  allowed  to  fit  in  the  Supreme  Council  of  Berne,  condu&of* 
and  a  fimilar  meafnie  was  adopted  by  the  cantons  of^t“a^ 
Zurich,  Lucerne,  Fribourg,  Soleure,  and  Schaff haufen.  seine. 
An  army  of  20,000  men  was  at  the  fame  time  affem- 
bled,  and  intruded  to  the  command  of  M.  d’Erlach, 
•formerly  field-marfhal  in  the- French  fervice.  But  dif- 
affedtion  greatly  prevailed  in  this  army,  and  the  people 
could  not  be  brought  to  any  tolerable  degree  of  union. 

The  French  knew  all  this,  and  demanded  a  total  change 
of  government.  M.  d’Erlach,  dreading  the  increafmg 
tendency  to  defertion  among  his  troops,  requefted  leave 
to  diffolve  the  armiftice.  It  was  granted  by  the  govern¬ 
ment,  and  immediately  recalled.  But  the  French  now 
refufed  to  negcciate  ;  and  on  the  2d  of  March,  Gene¬ 
ral  Schawenberg,  at  the  head  of  13,000  men,  entered 

Soleure  ji 


(e)  A  copy  of  an  advert ifement,  iffued  on  this  cccafion  by  what  was  called  The  A dminj/l ration  of  Finances  and 
Contributions  .of  the  French  Republic  in  Italy ,  is  to  be  found  in  Nicholfon's  Journal  of  Philofcphy ,  Cheinjjlry ,  and 
the  Arts,  for  May  1798.  The  adveitifement  is  dated  at  Rome,  28th  Feb.  1798.  A  copy  of  it  was  fent  by 
Hubert,  the  ager.t  of  the  Trench  adminiftiators,  to  Mr  Trevor  the  .Bririlh  minifter  at  Turin,  and  by  him  was^ 
traiffmiUed  to  England. 
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| ’rench  Soleure.  Friburg  was  afterwards  reduced  by  Brune, 
|  olution,ancl  the  Swifs  army  retreated.  The  government  of 
■  1798.  Berne  was  in  contlernation,  and  decreed  what  was  call- 
1  cd  the  laiufflhurm ,  or  riling  of  the  people;  which,  in  cafes 

■ifterna-  of  emergency,  was 'flu tliorifed  by  their  ancient  cufloms. 
t  1  of  the  The  people  accordingly  afficmbled  ;  and  their  firft  ad 
j  rern-  VV£S  to  diffolyc  the  government,  and  to  offer  to  difmifs 
i  ?tuIaiion t^ie  army>  on  condition  that  the  French  troops  fhould 
*  8er|1Ci  proceed  no  farther.  This  offer  was  refufcd,  unlefs  a 
French  garrifon  fhould  be  received  into  Berne,  and  the 
invaders  continued  to  advance.  The  regular  troops  un¬ 
der  M.  d’Erlach  were  reduced  by  defertion  to  1 4,000. 
The  rifing  of  the  people  had  indeed  fupplied  him  with 
numbers,  but  there  was  no  time  for  arranging  them.  On 
the  5th  of  March  he  was  attached,  and  driven  from  the 
polls  of  Newenbeg  and  Favcnbrun.  He  rallied  his 
troops,  however,  at  Uteren,  where  they  made  a  (land 
for  fome  time.  They  renewed  the  contefl  at  Grau- 
holtz  without  fnocefs,  and  were  driven  from  thence 
about  four  miles  farther  to  the  gates  of  their  capital. 
Here  the  Swifs  army  made  a  lall  and  bloody  effort. 
Being  completely  routed,  they  murdered  many  of  their 
officers  in  defpair,,  and  among  others  their  commander 
M.  d’Erlach.  The  (laughter  on  both  Tides  is  fail  to 
have  been  nearly  equal  ;  but  the  French  fuccecded  in 
obtaining  pcfTcffion  of  Berne  by  capitulation  on  the 
evening  of  the  day  on  which  thefe  battles  were  fought. 
Upon  the  capture  of  this  city,  the  other  more  wealthy 
and  populous  dates  fubmitted  to  the  French  ;  but  the 
poorer  cantons,  who  had  lead  to  lofe,  made  a  tenable 
effort  in  defence  of  their  fmall  pofltflions,  and  the  inde¬ 
pendence  of  their  country.  They  even  at  firfl  com¬ 
pelled  Schaweobcrg  to  retire  with  the  lofs  of  4000 
men  ;  but  were  at  lad  overpowered  by  the  fuperior 
2jx  numbers  and  military  (kill  of  the  French  army.  Swit- 
itzer-  zerland  was  treated  as  a  conquered  country.  Its  pub- 
d  treat-  \{c  magazines  were  feized  by  the  French,  heavy  contri¬ 
ved  C°n" buttons  were  levied,  and  a  new  conditution,  in  imita- 
intry.  tion  °f  that  France,  was  impofed. 

While  the  Directory  continued  to  encroach  upon 
the  independence  of  other  nations,  they  were  not  likely 
to  refpecd  the  freedom  of  their  countrymen  at  home. 
In  the  month  of  April,  a  third  of  the  legiflatnre  was 
changed.  Francis  de  Neuf chateau  went  out  of  the  Di¬ 
redory  .by  ballot,  and  Treilhard  was  chofen  in  his 
dead.  The  Diredory  had  made  great  efforts  to  in¬ 
fluence  the  eledions  in  favour  of  their  friends,  hut  with 
little  fucctfs.  They  prepared  therefore  to  preferve  the 
legislature  in  fubjedion  to  them  by  a  new  violation  of 
le^Direc- the  conditution.  Oil  the  2d  of  May  they  complained 
•yvio-  to  the  Council  of  Five  Hundred  of  the  plots  of  anar- 
es  the  chids  and  royalids;  by  which  they  alleged  that  the  elec- 
nfliuu  tions  {n  many  places  been  made  to  fall  on  men  ho- 
dile  to  the  Republic.  On  the  7th  a  committee  made 
a  report  upon  tlii3  meffage,  and  propofea  that  the  pro¬ 
ceedings  of  many  eledoral  affiemblies  fhould  be  totally 
or  partially  annulled,  according  to  the  charader.s  of  the 
perfons  they  had  chofen.  General  Jourdan,  and  fome 
others,  ventured  to  oppofe  this  plan  as  utterly  incon¬ 
fident  with  the  freedom  of  eledion,  and  as  proceeding 
upon  alleged  intrigues  of  confpirators  againd  the  Re¬ 
public,  while  no  confpiracy  had  been  proved  to  ex- 
id.  But  the  majority  agreed  to  the  propofal  of  the 
committee,  and  arbitrarily  annulled  the  whole  eledion3 
in  fix  or  feven  departments,  befides  the  particular  elec¬ 
tions  of  a  great  number  of  individuals. 
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The  Diredory  now  carried  into  effed  the  mod  fata!  French 
of  all  their  projeds,  that  of  fending  a  powerful  army  to  Rev°Et:on, 
the  ead  to  feize  upon  Egypt,  and  from  thence  to  at- ,  „ 

tack  the  empire  which  Britain  has  acquired  in  India. 

The  treaty  with  Audria  had  no  fooner  been  figned  at  Plans  an 
Campo  Formio,  than  the  Diredory  excited  the  expec-exPfdltion 
tation  of  France  and  of  all  Europe,  by  loudly  proclaim-  andfodiV. 
ing  their  determination  to  invade  Great  Britain.  They 
fent  troops  into  their  own  wedern  departments,  called 
them  the  Army  of  England ,  and  appointed  Bonaoarte 
their  commander  in  chief.  This  officer,  in  the  mean 
time,  had  redded  daring  the  winter  at  Paris.  Here  he 
feems  to  have  endeavoured  to  guard  ag3infl  the  jealoufy 
of  government,  and  the  envy  of  individuals,  by  puffing 
his  time  in  retirement,  and  affiuming  the  character  of  a 
man  of  letters.  He  procured  himftlf  to  be  eleded  a 
member  of  the  National  Institute  ;  but  fo  feldom  did 
he  appear  abroad,  that  when  he  attended  fome  of  its 
pubhV  fittings  his  perfon  was  altogether  unknown  to 
the  fpedacors.  Greedy  of  renown,  but  aware  that  it 
ultimately  depends  upon  the  labours  and  the  approba¬ 
tion  of  the  learned,  he  -never  failed,  when  called  into 
military  ferviec,  to  remind  this  order  of  men  of  his  al¬ 
liance  with  them,  by  adding  to  his  name  at  all  procla¬ 
mations  and  difputches  the  defignation  of  Member  of 
the  National  Inftltute. 

Whether  the  expedition  to  Egypt  was  now  fugge li¬ 
ed  by  Bonaparte  himfelf,  or  whether  it  was  not  a  inure 
by  which  the  prefent  rulers  of  France  impofed  upon  the 
vanity  of  an  enterprifing  young  man,  to  enable  them  to 
get  quit  of  him  and  his  veteran  army,  1*3  not  known. 

It  is  very  poffible,  however,  that  Bonaparte  might  nei¬ 
ther  be  the  devifer  nor  the  unconfcious  vidim  of  tlu3 
plan  ;  but  that  he  might  account  himfelf  more  fafe  a- 
broad,  upon  the  moil  hazardous  expedition,  than  exoo- 
fed  at  home  to  the  malice  of  a  government  that  had  be¬ 
come  jealous  of  his  reputation,  and  was  by  no  means 
fcrupulous  in  its  coridud.  ^ 

The  projeded  invafion  of  Egypt  was  conduded  with  Prepara- 
much  fecrecy.  The  world  was  amnied  with  tales  oft,0!  S  for  ie 
monflrous  rafts  to  be  confbuded  to  convey  the  army  of^1^ ei 
England  over  into  Britain.  To  favour  the  deception, Trccy/” 
Bonaparte  made  a  journey  to  the  weftern  coafl.  in  the 
mean  time,  the  fleet  was  preparing  at  Toulon,  and 
troops  affiemblfng  in  its  neighbourhood.  When  all  was 
in  readinefs,  Bonaparte  embarked  with  40,000  of  the 
troops  that  had  fought  in  Italy.  On  the  9th  of  June 
lie  arrived  at  the  ifland  of  Malta,  and  contrived  to  quar¬ 
rel  with  the  Grandmafier,  becaufe  he  refufed  to  admit 
fo  large  a  fleet  all  at  once  into  his  ports  to  water.  The 
French  General  immediately  landed  his  troops  in  dif¬ 
ferent  quarters,  and  endeavoured  to  reduce  the  ifland. 

The  knights  were  divided  into  factions.  Many  of  them, 
as  is  now  well  known,  were  of  the  order  of  Illumina¬ 
ti,  and  of  courfe  prepared  to  a<R  the  part  of  traitors.  3-3 
After  making  a  very  feeble  reflflance,  the  Grandmafier  Conqucft  cr 
propofed  a  capitulation  ;  and  thus  was  treacheroufly  Ma;u. 
Surrendered,  in  a  few  days,  a  fortrefs  which,  if  defended 
by  faithful  troops,  might  have  held  out  for  as  many 
weeks  againft  all  the  forces  of  the  French  Republic.  Bo¬ 
naparte,  after  leaving  a  garrifon  of  4000  men  in  the 
ifland,  failed  on  the  2  ill  of  June  for  Alexandria.  ^4 

In  the  mean  time,  Rear-admiral  Nelfon,  who,  in  the  Admiral 
ftation  of  Commodore,  had  fignalized  himfelf  in  a  very  Nt-*^on 
high  degree  under  Lord  St  Vincent,  had  been  difpatch-  p1 
ed  in  quefl  of  him  from  the  Britifh  fleet,  which  Hill  LoaaTartc* 

3  I  blockaded 
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.  Prerch  blockaded  Cadiz.  Not  knowing  the  objeft 
Revolution  ,j?reuch  expedition,  the  Britifh  Admiral  failed  fir  ft  to 
1799  Naples;  and  having  there  been  informed  of  the  attack 
upon  Malta,  he  direfted  his  courfe  to  that  ifland.  By 
the  time  he  arrived  there,  however,  Bonaparte  had  de* 
parted.  Conje&uring  now  that  Alexandria  might  be 
the  dedination  of  the  French  troops,  he  failed  thither  ; 
but  they  had  not  been  feen  in  that  quarter,  and  he 
therefore  went  eagerly  in  fcarch  of  them  to  other  parts 
of  the  Mediterranean.  Bonaparte,  in  the  mean  while, 
inftead  of  fleering  in  a  direa  line  for  Alexandria,  had 
proceeded  (lowly,  with  his  immenfe  train  of  nearly  400 
tranfports,  along  the  coafl  of  Greece,  till  he  arrived  at 
the  eaftern  extremity  of  the  ifland  of  Candia.  tlcre  he 
fuddenly  turned  fouthward;  and  in  confequence  of  his 
circuitous  courfe,  did  not  arrive  at  the  coafl  of  Egypt 
till  Admiral  Nelfon’s  fleet  had  left  it.  He  landed  his 
troops  ;  and  on  the  5th  of  July  took  by  ftorm  the  city 
of  Alexandria.  The  inhabitants  defended  themfelves 
very  defperately,  but  without  fit  ill ;  and  for  fome  time 
a  fcene  of  barbarous  pillage  and  maflacre  enfued.  The 
tranfports  that  had  conveyed  the  army  were  now  placed 
within  the  inner  harbour  of  Alexandria,  and  the  (hips 
of  war  under  Admiral  Brueys  call  anchor  in  a  line  clofe 
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along  the  fhorc  of  what  proved  to  them  the  fatal  Bay 


of  Aboukir.  The  army  proceeded  to  the  Nile,  and 
afcendcd  along  the  banks  of  that  river,  fullering  great 
hardihips  from  the  heat  of  the  climate.  They  were 
met  and  encountered  by  the  Mamalukes,  or  military 
force  that  governed  Egypt ;  but  thefe  barbarians  could 
not  refill  the  art  and  order  of  European  war.  Cairo 
was  taken  on  the  23d  of  July.  On  the  25th  another 


battle  was  fought ;  and  on  the  26th  the  Mamalukes 


made  a  laft  effort  in  the  neighbourhood  of  the  celebra¬ 
ted  pyramids  for  the  prefervation  of  their  empire.  Two 
thoufand  of  them  were  killed  on  this  occafion,  400  ca¬ 


mels  laden  with  their  baggage  were  taken,  along  with 
50  pieces  of  cannon 


A  provifional  government  was  now  efUhlifhed  in  E- 
gypt.  Proclamations  were  iffued  in  the  Arabian  tongue, 
declaring  that  the  French  were*  friendly  to  the  religion 
of  Mahomet,  that  they  acknowledged  the  authority  of 
the  Grand  Signior,  and  had  only  come  to  punifh  the 
crimes  committed  by  the  Mamalukes  againfl  their  coun¬ 
trymen  trading  to  ngypt.  Thus  far  all  had  gone 
well ;  but  on  the  ift  of  Auguft  the  Britifh  fleet  appear¬ 
ed  at  the  mouth  of  the  Nile  ;  and  the  fituation  of  the 
French  fleet  having  been  difeovered,  Admiral  Nelfon 
prepared  for  an  attack.  In  number  of  fhips  the  fleets 
were  equal;  but  in  the  number  of  guns  and  weight  of 
metal  the  French  fquadron  had  the  fuperiority.  It 
was  drawn  up,  too,  in  a  form  which  fuggefled  to  its 
the  French  fH  fated  commander  the  idea  of  its  being  invincible;  but 
fieet*  remaining  at  anchor,  the  Britifh  Admiral  was  enabled, 
by  running  fome  of  his  fhips  between  thofe  of  the  ene¬ 
my  and  the  (bore,  to  furround  and  engage  One  part  of 
their  fleet,  while  the  reft  remained  unemployed  and  of 
no  lervice.  In  executing  this  plan  of  attack,  a  Britifh 
fhip,  the  Culloden,  run  aground  ;  but  this  accident  on¬ 
ly  ferved  a3  a  beacon  to  warn  the  others  of  the  fpot 
that  ought  to  be  avoided.  The  battle  commenced  at 
funtet,  and  was  continued  at  intervals  till  daybreak.  At 
laft,  nine  fail  of  the  French  line  were  taken  ;  one  fhip 
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of  the  of  the  line  was  burned  by  her  own  commander  ;  a  fri-  French 
gate  was  burned  in  the  fame  manner,  to  prevent  her  be- ^ev°ktion 
ing  taken.  The  French  Admiral’s  fhip  JTOrient  took 
fire,  and  blew  up  during  the  a£lion,  and  only  a  fmali 
number  of  her  crew  of  1000  men  efcaped  deftruAion. 

Two  French  fhips  of  the  line  and  two  frigates  were 
faved  by  a  timely  flight  (f).  I 

No  naval  engagement  has  in  modern  times  produced Conlequeal 
fuch  important  confequences  as  this.  The  unexampled  ces  of  his 
military  efforts  made  by  France  had  gradually  di{Tblvedvl<ft°ry*  jj 
the  combination  which  the  princes  of  Europe  formed 
again  ft  her.  By  the  t  rain  of  victories  which  Bona¬ 
parte  had  gained,  the  houfe  of  Auftria,  her  moft  power¬ 
ful  rival,  had  been  humbled  and  intimidated.  The 
whole  continent  looked  towards  the  new  Republic  with 
confternation  ;  and  when  the  l)ire<ftory  feized  upon 
Rome  and  Switzerland,  none  were  found  hardy  enough 
to  interpofe  in  their  favour.  The  current  of  affairs  was 
now  almoft  inftantaneoufly  altered.  Europe  beheld  Bo¬ 
naparte,  with  his  invincible  army,  exiled  from  its  fhorcs, 
and  {hut  up  in  a  barbarous  country,  from  which  the 
triumphant  navy  of  Britain  might  for  ever  prevent  his 
return.  The  enemies  of  France  could  not  beforehand 
have  conceived  the  poflibility  of  the  event  which  was 
now  realifed  ;  and  the  hope  was  naturally  excited  of 
being  able  to  form  a  new  and  more  efficient  coalition 
againft  a  government  which  had  fo  grofsly  abufed  the 
temporary  profperity  it  had  enjoyed.  The  northern 
powers  began  to  liften  to  the  propofals  made  to  them 
by  Great  Britain-  for  commencing  hoftilities  anew,  and 
the  Italian  ftates  prepared  to  make  another  effort  for 
independence.  The  court  of  Naples  in  particular  open¬ 
ly  avowed  its  joy  on  account  of  the  recent  definition 
of  the  French  fleet.  The  king  himfelf  put  to  fea  to 
meet  Admiral  Nelfon  on  his  return  from  the  Nile.  Il¬ 
luminations  took  place  in  the  capital,  and  vigorous  pre¬ 
parations  were  made  for  war.  The  Grand  Signior,  who 
had  poffeffed  of  late  little  authority  in  Egypt,  and  might 
perhaps  have  been  induced  to  relinquifh  his  claims  on 
that  province  rather  than  engage  his  decaying  empire  in 
war,  now  entered  into  clofe  alliance  with  Britain,  and 
engaged  in  hoftilities  againft  the  French.  Tippoo  Sul¬ 
tan  had  ftipulated  for  the  aid  of  a  French  army  againft 
the  Britifli  in  India  ;  but  Bonaparte,  on  taking  pof- 
feffion  of  Suez  and  the  other  Egyptian  ports  on  the 
Red  Sea,  found  no  (hipping  there  fit  to  tranfport  his 
army  to  the  Indian  peninfula.  Inftead  of  proceeding 
therefore  upon  any  fpkndid  fcheme  of  farther  conqneft, 
he  was  compelled  to  remain  in  his  prefent  fituation,  and 
to  contend  for  exiitence  againft  the  whole  force  of  the 
Ottoman  empire. 

The  French  at  this  time  did  not  venture  to  fend  forth  Reheliio; 
any  large  fleet  upon  the  ocean  ;  but  wherever  their *n  *r^alj 
fmailer  fquadrons  appeared,  the  fortune  of  Britain  over¬ 
powered  them  there  no  lefs  than  it  had  done  in  the  Me¬ 
diterranean.  They  had  long  promifed  aid  to  the  dif- 
affe£led  party  in  Ireland  ;  but  weary  of  fruitlefs  expec¬ 
tation,  the  Irifh  had  during  this  fummer  broken  out  in¬ 
to  rebellion,  without  waiting  the  arrival  of  the  troops 
whom  the  Dire&ory  had  engaged  to  fend  to  their  af« 
fiftance.  While  the  rebellion  was  at  its  height,  and  al¬ 
though  the  infurgents  for  fome  time  occupied  the  fea 
port  of  Wexford,  the  French  did  not  arrive.  After¬ 
wards* 
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(f)  The  two  Ihipa  of  the  line  and  one  of  the  frigates  have  been  fince  taken. 
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.,,r'5.  however,  when' the  rebellion  had  been  totally  \ermine  the  precife  boundary  of  France ;  whether  her  Jr^h 


t  olutioiii  fubdued,  they  attempted  to  elude  the  vigilance  of  the 
|t/9s*  Xjritiih  fleet,  and  to  land  men  in  fmall  parties.  On  the 
1  77^  ssd  of  Aiiguft,  General  Humbert  came  aftiore  at  Kil- 
j  bfy  Tup  hi  a,  at  the  head  of  about  i  ico  men.  .  Even  this  fmall 
Irtrtl  Vy  party  might  have  been  dangerous  had  it  arrived  a  month 
;  Dirtc*  earlier;  and  it  aftuaily  produced  very  ferious  alarm. 

It  confided  of  men  ftkfted  with  great  care,  knd  ca¬ 
pable  of  enduring  much  fatigue.  They  were  joined  by 
a  few  of  the  molt  refolute  of  the  difeontented  Irifh  in 
the  neighbourhood,  and  fpeedily  defeated  General  Lake, 
who  advanced  againft  them  with  a  fuperior  force,  ta- 
king  fiom  him  fix  pieces  of  cannon.  They  next  march¬ 
ed  in  different  direftions,  for  the  purpofe  of  railing  the 
people,  and  maintained  their  ground  in  the  country  du¬ 
ring  three  weeks.  Finding,  however,  that  he  was  not 
feconded  by  additional  troops  from  France,  that  the  re¬ 
bellion  in  Ireland  had  been  fully  fubdued,  and  that 
35,000  men  under  Lord  Cornwallis  were  doling  round 
him,  Humbert  difmifftd  his  Irifh  affociates;  and  four 
days  thereafter,  having  encountered  one  of  the  Britifh 
columns  in  his  march,  lie  laid  down  his  arms.  Now, 
when  it  was  too  late,  the  Direftory  was  very  active  in 
fending  troops  towards  Ireland  ;  but  all  their  efforts 
were  defeated  by  the  fupeiiority  of  the  Britilh  navy. 

■ 34*  On  the  1 2th  of  October,  Sir  John  Borlafe  Warren  took 

I 'mart  de- La  Hoche,  a  (hip  of  84  guns,  and  four  frigates,  at- 
leafed  by  tempting  to  reach  Ireland  with  nearly  3OCO  men  on 
She  Bri  ill.  board.  The  other  (hips  belonging  to  the  French  fqua- 
1 3vy'  dron,  which  conveyed  5000  men  in  all,  contrived  to 
make  their  efcape  by  failing  round  by  the  north  of  the 
ifland.  On  the  20th  of  the  fame  month  another  fri¬ 
gate  bound  for  Ireland  was  taken  ;  and  the  French 
finding  that  the  fea  was  completely  occupied  by  the 
Britift  fleet,  were  at  laft  compelled  to  defift  from  their 
enterprife. 

Ever  lince  the  treaty  of  Campo  Formio  had  been 
concluded,  a  congrefs  of  minifters  from  the  French  Di¬ 
rectory,  and  from  the  German  princes,  had  been  nego- 
dating  at  Raftadt  a  treaty  between  b ranee  and  the  em¬ 
pire.  As  thefe  negociations  terminated  in  nothing, 
and  were  tedious  and  uninterefting  during  their  pro- 
grefs,  it  is  unneceffary  to  enter  into  a  detail  of  the  lleps 
by  which  they  were  conducted.  I  he  intended  refult 
of  them  had  been  previoufly  arranged  between  the  Em¬ 
peror  and  the  Direftory  in  the  fecret  convention  of 
Campo  Formio,  which  has  been  already  mentioned. 

NegotL  That  the  articles  of  this  convention  might  be  concealed, 

I  ti'ins  at  the  French  minifters  at  Raftadt  formally  brought  for- 
■  Haftadt.  ward  their  propofals  in  fucccllion  lor  the  difcullion  of 
the  German  deputies.  The  French  demanded  that  the 
Rhine  fhould  be  the  boundary  of  their  Republic.  1  he 
Germans  refilled  this.  References  were  made  to  the 
diet  of  Ratifbone,  and  long  difeuflions  and  negocia¬ 
tions  took  place  among  the  different  princes.  When 
it  was  found  that  little  was  to  be  expefted  from  the 
protection  of  Auflria,  the  German  deputies  at  Raftadt 
were  inftrufted  to  offer  one  half  of  the  tertitory  . de¬ 
manded.  This  offer  was  rtfufed,  and  new  negociations 
took  place.  rI  he  other  half  was  at  laft  yielded  up,  and 
a  long  difeuflion  commenced  about  the  debts  due  by 
the  ceded  territory,  which  the  brench  refufed  to  pay. 
The  tolls  upon  the  river,  and  upon  the  rivers  flowing 
into  the  Rhine,  alfo  gave  rife  to  much  altercation.  It 
was  even  a  matter  of  no  fmall  difficulty,  after  allj  to  de- 


ttrritory  fhould  extend  to  the  lc*t  bank,  toe  rigni  oan.it, 

or  the  thalweg,  that  is,  the  middle  of  the  navigable. - ^ 

channel  of  the  river.  It  became  alfo  a  queftion  how 
thole  princes  ought  to  be  indemnified  who  loft  their  re- 
venues  or  territories  by  the  new  acqui  lit  ions  of  France; 
and  it  was  at  length  agreed  that  they  fhould  receive 
portions  of  the  ecelciialtical  eftates  in  Germany. 

Thefe  difeuflions,  condufted  with  endlefs  formality 
and  procraftination,  Hill  occupied  the  congrefs  at  Ra¬ 
ft  ad  L;  but  it  now  became  gradually  moie  probable  that  344> 
no  treaty  would  be  concluded  at  that  place.  Auftna  P:epara- 
began  to  (Lengthen  her  armies  in  all  quarters.  Ruflia,nons  for 
that  had  hitherto  avoided  any  aftive  inter fei  ence  m  the  hutment? 
conteft,  placed  a  large  body  of  troops  in  britifh  pay, 
and  fent  them  towards  the  German  frontiers.  The  king 
of  Naples  avowedly  and  eagerly  prepared  for  war.  I  his 
impatient  monarch,  relolvmg  to  attack  without  delay 
the  French  troops  who  occupied  the  Roman  territory, 
procured  General  Mack  and  other  officers  from  the 
court  of  Vienna  to  affume  the  command  of  his  army. 

Without  waiting,  however,  till  Auftna  fhould  com¬ 
mence  the  attack,  he  rafhly  began  the  war  alone  and 
unaided,  excepting  by  the  Britifh  fleet,  and  thus  drew 
upon  himfelf  the  whole  force  of  the  brench  Republic. 

The  Direftory  did  not  fufpeft  luch  imprudent  conduft 
on  the  part  of  this  prince  ;  and  accordingly,  when  Gene¬ 
ral  Mack  entered  the  Roman  territory,  at  the  head  of 
4<;,coo  men,  the  French  troops  in  that  quarter  were  al¬ 
together  unequal  to  the  conteft.  A  French  ambaffa- 
dor  ft  ill  reiided  at  Naples  when  this  event  took  place, 
and  w  ar  was  not  declared.  When  the  French  General 
Championnet  complained  of  the  attack  made  upon  his 
polls  under  tilde  circumftances,  he  was  informed  in  a 
letter  by  General  Mack,  that  the  king  of  Naples  had 
refolved  to  cake  pofieflion  of  the  Roman  territory,  ha¬ 
ving  never  acknowledged  its  exiftence  as  a  Republic  ; 
he  therefore  required  the  brench  quietly  to  depart  into 
the  Cifalpine  ftates;  declaring,  that  any  aft  oi  hoftility 
on  their  part,  or  their  entrance  into  the  territory  ot 
Tufcany,  would  be  regarded  as  a  declaration  of  war. 
Championnet  finding  himfelf  unable  to  refifl  the  force  34 3 

now  brought  againft  him,  aftuaily  evacuated  Rome.  He  The  Nea. 
left,  however,  a  garrifon  in  the  cattle  of  St  Angelo,  and 
endeavoured  to  concentrate  whatever  troops  he  could  fejj*lon 
haft  ily  coll  eft  in  the  northern  extremity  of  the  Roman  Roni^. 
ftate.  Towards  the  end  of  November,  General  Mack 
entered  Rome  without  oppofition. 

When  thefe  events  came^to  be  known  at  Paris,  war 
was  immediately  declared  againft  the  king  of  Naples, 
and  alfo  againft  the  king  of  Sardinia.  1  his  laft  prince 
had  made  no  attack  upon  France  ;  but  he  was  accnled 
by  the  Direftory,  in  their  mefl'age  to  the  Councils,  of 
difajfcclion  to  the  Republic,  and  of  wi/hing  to  join  the 
king  of  Naples  in  his  holtile  efforts.  This  accufation 
could  not  well  be  falfe.  From  the  period  of  Bonapar¬ 
te’s  fuccefsful  irruption  into  Italy,  the  king  of  Sardinia 
had  felt  himfelf  placed  in  the  moll  humiliating  circurn- 
ftances  ;  his  moll  important  fortreffes  were  occupied 
by  the  French  ;  they  levied  in  his  country  what  con¬ 
tributions  they  thought  fit  ;  and  when  they  recently 
required  him  to  receive  a  garrifon  into  his  capital,  he 
found  himfelf  unable  to  rciill  the  demand.  Even  now,  pjar(i  fate 
when  they  performed  the  ufelefs  ceremony  of  declaiingnf  tte  king 
war,  he  could  make  no  effort  in  his  own  defence,  and  of  Sardinia. 

3  I  2  quietly 
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French  quietly  gave  them  a  formal  refignation  in  writing  of 
Revolution,  his  whole  continental  dominions,  consenting  to  retire  to 
i _ j  the  ifland  of  Sardinia. 

In  the  mean  time,  the  conteft  with  Naples  was  foon 
decided.  The  French  on  their  retreat  were  much  ha- 
raffed  by  the  people  of  the  country.  The  Neapolitan 
troops  regarded  them  with  fuch  animofity,  that  they 
fcarcely  obferved  the  modegp  rules  of  war  towards  the 
pri foners  who  fell  into  their  hands.  Even  their  leaders 
feemed  in  this  refpeft  to  have  forgotten  the  pradtice  of 
nations  ;  for  when  General  Bouchard,  by  order  of  Ge¬ 
neral  Mack,  fummoned  the  caftle  of  St  Angelo  to  fur- 
render,  he  declared,  that  he  would  confider  the  pri- 
foners  of  war  and  the  lick  in  the  hofpitals  as  lioftages 
for  the  condudl  of  the  garrifon;  and  that  for  every  gun 
that  fhould  be  fired  from  the  caftle,  a  man  fhould  be 
put  to  death.  It  cannot  well  be  imagined  that  the 
Neapolitan  officers  would  have  adted  in  this  vehement 
manner,  had  they  not  expedted  countenance  and  fup- 
347  port  from  the  immediate  co-opcration  of  Auftrian 
Naples  con- troops.  In  their  hopes  from  this  quarter,  however, 
by^the  ^  tlie)r  wcre  completely  difappointed.  Mindful  of  her  re- 
French.  cent  calamities,  and  attentive  only  to  her  own  aggrati- 
difernent,  AuftriV  feems  ftill  to  have  expe&ed  more  from 
negociation  than  from  war,  and  the  territory  of  Naples 
foon  fell  into  the  hands  of  the  French.  Such  indeed 
was  the  terror  of  the  French  name  in  Italy,  or  fuch 
v/as  the  difafFedlion  or  cowardice  of  the  Neapolitan 
troops  themfelves,  that  they  were  beaten  by  cne-fourth 
of  their  nUmbei  in  different  engagements,  at  Terni, 
Porto  Fermo,  Civita  Caftellana,  Otricoli,  and  Calvi. 
At  the  commencement  of  the  conteft,  a  body  of  Nea¬ 
politans,  with  the  affillance  of  the  British  fleet,  had 
been  landed  at  Leghorn,  for  the  purpofe  of  taking  the 
French  in  the  rear:  but  they,  difregarding  this  attempt 
on  the  part  of  fuch  an  enemy,  preffecl  on  towards  Na¬ 
ples.  By  degrees,  General  Mack’s  army  being  redu¬ 
ced  by  the  refult  of  the  battles  which  it  fought,  and 
by  defertion,  to  12, coo  men,  he  found  it  neceffary  to 
advife  the  king  and  royal  family  of  Naples  to  take  re¬ 
fuge  on  board  the  Britifh  fleet.  They  did  fo  ;  and 
arrived  at  Palermo,  in  Sicily,  on  the  27th  of  Decem¬ 
ber,  in  the  Britifh  Admiral  Lord  Nelfon’s  fhip.  Ge¬ 
neral  Mack,  in  the  mean  time,  requefted  an  armiftice, 
to  afford  an  opportunity  for  making  pence  ;  but  this 
was  refufed.  Being  driven  from  Capua,  which  is  the 
hft  military  poft  of  any  ftrength  in  the  Neapolitan,  ter¬ 
ritory,  and  lus  life  being  in  no  fmall  danger  from  the 
difaffe&icn  of  his  own  troeps,  he  at  laft  found  it  necef- 
fary  to  feek  for  fafety,  by  lurrendering  himfelf,  along 
with  the  officers  of  his  ftaff,  to  the  French  General. 
The  governor  of  Naples,  in  the  mean  time,  offered  to 
the  French  a  contribution  in  money,  if  the  eommander 
in  chief  would  confent  to  avoid  entering  that  city.  The 
offer  was  accepted,  and  the  invading  army  remained  at 
Capua.  General  Serrurier,  on  the  28th  of  December, 
at  the  head  of  a  column  of  French  troops,  expelled  the 
Neapolitans  from  Leghorn,  and  took  poffeffion  of  that 
pbce.  So  far  as  the  efforts  of  regular  armies  are  to  be 
confidered,  the  war  might  now  therefore  be  regarded  as 
brought  to  a  termination  ;  but  the  French  had  fpee- 
diiy  a  new  and  unufual  enemy  to  contend  againft. 

179 9.  From  the  mildnefsof  the  climate,  and  the  fertility  of 

the  foil,  human  life  can  be  fuftained  in  the  fouthern 
parts  of  Italy  with  fewer  efforts  of  induftry  than  in  al¬ 
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rnoft  arty  other  country  in  Europe.  Hence  ariies  a  French  l| 
general  propenfity  to  idlcnefs,  which  is  increafed  by  the  ^ev°IutkJ 
numerous  charitable  inflitutions  to  which  the  Roman  1 ^9- 
Catholic  religion  gives  rife.  In  the  city  of  Naples  there 
had  long  exifted  a  body  of  peifons  under  the  denomina-  TheLazza  1 
tion  of  Lnxxoroni  or  Beggars,  amounting  to  the  incre  roni  dfej,  I 
dibte  number  of  from  thirty  to  forty  thoufand  men,£^hlhs  j 
who  did  nothing,  and  fnbfifted  merely  by  charity,  or  by  RnC  *  I 
fuch  ffiifts  as  occafionally  occurred  to  them.  One  of 
thefe  frequently  was  the  menacing  the  ft  ate  with  an  in- 
furre&ion,  in  cafe  their  wants  were  not  inftantiy  fup- 
plied  ;  which  ufually  drew  from  a  feeble  adminiftration  I 

very  liberal  diftributions  of  money  and  provifions.  On 
the  prefent  occafion  they  demonftrated  abundance  of 
loyalty  ;  but  the  king  had  thought  fit  to  avoid  entruft- 
ing  his  fafety  to  fuch  defender-.  During  the  confu* 
fion  which  followed  the  flight  of  the  court  and  the  ap¬ 
proach  of  the  French  army,  the  Lazzaroni  became  mu¬ 
tinous.  They  heard  that  the  French  abolifhed,  where- 
ever  they  came,  all  thofe  monafteries  and  other  religious 
eftablifhments  which  are  the  great  fources  of  public 
charity.  The  Lazzaroni,  therefore,  conceived  themoft 
violent  hatred  againft  them,  and  againft  all  who  were 
fufpc&ed  of  favouring  opinions  hoftile  to  royal  govern¬ 
ment.  In  the  beginning  of  January  they  began  to 
ffiew  fymptoms  of  dilcontent,  and  in  a  few  days  broke 
out  into  open  infurredtion.  The  members  of  the  go¬ 
vernment  left  by  the  Icing,  overcome  by  habitual  terror 
of  the  Lazzaroni,  coniulted  merely  their  own  perfonai 
fafety,  and  made  no  effort  to  prderve  the  public  tran¬ 
quillity.  Prince  Militorni  bad  gained  confideralle  ap- 
plaufe  on  account  of  his  vigorous  defence  of  Capua  a- 
gainft  the  French.  The  Lazzaroni  therefore  ele&ed 
him  their  commander  in  chief;  but  he  attempted  in  vain 
to  refrain  their  violence  and  love  of  plunder.  They 

declared  hoflility  againft  the  French  and  all  the  ad- 

vifers  of  the  armiftice.  They  broke  open  the  prifons, 
and  put  to  death  all  thofe  v  ho  were  confined  on  ac¬ 
count  of  political  offences  againft  the  royal  govern¬ 
ment.  They  next  fpread  themfelves  over  the  city  in  Their  oti-t*  I 
fearch  of  thofe  perfons  whom  they  confidered  as  fa-i^ges.  I 
vourable  to  the  invaders,  and  committed  murder  and 

robbery  in  all  quarters,  concluding  Ly  burning  the 

Louies  of  thofe  accounted  difafiVfled.  An  attempt  v/as 
made  by  a  confiderable  body  of  the  inhabitants,  who 
thought  themfelves  in  the  greateft  danger,  to  refill  their 
fury,  by  fortifying  the  convent  of  the  Cel  eft  ins,  and  re¬ 
tiring  thither ;  but  the  Lazzaroni,  after  encountering 
the  lire  of  cannon  and  of  imifketrv,  iuccetded  in  ftorm- 
ing  the  place,  and  deftroyed  ail  who  had  taken  lefuge 
there.  Their  power  and  their  fury  were  now  equally 
boundkfs,  aud  the  city  became  in  n  any  quarters  a  fcenc  s 
of  mafiacre  and  pillage.  Prince  Militorni,  therefore, 
went  to  Capua,  and  requefted  Championnet  to  refeue 
Naples  from  utter  ruin  by  occupying  it  with  his  army* 

For  this  purpofe  it  was  ai  ranged,  that  a  column  of 
French  troops  fhould  fecretly  advance  by  a  circuitous 
march,  and  fuddenly  enter  the  city  from  the  oppofite 
quarter.  Before  this  plan  could  be  fully  executed,  the 
Lazzaroni  had  adopted  the  daring  refolution  of  attack¬ 
ing  the  French  within  the  fortifications  of  Capua.  Ac¬ 
cordingly  two- thirds  of  them  marched  out  upon  this  en- 
terprife,  and  fpent  the  19th  and  20th  of  January7'  in  at¬ 
tempting  to  take  Capua  by  affault.  Multitudes  of  thefe 
men  here  perifhed  by  the  artillery  of  the  place;  for  the 

French, 
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neb  French,  to  favour  the  capture  of  Nap!e3  by  the  party 
R  luuon,tkat  had  been  fent  eaftwavd  for  that  purpofe,.  avokkd 
1  making  any  fally,  and  remained  upon  the  defective.  The 
Lazzaroni  at  Capua,  however,  having  learned  on  the 
2 1  ft  that  a  French  column  had  marched  to  Naples,  ?nd 
approached  the  g*tts,  fuddenly  returned  to  the  a fli fi¬ 
ance  of  their  brethren  in  the  capital.  They  were  clofe- 
ly  puifued  by  the  French  ;  but  they  had  itifure,  ne- 
verthelefs,  to  barricade  the  ftreets,  and  to  form  them- 
J elves  into  parties  for  the  defence  of  different  quarters. 
A  dreadful  and  fanguinary  contefl  now  erftued,  which 
laded  from  the  morning  of  the  22d  to  the  evening  of 
the  2^d  of  January.,  The  Lazzaroni,  with  fome  peu- 
fants  who  had  joined  them,  diiputed  obdinately  every 
foot  of  ground  ;  and  by  the  energy  which  they  dis¬ 
played,  cad  a  fevere  reproach  upon  the  feeble  and  un- 
ikilful  government,  which  had  not  been  able  to  direA 
in  a  better  manner  the  courage  cf  fnch  men.  At  length, 
after  having  been  gradually  driven  from  dreet  to  ttreet, 
the  Lazzaroni  rallied  for  the  lad  time  at  one  of  ,the 
g3tes  of  the  city,  where  they  were  nearly  exterminated. 
The  inhabitants  rejoiced  on  account  of  their  own  el'cape 
to  iy  ex  from  immediate  ruin;  and  while  the  French  armies 
t  iinattd.  foun(j  themfelves  become  odious  iu  all  the  other'eoun- 
tries  which  they  had.  entered,  they  here  found  tliem- 
felves,  from  the  peculiar  circumilancea  of  the  cafe,  re¬ 
ceived  with  unfeigned  welcome,  in  a  city  which  holds 
the  third  place  in  population  and  fplendour  among  the 
capitals  of  Europe. 

This  may  be  regarded  as  the  lad  triumph  enjoyed  by 
the  DireAory.  The  confequences  of  their  conduit 
weie  now  gathering  fad  around  them.  I  hey  were  de- 
fervedly  unpopular  at  home  ;  not  only  from  the  viola¬ 
tions  they  had  offered  to  the  conditution  of  their  coun¬ 
try,  but  alfo  from  the  manner  in  which  they  conducted 
public  affairs  in  detail.  They  fet  no  bounds  to  their 
profufion,  or  to  the  exaAions  with  which  their  agents 
vexed  the  conquered  countries.  Championnet,  a  fir  am  eel 
of  the  extortions  of  which  the  commiffaries  of  the  Di¬ 
reAory  were  guilty,  attempted  in  Italy  to  veftrain 
them  ;  and  the  confequence  was,  that,  upon  the  com¬ 
plaint  of  the  commiffary  Tay poult,  he  was  deprived  of 
his  command,  and  thrown  into  prifon.  Scherer,  the  mi- 
nider  of  war,  was  appointed  his  fncceffor.  Under  him 
the  rapacity  of  the  agents  of  government,  and  the  em- 
hezzlement  of  the  public  ftores,  was  carried  to  its 
r»aclty  cf  height.  The  numbers  of  the  armies were  differed  to  de- 
Direc-  cline,  tli2t  the  Directory,  the  ccmnuffanes,  and  the  ge¬ 
nerals,  might  become  rich.  Thus  the  Hate  was  left  to¬ 
tally  unprepared  againd  the  ftonn  which  was  now  1a- 
pidly  gathering  from  abroad.  Still,  however,  brarce 
was  feared  by  the  neighbouring  nations,  to  whom  the 
prefent  ftate  of  her  internal  affairs  was  obfeurely  known. 
Though  an  army  of  4  5,000  Ruffians  had  advanced  to 
the  aid  of  Audria,  yet  that  Cabinet  hefitated  to  declare 
war.  Pruffia  was  eagerly  folicited  by  Britain  to  take 
up  arms  againft  France,  and  large  pecuniary  aid  was 


offered;  but  Sieyes,  the  DireAory’s  ambaftador  at  Eer-  French 
Iin,  artfully  contrived  to  defeat  this  negociation^and  to  Re^lLiUon> 

counteract  the  unpopularity  of  his  country  in  Germa-  - - J- 

ny,  by  publi filing  the  fee  ret  convention  at  Campo  For- 
mio,  which  we  have  already  mentioned.  .  This  treaty 
demon  drat ed  fo  clearly  to  the  German  princes  the  ut¬ 
ter  unconcern  with  which  their  independence  and  their 
in te refts  were  regarded  by  the  head  cf  the  empire,  that 
no  deady  co  operation  with  Audria  could  henceforth 
be  expedted  from  them.  The  greater  number. of  them, 
therefore,  refolved  to  maintain  their  neutrality  under 
the  protection  of  Pruffia. 

On  the  2d  of  January,  the  French  n.iniders  at  Rr.- 
ftadt  prefer. ted  ?.  note  to  the  congrefs,  in  which  tliey 
intimated,  that  the  entrance  of  Ruffian  troops  into  Ger- 
many,  if  not  refilled,  would  be  regarded  by  them  as. a 
declaration  of  war.  Some  negotiation^  took  place  in 
confequence  of  this  note,  but  no  fatisfaCiory  an  fiver  was 
returned.  On  the  26th  of  that  month,  the  ft  rang  for- 
trefs  of  Ehrcnhrtitftein  furrtndered,  after  having  re¬ 
mained  urJ.tr  blockade  iince  the  conclufion  of  the  trea¬ 
ty  of  Campo  Formio.  By  the  poffelfion  cf  this  place, 
and  of  Mcntz  and  Dufitliorf,  France  was  now  render¬ 
ed  very  formidable  on  the  Rhine.  As  the  poflcfftd  al¬ 
fo  the  ftrong  countiy  of  Switzerland,  and  all  the  forti¬ 
fied  places  of  Italy,  the  was  well  prepared,  not  only  for 
defence,  but  for  active  operation  ;  for  it  is  now  known, 
that  the  conferences  of  Radadt  were  purpofely  pro¬ 
tracted,  by  orders  from  the  DireAory,  till  the  French 
armies  Ihould  be  ready  to  take  the  field  with  advan¬ 
tage  againft  an  enemy  vviiofe  couduA  betrayed  the  mod  ^-3 
cutpabte  tardinefs.  At  this  time  Jpurdan  commanded  War  re- 
on  the  Upper  Rhine  from  Meins  to  Huningen  ;  Maf-newed  on 
fena  occupied  with  an  army  the  eafterr.  frontier  of  Swit-1  e  ’lI  c> 
zcrland  towards  the  Grifon  country;  Scherer  was  com¬ 
mander  in  chief  in  Italy  ;  Moreau  uAed  as  general  of 
a  divifion  under  him ;  and  Macdonald  commanded  the 
troops  that  occupied  the  territory  of  Rome  and  Naples. 

But  thefe  armies  that  kept  in  febjt  Aion,  and  were  now 
to  defend  fo  many  countiies,  fcarcely  amounted  to 
1  7c, co c  men  in  all,  and  were  far  outnumbered  by  the 
armies  which  Audita  alone,  without  -be  aid  cf  Rufha, 
ecu  Id  bring  into  the  field.  The  Directory,  however, 
confiding  in  the  unity  of  its  own  plans,  in  the  undeci¬ 
ded  politics  of  the  court  of  Vienna,  and  in.  the  confe- 
quent  flow  movements  of  the  Imperial  armies,  was  ea¬ 
ger  to  renew  the  war;  and  the  two  Councils,  on  the 
j  3 tli  of  March,  declared  France  to  be  at  war  with  the 
Emperor  of  Germany  and  the  Grand  Duke  of  1  ufca- 
r.y.  The  war,  however,  had  already  been  begun.  On 
the  id  of  March  Jourdan  crofted  the  Rhine  at  Straf-  , 
burg,  and  occupied  feveral  ftrong  pofitions  in  Swabia. 

Manhcim  was  taken,  and  Philipfburg  fummoned  to  fur- 
render  by  Bernadotte  (g),  while  St  Cyr  entered  Stut. 
gard.  On  the  41?*  of  March  the  Andrians  crofted  the 
Lech,  under  the  command  of  the  Archduke  Cliailes,  to 
oppofe  this  army.  Maftena  advanced  into  the  territory 


(g)  This  fummons  was  conceived  in  very  extraordinary  terms,  and  cannot 
pofition  that  Bernadotte  believed  the  Auftrtan  officers  imefted  wit  Menc  .  pri  P  •  .  j  j  fovere,Vn 

mander  of  the  fortrefs  to  furrender  without  ref.ftance  and  thus  v.olate  the  truft  repofed  in  h.m^by  h.s  foverngn. 
He  tells  him,  that  a  difeharge  of  his  duty  would  produce  the  JefeHum  cf  lns  £ 

the  folly  and  danger  of  leading  troops  to  aftion  agatnjl  thar  'will;  and,  laftly,  be  threatens  him  with  vengeanct 

he  fhould  dare  to  rejijl! 
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Yrench  of  the  Grifons  ;  and  furprifing  a  ftrong  body  of  Auf- 
B evolution,  trJansr?  took  them  all  prifoners,  together  with  their  Ge- 
I799'  neral  Auffenburgh,  and  the  whole  of  his  ftaff,  after  a 
defperate  refiftance  under  the  walls  of  Cotre.  The  re 
duCtion  of  the  Grifons  was  the  confequence  of  this  vic¬ 
tory. 

But  in  order  to  complete  the  plan  of  the  French, 
which  was  to  effeCt  a  junction  with  their  tv/o  armies, 
that  of  MafTena  in  Switzerland  with  that  of  jourdan  in 
Germany,  it  was  neceftary  to  carry  the  important  poll 
of Feldkircli,  which  was  occupied  by  the  Anftrian  Ge¬ 
neral  Hotze,  whofe  line  extended  from  the  frontiers  of 
the  Grifons,  to  the  north -eaft  by  the  Vorelberg,  to  the 
eaftem  extremity  of  the  Take  Conftance.  Vigorously 
repulfed  in  his  firft  attack,  MafTena  renewed  it,  live  dif¬ 
ferent  times,  with  frefh  forces,  and  increased  impetuofi- 
ty.  But  all  could  not  avail  againft  the  fleady  bravery 
df  the  Auftrians,  who  drove  back  the  affailants  with 
immenfe  (laughter.  The  French,  however,  being  in 
pofleflion  of  the  Grifons,  the  invafion  of  the  Engadine, 
and  the  county  of  Bormio,  by  a  divifion  of  the  army  of 
Italy  cantoned  in  the  Valteline,  under  the  orders  of  Ge¬ 
neral  Cafabianca,  was  facilitated.  The  Auftrians,  too 
weak  in  that  quarter  to  refill  them,  retreated  into  the 
Tyrol,  whither  they  were  purfued  by  the  French,  who 
forced  fome  of  the  defiles  by  which  the  entrance  of  that 
country  wasMefcnded,  and  extended  their  deftrudive 
incurfions  as  far  as  Glurenz  and  Nauders. 

‘  Meanwhile  the  van-guard  of  the  main  army  of  the 
Imperialifts  pufhed  forward  to  meet  the  enemy.  On  the 
2cth  of  March  it  was  attacked  by  Jourdan, -who  diove 
in  the  outpofts ;  but  on  the  following  day  that  general 
was  himfelf  attacked  in  the;  centre  of  his  army,  dri¬ 
ven  from  his  pofition,  and  compelled  to  retire  during 
the  night  to  Stockach. -Both  parties  now  prepared  for 
a  decifive  engagement.  On  the  24th,  the  Archduke 
encamped  before  Stockach,  with  his  right  wing  towards 
Nellenburg,  ar.d  his  left  near  Wallenweis.  On  the  2^th, 
at  day  break,  the  French-army  began  the  attack.  They 
dire  died  their  chief  efforts  againft  the  right  wing  of  the 
Auftrians  commanded  by  General  Meerfeldt.  The  battle 
was  long  and  obflinate.  From  five  o’clock  in  the  morn¬ 
ing  till  paft  one  of  the' afternoon,  its  termination  re¬ 
mained  extremely  doubtful.  The  French  fucceeded  in 
their  attempt  againft  General  Meerfeldt.  His  pofition 
was  forced,  and  he  retreated  into  a  wood  between  Lip. 
tingen  and  Stockach.  Here  lie  renewed  the  combat 
The  French  without,  fuccefs.  '*  He  was  gradually  driven  to  the  ex- 
are  defeat-  tremity  of  the  wood,  though  it  is  a  German  mile  in 
|-ainSwa*  breadth.  The  left  wing  of  the  Auftrians,  however, 
*  had  in  the  mean  time  maintained  its  ground,  -and  rein- 
.  forcement3  were  fent  from  it  ttr  General  Meerfeldt. 
With  the  afliftance  of  thefe  he  at  lad-  fucceeded  in  ma¬ 
king  a  Hand,  and  even  obliged  the  French  to  retire  in 
their  turn.  At  length,  about  two  o’clock,  the  French 
found  it  neceflary  to  withdraw  from  this  quarter.  The 
battle,  however,  was  continued  in  different  points  till 
night  came  on.  The  French  remained  upon  the  ground 
where  they  had  begun  the  attack,  and  they  even  retain 
ed  4000  prifoners  whom  they  had  taken  during  the 
various  movements  of  the  day.  The  refult  of  the  battle, 
upon  the  whole,  however,  -was  fatal  to  their  affairs. 
?  heir  lofs  was  fo  great,  and  the  fuperiority  of  the  A11. 
ftrians  fo  manifeft,-  that  Jourdarv  dared  not  to  hazard 
another  engagement.  On  the  following  day  he  retired 
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to  Weiller  near  Dutlingen  ;  and  finding  his  army  alto-  French 
gether  unequal  to  offend ve  operations,  he  fent  back  one 
part  of  it  to  cover  Kehl  and  Strafburg,  while  he  with-  t  17 9 ^ 
drew  with  the  other  towards  Switzerland.  This  event 
compelled  Maffena,  who  was  prefling  upon  Tyrol  and 
the  Engadine,  to  return  to  the  'defence  of  Switzer¬ 
land.  He  was  immediately  intruded  with  the  chief 
command  of  the  troops  in  this  quarter,  in  the  room  of 
Jourdan,  who  was  removed.  The  Auftrians  continued 
to  advance  in  every  direction,  and  immediately  occu¬ 
pied  the  whole  of  the  right,  or  German  fide,  of  the 
Rhine,  from  the  lake  of  Conljance  to  Mentz. 

In  Italy  the  fuccefs  of  the  Auftrians  was  equally  con-  And  ia 
fpicuoup,  notwithflanding  the  treachery  of  the  French  Italy, 
in  attacking  them  before  the  expiration  of  the  truce.  * 

The  attempt  of  the  latter  to  force  the  advanced  poftg 
of  the  former,  on  the  26th  of  March,  at  Santa  Lucia 
and  Buflelango,  was  rendered  abortive  ;  and  at  Legnago, 
the  Auilrian  general,  Kray,  obtained  a  complete  vic¬ 
tory,  and  compelled  them  to  feek  protection  under  the 
walls  of  Mantua.  On  the  5th  of  Apiil,  the  Auftrians 
again  attacked  them  in  their  pofition  at  Memiruolo, 
which  lies  on  the  road  from  Mantua  to  Pefchiera,  and 
compelled  them,  after  an  obflinate  conflict,  once  more 
to  retreat.  The  lofs  of  the -French  in  thefe  different 
aClions  was  tindoubtedly  great ;  but  it  is  probably  over¬ 
rated  at  30,000  men  killed,  wounded,  and  taken. 

The  fuccefs  of  the  Auftrians,  however,  was  not 
cheaply  purchafed.  Scherer,  who  commanded  the 
French  army,  gained  over  them,  at  firft,  fome  advan¬ 
tages,  which,  had  he  known  how  to  improve  them, 
might  have  given  a  different  turn  to  the  tide  of  affairs. 

One  divifion  of  hi3  army  had  aCtually  forced  the  Au- 
ftrian  polls  on  the  26th  of  March,  and  taken  4000 
prifoners ;  but  the  other  divifion  being  repulfed,  he 
withdrew  his  troops  from  their  advanced  pofition,  and 
thus  relinquifhed  the  advantage  which  he  had  gained. 

Even  on  the  5  th  of  April,  Moreau’s  divifion  perform¬ 
ed  prodigies  of  valour,  and  took,  it  has  been  faid,  3000 
prifoners;  but  from  the  injudicious  difpofitions  which 
had  been  made  by  Scherer,  that  general  was  not  fup- 
ported,  and  the  victory  of  the  Auftrians  was  complete. 

Kray  now  quickly  drove  the  French  from  the  Mantuan, 
and  compelled  them,  after  having  fuftained  new  Ioffes, 
to  relinquilh  their  ftrong  holds  on  the  Mincio  and  the 
Adige,  and  to  retreat  to  die  Adda. 

On  the  banks  of  this  river,  rendered  remarkable  for 
the  dear  bought  victories  which  Bonaparte  had  obtain-  ^  J 
ed  at  the  bridge  of  Lodi,  the  French  general  Moreau,  m  rau  1 
to  whom,  the  Directory  had  given  the  chief  command  fortifies  b  1 
of  their  army,- prepared  to  make  a  vigorous  defence.  caml)* 
The  military  talents  of  this  man  had  been  rendered  un- 
queftionable  by  his  celebrated  retreat  through  a  hoftile 
country,  and  before  a  victorious  army  ably  commanded. 

On  the  prefent  occafion  he  did  not  belie  his  former 
character.  Nothing  that  could  give  courage  or  confi¬ 
dence  to  his  troops  was  negleCted.  Entrenchments 
were  thrown  up  wherever  the  river  was  confidered  as 
paffable  ;  and  a  fituation,  remarkably  ftrong  by  Nature, 
was  ft  l  engthened  by  every  means  which  art  could 
fupply. 

Before  this  period,  a  confiderable  body  of  Ruffians 
had  joined  the  Imperialifts  ;  and  the  chief  command  of 
the  allied  army  was  now  aflurr  ed  by  Field  Marfhal  Su- 
warrow  Rimnifki.  This  celebrated  leader,  whofe  cha¬ 
rade* 
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rafter  every  democrate  labours  to  mifreprefent,  had  en-  the 
tered  into  the  army  at  the  age  of  twelve,  and  rifen  from 
the  ranks  to  the  ftation  which  he  now  holds,  of  Gene- 
ralifiimo  of  the  Ruffian  armiee.  Poffeffed  of  ftrong  na¬ 
tural  talents,  he  had  likewife  the  benefit  of  an  excellent 
education,  and  is  faid,  by  thofe  who  are  perfonally 
known  to  him,  as  well  as  acquainted  with  the  ftate  of 
literature  in  Ruffia,  to  be  one  of  the  bell  clafiical  fcho- 
lars  of  all  the  natives  of  that  great  empire  He  had 
ftudied,  in  early  life,  mathematics  and  natural  philoso¬ 
phy,  as  branches  of  fcience  abiolutely  neceffary  to  the 
man  whofe  higheft  ambition  is  to  become  a  great  com¬ 
mander  ;  and  his  knowledge  of  the  learned,  as  well  as 
of  the  fafhionable  languages,  has  enabled  him  to  avail 
himfelf  of  all  that  has  been  written  either  by  the  an¬ 
cients  or  the  moderns  on  the  art  of  war.  I  his  art  has 
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uic  uoper  part  of  the  river,  where  the  French  had  French 
thought  inch  an  enterprife  unlikely  or  impoffible.  A 

v 


party  of  the  combined  army  was  thus  enabled,  on  the 
following  morning,  after  crofting  the  river,  to  turn  the 
French  fortifications,  and  to  attack  their  flank  and 
rear,  while  the  reft  of  the  army  forced  the  paffage  of 
the  river  at  different  points.  The  French  fought 
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indeed  been  his  chief  ftudy  from  his  youth  ;  it  has  been 
at  once  his  bufinefs  and  his  amufement. 

Poffeffed  with  his  countrymen,  in  general,  of  the 
moft  undaunted  courage,  and  formed  by  Nature  to  en¬ 
dure  the  greateft  fatigue,  it  is  not  furpriftng,  that  with 
ail  thefe  advantages  Suwarrow  fhould  have  long  ago  ac¬ 
quired  the  charafter  of  one  of  the  ableft  generals  of  his 
time.  It  is  indeed  true,  that,  till  the  opening  of  the 
campaign  of  1 799,  he  had  diftinguifhed  himfelf  only 
again  ft  the  Turks,  whom  we  are  too  apt  to  defpife,  and 
againft  the  Poles  when  divided  among  themfelves  ;  but 
let  it  be  remembered,  that  the  enthufiaftic  courage  of 
thofe  fame  Turks  had  found  employment  for  the  talents 
of  fome  of  the  ableft  generals  in  Europe,  a  Laudohn 
and  a  Cobourg  ;  and  that  the  Polifh  armies  which  Su- 
warrow  fubdued  were  united  by  the-  ftrongeft  of  all 
ties — the  knowledge  that  they  muft  conquer  or  perifh. 
All  this  was  fo  well  known  to  Frederic  the  Great,  that 
he  held  the  military  talents  of  the  Ruffian  hero  in  the 
higheft  etleem  ;  and  the  attention  of  all  Europe  was 
now  turned  towards  the  quarter  where  thofe  talents 
were  to  be  exerted  in  the  iuppoit  of  focial  order,  and 
of  every  thing  which  ennobles*  man.  FI  is  opeiations  in 
Italy  did  not  difappoint  the  higheir  ex peftati on s- which 
had"  been  formed  of  them.  At  an  age  confiderably 
above  ftxty,  he  began  a  campaign  not  lefs  remarkable 
for  its  aftivity  than  any  which  had  gone  before  it  lince 
the  commencement  of  the  French  revolution.  We  are  by 
no  means  prepared,  however,  to  dojuftice  to  the  vaiious 
military  efforts  which  were  now  made,  or  to  explain  clear- 
ly  the  means  employed  to  infure  fuccefs.  If  the  work  en¬ 
titled  the  Hijlory  oj  Sutu>at'rofiv*s  tjdmpcijgns  be  dtferving 
of  credit,  the  fuperiority  of  that  commander  over  his 
rivals  and  opponents  feems  to  have  at  all  times  confift- 
fd  principally  in  the  promptitude  with  which  he  form 
ed  his  plans,  and  the  rapidity  with  which  he  carried 
them  into  execution.  It  is  likewife  faid  to  be  a  maxim 
of  his,  always  to  commence  the  attack  when  he  fees  a 
battle  inevitable,  from  the  perfuafion  that  the  ardour  of 
the  attacking  army  more  than  counterbalances  the  ad¬ 
vantage  of  ground,  if  that  advantage  be  not  very  great. 
Such  was  certainly  the  principle  upon  which  he  afted 
at  prefent. 

On  the  24th  of  April  the  combined  army  advanced 
to  the  Adda  *,  and  having  driven  in  Moreau’s  outpofts, 
Suwarrow  refolved,  on  the  26th,  to  attack  him  in  his 
entrenchments.  For  this  purpofe,  while  the  fhew  of 
an  attack  was  maintained  along  the  whole  line,  a 
bridge  was  fecretlv  thrown  over  among  the  rocks  at 
% 
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ftinately,  but  were  fpeedily  driven  from  all  their  pofi-  feats  him 
tion3,  and  compelled  to  retire  to  Pavia,  leaving  6000 
men  on  the  field;  while  upwards  of  5000  prifoners,  in-  6  ~ 

eluding  4  generals,  fell  into  the  hands  of  the  allies,  to 
gether  with  8r  pieces  of  cannon. 

The  advantage  thus  obtained  over  the  French,  in 
confequence  of  the  addrefs  with  which  the  Adda  was 
crofted,  is  faid  to  have  gained  for  Suwarrow  more  efti- 
mation  from  his  antagonifts  than  they  had  originally 


been  difpofed  to  grant  to  any  military  officer  coming 
from  Ruftia,  and  who  had  never  before  had  perfonal 
experience  of  the  mode  in  which  war  is  condufted  ia~ 
the  fouth  of  Europe.  But  this  is  probably  affeftatioru 
The  French  had  fureFy  no  caufe  to  defpife  Ruffian  ge¬ 
nerals,  fince  they  could  not  but  know  that  Laudoha 
was  born  in  Ruftia,  that  he  had  his  military  education 
there,  and  that  he  had  rifen  to  a  high  rank  in  the  army 
before  he  entered  into  the  fervice  of  the  Emprefs  Queen 
Maria  Therefa.  Indeed  it  is  evident,  that  while  their 
orators  were  declaiming  againft  Suwarrow  and  his  Ruf¬ 
fians  a3  mercilefs  barbarians,  they  were  fccretly  trem¬ 
bling  at  his  prowefs  and  refources,  wh;ch  they  could 
not  hut  remember  had  more  than  once  faved  the  armies 
of  the  Prince  of  Cobourg  in  the  Turkiih  war. 

Moreau  now  eftablifhed  the  wreck  of  the  French 
army,  amounting  to  about  1  2,cco  men,  upon  the  Po, 
between  Aleffanckia  and  Valer.tia.  On  the  nth  of 
May  he  compelled  a  body  of  Austrians  to  retire,  though 
they  had  already  palled  the  river,  and  took  a  great 
number  of  them  prisoners.  On  the  following  day,  7000 
Ruffians  crofted  the  Po  at  Bafignano,  and  advanced  on 
Pccelto.  Moreau  immediately  fell  upon  them  with  his 
army.  They  maintained  a  long  and  defperate  confiift; 
but  being  at  laft  thrown  into  confufion,  and  refufing  to 
lay  down  their  arms,  about  2000  of  them  were  drown¬ 
ed  in  recrofiing  the  river,  and  the  French,  with  diffi¬ 
culty,  took  a  fmall  number  of  them  pdfoners.  But 
Suwarrow  foon  advanced,  and  terminated  this  aftive, 
but  petty  warfare,  which  was  all  that  the  French  could 
now  maintain.  Moreau  was  under  the  neceffity  of  re¬ 
tiring  with  his  troops  to  occupy  the  Bochetta,  and 
other  paffes  which  lead  to  the  Genoefe  tciritory  ;  and 
the  combined  army  commenced  vigoroufly,  and  at  once, 
the  fiege  of  all  the  fortreffes  in  the  part  of  Italy  which 
it  now  occupied.  Pefchiera,  Mantua,  Ferrara,  Tor- 
tona,  Alefiandria,  and  the  citadels  of  Turin  and  Milan, 
were  all  attacked.  The  French  were  driven  from  the 
Engadine  by  Bellegaide  ;  Maffena,  clofely  preffed  m 
Switzeiland  by  the  Archduke  Charles,  was  compelled 
to  retreat  to  the  neighbourhood  of  Zurich,  and  almoft 
all  Piedmont  had  riten  in  infurreftion  againft  the  French; 
fo  that  in  every  quarter  their  affairs  feemed  defperate. 
Few  or  no  reinforcements  arrived  from  the  interior, 
and  their  generals  were  left  to  aft  upon  the  defen  five, 
and  to  detain  the  enemy  at  a  diftance  from  the  feontiers 
of  France  as  long  as  poffble.  One  effort  of  offenfivc 
war  only  remained,  and,  after  fome  delay,  it  was  made 
with  much  vigour. 

Macdonald 


French  Macdonald  was  ftill  with  a  conflderable  French  army 
Revolution^  the  fouthern  parts  of  Italy,  and  occupied  the  terri- 
:  1 799*  tones  of  Rome  and  Naples.  No  attempt  was  made  on 

the  part  of  the  combined  powers  to  cut  off  his  retreat ; 
Macdonald  probably  from  the  conviction  that  fuch  an  enterprife 
and.  Mo-  could  not  be  accomplifned  with  fuccefs  in  the  moun- 
reau  con-  tainous  countries  of  Tufcany  and  Genoa,  through 
furesfo^at- which  it  would  be  in  his  power  to  pafs.  Aware  of 
tacking  the  this  circumflance,  he  was  in  no  hade  to  remove,  though 
-fcJies,  the  combined  army  now  occupied  almoft  the  whole  ter¬ 
ritory  between  him  and  France.  He  gradually  con¬ 
centrated  his  forces,  however,  and  drew  near  to  the 
feene  of  action.  His  army  amounted  to  30,000  men  -; 
and  he  was  ordered  by  the  Direftory  to  evacuate  the 
new-born  republics  rf  Rome  and  Naples,  and  to  form  a 
junction,  if  polTible,  with  the  army  of  Moreau.  The 
prefent  fituation  of  the  allies,  however,  tempted  Mac¬ 
donald  to  hazard  an  action  by  himfeif.  Marfas!  Su¬ 
warrow  had  extended  his  forces  over  Lombardy  and 
part  of  Piedmont,  in  order  to  afford  protection  to  the 
well -difpo fed  inhabitants  of  thefe  countries  ;  and  Mac¬ 
donald  and  Moreau  had  concerted  between  them  a  plan 
for  dividing  their  antagonifts,  and  vanquishing  them,  as 
the  French  generals  had  often  vanquifhed  their  enemies 
in  detail.  It  was  only  by  Macdonald,  however,  that 
any  important  blow  could  be  ftruck  ;  but  it  was  ne- 
cefaary  that  Moreau  fhould  draw  upon  hirnfelf  a  great 
part  of  the  A uftro- Ruffian  forces,  that  the  remainder 
might  be  more  completely  expofed  to  his  colleague’s 
attack.  For  this  purpofe  he  had  recourfe  to  a  ltra- 
tagem. 

Towards  the  end  of  April,  the  French  fleet,  amount¬ 
ing  to  16  fl  ips  of  the  Hue,  had  ventured  out  of  Brdl 
harbour.  Ireland  was  fuppofed  to  be  the  place  of  its 
dellination  ;  and  the  Britifh  fleet  was  Rationed  in  the 
fituations  mod  likely  to  prevent  its  arrival  there.  The 
French,  however,  intending  to  form  a  jun&ion  with 
the  Spanifh  fleet,  which  was  ftill  blockaded  in  the  port 
361  of  Cadiz,  failed  fouthwavd.  When  they  approached 
Junction  of  Cadiz,  a  dorm  arofe.  which  prevented  any  attempt  on 
^French  their  part  to  enter  the  harbour,  and  any  effort  on  the 
Xleets Panit  1  Part  t^ie  admiral,  Lord  Keith,  to  bring  them 

to  an  engagement.  On  the  4th  and  9th  of  May,  there¬ 
fore,  they  palled  the  Strait  of  Gibraltar,  and  fleered 
for  Toulon.  Lord  Keith  kept  his  Ration  near  Cadiz 
till  the  9th  of  May,  and  then  entered  the  Mediterra¬ 
nean  in  queft  of  the  French  fleet.  The  Spaniards  im¬ 
mediately  put  to  fea,  and  went  into  the  Mediterranean 
a:fo.  The  French  fleet  entered  Toulon,  and  afterwards 
went  out  in  quel  of  the  Spanifh  fleet.  They  failed  to¬ 
wards  Genoa,  and  afterwards  to  Carthagena,  where  they 
met  their  allies.  The  two  fleets  being  now  united  once 
more,  paffed  Gibraltar,  and  failed  round  to  Breft,  where 
they  arrived  in  fafety,  without  being  overtaken  by  the 
Britifh. 

Moreau,  in  the  mean  time,  took  advantage  of  the 
arrival  of  the  French  and  Spanifh  fquadrons  in  the  vi¬ 
cinity  of  Genoa,  to  fpread  a  report  that  they  had 


brought  him  a  powerful  reinforcement  of  troops,  in  the  French  if 
hope  of  withdrawing  from  Macdonald  the  attention  0f  sUvoiutioiB 
Suwarrow.  This  lafl  officer  was  himfeif  at  Turin.  His  I70;'  1 
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advanced  troops  poffeffed  the  paffe3  of  Sufa,  Pignerol, 
and  the  Col  d’Affiette  ;  while,  at  the  lower  extremity'  362 
of  the  vaft  track  of  country  over  which  his  army  was  Paoial  fuC  J 
fcattered,  General  Hohenzollern  was  polled  at  Modena 
with  a  confulerable  force,  and  General  Ott  was  at  Reg-p^j 
gio  with  icrooo  men.  On  the  I2t>h  of  June,  Mac¬ 
donald  began  his  operations.  His  advanced  divihons 
attacked  Hohenzollern  at  Modena  on  that  day,  de¬ 
feated  him,  and  took  2000  of  his  men  prifoners.  The 
French,  at  the  fame  time,  attacked  General  Ott ;  and, 
after  obliging  him  to  retreat,  they  entered  Parma  on 
the  14th  of  June.  Ori  the  17th,  General  Ott  was 
again  attacked,  and  compelled  to  retire  upon  Caflel  Sr.  * 
Giovanni.  But  here  the  progrefs  of  Macdonald  was  ar- 
refled. 

Suwarrow  had  been  informed  of  his  approach  and 
alarming  fucceffes:  and  with  that  prefence  of  mind,  and 
that  promptitude  of  energy,  which  fo  flrongly  mark 
the  whole  of  his  conduct,  he  fuddenly  left  'Burin  on 
the  15th  of  June,  at  the  head  of  20,000  men  ;  and  ha¬ 
ving  marched  feventeen  leagues  in  eight-and-forty  hours, 
came  up  with  Macdonald’s  army  on  the  banks  of  the 
Tidone.  The  Ruffian  Generals  Rofenberir  and  Foer- 
fler  commanded  the  right  and  the  centre  ;  the  left 
wing  was  commanded  by  the  Auftrian  General  Melas  ; 
the  Ruffian  General  Prince  Procration  commanded 
the  advanced  guard,  and  Prince  Lichtenflein  the  referve. 

A  defperate  action  now  commenced,  which,  contefted 
with  equal  obflinacy  on  both  Tides,  was  fought  during  „  ^3 
three  fucceffive  days.  At  length  vi&ory,  ftill  faithful  pietLl/dfrfl 
to  the  ftaridard  of  Suwarrow,  declared  for  the  allies-  feared  by  J 
The  French,  driven  on  the  ift  day  from  the  Tidone  to  Suwarroff. 
the  Trebbia,  were  there  ultimately  defeated  on  the  1 9th, 
after  a  carnage  on  both  Tides,  fuch  as  fome  of  die  oldeft 
officers  in  the  army  declared  that  they  had  never  before 
feen.  The  Ruffians  and  French  repeatedly  turned  each 
others  line,  and  were  mutually  repulfed.  Suwarrow,  who 
appeared  in  perfon  wherever  the  lire  was  heavieft,  and  his 
troops  moft  clofely  preface,  is  faid  to  have  had  7  horfes 
killed  under  him,  and  to  have  llript  himfeif  to  the  fhirt  on 
the  19th,  running  011  foot  from  rank  to  rank,  to  urge  the 
troops  forward  by  his  piefence  and  example(n).  With 
all  thefe  exertions  of  hcroifm,  however,  and  greater  have 
feldom  been  made,  the  ifaue  of  the  conteft  continued 
doubtful,  till  the  gallant  Kray,  in  direft  difobedience 
to  the  pernicious  orders  of  the  Aulic  Council  at  Vienna, 
arrived  at  the  head  of  a  large  detachment  from  the. 
army  befieging  Mantua,  and,  on  the  19th,  decided  the 
fate  of  the  day. 

The  French  fled  during  the  night;  and,  on  the  morn¬ 
ing  of  the  20th,  Suwarrow  purfued  them  with  his  army 
in  two  columns.  It  feldom  happens  that  German 


troops  can  overtake  the  French  in  a  march.  The  Ruf¬ 
fians  now  did  fo,  however ;  and  at  Zena  the  rear  guard 
of  the  French,  being  furrounded,  laid  down  their  arms. 

The 


(h)  We  had  this  information  from  an  officer  of  high  rank,  now  reft  ding  in  Weimar.,  who  was  prefent  in  the 
a&ion  ;  and  who  added,  that  the  Cofaacs,  as  foon  as  they  faw  their  old  commander  in  his JJjirt ,  rufhed  upon  the 
enemy  with  an  impetuofity  which  nothing  could  withfland.  The  (lory  is  by  no  means  incredible  ;  for  Suwarrow, 
who  defpifes  coftume,  is  known  to  have  fought  repeatedly  in  his  fhirt  againil  the  Turks  ;  and  he  would  be  as  hot 
on  the  Trebbia  as  ever  he  was  on  the  Danube.  M 
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The  red  of  the  French  army  found  fafety  in  the  paffes 
of  the  Appenniiies  and  the  Oenoefc  territory,  after  ha¬ 
ving  loft  on  this  oecafion,  in  killed,  wounded,  and  pri- 
foners,  not  lcis  than  1  7, coo  men. 

Moreau,  in  the  mean  time,  had  attacked  the  Au- 
driaT’S  under  General  Bellegarde  in  the  vicinity  of  A- 
lexandria.  Though  fuperior  to  him  in  numbers,  they 
were  completely  beaten  ;  but  Suwarrow  having  return¬ 
ed  vvith  infinite  tapidity  after  his  vj^ory  over  Macdo¬ 
nald,  the  temporary  advantage  gained  by  Moreau  became 
of  no  importance.  Suwarrow  complained  loudly  of  the 
conduCtof  the  \11lic Council  on  this  oecafion;  while  they, 
in  return,  imputed  their  difader  under  Bellegarde  to  his 
unskilful  didribution  of  the  whole  troops,  which  had 
expofed  an  immenfe  army  to  great  danger  from  the  en 
terpriies  of  an  handful  of  men.  It  is  not  our  bufinefs 
to  decide  between  them.  The  inftruCiions  of  the 
Council  to  Kray  not  to  co  operate  with  the  commander 
in  chief  of  the  combined  army,  feem  to  us  in  the  high- 
eft  degree  abfurd,  if  not  treacherous  ;  and  we  have 
heard  a  general  officer,  whofe  name,  were  we  at  liberty 
to  give  it,  would  do  honour  to  thefe  pages,  fay,  that  the 
didribution  of  the  troops,  of  which  that  council  com¬ 
plained,  was  the  mod  maderly  thing  that  has  been  done 
during  the  war.  Be  this  as  it  may,  a  diftruft  and  mu¬ 
tual  mifunderitanding  thus  commenced,  or,  at  lead, 
ttiade  its  firfl  open  appearance,  which  gave  good  reafon 
to  fufpeft  that  little  cordiality  of  co-operation  would 
long  exift  between  thefe  allies.  They  continued,  how 
ever,  for  fome  time  to  enjoy  uninterrupted  profperity 
under  the  command  of  Suwarrow.  The  fieges  of  the 
different  Italian  fortreffes  were  very  clofely  preffed.  They 
all  furrendered  in  fucceffion  ;  and  the  period  appeared 
fad  approaching  when  it  would  be  in  the  power  of  the 
allied  armies  to  enter  the  ancient  territory  of  France. 

If  we  turn  our  eyes  to  a  different  quarter,  we  (hall 
find  the  French  as  much  humbled  at  this  time  in  Fa- 
ledine  by  Britiffi  valour,  as  they  were  in  Italy  by  the 
united  armies  of  Ruffia  and  Auftria  The  hero  of 
France,  the  conqueror  of  Italy,  the  boaded  legislator 
of  Europe,  after  having  defeated  the  Mamalukes,  taken 
pofieffion  of  Alexandria  and  Cairo,  and  profefled  him* 
felf  a  Mahometan  in  Egypt,  led  an  army  into  Paledine 
with  the  avowed  purpofe,  it  has  been  faid,  to  take  pof- 
feflion  of  Jerufalem,  and  by  rebuilding  the  temple,  and 
redoring  the  Jews,  to  give  the  lie  to  the  prophecies  of 
the  Divine  founder  of  the  Chridian  religion.  At  the 
head  of  a  chofen  band,  exceeding  1 2,000  in  number, 
and  poffeffed  of  a  ftaff  eminent  for  military  (kill  and  ex¬ 
perience,  he  arrived  at  the  fmall  town  of  Acre,  fituated 
on  the  fea-coad,  28  miles  fouth  of  Tyre,  and  37  north 
of  Jerufalem.  To  this  town,  which  was  wretched¬ 
ly  fortified,  and  defended  only  by  a  fmall  gurrifon  of 
Muffelmans,  he  laid  fiege  in  form  ;  and  the  governor 
would  have  furrendered  unconditionally,  had  he  not 
been,  we  fay  not  perfuaded ,  but  decoyed^  by  an  Engliffi 
naval  officer,  to  make  a  vigorous  relidance.  We  need 
not  add,  that  the  naval  officer  was  Sir.  Sidney  Smith, 
or  that  the  beiieging  general  was  Bonaparte. 

The  command  of  the  garrifon  being  entrufled 
to  Sir  Sidney  Smith,  who  was  not  to  be  bribed  by 
French  gold,  or  corrupted  by  French  philofophy, 
the  hero  who,  by  the  aid  of  thefe  allies,  had  fo  quickly 
routed  armies,  and  conquered  ftates  in  Italy,  was  de¬ 
tained  before  the  town  of  Acre  Jixty-nine  days  ;  though 
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the  number  o'f  the  all*es  who  defended  that  town  cx*  French 
cetded  not  2000  men  !  Foiled  in  eleven  different  at- R  v’^  tu>n» 
tempts  to  carry  it  by  affuult,  one  of  which  was  made  -  * 

during  the  truce  which  he  himfelf  had  folicited  to  bury 
the  dead,  he  was  ultimately  obliged  to  retreat,  leaving 
eight  of  his  generals,  eighty- five  of  his  officers,  and  one 
half  of  his  army  behind  him.  The  funerioritv  of  the 
Britiffi  over  the  Corfican  hero  was,  during  this  fiege, 
more  fully  difplayed  in  conduct  than  even  in  courage. 

The  true  magnanimity  evinced  by  the  former  ;  his  tem¬ 
perate  replies  to  the  audaemus  calumnies  and  atrocious 
falfehoods  of  his  adverfary  ;  and  the  moderation  and 
humanity  which  charadterifcd  liis  difpatches,  and  inva¬ 
riably  marked  his  behaviour  to  thofe  whom  the  fortune 
of  war  fiibje&ecl  to  his  power  —  give  additional  luftre  to 
the  brilliant  victory  which  his  valour,  his  energy,  and 
his  pcrftverance,  fo  eflentially  contributed  to  fecure. 

But  while  we  pay  a  tribute  of  j  11ft ice  to  the  mer;t3 
of  our  gallant  countryman,  we  mull  not  omit  to  notice 
the  high  deferts  of  the  brave,  the  loyal,  the  virtuous 
Ph  1  li p f a ux,  his  gallant  comrade,  the  partner  of  his 
toils,  and  the  partaker  of  his  glory  The  (kill  of  this 
French  officer  as  an  engineer  wvs  moll  fuccefsfully  dif¬ 
played  in  the  defence  of  Acre  ;  and,  indeed,  hiVexer- 
tions  011  that  memorable  oecafion  fo  far  furpafied  hi3 
ftiength,  that  he  actually  periffied  through  fatigue.  ^ 6 

The  defeat  of  Bonaparte  at  Acre,  which  effectually  Hi*  vafl 
flopped  his  deftru&ive  career,  will  be  confidered  as  im-Pr;'ie6l#, 
p/ it  a  rit  indeed,  when  it  is  known  that  his  arts  of  in-ha<l,h?  fuc" 
trigue  had  fo  far  fucceeded  as  to  prevail  on  the  nume-°Ce  C  * 
rous  tribe  of  the  Dr ufe?  to  join  his  ftandard  with  fixty 
thoufand  men  immediately  after  the  reduction  of  that 
town.  Plad  this  junction  been  effected,  it  vw.s  intend¬ 
ed  to  proceed  to  Conftanriuople,  and,  after  plun  Bering 
the  city,  to  lay  it  in  affits  !  It  is  feared  v  pofiible  to 
calculate  the  dreadful  confequences  of  fuch  an  event  on 
the  political  Hate  of  Europe.  If  fervices  are  to  be  efti- 
mated  in  proportion  to  their  effeds,  Vvc  know  of  none, 
during  the  prefent  war,  fertile  as  it  has  been  in  brilliant 
atchievements,  that  deferve?  a  higher  reward  than  the 
defeat  of  Bonaparte  at  Acre. 

During  thefe  reveries  abroad,  France  had  begun  to 
fuffer  much  internal  agitation,  and  the  Diredory  found 
itfelf  in  a  very  difficult  fituation.  The  elections,  as 
ufual,  were  unfavourable  to  them  ;  and  amidft  the  con¬ 
tempt  vvith  which  they  now  began  to  be  regarded,  it 
was  no  longer  poffible  to  fecure  a  majority  in  the  *  'onn* 
cils,  by  unconftitutionally  annulling  the  elections  of  their 
political  opponents.  They  demanded  money,  and  were 
anfwered  by  reproaches,  on  account  of  their  profufion, 
and  the  rapacity  of  their  agents.  The  royalifts  in  the 
fouth  and  the  weft  began  to  foi  m  infurredions  hey 
were  fubdued  with  much  difficulty,  on  account  of  the 
abfence  of  the  troops.  The  people  had  totally  loft  that 
enthufiafm  which,  in  the  earlier  periods  of  the  revolu¬ 
tion,  induced  them  to  fubmit  to  io  many  evils,  and  to 
make  the  mofl  violent  efforts  without  murmuring  They 
beheld  the  renewal  of  the  war  with  regiet,  ard  were 
unwilling  to  affift  by  their  exertions  to  rtftore  power 
and  fplendour  to  the  fa&ion  which  had  trampled  upon 
their  freedom 

Amidft  all  thefe  difficulties,  an  event  occurred  which, 
for  a  time,  gave  the  Directory  the  hope  of  being  once 
more  able  to  ronfe  the  doimant  energies  of  their  coun¬ 
trymen.  After  the  defeat  of  Jourdan,  a  detachment 
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„  ,  -  ,  rf i  a  rAjntP  rq-iarles  had  occupied  a  private  letter  which  a  friend  of  our’s  received  at  that  French 

aXK  SlS^SKSSof  period  from  the  Continent,  he  was  allured  that  the  mur- 
1799  April  an  order  was  (ent  by  an  Imperial  officer  to  the  der  of  the  envoys  ‘  fait  plus  de  bruit  que  defenfa.wn, 
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French  minifters,  reqaiiing  them  to  quit  Raitadt  in  24 
hours.  They  demanded  a  paffport  from  Colonel  Bar- 
bafey,  who  had  fent  the  order ;  but  thislie  coul  J  not  grant, 
none  having  that  power  but  the  commander  in  clner. 
ainauma-  They  declared  themfelves  determined  to  depart  without 
tion  of  ihe  delay,  although  the  evening  approached.  1  hey  were 
v  detained  about  an  hour  at  the  gate  of  the  town,  in  con- 
feauence  of  general  orders  which  had  been  received  by 
the  military  to  fnffer  none  to  pais.  In  confequence  of 
an  explanation,  however,  and  bf  the  interpofkion  of  fu- 
perior  officers,  they  were  allowed  to  depart.  I  he  three 
miriiders,  Bonnier,  Roberjot,  and  Jean  Debry,  were  in 
carriages.  The  wife  of  Roberjot,  and  the  wife  and 
daughters  of  Jean  Debry,  were  along  with  them  ;  and 
they  were  attended  by  the  miriiders  of  the  Cifalpine 
republic.  When  they  had  advanced  to  a  very  ffiort 
diftance  from  Raftadt,  they  were  met  by  about  50 
huffars  of  the  regiment  of  Szeckler,  who  made  the  car¬ 
riages  to  halt,  and  advancing  to  the  firft  of  them,  con¬ 
taining  Jean  Debry,  demanded  his  name.  He  told 
them  his  name;  and  added  that  he  was  a  French  miniuer 
returning  to  France.  On  receiving  this  anfwer,  they 
immediately  tore  him  from  his  carriage,  wounded  him 
in  feveral  places  with  their  fabres,  and  caft  him  into  a 
ditch,  on  the  fuppofition  that  he  was  killed.  They 
treated  in  the  fame  manner  the  two  other  ambaffadorv, 
Bonnier  and  Roberjot,  whom  they  murdered  upon  the 
{pot.  They  offered  no  perfcnal  violence,  however,  to 
the  reft  of  the  company,  who  were  allowed  to  return 
to  Raftadt ;  but  they  robbed  the  carriages  of  whatever 
effeds  they  contained  ;  and  the  papers  of  the  ambafta- 
dors  were  conveyed  to  the  Auftrian  commander.  Af¬ 
ter  the  departure  of  the  foldiers,  and  the  return  of  the 
carriages  to  Raftadt,  Jean  Debry  wandered  about  the 
woods  all  night,  and  returned  alfo  to  Raftadt  on  the 
following  day.  He  claimed  the  papers  belonging  to  the 
legation" from  the  Auftrian  commander,  but  they  were 
refufed  to  be  reftored. 

During  the  whole  of  the  long  period  that  the  Con- 
grefs  had  fat,  Raftadt  and  its  vicinity  had  been  occu¬ 
pied  by  French  troops,  and  it  was  only  a  few  days  f:nce 
the  Auftrians  had  obtained  poffeffion  of  it.  This  event 
therefore  caft,  at  kail,  a  fevere  reproach  upon  the  dif- 
cipline  of  the  Auftrian  army.  It  did  more  ;  it  made 
every  honed  man  regret,  that  troops,  engaged  in  the 
fup port  of  a  good  caufe,  ffiould  think  to  promote  that 
368  caufe  by  the  murder  even  of  the  greateft  villains.  I  he 
Turned  by  Archdufce  Charles  made  hafte  to  difclaim  all  knowledge 
tory wits  of  it  in  a  letter  to  Maffena  ;  but  the  French  Diredory, 
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regarding  it  as  a  fortunate  occurrence,  from  its  tendency 
to  roufe  the  refentmer.t  of  the  nation,  addreffed  to  the 
two  Councils,  on  the  5  th  of  May,  a  mefiage,  in  which 
they  aferibed  it  to  a  deliberate  purpofe  on  the  part  of 
the  Auftrian  government  to  infult  France  by  the  affaf- 
fination  of  her  ambaffadors.  They  thus. converted  the 
private  a  &  of  a  fewdefperate  individuals  into  a  meafure 
of  public  policy;  as  if  the  death  of  thofe  wretched  mif- 
creants  could  have  been  of  confequence  to  the  enemies 
of  the  great  nation.  The  unpopularity  of  the  Direc¬ 
tory,  however,  and  the  obvious  inutility  of  fo  grofs  a 
crime,  prevented  this  accufation  from  obtaining  much 
credit,  or  producing  great  effeds  upon  the  people.  In 


and  that  the  general  opinion  was,  that  the  Directory 
itfelf  knew  more  of  the  authors  of  that  crime  than  the 
Archduke  or  the  Auftrian  government..  .  ^ 

Upon  the  introdudion  of  the  new  third  of  this  year  Diffenfion 
into  the  Councils,  a  violent  oppofition  to  the  Diredoryin  France 
commenced,  Sieyes,  who  was  ambaffador  at  Berlin, 
and  who  had  enjoyed,  during  the  whole  progrefs  of  the 
revolution,  a  very  confiderable  influence  over  all  the 
parties  that  had  fucceffively  enjoyed  the  lupreme  au¬ 
thority,  was  eleded  into  the  Diredory.  At  the  firft 
eftablifhment  of  the  couftitution  he  had  refufed  to  oc¬ 
cupy  this  ftation,  and  it  excited  much  ftirprife  when  he 
readily  accepted  the  office  in  the  prefent  calamitous 
ftate  of  the  Republic.  His  ad  million  into  the  Direc¬ 
tory,  however,  did  not  reconcile  the  public  or  the  two 
Councils  to  that  body.  A  violent  conteft  for  power 
betwixt  the  Moderate  and  the  Jacobin  parties  feemed 
to  approach  ;  but  they  foon  came  to  a  compromife. 
Treilhard.  was  removed  from  the  Diredory,  under  the 
pretence  that  he  had  held  an  office  in  the  ftate  within 
lefs  than  a  year  previous  to  his  nomination.  Merlin 
and  Reveillere  were  compelled  to  refign,  to  avoid  an 
impeachment  with  which  they  were  threatened  ;  but 
Barras  Hill  contrived  to  retain  his  ftation.  Moulins, 
Gohier,  and  Ducos,  men  little  known,  and  by  no  means 
leaders  of  the  contending  parties,  were  appointed  Di- 
redors.  The  power  was  underftood  to  be  divided,  and 
that  neither  party  greatly  predominated.  A11  attempt 
was  made  to  revive  public  fpirit,  by  encouraging  anew 
the  inftitntion  of  clubs,  which  had  been  fupprefftd  by 
the  Diredory.  The  violent  Jacobins  were  the  firft  to 
take  advantage  of  this  licence.  i  hey  refumed  their 
ancient  Ryle,  their  propofals  for  violent  meafures,  and 
their  practice  of  denouncing  the  members  and  the 
meafures  of  government.  But  the  Diredory  becoming 
alarmed  by  their  intemperance,  obtained  leave  from  the 
Councils  to  fuppvefs  their  meetings  before  they  Were 
able  to  intereft  the  public  in  their  favour.  0/~ 

Confiderable  efforts  were  now  made  by  the  French  Warlike 
government  to  recruit  their  armies  ;  but  the  deranged 
ltate  of  the  finances,  which  the  votes  of  the  Councils 
could  not  immediately  remedy,  prevented  the  poffibiiity 
of  their  gaining  a  fuperiority  during  the  prefent  cam¬ 
paign.  The  difficulty  was  alfo  increafed  by  the  necef- 
lity  of  refilling  immenfe  armies  in  different  quarters  at 
the  fame  time,  France  being  aflailed  at  once  on  the  fide 
of  Holland,  Switzerland,  and  Italy.  Such,  however, 
were  the  exertions  of  the  Diredory,  that  they  ieemed 
not  dellitute  of  the  hope  of  being  able  fpeedily  to.af- 
fume,  on  the  frontier,  a  formidable,  and  even  menacing 
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pofture.  In  the  beginning  of  Auguft,.  their  Italian 


army  amounted  to  45,000  men.  The  different  bodies 
of  troops  of  which  it  confided  had  been  drawn  to¬ 
gether,  and  concentrated  nearly  in  the  fame  pofitions 
which  Bonaparte  had  occupied  before  his  battles  of  371 
Montenotte  and  Millefimo.  The  command  of  thej>ubert 
whole  was  given  to  Joubert,  a  young  man,  v/ho  had^umes 
been  much  diftinguifhed  under  Bonaparte  ;  and  who,  -n  lta]y 
in  the  flyle  of  gafeonade  employed  by  that  general, 
affured  his  government  of  vidory,  declaring,  theit  he 
and  Suwarrow  ffiould  not  both  furvive  the  firft  battle. 

In  thisboafting  declaration  he  feema  to  have  been  in 
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•en<h  earned ;  for,  on  taking  the  command,  he  prevailed  with 
p  olutiiti, Korean  t0  remain  in  the  army  as  a  volunteer  till  the 
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firft  battle  fhould  be  fought.  The  allies  had  now  ta¬ 
ken  Turin,  Alexandria,  Milan,  Pefchiera,  and  Ferrara, 
with  a  rapidity  which  would  lead  one  to  fuppofe  that 
fome  new  mode  had  been  invented  of  materially  abrid- 
the  duration  of  fiegee.  The  ftrong  citadel  of 
Turin  opened  its  gates,  to  the  afloniffiment  of  Europe, 
after  a  bombardment  of  only  three  days  ;  the  citadel  of 
Alexandria  furrendered  to  the  Auftrian  General  Belle- 
garde,  on  the  22d  of  July,  after  a  fiege  of  [even  days  ; 
and  the  ftill  more  important  fortrefs  of  Mantua  fur- 
rendered  to  the  brave  General  Kray,  on  the  29th  of 
the  fame  month,  after  a  liege  of  only  fourteen  days . 
The  garrifon  of  AleXandria  amounted  to  7400  men  ; 
that  of  Mantua  to  13,000.  The  former  were  detain¬ 
ed  prifoners  of  war,  and  the  latter  were  allowed  to  re¬ 
turn  to  France  on  their  parole;  a  parole  which  the_ 
commanders  of  the  allied  armies  could  not  reafonably 
exped  to  be  kept.  This  has  given  rife  to  a  fufpicion, 
that  the  fortrels  was  voluntarily  furrendered  to  the  A  u¬ 
ftrians,  in  order  that  the  Directory  might  recruit  its 
armies  with  the  garrifon. 

The  allies  next  began  to  beflege  Tortona,  and  Jou- 
bert  refolded  to  attempt  its  relief.  He  hoped  to  ac- 
complifh  this  object,  and  to  gain  fome  advantage  over 
their  army,  before  General  Kray  could  arrive  to  the  af* 
ft  fiance  of  Suwarrow  with  the  troops  that  had  been 
occupied  in  the  liege  of  Mantua.  C  )  the  13th  of  Au- 
guft,  the  French  drove  in  the  whole  of  the  Auftrian 
pods,  and  took  poXeXion  of  Novi.  Here  they  encam¬ 
ped  on  a  long  and  deep,  but  not  high,  ridge  of  hills, 
with  their  centre  at  Novi,  their  right  towards  Sera- 
valle,  and  their  left  towards  Bafaluzzo.  On  the  14th 
they  remained  quiet  ;  and  on  the  15th  they  were  at¬ 
tacked  by  Suwarrow,  whofe  army  was  now  reinforced 
by  the  arrival  of  General  Kray  from  Mantua.  The 
right  wing  of  the  allied  army  was  commanded  by  Kray, 
its  left  by  Melas,  and  its  centre  was  occupied  by  the 
Ruffians,  under  Prince  Pongrazion  (Procration)  and 
Suwarrow  in  perfon.  The  attack  began  at  5  0  clock 
in  the  morning,  and  was  continued  during  many  hours. 
So cui  after  the  commencement  of  the  battle,  while  the 
French  commander  in  chief,  Joubert,  was  urging  his 
troops  forward  to  a  charge  with  the  bayonet,  he  recei¬ 
ved  a  mufquet  fliot  in  his  body,  and,  falling  from  his 
horfe,  immediately  expired.  Moreau  inftantly  refumed 
the  command.  After  an  obftinate  conteft,  the  allied 
army  gave  way,  and  was  compelled  to  fall  back  in  all 
quarters.  The  attack,  however,  was  repeatedly  re¬ 
newed,  and  much  blood  was  fhed.  From  the  obftinate 
manner  in  which  they  fought,  the  Ruffians,  in  parti¬ 
cular,  fuXered  very  feverely.  They  made  three  unfuc- 
cefsful  eXorts  againft  the  centre  of  the  French  army, 
and  on  each  occafion  thofe  immediately  engaged  were 
rather  deftroyed  than  rcpulfed.  The  laft  attack  along 
the  whole  line  was  made  at  three  in  the  afternoon. 
The  French  remained  unbroken  ;  and  the  day  muft 
have  terminated  in  the  defeat  of  the  allies,  had  not  Ge¬ 
neral  Melas  fucceeded  in  turning  the  right  flank  of  the 
French  line.  Their  right  wing  was  thus  thrown  into 
confuflon.  Melas  purfued  his  advantage  till  he  obtain- 
ed  poXeflion  of  Novi,  and  the  whole  French  army  made 
a  rapid  retreat  under  the  direction  of  Moreau. 

According  to  the  accounts  given  by  the  Auftrians, 


the  French  loft  in  this  battle  40GO  killed  and  an  equal 
number  taken  prifoners.  They  acknowledged  their  * 

own  lofs  in  killed  to  be  equal  to  that  of  the  French, 
but  the  lofs  fullained  by  the  Ruffians  was  never  pub¬ 
lished.  The  general  refult  of  the  battle  was  the  total 
ruin  of  the  French  aXairs  in  this  quarter.  The  allies 
retained  their  decided  fuperiority  ;  and  there  was  no 
enterprise  which,  on  the  prefent  theatre  of  the  war, 
they  might  not  have  ventured  to  undertake.  The 
French  renounced  all  hope  of  defending  Genoa,  and 
prepared  to  evacuate  that  city  and  its  territory.  The 
Diredory  expeded  an  immediate  irivafion  of  the  fouth 
of  France,  and  addreXed  a  proclamation  to  the  people, 
urging  them  to  ad  with  firmnefs  and  energy  amidft  the 
calamities  with  which  the  country  was  now  menaced.  374 
But  thefe  apprehenfions  were  unneceXary.  The  court  Unaccoun* 
of  Vienna  had  other  objeds  in  view  that  were  lefs  dan- 
gerous  to  their  enemy.  They  neither  invaded  Genoa ajlicg# 
nor  France,  but  quietly  proceeded  in  the  fiege  of  Tor- 
tuna.  The  vanquifhed  army  was  furprifed  to  find  itfclf 
unmolcfted  after  fnch  a  defeat  ;  and  in  a  few  days  ven¬ 
tured  to  fend  back  parties  to  inveftigatc,thc  movements 
of  the  allies.  The  new  commander  Championnet,  who 
had  fucceeded  Joubert,  found  to  his  no  fmall  aftonifh¬ 
ment  that  they  had  rather  retreated  than  advanced ;  and 
lie  immediately  occupied  the  lame  pofitions  which  his 
army  had  held  before  the  battle  of  Novi. 

Inftead  of  purfuing  the  advantages  they  had  gained 
in  Italy,  the  Aulic  council,  or  council  of  war  at  Vien¬ 
na,  now  perfuaded  Suwarrow  to  leave  that  country 
with  his  Ruffians,  and  to  fet  out  for  Switzerland  to 
drive  the  French  from  thence.  In  the  early  part  of 
the  campaign,  the  Archduke  Charles  had  fucceeded, 
after  various  attacks,  in  driving  the  French  from  the 
eaftern  part  of  Switzerland  beyond  Zurich,  of  which 
laft  city  he  retained  poXeffion.  The  Dirc&ory,  how¬ 
ever,  had  fent  their  new  levies  chiefly  towards  this  quar¬ 
ter  ;  fo  that  in  the  middle  of  the  month  of  Augull  Maf- 
fena’s  army  amounted  to  70,000  men.  The  Archduke 
was  now  fo  far  from  being  able  to  purfue  the  advanta¬ 
ges  he  had  gained,  that  of  late  the  French  had  refu¬ 
med  the  oXenflve,  and  threatened  to  endanger  his  poft- 
tion.  Their  right  wing  under  Lecoinbe  had  even  fuc¬ 
ceeded  in  taking  poXeffion  of  Mount  St  Gothard,  which 
is  the  great  pafs  that  leads  from  the  centre  and  eaftern 
part  of  Switzerland  into  Italy.  The  cabinet  of  Vienna 
probably  wifhed  to  throw  the  fevered  duties  of  the  war  ^ 
upon  their  northern  aXociates.  The  veteran  Suwarrow  Suwarrow 
had  never,  during  his  long  military  career,  fuXered  aleaveslta'* 
Angle  defeat.  His  prefumption  of  fnccefs  was  there- 
fore  high  ;  and  he  perhaps  felt  himfelf  not  a  little  flat- Switzer- 
tered  by  the  requeft  to  undertake  an  enteiprife  in  which  land, 
the  Auftrians  had  failed,  though  led  by  their  mofl  for¬ 
tunate  commander.  It  is  indeed  certain  that  he  con- 
fidered  himfelf  as  called  out  of  Italy  too  foon.  Though 
confident  of  being  properly  fupported,  he  agreed  to 
proceed  with  his  troop*  from  Piedmont  to  Switzerland, 
where  another  Ruffian  army  had  lately  arrived.  De¬ 
lays,  however,  were  thrown  in  his  way.  Tortona  did 
not  fall  quite  fo  foon  as  was  expected ;  and  when  he 
was  ready  to  march,  the  Auftrian  commander  in  Italy 
refufed  to  fupply  him  with  mules  for  the  tranfport  of 
his  baggage.  Unable  to  reply  to  the  indignant  expof- 
tulations  of  the  Ruffian  hero,  this  man  defeeuded  to  a 
pitiful  falfehood,  by  aXuring  him  that  ke  would  hud  a 
3  K  2  fufficient 
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French  fufficient  number  of  mules  at  Beilin  zone,  where,  when 
Revolution,^  arrived,  not  one  was  to  be  had.  He  had  now  no 
.  other  refource  but  to  difmount  the  cavalry,  and  em¬ 
ploy  their  horfes  to  drag  along  the  baggage.  Under 
all  thefe  difficulties,  he  arrived,  by  forced  marches,  on 
the  coniines  of  Switzerland,  on  the  day  appointed  by 
him  and  the  Archduke  ;  but  the  Auftrian  cabinet  had, 
in  the  mean  time,  taken  a  Hep  which  made  all  his  ex- 
2^6  ertions  nfelefs. 

ladefrrted,  Thinking  it  degrading  to  a  Prince  of  the  Imperial 
if  n^t  he-  houfe,  who  had  fo  long  held  the  higheft  military  rank, 
the^Auf  ^  to  ^erve  unc^tr  the  Ruffian  General,  and  not  having  the 
trians.  confidence  to  require  the  molt  experienced  leader  in 
Europe  to  receive  the  orders  of  a  man  fo  young  as  the 
Archduke,  they  fent  that  prince  with  his  army  to  at¬ 
tack  the  French,  who,  in  a  fmall  body,  had  entered  in¬ 
to  Swabia.  He  began  accordingly  to  draw  off  his 
troops  in  the  beginningof  September,  before  Suwarrow 
was  in  readintfs  to  leave  Italy.  The  number  which  he 
took  with  him  has  been  differently  effimated,  the  lowed: 
computation  dating  it  at  48,oro,  and  the  higheft  at 
6o,ooo.  The  former  is  the  mod  probable  ;  fince  it  is 
well  known  that  20,000  would  have  been  fully  ade¬ 
quate  to  the  purpofe  for  which  he  marched.  The  ar¬ 
my  wb^h  he  left  behfcd  him  is  more  perfe&ly  ascer¬ 
tained :  it  confided  of  21,000  Ruffians,  18,900  Auf- 
trians,  Bavarians,  and  other  auxiliaries,  forming  a  total 
of  39,909  men. 

Upon  what  principle  of  military  tallies  the  Aulic 
council  could  fuppofe  that  a  fkilful  and  intrepid  com¬ 
mander  like  Maffena,  with  a  force  nearly  double  that  of 
the  allies,  would  remain  in  a  flate  of  inactivity,  it  is  not 
eafy  to  conceive.  He  perceived  at  once  the  advantage 
which  might  be  derived  from  this  unaccountable  move¬ 
ment  of  the  Archduke.  'The  French  troops  111  Swabia 
were  therefore  ordered  to  advance  rapidly,  an  \  to  threa¬ 
ten  the  rear  of  the  Archduke’s  army.  As  the  repulfe 
of  thefe  troops,  and  the  invafion  of  France  towards  Al- 
face,  formed  a  part  of  the  Audrian  commander’s  plan 
of  operations,  he  marched  againlt  them  with  his  army. 
The  French  made  as  much  refidance  as  the  fmallnefsof 
their  force  would  permit.  The  Archduke,  however, 
gradually  drove  them  towards  the  Rhine.  The  better 
to  carry  on  their  plan  of  deception,  they  made  a  ferious 
Hand  in  the  neighbourhood  of  Manheim,  and  were  de¬ 
feated  with  the  lofs  of  1800  men.  The  Audrians  en¬ 
tered  Manheim,  and  feemed  ready  to  crofs  the  Rhine  in 
this  quarter. 

All  this  while  Switzerland  was  left  completely  ex- 
pofed  to  the  enterprifes  of  Maffena.  General  Hotze, 
with  the  Audrians,  occupied  the  right  wing  of  the  al¬ 
lied  army  there.  The  newly  arrived  Ruffian  army  was 
Rationed  in  the  centre  at  Zurich,  under  the  command 
of  General  Korfakof;  and  the  left,  confiding  chiefly  of 
Bavarians  and  other  troops  of  the  empire,  was  com¬ 
manded  by  Nauendorf.  Maffena  remained  quiet  till  he 
learned  that  the  Archduke  had  entered  Manheim,  a:id 
that  Suwarrow,  having  taken  Tortona,  was  on  his 
march  towards  Switzerland  by  Mount  St  Gothard. 
The  allies  This  Jad  pofition  was  defended  by  Lecourbej;  and  Maf- 
de feared  in  fena  reiolved,  in  the  mean  time,  to  anticipate  the  ar- 
land.ZCr"  r*va*  Suwarrow.  On  the  24th  of  September,  ha¬ 
ving  drawn  the  attention  of  the  Ruffians  to  another 
quarter  by  a  falfe  attack,  he  fuddenly  croffed  the  Lim- 
rcat;  a  river  which  divided  the  fswo  armies  near  the  con¬ 


vent  of  Farr,  which  is  three  leagues  difhnt  from  Zu-  French 
rich.  A  part  of  the  French  troops  engaged  the  Auf-^ev°luhon4 
trians,  while  the  greater  part  of  the  army  marched  a-  lW- 
gaind  the  Ruffians  at  Zurich.  The  Audrian  General 
Hotze  wag  killed  in  the  commencement  of  the  a&ion. 

General  Petrarch,  who  fucceeded  him  in  the  command, 
contrived  to  avoid  a  total  rout,  and  retired  during  the 
night  with  the  lofs  of  about  4000  men.  The  conteff 
with  the  Ruffians  was  Angularly  obdinate.  In  a  moun¬ 
tainous  country,  to  which  they  were  drangers,  and  con¬ 
tending  againd  the  mod  fkilful  military  leaders  that  the 
fouth  of  Europe  had  been  able  to  produce,  they  la¬ 
boured  under  every  difadvantage.  They  could  not  be 
put  to  flight,  however  ;  and  even  when  different  divi- 
fions  of  them  were  furrounded,  they  refufed  to  lay  down 
their  arms,  and  were  flaughtered  upon  the  fpot.  By 
the  retreat  of  the  Audrivns  on  the  evening  of  the  2  ;th, 
they  found  themfelves  on  the  26th  nearly  fin  rounded 
in  Zurich.  They  now  began  to  retreat  alfo  ;  and  we 
are  only  furprifed  at  the  ability  of  the  Ruffian  General 
ia  effecting  his  retreat  in  luch  good  order,  and  with 
fuch  little  lofs ;  for  if  the  official  accounts  deferve  cre¬ 
dit,  his  lofs  in  killed,  wounded,  and  taken,  did  not  ex¬ 
ceed  3000  men.  He  was  obliged,  however,  to  aban¬ 
don  his  baggage  and  cannon  to  the  enemy.  vS 

During  thefe  operations,  Suwarrow  was  advancing Suwar- 
on  the  fide  of  Italy  with  an  army  rated,  in  fome  ac-,ow>s 
counts,  at  18,000,  in  others  at  only  15,000;  and  for-march* 
cing  the  French  from  their  ftrong  pofitions  on  Mount 
St  Gothard,  defetnded,  on  the  very  day  on  which  Maf¬ 
fena  made  his  general  attack,  into  the  valley  of  Urfe- 
ren  :  and  driving  Lecourbe  before  him,  with  confider- 
able  flaughter,  advanced  as  far  as  Altorf.  He  even 
penetrated  on  the  next  day  into  the  canton  of  Glaris, 
and  took  1000  of  the  French  prifoneis;  while  the  Ruf¬ 
fian  General  Rolemberg  was  equally  fuccefsful  in  the 
canton  of  Schwitz,  where  General  Avffenberg  had  ef¬ 
fect'd  a  jun&ion  with  him  ;  and  General  Linken  de-  * 
fea ted  and  took  another  coips  of  French,  confuting  of 
1300  men. 

Maffena,  however,  now  turned  upon  the  Field- mar-  uisaLi- 
fhal  with  the  greater  part  of  his  army;  and,  by  hem- rahle  con- 
ming  him  in  on  all  fides,  cxpe&ed  to  have  made  him,  • 
and  the  Grand  Duke  Conftantiue,  prifoners.  Suvvar- 
row,  however,  defended  himfelf  againft  every  attack 
with  unexampled  vigour  and  addrefs.  A  Angle  pafs 
among  the  mountains  was  all  that  remained  unoccupied 
by  the  French.  He  difeovered  this  circumftance,  and 
efcaped,  though  clofely  purfued.  He  loll  his  cannon, 
baggage,  and  provifions,  among  the  dreadful  moun¬ 
tains  and  precipices  with  which  that  country  abounds. 

He  made  his  way,  however,  eafiward  through  the  Gri- 
fon  country,  and  at  length  arrived  at  Coire  with  about 
6000  men  in  great  diffref3. 

Nothing  could  exceed  the  indignation  of  this  old 
warrior  when  he  difeovered  the  manner  in  which  affairs 
had  been  conduced,  the  hazardous  Hate  in  which  the 
Ruffians  had  been  abandoned  by  the  Archduke,  and  -g0 
the  confequent  ruin  which  they  had  encountered.  He  Hb  indig- 
confidered  himfelf  and  his  countrymen  as  treacheroufly  nation  at 
expofed  to  deftrudtion  ;  he  loudly  complained  of  the  the^ourt 
Commander  of  the  allied  forces  in  Switzerland;  pub-°*  Vienna> 
licly  taxed  the  council  of  Vienna  with  felfifhnefs  and 
injuffice ;  and  refufed  all  farther  co  operation  with  the 
Audrian  army.  He  fent  an  account  of  the  whole  tranf- 

aftion 
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much  a&iou  to  St  Pcteifburgh  in  a  letter,  of  which  the  com-  ring  every  period  of  the  Dutch  hiftoiy.  When  to  all  French 
luuor,p0pit|cm  wouid  do  honour  to  the  fined  writer  of  the  age,  this  it  is  added,  that  the  rainy  ieafon  was  approaching,  R‘evo  utIor>9 
and  withdrew  with  his  troops  to  the  neighbourhood  of  and  that  a  winter  campaign  in  Holland  is  almoft  impof*  t  , 


Augfburg  to  wait  for  farther  orders, 
j^h'on  of  1°  the  mean  time,  Great  Britain  prepared  to  invade 
j-j  and.  Hollaed  with  an  army  of  40,000  men,  confifting  of 
Britifh  troops  and  Ruffian  auxiliaries.  The  fir  ft  divi- 
fion,  under  General  Sir  Ralph  Abercromby,  failed  in 
the  month  of  Auguft,  under  the  protection  of  a  fieet 
commanded  by  Admiral  Lord  Duncan.  Bad  weather 
prevented  a  landing  from  being  attempted  till  the  27th. 
On  the  morning  of  that  day  the  troops  landed  without 
oppofition  upon  the  fhore  of  Htlder  Point  in  north 
Holland,  at  the  entrance  to  the  Zuyder  Sea.  They 
had  not  been  expected  in  this  quarter,  and  the  troops 
in  the  neighbouihood  were  confequenily  few.  The 
Britifh,  however,  had  no  foonei  begun  to  move  forward, 
than  they  were  attacked  by  a  coniiderable  body  of  in¬ 
fantry,  cavalry,  and  artillery,  who  had  been  liaflily  af- 
fembled  from  the  neareft  towns.  The  Dutch  troops 
maintained  the  conteft  with  much  obflinacy  ;  but  they 
were  gradually  fatigued  by  the  fteady  oppofition  they 
encountered,  and  retired  to  the  difiance  of  two  leagues. 
In  the  night  they  evacuated  the  fort  of  Helder,  of  which 
the  Britifh  took  pofieffion  on  the  morning  of  the  28th. 
A  detachment  from  the  Britifh  fleet,  commanded  by 
Vice  Admiral  Mitchell,  now  entered  the  Zuyder  Sea 
|  by  the  ftrait  of  the  Texel,  to  attack  the  Dutch  fleet 

( I  cure  of  under  Admiral  Story.  This  laft  officer,  inltead  of  re- 
t  Dutch  tiring  for  fafety  to  any  of  the  ports,  or  to  the  fhallow 
■t#  water  with  which  that  fea  abounds,  furrendered  the 
whole  fleet  on  the  30th  of  Auguft  without  firing  a 
gun,  under  pretence  that  his  feamen  were  mutinous, 
and  would  not  fight. 

Had  the  expedition  terminated  here,  it  might  have 
Veen  regaidtd  as  extremely  fortunate,  and  as  ellablifhing 
the  power  of  the  Britifh  navy  without  a  rival.  But  it 
was  refolved  to  follow  up  this  firft  fuccefs  by  an  effort 
on  land  to  reftore  the  authority  of  the  Stadtholder,  and 
the  ancient  government  of  the  United  Provinces.  Many 
circuit. fiances  were  hoftite  to  this  enterprife.  The  whole 
army  had  not  been  fent  at  once  from  Britain.  As  no 
more  than  the  firft  divifion  had  arrived,  the  troops  could 
only  reft  upon  the  ground  they  had  gained  till  rein¬ 
forcements  fhould  be  fent.  The  terror  arifing  from  the 
firft  appearance  of  an  invading  army  was  thus  allowed 
to  pafs  away,  the  enemies  of  the  prefent  Dutch  govern¬ 
ment  were  diicouraged,  and  leifure  was  afforded  to  a- 
dopt  effectual  meafures  of  defence.  The  place  where 
the  landing  was  effected  was  well  chofen  for  an  attack 
upon  the  Dutch  fleet ;  but  for  an  invafion,  with  a  view 
to  the  reftoiation  of  the  Stadtholder,  it  was  the  worft 
that  could  have  been  feledted.  North  Holland,  at  the 
extremity  of  which  it  was  made,  is  a  narrow  peninfula, 
everywhere  interfered  by  canals  and  ditches,  of  about 
40  miles  in  length.  Here  the  invaders  might  be  de¬ 
tained,  and  even  fuccefsfully  refifted,  by  a  force  greatly 
inferior  to  their  own.  This  alfo  is  the  quarter  of  the 
country  the  moft  unfavourable  to  the  caufe  of  the  Stad¬ 
tholder.  In  Zealand,  where  his  eftates  are  fituated, 
and  in  Rotterdam,  which  is  full  of  Scotchmen  and  of 
families  of  Scottilh  extradtion,  his  friends  are  numerous 
and  powerful  ;  but  in  Amfterdam,  and  in  North  Hol¬ 
land,  which  is  under  its  influence,  his  enemies  abound, 
and  the  refiftance  to  his  power  has  been  very  great  du- 


fible,  it  will  not  appear  furprifing  that  this  expedition 
was  attended  with  little  ultimate  fuccefs.  It  is  faid  that, 
amidft  the  preffure  of  the  many  difficulties  which  fur- 
rounded  them,  the  French  Directory  hefitated  much  a- 
bout  undertaking  the  defence  of  Holland  ;  but  the 
place,  and  the  time  of  landing  the  invading  army,  at 
once  brought  them  to  a  determination.  General  Brune 
was  fent  thither,  with  whatever  troops  could  he  liaflily 
collected,  to  fupport  the  Dutch  General  Daendels. 

General  Abercromby,  in  the  mean  tune,  remained  ProgrefscF 
upon  the  defenfive  at  Schager  Brug,  waiting  for  rein- the  inva- 
forcements.  His  inactivity  encouraged  the  enemy  on^ers* 
the  ictli  of  September  to  venture  an  attack  upon  his 
pofitiou.  They  advanced  in  three  columns,  two  of 
which  confided  of  Dutch  and  one  of  French  troops. 

They  were  repulfed,  however,  in  all  quarters,  and  re¬ 
tired  to  Alkmaer.  On  the  13th  the  Duke  of  York  ar¬ 
rived  with  additional  troops,  and  affumed  the  chitf  com¬ 
mand.  The  Ruffian  auxiliaries  having  alio  arrived,  of- 
fenfive  operations  were  immediately  refolved  upon.  On 
the  19th  the  army  advanced.  General  Abercromby 
commanded  the  left,  which  proceeded  along  the  fhore 
of  the  Zuyder  Sea  againft  Hoorne.  The  centre  co¬ 
lumns  were  commanded  by  Generals  Dundas  and  Pult- 
ney  ;  and  the  right  wing,  confifting  of  Ruffians,  was 
commanded  by  their  own  General  D* Herman.  In 
confluence  of  fome  ftrange  mifunderftanding,  the  Ruf¬ 
fians  advanced  to  the  attack  Icon  after  three  o’clock  in 
the  morning,  which  was  fome  hours  previous  to  the 
movement  of  the  reft  of  the  army.  They  were  fuccefs- 
ful  in  their  firft  efforts,  and  obtained  pofftffion  of  the 
village  of  Bergen  ;  but  pndTing  eagerly  forward,  and 
being  unfupported  by  the  other  columns,  they  were 
nearly  furrounded.  Their  commander  was  taken  pri¬ 
soner  ;  and  though  the  Britifh  came  in  time  to  protedt 
their  retreat,  they  loft  at  leaft  3000  men.  This  failure 
on  ihe  l  ight  obliged  the  Britifh  Commander  in  Chief  to 
rtcal  his  troops  from  the.  whole  advanced  pofitions  they 
had  gained,  though  General  .Abercromby  had  actually 
taken  Hoorne  with  its  garrifon,  and  although  General 
Pultney’s  column  had  carried  by  affault  the  principal 
pofttion  of  the  Dutch  army  called  Ourds  CarfpcL 

The  feverity  of  the  weather  prevented  another  at¬ 
tack  till  the  2d  of  October,  when,  after  an  engagement 
that  lafted  from  fix  in  the  morning  till  the  fame  hour  in 
the  evening,  the  Britifh  army  fuccteded  in  driving  the- 
united  Dutch  and  French  troops  from  Alkmaer  and  the 
villages  in  its  neighbourhood.  The  conteft  was  chiefly 
conduced  among  the  land  hills  in  the  vicinity  of  the 
ocean ;  and  the  battle  'was  maintained  with  fuch  obfti- 
nacy,  that  the  fatigue  of  the  troops,  together  with  the 
difficult  nature  of  the  country,  prevented  the  Britifh 
from  gaining  any  great  advantage  in  the  purfuit.  The 
retreating  army  immediately  occupied  a  new  pofition 
between  Baverwyck  and  Wyck  op*zee.  The  Duke  of 
York  once  more  attacked  them  on  the  6th  ;  and  after 
an  obflinate  and  bloody  engagement,  which  was  main¬ 
tained  till  night,  he  remained  in  pofieffion  of  the  field  3^3 
of  battle.  But  this  was  the  laft  fuccefs  of  the  inva- ■  the^cncn  ry 
tiers.  Finding  hiir.felf  unable  to  make  farther  progrefs,  and  the  in- 
in  confequence  of  the  increafing  numbers  of  the  enemy,  clemency 
the  impracticable  nature  of  the  country,  and  the  badrciV^^c  wea 
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of  the  weather,  which,  during  the  whole  of  this  year, ,  troops  ;  and  all  cjrcun>ftan«s  feemed  now  to  P™^'Ce  Frer  h  j 
—  *  0f  york  retired  to  that  the  new  coalition  would  fpeedily  be  dderted  by  us  Re^,u  i 

northern  auxiliary.  t  _ 

While  affairs  were  in  this  ftate,  an  event  occurred 


French 

Revolution, was  unuflially  fevere,  the  Duke  of  York  ri 

T‘,n"  Schager  Brug,  and  there  waited  for  ordeis  from  Eng¬ 
land- to  return  home.  He  was,  in  the  mean  time,  clole- 
ly  p  re  fled  by  the  United  Dutch  and  French  forces,  fo 
that  his  embarkation  mud  have  been  attended  with 
much  hazard.  Fie  therefore  entered  into  a  convention 
with  the  French  and  Dutch  generals  ;  by  which  it  was 
agreed,  that  they  fliould  no  farther  moleft  him  m  his 
retreat,  and  that,  in  return,  he  fhould  not  injure  the 
country  by  breaking  down  any  of  the  dykes  which  pro- 
red;  it  again  ft  the  fea,  and  that  Great  Britain  fliould 
reftore  to  France  and  Holland  8000  prifoners  of  war, 
taken  previous  to  the  prefent  campaign. 

In  confequence  of  thefe  events,  the  affairs  of  France 
now  began  to  aflame  a  lefs  unfavourable  afpeft.  They 
were  indeed  driven  to  the  extremities  of  Italy,  Cham- 
pionet  was  defeated  in  every  effort  which  he  there 
made  againfl  the  Auftrians  during  the  reft  of  the  year, 
and  Ancona,  which  was  the  laft  place  of  any  flrength 
poffefled  by  the  French,  alfo  fnrrendered  on  the  13th  of 
November  to  General  Fiolich  ;  but  they  retained  the 
Genoefe  territory,  and  Switzerland  and  Holland  conti¬ 
nued  under  their  power.  The  new  coalition  again  ft 
them  feemed  once  more  ready  to  diflolve.  From  the 
commencement  of  the  French  Revolution,  a  fpirit  of 
fehifhnefs  had  mingled  with  all  the  efforts  made  by  the 
continental  powers  of  Europe  ngainft  it,  and  had  ren¬ 
dered  them  fruitkds.  To  prevent  the  aggrandifement 
of  Auftria,  Pruffia  had  early  withdrawn,  and  ft  ill  flood 
aloof.  Spain  and  Holland  were  retained  under  the  in¬ 
fluence  of  France  by  the  efforts  of  her  arms,  and  by 
the  univerfal  diffufion  of  her  wild  principles  among  the 
people.  Even  the  Britifh  cabinet,  which  of  all  the 
European  powers  has  remained  moft  true  to  the  ori-' 
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ginal  purpofe  of  the  war,  fometimes  forgot  that  object. 
Thus,  when  invading  Holland,  the  Dutch  were  inform¬ 


ed,  by  a  proclamation,  that  their  ancient  government 
was  to  be  reftored  ;  but  no  offer  was  made  to  reftore 
their  diftant  poffeffions.  Of  all  the  coalesced  powers, 
however,  Auftria  purfued  her  feparate  interells  with 
the  lead  difguife.  With  much  facility  file  relinquifh- 
ed  the  Netherlands,  and  fuffered  the  principal  bulwarks 
of  Germany,  Mentz,  and  Ehrenbreitltein,  to  fall  into 
the  hands  of  the  French,  upon  obtaining  in  exchange 
the  Venetian  territories,  which  Bonaparte  had  con¬ 
quered,  and  thought  himfelf  authorifed  to  fell.  Du¬ 
ring  the  prefent  campaign,  the  whole  conquefts  made 
by  the  united  efforts  of  the  Auftrian  and  Ruffian  forces 
were  feized  by  Auftiia  in  her  own  -  name,  and  none  of 
the  Princes  of  Italy  obtained  leave  to  refume  the  go¬ 
vernment  of  their  own  territories.  This  condu&  on 
the  part  of  the  allies  gave  every  advantage  to  the 
French.  They  broke  off  the  uc-gociations  at  Lifle,  un¬ 
der  the  pretence  of  defending  the  Dutch  and  Spanifh 
fettkments  which  the  Britifh  government  refufed  to  re- 
linquifh.  They  found  it  eafv  to  alarm  the  King  of 
Pruffia,  by  difplaying  the  unbounded  ambition  of  the 
home  of  Auftria  ;  and  the  Emperor  of  Raffia,  having 
pu  licly  declared  to  the  members  of  the  German  em¬ 
pire,  that  the  purpofe  for  which  he  had  taken  up  arms 
was  not  to  difmember  France,  but  to  reflore  peace  to 
Europe,  became  jealous  of  the  Court  of  Vienna,  when 
he  fa .v  it  purfue  a  conduct  fo  very  different.  This  jea- 
?oufy  was  encreafed  by  the  misfortunes  of  the  Ruffian 


in  this  ttate,  an  event  occurreu  385 
which  exhibited  the  French  Revolution  under  a  new  Jonaparte 
afpedl.  When  Bonaparte  found  himfelf  compeMed  toJan^UI^e» 
retreat,  baffled  and  difgraced,  from  the  ruins  of  Acre,^ 
he  learned  that  a  Turkifh  army  was  ready  to  invade 
Egypt  by  fea.  He  returned,  therefore,  with  his  ufual 
celerity,  by  way  of  vSuez,  acrofs  the  defart  of  Arabia 
Petrea,  which  divides  Syria  from  that  country,  and  was 
in  the  neighbourhood  of  the  Pyramids  on  the  nth  of 
July,  when  an  army  of  18,000  Tuiks  landed  from  ico 
{hips  at  Aboukir.  They  took  this  fort  by  affault,  and 
gave  no  quarter  to  the  French  ganifon  of  500  men 
that  it  contained.  On  the  1  5th,  Bonaparte  began  to 
march  down  the  country  againft  them.  On  the  25th 
he  came  in  fight  of  them,  at  fix  o'clock  in  the  morning. 

It  is  not  wonderful  that  thofe  barbarians  afforded 
him  an  advantage  which  had  fo  often  been  prefented 
by  the  armies  of  Auftria.  They  had  divided  their  force 
into  two  parts,  which  were  encamped  on  the  oppofite 
Tides  of  a  beautiful  plain.  lie  had  now  formed  a  con- 
fiderable  body  of  cavalry,  by  obtaining  for  his  men  fleet 
horfes  from  Arabia.  Thefe  advanced  rapidly  into  the 
centre  of  the  Turkifh  army,  and  cut  otT  the  communi¬ 
cation  between  its  different  parts.  His  infantry  then 
attacked  the  right,  which  was  the  weakeft  divifion  of 
the  Turks.  They  being  fpeedily  panic  ftruck,  attempt¬ 
ed  to  fly  to  their  (hips,  and  every  man  was  drowned  in 
the  fea.  The  left  divifion  of  the  Turks  was  next  at¬ 
tacked.  It  made  a  more  obltinate  refiftance,  but  was 
foon  alfo  put  to  flight.  Some  caft  themfelves  into  the 
fea,  and  periihed  in  attempting  to  reach  the  boats  of 
their  fleet  \  the  reft  took  refuge  in  the  fort  of  Abou¬ 
kir.  The  new’s  of  this  battle  reached  France  towards 
the  end  of  September,  and  revived  the  memory  of  Bo¬ 
naparte’s  vidories,  contrailed  with  the  reverfes  which 
the  Republican  armies  had  lately  experienced.  On  the 
icth  of  O&ober  a  difpatch  was  received  from  him  by 
the  Directory,  and  read  to  the  Councils,  giving  an  ac¬ 
count  of  the  capture  of  the  fort  of  Aboukir,  with  the 
whole  remains  of  the  Turkifh  army.  On  the  14th  of  Arrive* 
the  fame  month  a  meffage  from  the  Diie&ory  announ-with  h» 
ced,  to  the  aftonifhment  of  all  men,  that  Bonaparte, rnncipa! 
along  with  his  principal  officers,  had  juft  arrived  in 
France,  and  that  they  left  the  army  in  Egypt  in 
profperous  Hate.  This  laft  part  of  the  meffage  was 
foon  afterwards  proved,  by  the  intercepted  letters  of 
Kleber,  and  the  other  generals  left  behind,  to  be  a  fcan- 
dalous  falfehood.  In  one  of  Thefe  letters,  Poufiielgue 
fays,  “  Every  vidory  carries  off  lonie  of  our  belt  troops, 
and  their  lofs  cannot  be  repaired.  A  defeat  would  an¬ 
nihilate  us  all ;  and  however  brave  the  aimy  may  be,  it 
cannot  long  avert  that  fatal  event.” 

Bonaparte,  however,  was  received  at  Paris  with  di- 
ftindlion,  though  nobody  could  tell  why  he  had  defert- 
ed  his  army  and  come  thither.  The  parties  in  the  go¬ 
vernment  were  equally  balanced  ;  and  both  the  Jaco¬ 
bins,  and  what  were  called  the  Moderates,  folicited  his 
affiftance.  The  Jacobins  ftill  pofleffed  a  majority  in  the 
Council  of  Five  Hundred  ;  but  in  the  other  Council 
their  antagonifts  were  fnperior.  The  Diredor  Sieyes 
was  underftood  to  be  of  the  party  of  the  Moderates  ; 
and  the  Jacobins  had  of  late  unfuccefsfully  attempted 
1  to 
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r  nch  to  remove  him  from  his  office,  under  the  pretence  that 
ge’  ution,t]ie  interval  appointed  by  the  conftitution  had  not  elap- 
r  )9'  fed  between  his  going  out  of  the  Council  of  FiveHun- 
^  dred  and  his  election  to  the  office  of  director.  Neither 
party  was  fatisfied  with  the  exi  fling  authorities  ;  but 
none  of  the  ufual  indications  of  approaching  hoftilities 
appeared.  The  Jacobins  were  far  from  fufpeft ing  that 
Sieyes  had  a  plot  ripe » for  execution,  which  was  to 
overwhelm  them  in  an  inftant.  They  were  even  in  fome 
meafure  laid  afleep  by  an  artful  feene  of  feftivity,  in 
which  the  whole  members  of  the  Councils  were  indu¬ 
ced  to  engage,  on  the  6th  of  November,  under  pretence 
of  doing  honour  to  the  arrival  of  Bonaparte.  Oil  the 
morning  of  the  9th,  one  of  the  committees  of  the  Coun¬ 
cil  of  Ancients,  called  the  committee  of  Infpeftors  of 
the  Hall,  prefented  a  report  ;  in  which  they  affirted, 
that  the  country  was  in  danger,  and  propofed  to  ad¬ 
journ  the  fitting  of  the  legiflature  to  St  Cloud,  a  village 
about  fix  miles  from  Paris.  We  have  already  mention¬ 
ed,  that  the  conftitution  entrufted  to  the  Council  of 
Ancients  the  power  of  fixing  the  refidence  of  the  legif- 
lative  bodies,  and  that  this  Council  could  in  no  other 
cafe  a  (fume  the  initiative,  or  propofe  any  law  ;  their 
powers  of  legifiation  being  otherwife  limited  to  the  un¬ 
conditional  approbation  or  difapprobation  of  the  decrees 
pafted  by  the  Council  of  Five  Hundred.  The  Council 
of  Ancients  now  fuddenly'  decreed,  that  both  Councils 
fhould  meet  next  day  at  St  Cloud.  As  the  Council  of 
Five  Hundred  had  no  conftitutional  right  to  difpnte 
the  authority  of  this  decree,  and  as  the  ruling  party  in 
it  was  completely  taken  by  furprife,  its  members  filently 
fubmitted,  and  both  Councils  affembled  on  the  10th  of 
November  at  the  place  appointed.  • 

.  The  Council  of  Five  Hundred  exhibited  a  feene  of 

t  reins  much  agitation.  They  received  a  letter  from  Legarde, 
0  overn-  fecretary  to  the  Directory,  ftating,  that  four  of  its 
*  '•  members  lead  fent  refignations  of  their  offices,  and  that 
the  fifth  (Barras)  was  in  cuftody  by  order  of  General 
i  Bonaparte,  who  had  been  appointed  commander  of  their 

guard  by  the  Council  of  Ancients.  While  the  Coun¬ 
cil  were  deliberating,  Bonaparte  entered  the  hall,  at¬ 
tended  by  about  twenty  officers  and  grenadiers.  He 
advanced  towards  the  chair,  where  his  brother  Lucien 
Bonaparte  fat  as  prefident.  Great  confiffion  tnfued  ; 
he  was  called  a  Cromwell,  a  Ctefar,  an  ufurper.  The 
members  began  to  prefs  upon  him,  and  his  countryman 
Arena  attempted  to  ftab  him  with  a  dagger.  He  was 
refeued  by  his  military  efcort.  Lucien  Bonaparte  then 
left  the  chair,  and  call  afide  the  badge  of  office  which 
lie  wore  as  a  member  of  tlie  Council.  Fhe  comufion 
did  not  dintinifh  ;  but  in  a  (hort  time  a  party  of  armed 
men  ruffied  into  the  hall,  and  carried  off  Lucien  Bona- 
parte.  A  tumultuous  debate  now  began  ;  in  which  it 
was  prooofed  that  Bonaparte  fhould  be  declared  an  out¬ 
law.  The  debate  was  foon  terminated,  however.  The 
doors  of  the  hall  were  once  mote  burll  open.  Military 
imffic  was  heard;  and  a  body  of  troops  proceeding  into 
the  hall  in  full  array,  the  members  were  compelled  to 
difperfe.  The  Council  of  Ancients,  in  the  mean  time, 
fetting  afide  the  conftitution,  patted  a  variety  of  de¬ 
crees.  They  abolifhed  the  Direftory,  and  appointed 
in  its  (lead  an  Executive  Commiffion  ;  to  confift  of  Bo- 
naparte,  Sieyes,  and  Roger  Ducos,  under  the  appella¬ 
tion  of  Confuls.  They  adjourned  the  fittings  of  the 
iegiflative  bodies  till  the  20th  of  February,  and  appoint- 


ed  two  committees,  confiding  of  twenty-one  members,  French 
i elected  from  each  of  the  two  councils,  to  a 61  a3  legifla- Re^llu,on» 
tors  in  the  mean  time.  They  alfo  expelled  a  great  num-  i  » 

ber  of  members  from  their  feats  in  the  councils. 

Moft  of  the  members  of  the  Council  of  Five  Hun¬ 
dred  returned  to  Paris,  after  having  been  driven  from 
their  hall  by  the  military  ;  but  a  part  of  them  remained 
at  St  Cloud,  and,  on  the  evening  of  the  fame  day,  con¬ 
firmed  all  the  decrees  of  the  Council  of  Ancients.  The 
new  government  entered  upon  its  functions  at  Paris  on 
the  folio  wing  day.  That  city  remained  tranquil,  and 
the  public  funds  even  rofe  upon  the  occafion.  On  the 
j  7th  of  November  the  confuls  decreed  the  tranfportatioa 
of  a  great  number  of  the  leading  Jacobins  and  zealous 
republicans  to  Guiana,  and  ordered  many  others  to  be 
imprisoned  ;  but  thefe  decrees  were  fpteddy  recalled, 
and  affairs  went  on  as  quietly  as  if  nothing  unufualhad 
occurred.  .  # 

While  Bonaparte  was  thus  obtaining  boundlefs  per-  jviotions  of! 
fonal  aggrandifement  in  Europe,  the  African  expedition  rippooSui- 
in  which  he  had  been  engaged  was  utterly  unfuccefsful f*n  in 
in  all  its  objedts.  The  circumftanccs  which  led  to  it,<u* 
fo  far  as  concerned  foreign  nations,  now  came  to  light, 
and  were  fhortly  thefe  :  Tippoo  Sultan,  the  fon  and 
f ucct (Tor  of  the  celebrated  Hydcr  Ally,  and  foveieign 
of  the  My  fore  country,  which  forms  a  part  of  the  pe- 
n inf ula  of  India,  had  been  compelled  to  conclude  a 
treaty  of  peace  in  the  year  1792  with  the  Britifli  go¬ 
vernor  general,  Lord  Cornwallis,  under  the  walls  of 
Seringapatam  his  capital.  By  this  treaty  lie  refigned 
to  the  invaders  a  pan  of  his  territory,  and  agreed  to 
pay  a  large  fum  of  money.  He  was,  moreover,  under 
the  humiliating  nectffity  of  confenting  that  two  of  his 
fons  fhould  be  delivered  as  hoftages,  to  remain  with  the 
Britifh  till  the  pecuniary  payments  could  be  completed. 

A  war  thus  concluded  could  not  become  the  founda¬ 
tion  of  much  cordial  amity  between  the  parries.  Tip- 
pco  had  inherited  from  his  father  a  deep  fentiment  of 
hoftility  again  ft  the  growing  power  of  Britain  in  India. 

Though  he  fubmitted  on  the  occafion  now  mentioned 
to  the  necefiity  of  his  circumilances,  yet  he  only  waited 
a  more  fortunate  opportunity  to  endeavour  to  recover 
what  he  had  loti  ;  and  even,  if  pofiible,  to  accomplifh 
the  favouiite  objeft  of  all  his  enterprifes,  the  complete  - 
expulfion  of  the  Britifh  from  India.  At  a  former  pe¬ 
riod,  almoft  the  whole  of  the  native  princes  of  this  vaft 
continent  had  entered  into  a  combination  againfl  the 
power  of  Britain  ;  but  their  defigns  had  been  defeated 
by  the  talents  and  exertions  of  Warren  Hallings,  Efq; 

The  afccndency  of  the  Britifh  government  in  this  quarter 
was  now  fo  greik,  that  no  filch  combination  could  again 
be  formed,  and  Tippoo  felt  that  its  power  could  only  be 
fhaken  by  the  aid  of  an  European  army.  France  was 
the  only  country  from  which  he  could  hope  to  obtain  an 
adequate  force.  By  the  events  of  the  revolution,  how¬ 
ever,  and  by  the  prtfiure  of  the  war  at  home,  the  uilers  of 
France  had  been  prevented  from  attending  to  diflant 
views  and  interefls.  Their  fettlements  in  India  had 
been  feized  by  the  Britifh,  and  they  had  ceafed  to  re¬ 
tain  any  pofteffion6  beyond  the  Cape  of  Good  Hope,  ^ 
excepting  the  ifiands  of  Mauritius  and  Bourbon.  In  He  renews- 
the  year  1797*  Tippoo  refolved  to  endeavour  to  renew  his  inter- 
his  intercourfe  with  the  French  by  means  of  thefe  ifiands.  cour^e  vvit^ 
One  llepaud,  who  had  once  been  a  lieutenant  in  thelhe  l  rcnc  * 
French  navy,  and  had  refided  for  fome  time  at  Serin- 
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gapr.tam,  had  milled  Tippoo 
French  had  a  great  farce  at  the  Mauritius,  which  could 
immediately  be  fent  to  his  aid  in  cafe  of  a  war.  He 
therefore  fitted  out  a  flip,  of  which  he  gave  the  com¬ 
mand  to  Ripaud,  and  fent  two  perfons  in  it  as  his  mi 
nifters,  with  oowers  to  negociate  with  the  French  lead¬ 
ers  at  the  Mauritius.  Bui,  at  the  fame  time,  to  avoid 
exciting  the  fufpicions  of  the  Britifh  government  in  his 
neighbourhood,  he  directed  his  nv  ffengers  to  afTume 
the  c  ha  rafter  of  merchants,  to  aft  in  that  capacity  in 
public,  and  to  conduft  their  political  negociatious  with 
fecrecy.  They  arrived  at  the  Mauritius  towards  the 
clofe  of  the  year  1797,  and  opened  their  propofals  to 
Malartic  the  governor,  for  an  alliance  between  Tippoo 
and  the  French  nation,  with  the  view  of  obtaining  -the 
aid  of  an  European  army.  They  were  received  with 
great  joy,  and  veflels  were  inftantly  difpatched  to  France 
to  communicate  their  propofals  to  the  Directory. 

In  the  mean  time,  Malartic  the  governor  of  the  Mau¬ 
ritius,  from  folly,  from  treachery,  or  from  a  defire  to 
involve  Tippoo,  at  all  hazards,  in  a  quarrel  with  the 
Britifh,  took  a  Rep  which  ultimately  was  in  a  great 
mcafure  the  mean3  of  defeating  the  plans,  and  accom- 
plifhing  the  ruin  of  that  prince.  On  the- 30th  of  Ja¬ 
nuary  1798,  he  publifhed  and  diftributed  a  proclama¬ 
tion,  in  which  he  recited  the  whole  private  propofals  of 
Tiopoo,  and  invited  all  French  citizens  to  enlift  in  his 
fervice.  Copies  of  this  proclamation  were  fpeedily  con¬ 
veyed  by  different  veflels,  touching  at  the  Mauritius, 
to  the  continent  of  India,  to  Britain,  and  to  all  quar¬ 
ters  of  the  world.  Accordingly,  as  early  as  the  18th 
of  June  1798,  the  fecret  committee  of  the  Cojirt  of 
'Direftors  of  the  Eaft  India  .Company  in  London  wrote 
to  their  governor  general  in  India,  requiring  him,  in 
confequence  of  this  proclamation,  to  watch  the  conduft 
of  Tippoo,  and  even  to  engage  in  hoftilities,  if  the  mea- 
fure  fhould  appear  neceflary.  Before  that  period,  how¬ 
ever,  the  government  in  India  had  been  alarmed,  by  the 
fame  means,  and  was  making  preparations  for  war. 
Thi3,  however*  was  no  eafy  matter.  It  is  the  nature 
of  European  power,  in  thefe  countries,  gradually  to 
decline.  The  nature  of  the  climate,  the  view  of  re¬ 
turning  home,  and  the  diflance  from  the  feat  of  govern¬ 
ment,  fpeedily  introduce  a  relaxation  of  the  efforts  and 
the  vigilance  by  which  dominion  was  originally  acquir¬ 
ed.  The  troops  require  to  be  continually  renewed  by 
levies  from  the  parent  country  ;  and  if  this  precaution 
is  neglefted  for  a  very  fhort  time,  or  negligently  at¬ 
tended  to,  they  become  unable  to  proteft  the  extenfive 
territories  fuch  as  Britain  now  pofleffed  in  India.  When 
Lord  Mornington,  the  governor-generah,  enquired  into 
the  Aate  of  the  Britifh  army  at  Madras,  and  whether 
he  might  hazard  an  oftenfive  war  againft  Tippoo  ;  he 
was  informed,  that  three,  if  not  fix  months  would  be 
neceflary  to  aflemble  the  fcatteied  diviflons  of  the  army, 
and  to  prepare  them  to  defend  their  own  territory.  It 
was  added,  that  fuch  was  the  feeble  Rate  of  the  Britifh 
forces  in  that  quarter,  that  it  might  even  he  uufafe  to 
excite  fufpicion  in  Tippoo  by  military  preparations,  as 
he  might,  in  that  cafe,  ruin  them  by  a  hidden  attack. 
Lord  Mornington,  however,  refolved  to  encounter  every 
hazard,  and  ordered  immediate  and  aftive  preparations 
in  every  quarter. 

In  the  meanwhile,  Tippoo  did  not  trufl  for  fuccefs 
to  the  aid  of  France  alone.  He  endeavoured  to  bring 
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into  a  belief  that  the  an  attack  upon  the  Britifh  and  their  alhe«,  or  fnbjefts,  French 
in  India,  from  the  north  weft,  by  inviting  Zemaun  ^evo'ut‘oa 
Shah  to  invade  the  country.  This  prince  is  at  the 
head  of  a  formidable  kingdom,  made  up  of  provinces 
torn  from  both  Periia  and  India.  It  was  founded  about 
fixty  years  ago  by  Ahmed  Khaun  Abdalla,  an  Affghan 
chief,  who  followed  Nadir  Shah  on  his  mvafiop  of  In¬ 
dia  in  17^9.  He  himfelf  afterwards  invaded  India  no 
lefs  than  feven  times  ;  and,  in  particular,  he  overthrew, 
with  d readfiil«fl augh ter,  the  united  forces  of  the  Mah- 
ratta  empire,  in  the  year  1761,  on  the  plains  of  Pani- 
put.  He  was  fucceedtd,  in  17^3  by  his  fon  Tirnmur 
Shah,  who  died,  and  was  fucceeded  by  his  own  fon,  the 
prefent  prince.  The  dominions  of  Zemaun  Shah  ex- 
tend  from  the  left  bank  of  the  river  Indus,  on  the  fea- 
coaft,  as  far  northward  as  the  latitude  of  Cafhmeer  ; 
and  from  eaft  to  weft  they  are  650  Engllfh  miles  in 
length,  comprehending  the  provinces  of  Cabal,  Canda* 
har,  Peifhere,  Ghizni,  Gaur,  Sigiftan,  and  Korafun* 

He  ufually  keeps  in  pay  an  army  of  150,000  horfe, 
befldes  infantry  to  garrifon  his  fortrefles.  In  expedi¬ 
tion  of  direft  aid  from  France,  by  Bonaparte’s  expedi¬ 
tion  to  Egypt,  and  of  an  important  dtvedion  to  be 
made  by  Zemaun  Shah,  Tippoo  endeavoured  to  remain 
quiet,  and  to  temporife  with  the  Britifh. 

Since  the  firft  viftories  of  Lawrence  and  of  Clive, 
the  native  princes  of  India  have  been  eager  to  introduce 
the  European  art  of  war  among  their  fubjefts.  For 
this  purpofe  they  retain  European  adventurers  to  com¬ 
mand  and  difeipline  a  part  of  their  troops,  and  even  en¬ 
deavour  to  form  a  guard  for  their  perfons  of  European 
foldiers.  The  Nizam,  a  prince  in  alliance  with  the 
Briti'h,  though  in  a  great  mcafure  under  their  in¬ 
fluence,  had  long  retained  around  his  perfon  a  confider- 
able  body  of  French,  and  of  troops  under  their  manage¬ 
ment.  Thefe,  under  the  command  of  one  Perou,  now 
poflefled  great  influence  at  Hydrabad,  the  capital  of 
the  Nizam.  It  was  of  much  importance  that  thefe 
fhould  be  removed  out  of  the  way,  to  enable  the  Britifh 
to  obtain  the  aid  of  this  prince  as*  an  ally  in  ’he  ap¬ 
proaching  contcft  with  Tippoo.  Lord  Mornington 
procured  this  objeft  to  be  accomplifhed  with  fo  much 
fuccefs,  that,  on  the*  22 d  of  Oftober  1798,  the  French 
corps  under  Perou  was  furrounded  and  difarmed  with¬ 
out  bloodfhed,  and  a  Britifh  force  was  fubftituted  as  a 
guard  to  the  Nizam  in  its  fteacl.  The  military  prepa¬ 
rations  being  in  a  conflderable  ft  ate  of  forwardnefs, 

Lord  Mornington  next  warned  Tippoo  Sultan,  in  a 
letter  dated  the  8th  of  November  179S,  of  his  having 
a  knowledge  of  his  hoftiie  deiigns  and  conneftion  with 
the  French.  He  alfo  propofed  to  fen  1  an  ambaflador 
to  treat  about  the  means  of  reftoring  a  good  under- Harrh  J 
handing  between  the  Rates.  Tippoo  avoided  return-v»ncesa 
ing  an  anfvver  till  the  1 8th  of  December,  and  thengainfthi 
merely  denied  the  accufation,  and  refufed  to  receive  the 
ambaflador.  On  the  9th  of  January  1799,  the  Britilh 
governor  again  urged  in  writing  that  the  ambaflador 
fhould  be  received.  No  anfwcr  was  leturned  for  a 
month  ;  and,  in  the  mean  time,  an  army  of  cooo  men 
having  arrived  from  England,  orders  were  iflued  to  Ge¬ 
neral  Harris  to  advance  at  the  head  of  the  Madras  ar¬ 
my  againfl  the  kingdom  of  Myfore.  Tippoo  now  of¬ 
fered  to  receive  the  ambaflador,  providing  he  came 
without  an  attendance  ;  but  this  conceflion  was  not  ac¬ 
counted  fuflicient,  and  the  army  advauced.  An  army 
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I  nch  from  Bombay  was,  at  the  fame  inftant,  advancing  on 
■  ution,£jie  oppofite  fide  of  his  dominions.  A  part  of  Tip- 
Kj^'  i  poo's  forces  encountered  this  army  and  were  defeated  ; 
y  !  and  within  a  few  days  thereafter,  on  the  27th  of  March, 
the  reft  of  his  army  was  defeated  by  General  Harris. 
When  an  European  army  in  India  is  tolerably  numer¬ 
ous,  the  detail  of  its  military  operations  againft  the  na¬ 
tives  is  by  no  means  interefting  ;  for  the  inhabitants  of 
thefe  enfeebling  and  fertile  regions  can  never  be  made, 
by  any  kind  or  degree  of  difcfpline,  to  poffefs  that 
moral  energy  which  enables  men  to  encounter  danger 
with  coolnefs  and  felf-command.  They  can  rufh  on 
death  un  ter  the  influence  of  rage  or  deipair,  but  they 
cannot  meet  the  hazard  of  it  with  calmriefs  and  recol- 
Ie&ion.  It  is  fufficient  to  remark  that,  on  the  7th  of 
April,  General  Harris  fat  down  before  Scringapatam. 
On  the  9th,  Tippoo  lent  a  letter  to  this  officer,  alleging 
his  own  adherence  to  treaties,  and  enquiring  into  the 
caufe  of  the  war.  He  was  anfwered  by  a  reference  to 
Lord  Mornington’s  letters.  On  the  20th  he  made 
•another  attempt  to  negociate,  by  writing  to  General 
Harris,  requeftmg  him  to  nominate  commiffioners  to 
treat  of  a  peace.  In  anfwer  to  this  propofal,  certain 
articles  were  lent  to  him  as  the  only  conditions  that 
would  be  granted.  By  thefe  he  was  required  to  fur- 
render  half  his  dominions,  to  pay  a  targe  fum  of  money, 
to  admit  refident  ambaffadors  from  the  Britifh  and  their 
allies,  to  renounce  all  connexion  with  the  French,  and 
to  give  hoftages  for  the  fulfilment  of  thefe  ftipulations. 

On  the  28th  of  April  Tippoo  again  wrote  to  Ge¬ 
neral  Harris,  requeuing  leave  to  treat  by  ambafTadors  ; 
but  his  propofal  was  refilled,  upon  the  footing  that  he 
was  already  in  poffeffion  of  the  only  terms  of  peace 
which  would  be  granted.  Could  Seringapatam  have 
held  out  for  little  more  than  a  fortnight  longer,  the  in¬ 
vading  army  mull;  have  retreated.  The  rainy  feafon  was 
about  to  commence ;  and,  by  foine  flrange  efted  of 
negligence  or  treachery,  provifions  were  fo  deficient  in 
the  camp,  that  it  was  only  by  reducing  the  troops  to 
half  allowance  that  they  could  be  made  to  laft  till  the 
Uptakes  x5th  of  May-  On  3°th  of  April,  the  befiegers 
v  ,  a-  began  to  batter  the  walls  of  Seringapatam;  and  a  breach 
*  °  being  made,  the  city  was  taken  by  affault  on  the  4th 
of  May.  One  o’clock  afternoon  had  been  chofen  for 
this  purpofe,  as  the  hotted  hour  of  the  day,  and  confe- 
quently  the  time  when  it  would  be  leaft  expelled. 
Tippoo  was  in  his  palace  ;  but  on  being  informed  of 
the  attack,  he  haftened  to  the  breach,  and  tell  undiftin- 
guifiied  in  the  conflid.  His  treafures,  and  the  plunder 
of  the  city,  which  was  immenfe,  went  to  enrich  the 
conquering  army,  after  deducting  a  fhare  for  the  Bri¬ 
tifh  government  and  Fall  India  Company.  His  king¬ 
dom  immediately  fuhmitted.  The  part  of  it  which 
formed  the  ancient  kingdom  of  My  fore,  was  bellowed 
upon  a  defeendant  of  the  former  race  of  its  kings,  whom 
Hyder  Ally  had  deprived  of  the  fovereignty  ;  the  ad¬ 
ditional  territories  that  had  been  conquered  by  Hyder 
Ally  were  divided  between  the  Britifh  and  their  allies, 
the  Nizam  and  the  Mahrattas.  The  family  of  1  ippoo 
were  either  taken  in  the  capital,  or  voluntarily  furren- 
dered  themfelves  to  the  conquerors.  They  were  remo¬ 
ved  from  that  part  of  the  country,  and  allowed  a  confi- 
derable  penfion. 

In  the  mean  time,  Zemaun  Shah  had  adually  inva¬ 
ded 'India  from  the  north-weft.  He  advanced  to  the 
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vicinity  of  Delhi,  fpreading  terror  and  defolation  where-  French 
ever  he  came.  Had  the  French  army  in  Egypt  been  Re^u^?lf,n» 
able  to  detach  &  body  of  15,000  men  to  the  affiftance  j 

of  Tippoo,  while  all  India  was  in  the  ftate  of  alarm  na¬ 
turally  produced  by  the  approach  of  this  northern  in- 
valion,  it  is  extremely  probable  that  the  Britifh  forces 
might  fpeedily  have  found  themfelves  deferted  by  every 
ally,  and  funk  under  an  unequal  conteft.  But  the  adual 
refuh  was  very  different.  Satisfied  with  the  plunder 
he  had  obtained,  Zemaun  Shah  foon  withdrew  ;  and 
the  French  army  being  detained  in  Egypt  by  the  war 
with  the  Turks,  and  by  the  want  of  veflels  at  Suez 
wherewith  to  leach  India,  Tippoo  was  left  to  contend, 
unaffifted,  againft  the  whole  power  of  Britain,  and  of  its  ^ 
allies  in  the  eaft.  By  the  conqueft  and  divilion  of  his  immenTe 
territory,  the  Britiih  power  was  left  without  a  rival  in  power  of 
that  quarter  of  the  world,  and  raifed  to  filch  a  ftate  of  ^n:ain  1:1 
impofing  ftiperiority,  that  if  affairs  are  only  preferved  in  !‘  1 
their  prefent  fituation,  by  periodical  fupplies  of  Euro¬ 
pean  troops,  no  native  prip.ee,  or  even  combination  of 
princes,  can  henceforth  bring  it  into  danger.  Thus, 
notwithstanding  the  vaft  military  efforts  made  by  the 
people  of  France  during  this  revolutionary  war,  yet  all 
foreigners  who  truited  to  their  aid  were  ruined  by  pla¬ 
cing  confidence  in  them.  In  Italy,  Germany,  Swit¬ 
zerland,  and  Holland,  the  rapacity  of  the  commif- 
fa  ies  of  the  French  government,  foon  rendered  odious 
and  intolerable  the  prefence  of  thofe  armies  whofe  ar¬ 
rival  had  been  eagerly  defired.  In  Ireland  and  in  In¬ 
dia,  the  promife  and  the  hope  of  afffilance  which  they 
were  never  able  to  beftow,  only  ferved  to  produce  pre¬ 
mature  hoftility,  and  to  encreafe  and  eftablifh  the  power 
of  the  Britifh  government. 

But  to  return  to  the  domeftic  hiftory  of  France, 
which  has  now  become  only  an  hiftory  of  the  ufurpation 
of  Bonaparte.  394 

In  the  middle  of  the  month  of  December,  the  Con- New  con* 
fills,  with  their  legifiative  committees,  produced  to  the  ftlturi°n  of 
public  their  plan  of  a  new  conftitution,  which  they  pre  Fr<tnce* 
fented  to  the  primary  affeinblies,  and  \Vhich  is  Lid  to 
have  been  accepted  by  them  without  oppofition,  like 
all  the  former  conilitutions.  It  is  a  very  lingular  pro- 
dudion,  and  neither  admits  of  reprefentative  govern¬ 
ment,  nor  indeed  of  any  other  form  of  political  free¬ 
dom.  Eighty  men,  who  eled  their  own  fucceffors,  pof- 
fefs,  under  the  appellation  of  a  Gonfcrvative  Senate ,  the 
power  of  nominating  the  whole  legiflators  and  executive 
rulers  of  the  ftate ;  but  cannot  themfelves  hold  any 
office  in  either  of  thefe  departments.  The  fovereignty 
is  concentrated  in  one  man,  who,  under  the  title  of 
Chief  Conful ,  holds  his  power  for  ten  years,  and  may 
be  re-eleded.  The  whole  executive  authority  is  en- 
trufted  to  him,  and  he  enjoys  the  exclufive  privilege  of 
pfopofing  new  laws.  He  is  affifted  by  two  other  con¬ 
fute,  who  join  at  his  deliberations,  but  cannot  controul 
his  will.  The  legifiative  power  is  entrufted  to  two  af- 
femblies  :  the  one,  confiding  of  100  members,  called  a 
Tribunate;  and  the  other,  of  a  Senate,  of  300  members. 

When  a  law  is  propofed  by  the  Chief  Conful,  the  Tri¬ 
bunate  may  debate  about  it,  but  have  no  vote  in  its 
enadment.  The  Senate  votes  for  or  againft  its  enad- 
ment,  but  cannot  debate  about  it.  .  Neither  the  C011- 
fuls,  nor  the  members  of  the  legifiative  bodies,  nor  of 
the  confervative  fenate,  are  refponfible  for  their  condud. 

The  minifters  of  ftate,  however,  who  are  appointed  by 
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French  the  Chief  Conful,  are  refpofible  for  the  meafures  they 
Rcr^it:n*  adopt. 

The  people  in  the  primary  aiTemblies  elefl  one- tenth 
of  their  number  as  candidates  for  inferior  offices ;  perfons 
thus  chofen,  eleS  one  tenth  of  themfelves  as  candidates 
for  higher  offices;  and  thefe  again  eleCl  a  tenth  of  them- 
felves  as  candidates  for  all  the  highefl  offices  of  the  (late. 
Out  of  this  la(l  tenth  the  Confervative  Senate  mud  nomi¬ 
nate  the  confide,  legiflators,  and  members  of  their  own 
body.  But  this  lad  regulation  is  to  have  no  effeCt  till  the 
ninth  year  of  the  republic.  In  the  mein  time,  the  fame 
committees  that  framed  the  conditution,  appointed  alfo 
the  whole  perfons  who  were  to  exercife  the  govern¬ 
ment.  Bonaparte  was  appointed  Chief  Conful,  and 
Cambaceres  and  Lebrun  fecond  and  third  Confuls. 
Sieyes,  with  his  ufual  caution,  avoided  taking  any  a&ive 
(hare  in  the  management  of  public  affairs,  and  was  ap¬ 
pointed,  or  appointed  himfelf,  a  member  of  hi3  own 
Confervative  Senate  ;  the  whole  being  regarded  as  pro¬ 
duced  by  him.  As  a  gratuity  for  his  fervices,  the  Chief 
Conful  and  his  legiflators  prefented  to  him  an  eftate  be- 


paffions  belonging  to  that  party,  from  whom  alone  gieat  French 


longing  to  the  nation,  called  Crofne>  in  the  department 
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Thus,  after  all  their  fanguinary  druggies  for  free¬ 
dom,  did  the  Ton  of  a  Corfican  drive  from  their  dations 
iictfiaparie-  t,fie  reprefentatives  of  the  French  nation,  and  affume 
quiet  poffeffion  of  the  government  of  that  country,  with 
a  power  more  abfolute  than  ever  belonged  to  its  an¬ 
cient  monarchs.  The  edablidied  privileges  of  the 
clergy,  the  nobles,  and  the  parliaments,  always  redrain¬ 
ed,  in  fome  degree,  the  defpotifm  of  the  kings  of 
France  ;  thefe  being  now  dedroyed,  the  will  of  Bona- 
paite  could  meet  with  no  controul.  Though  an  ufurper, 
however,  he  has  not  hitherto  been  a  tvrant.  He  has 
lather  attempted  to  induce  the  French  nation  to  ac- 
qffefce  in  his  authority,  in  confequence  of  the  mildnefs 
with  which  it  hasbeen  exercifed,and  of  the  ability  and  re¬ 
putation  of  the  men  whom  he  has  employed  in  the  public 


iervice.  He  immediately  fent  propofals  tor  negotiating 


peace  to  the  different  powers 
Great  Britain  refufed  to  Iillen 
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title,  and  of  a  national  reprefentation  as  the  bads  of  his 
power,  renders  his  chara&er  as  an  ufurper  fo  obvious, 
that  it  is  only  by  very  cautious  meafures  that  his  eleva¬ 
tion  can  be  maintained.  If  he  is  either  unfuccefsful 
abroad,  or  compelled  to  prefs  the  people  for  money  at 
home,  there  is  little  doubt  that  his  fall  mud  follow’. 
Even  independent  of  either  of  thefe  events,  it  is  a  pof- 
iible  cafe  that  the  violent  Jacobins  may  recover  their 
k  It  energy,  and  by  force  or  fraud  dedroy  the  man  who 
has  baffled  all  their  proje&s.  From  the  royalills  he  has 


left  to  fear ; 


efforts  can  ever  be  expeded,  were  early  tempted  to 


i8oq. 


of  his  fuua-  £reat  difficulties.  The  want  both  of  an  hereditary 


for  the  men  of  ardent  fpiiits  and  violent 
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leave  the  country  by  the  hopes  held  out  to  them  by 
the  coalefced  powers,  which,  by  weakening,  has  hitherto 
prevented  their  party  from  becoming  of  much  import¬ 
ance  in  the  interior  of  France. 

In  the  mean  time,  Bonaparte  has  been  fuccefsful  in 
fuppreffing  a  new  royalid  revolt  which  had  arifen  in 
La  Vendee,  and  has  made  great  exertions  to  begin  the 
campaign  with  vigour.  The  low  date  of  the  French  Army  of 
finances,  however,  have  much  enfeebled  all  his  efforts Egypt, 
towards  affembling  very  numerous  armies.  The  army 
which  he  left  in  Egypt,  after  concluding  a  treaty  with 
the  Grand  Vizier,  by  the  terms  of  which  they  were  to 
be  landed  fafe  in  France,  have  feen  reafon  to  bieak  the 
truce  which  had  been  agreed  on.  Kleber  has  attacked 
and  completely  defeated  the  main  body  of  the  Turkifli 
army,  while  a  detachment  of  that  army  has  entered 
Cairo,  and  maffacred,  it  is  faid,  every  Frenchman  found 
in  the  city,  not  fparing  the  members  of  the  National' 
Inllitnte.  The  probable  confequence  of  this  is,  that  no 
part  of  the  army  of  Egypt  will. ever  return  to  Europe. 

War  has  been  recommenced  between  the 
and  France,  both  in  Switzerland  and  in  Swabia,  andmencemel 
carried  on  with  great  vigour.  Maffena,  after  giving  com-  war  to 
plete  proofs  of  confummate  Ikill,  and  the  molt  undaunt-  EurcF»  1 
ed  valour,  ha?  been  for  fome  time  blocked  up  in  Genoa  ; 
and  unlels  he  has  been  relieved  by  the  vigorous  exer¬ 
tions  of  the  Chief  Conful,  he  mult  before  this  period 
(June  the  !  2th)  have  iurrendered  to  the  Andrian  Ge¬ 
neral  Melas.  The  affairs  of  the  French  in  that  quarter 
feem  indeed  to  be  defperate  ;  but  in  Germany  they  have 
hitherto  been  fuecefsful.  Moreau  has  difplayed  hi9 
wonted  abilities,  and  the  gallant  Kray  has  retreated  be¬ 
fore  him,  whether  from  neceffity  or  to  "draw  him  into 
inextricable  difficulties,  a  very  fhort  time  will  evince. 


Andrians  Recom. 


But  here  we  mud  interrupt  this  detail,  without  the  Abrupt 
fainted  profpecd  of  bringing  it  to  a  conclufion  during  conclufior 
the  publication  of  the  prelent  Work.  We  cannot, thisna 
however,  difiniis  the  momentous  fubjeCl  without  cor-ratlVu 
reeling  fome  errois  into  winch  we  fell  in  the  account 
of  the  rife  and  progrefs  of  this  revolution  which  was  4Co 
publifhed  in  the  Encyclopedia.  We  do  not  confider  Errors  in 
thefe  errors  as  difgraceful  to  ourfelves  ;  for  in  the  midftt^e^orfm. 
of  commotions  which  have  convulfed  all  Europe,  it  is ^icle  Cc 
hardly  poffible  to  arrive  at  the  truth.  When  time  (hall reded. 
have  cooled  the  paffions  of  men,  and  annihilated  the 
parties  which  now  divide  the  nation,  the  calm  voice  of 
Truth  may  be  everywhere  heard  ;  but  when  the  article 
referred  to  was  written,  the  ears  of  every  man  was  dun¬ 
ned  with  the  clamour  of  faClion. 

So  fenlibte  of  this  are  the  editors  of  the  only  impar¬ 
tial  periodical  hiilory  *  which  we  have,  that  they  ven-  *  Old  A 
ture  not  to  publilh  their  volumes  till  feveral  years  have"^^* 
elapfed  from  the  era  of  the  tranfaclions  which  thefe  \o-fcr* 
lumes  record  ;  whild  their  rivals — the  panders  of  fac¬ 
tion— feize  the  earlieft  opportunities  of  obtruding  their 
partial  datements  and  falfe  reafcmings  on  the  public  mind. 

It  cannot  be  fuppofed  that  one  or  two  men,  fuperin- 
tending  the  publication  of  a  work  fo  extenfive,  and 
treating  of  fubje&s  fo  various,  as  ours,  have  leifure  or 
opportunity  to  examine  with,  much  attention  the  cor- 
refpondence  of  ambaffadors,  or  to  expifeate  truth  from 
the  contradictory  publications  of  the  day.  We  are 

therefor 


at  war  with  France, 
to  him  on  account  of 
the  probable  in  (lability  of  his  government,  and  Audria 
appears  to  have  given  a  iimilar  refufal.  It  ir*  indeed 
difficult  to  believe  that  lie  wifhed  his  propofals  to  be 
accepted.  They  were  not  addreffed  to  the  belligerent 
power*  in  the  aggregate,  but  to  each  individually,  as  if 
his  objefl  had  been  to  fow  diffention  and  midruil  be¬ 
tween  the  allies.  When  he  made  thefe  propofals,  he 
did  not  even  know  whether  the  people  of  France  would 
accept  of  the  conditution  which  he  had  offered  them  ; 
and  he  had  taken  no  meafures  to  procure  a  repeal  of 
thofe  revolutionizing  decrees  which  were  the  immediate 
caufe  of  the  war  with  England. 

His  iituation  is,  in  the  mean  time,  attended  with 
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therefore  obliged  to  draw  our  materials  from  fucli  works 
as  profefs  to  give  a  fumrrary,  but  impartial,  detail  of 
what  is  adlirg  on  the  theatre  of  the  world  ;  and  by 
thefe  works  we  have  often  been  milled.  For  the  firii 
error,  however,  which  we  fnail  notice  in  our  former  ac¬ 
count  of  the  rife  of  the  revolution,  we  cannot  plead  even 
this  excufe.  We  ought  to  have  known,  that  the  French 
clergy  and  French  noble  fie  were  not  exempted  from 
the  payment  of  taxes  ;  and,  of  courfe,  we  ought  not  to 
have  affigned  fuch  exemption  as  one  of  the  caufe3  of 
the  Revolution.  See  that  article,  EticycL  n°  8.  and  9. 

By  a  writer,  to  wlrofe  patriotic  exertions  this  coun¬ 
try  is  deeply  indebted,  it  has  been  proved,  with  a  force 
cf  argument  which  precludes  all  pofiibility  of  reply, 
that  the  exemption  from  taxes  fo  loudly  complained  of 
was  very  trifling,  that  it  was  not  confined  to  the  nobi¬ 
lity  and  clergy,  and  that  it  did  not  extend  over  the 
whole  kingdom  of  France.  “  The  vingtiemes,  which 
may  be  confidered  as  an  impoft  merely  territorial,  was 
paid  alike  by  the  nobility  and  the  tier  s -eta  t.  A  great 
part  of  the  clergy  was  indeed  exempted.;  but  their  con¬ 
tributions,  under  a  different  form,  conflituted  an  ample 
equivalent.  The  duties  upon  the  different  articles  of 
confumption  were  of  courfe  paid  by  all  the  confumers, 
except  that  in  th z  pays  d'etat,  fuch  as  Artois  and  Brit¬ 
tany  ;  the  two  firfl  orders  were  exempted  from  paying 
the  tax  upon  liquors.  But  thefe  exemptions  cannot 
be  deemed  very  important,  when  it  is  known,  that  in 
the  province  of  Artois  they  did  not  exceed.  800  guineas 
‘  annually,  even  including  the  exemptions  enjoyed,  by  the 
privileged  members  of  the  tiers-etatV  1  he  Britifh  of¬ 
ficers  ferving  on  board  (hips  of  war  are  exempted  from 
the  taxes  paid  by  the  other  members  of  the  date  on 
wine  ;  and  we  believe  no  good  fubjedl  has  ever  mur¬ 
mured  at  that  exemption.  The  French  nobility  were 
fubjeft  to  the  pole-tax. 

<<  Of  the  tellies ,  the  impod  from  which  it  has  been 
falfely  afferted  that  the  nobility  and.  clergy  enjoyed  a 
total  exemption,  there  were  two  fpecies  ;  the  one  per  - 
Jural,  the  other  real .  In  one  part  of  the  kingdom,  the 
right  of  exemption  was  annexed  to  the  property  ;  in 
the  other,  to  the  quality  of  the  proprietor.  In  the 
firfl  cafe,  the  privilege  was  enjoyed  by  every  clafs  of 
perfons,  by  the  tenants  as  well  as  the  proprietor  Oi  a 
fief ;  whilft  the  gentleman,  whofe  eflate  was  holden  by 
a  different  tenure,  was  obliged  to  pay  the  tax.  In 
thofe  provinces  where  the  other  cuflom  obtained,  the 
exemption  was  confined  to  a  certain  extent  of  property, 
and  to  that  only  while  it  continued  in  the  adhial  occu¬ 
pation  of  the  privileged  perfon  ;  but  as  it  very  feldom 
happened  that  the  French  nobility  kept  any  land  in 
their  own  hands,  and  as  the  tax  payable  by  the  fanfiers 
was  of  courfe  deducted  from  the  rent,  the  teilles  was, 
in  this  cafe,  ultimately  paid  by  the  landlord.  1  he  fame 
obfervations  apply?  with  dill  greater  force,  to  the  clergy, 
who  always  let  their  edates.” 

In  a  word,  it  appears  from  a  formal  declaration  made 
by  M.  Necker  to  the  Conflituent  Affcmbly,  that  all 
the  pecuniary  exemptions  enjoyed  by  the  privileged 
claffes  did  not  exceed  I>. 292,060  ;  that  the  exemptions 
appertaining  to  the  privileged  perfons  of  the  tiers- et at 
amounted  to  one  half  of  that  fum  and  the  droits  de 
seritrole ,  or  duty  impofed  upon  public  deeds,  and  the 
high  capitation  tax  (proportioned  to  their  rank),  paid 
by  the  nobility  and  clergy,  made  ample  amends  to  the 
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revenue  for  the  partial  exemptions  which  they  enjoyed 
from  other  taxes.  So  far  indeed  were  the  tnrs-etat  KCVO*i_l 
from  murmuring  at  the  exemptions  of  the  privileged 
orders,  that,  previous  to  the  illurmnitm  of  the  18th  cen¬ 
tury,  they  difplayed,  at  every  convention  of  the  llates- 
gcneral,  the  greatefl  anxiety  to  maintain  the  rights  of 
the  nobility  and  clergy  ;  and  humbly  fupplicated  their 
fovercign  to  iufier  no  invafion  thereof,  but  to  refpedt 
their  franchifes  and  immunities  *.  *  Gij- 

Wc  mull  like  wife  acknowledge,  that  in  n°u.  of  our/"*'  l^{ 
article  Revolution,  we  have  drawn  a  very  overchar  -  vf  Lcudtr- 
ged  pi&ure  of  the  miferies  and  opprefiion  of  the  b  rench  juU,  id  cd. 
peafant3  under  the  old  government.  It  is  indeed  true, 
that  they  were  obliged  to  ferve  in  the  militia,  the  efta- 
blifhment  of  which  was  condufted  in  France  nearly  on 
the  lame  principles  as  it  is  in  England.  1  he.  men 
were  called  out  by  ballot  only  for  a  tew  days  in  the 
year  during  peace,  when  they  received  regular  pay  ; 
but  if  a  militia  forms  the  bell  conditutional  defence  of 
a  fiate,  this  furely  ought  not  to  have  been  confidered 
as  a  grievance,  efpecially  iince  married  men  were  ex¬ 
empted  from  the  iervice.  T-he  nobility,  too,  were  ex¬ 
empted  from  the  rifk  of  being  drawn,  for  the  bed. of  all 
reafons — becaufe  mod  of  them  had  com  millions  in  the 
regulars,  and  becaufe  fuch  as  had  not  were  engaged  in 
profcfiions,  which  rendered  it  impofTible  for  them  to 
ferve  in  the  militia.  In  France,  as  t  lie  where,  .the  pca- 
fants  would  no  doubt  be  averfe  from  this  fervice,  and 
might  look  perhaps  with  an  anxious  eye  to  the  fuppo- 
fed  immunities  of  their  privileged  fuperiors  :  but  if 
mirth,  good  humour,  and  focial  eafe,  may  be  confider¬ 
ed  as  fymptoms  of  felicity  and  content,  thefe  men  fure¬ 
ly  were  not  miferable  ;  for  thefe  fymptoms  never  ap¬ 
peared  in  any  people  fo  ilrong  as  among  the  b rench 
peafants.  They  were  indeed  liable  to  be  called  out  by 
the  intendants  of  the  provinces  to  work  a  certain  num¬ 
ber  of  days  every  year  011  the  public  roads  ;  but  to  this 
fpecies  of  opprefiion,  if  fuch  it  mud  be  called,  the 
Scotch  peafants  are  liable,  and  were  dill  more  fo  than 
at  prefent,  during  that  period  when  our  parliamentary 
orators  declare  that  the  inhabitants  of  Britain  enjoyed 
as  much  freedom  as  is  confident  with  the  public  tran¬ 
quillity.  It  ought  to  be  remembered,  too,  that  Louis 
XVI.  whofe  highed  gratification  feems  to  have  confid¬ 
ed  in  contributing  to  the  eafe  and  welfare  of  his  fub- 
je&s,  thought  he  favv  the  neceflity  of  abolifhing  the 
cudom  of  the  corvee,  and  had  made  confiderablc  ad¬ 
vances  towards  the  accomplidiment  of  that  objedt  fome 
years  before  ,the  commencement  of  the  revolution. 

That  the  French  monarch  was  deipotic  ;  that  noThe  French 
man  in  the  kingdom  was  fafe ;  that  nothing  was  un-mo'-d, 
known  to  the  jealous  inquilition  of  the  police;  and  that^  ^ 
every  man  was  liable,  when  he  lead  expetf  ed  it,  to  be 
feized  by  lettres  de  cachet,  and  fhut  uP  111  the  gloomy 
chambers  of  the  Baltile- lias  long  been  common  lan¬ 
guage  in  England,  and  language  which  we  mult  con- 
fefs  that  we  have  adopted  (Revolution,  nu  12.)  with- 
out  due  limitations.  *  The  French  government  was  cer- 
tainly  not  fo  free  as  that  of  Britain;  but  he  who  under, 
flood  it  better  than  we  do,  and  whofe  writings  betray 
no  attachment  to  arbitrary  power,  exprefsly  ddtmgu.fhes 
between  it  and  defpotlfm.  “  If  (fays  Montelqmcu) 

France  has,  for  two  or  three  centuries  pad,  mcdlantly 
augmented  her  power,  inch  augmentation  muil  not  bet  ^ 
aferibed  to  fortune*  hut  to  the  excellence  oj  bet  la ezvs  y •  />0;Xj  liv. 
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French  This,  furely,  is  not  the  language  of  a  man  who  thought 
Revolution.  fo|mfelf  governed  by  an  arbitrary  tyrant  whofe  caprice 
<LB  is  the  law  ;  nor  will  it  be  faid  to  be  the  language  of  one 

who  was  either  afraid  to  fpeak  the  truth  or  not  mafler 
404  of  his  fubjeft. 

No  charge  The  inflru6lions  of  all  the  different  orders  to  their 
of  the  old  reprefentatives,  before  the  fatal  meeting  of  the  States 
wifhedby> ! °  ^enera^  under  the  unfortunate  Louis,  are  drawn  up  in 
language  fimilar  to  that  of  this  illuflrious  magiflrate, 
and  furnifh  a  complete  proof  that  they  knew  themfelves 
to  be  fafe  under  the  government  of  their  rnonarchs. 
“  The  conftitmion  of  the  ftate  (fay  the  clergy)  refnlts 
from  the  fundamental  laws ,  by  which  the  refpedlive 
rights  of  the  king  and  of  the  nation  are  afcertained ,  and 
from  which  not  the  fmalkfl  deviation  can  be  made. 
The  fir  ft  of  thefe  laws  is,  that  the  government  of 
France  is  purely  monarchical.  The  nation  mnft  pre¬ 
serve  inviolate  the  form  of  its  government,  which  it  ac¬ 
knowledges  tc  he  a  pure  monarchy  regulated  by  the  laws ; 
and  fuch  it  will  have  it  to  remain.” 

On  the  28th  of  November  1788,  in  a  general  com¬ 
mittee  of  the  nobles  afiembkd  at  Verfailles,  the  Prince 
of  Conti  delivered  a  note  to  the  prefident,  which  was 
Jan&ioned  by  the  concurrence  of  moft  of  the  other 
princes  of  the  blood,  and  was  fuppofed  to  fpeak  the 
general  fenfe  of  the  nobility  ;  in  which  it  was* infilled, 
that  the  profcripiion  of  all  hew  systems  was  necefary 
to  infure  the  liability  of  the  throne,  of  the  laws ,  and  of 
order ;  and  that  the  eonflitution,  with  the  ancient  forms , 
fhould  be  preferved  entire.  In  their  inftru&ions  to 
their  reprefen t3tives,  they  infift  tjiat  it  fhall  be  exprefs- 
ly  and  folemnly  proclaimed,  tbac  the  eonflitution  of  the 
French  empire  is  fuch,  that  its  government  is,  and  muft 
remain,  monarchical  ;  that  the  king,  as  fupreme  chief 
of  the  French,  is  only  fubordinate  to  the  fundamental 
law  of  the  kingdom,  according  to  which  the  conftitu- 
tion  mull  be  eflablifhed  on  the  facred  and  immutable 
principles  of  monarchy,  tempered  by  the  laws;  and  this 
form  of  government  cannot  be  replaced  by  any  other 
eonflitution. 

“  Let  our  deputies  (fays  the  third  eflate),  before 
they  attend  to  any  other  objedl,  affift  in  giving  to 
France  a  truly  monarchical  eonflitution,  which  mull 
invariably  fix  the  rights  of  the  king  and  of  the  nation. 
Let  it  be  declared,  that  the  monarchical  i3  the  only 
form  of  government  admiffible  in  France  ;  and  that  in 
the  king  alone ,  as  chief  of  the  nation,  is  veiled  the  power 
of  governing  according  to  the  laws,”  Is  this  the  lan¬ 
guage  of  men  groaning  under  the  iron  rod  of  defpo- 
tifm,  or  wifhing  to  reduce  the  power  of  the  crown  ? 

Even  after  the  power  of  the  crown  was  aimoft  anni- 
hilated,  and  the  order  of  nobility  done  away,  fo  far 
were  thefe  innovations  from  being  acceptable  to  the  en¬ 
lightened  part  of  the  French  nation,  that  in  many  de¬ 
partments  of  tiie  kingdom  they  excited  open  infurrec- 
tions,  whilft  the  members  of  all  the  provincial  parliaments 
oppofed  them  with  unanfwerable  arguments  furnifhed 
by  the  law.  The  chamber  of  vacation  of  the  parlia¬ 
ment  of  Touloufe,  in  particular,  protefled  againil  the 
proceedings  of  the  States  General,  becaufe  the  depu¬ 
ties,  who  were  empowered  only  to  put  an  end  to  the 
ruinous  ftate  of  the  finances,  could  not  change  the  con- 
flitution  of  the  ftate  without  violating  their  inflrudlions, 
and  the  faith  fworn  to  their  condiments  *. 

7  hat  lettres  ds  cachet  were  liable  to  abufe,  and  that 


*  See  the 
proteft  at 
large  in 
JSertrand's 
Memoirs^ 
voi.  iii. 
f.  13. 


occafionally  they  were  grofsly  abufed,  is  certain.  The  French*  t 
ufe  of  them  ought  therefore  to  have  been  either  annul- devolution, 
led,  or,  which  would  have  been  infinitely  better,  fub- s,— v*— ' 
je&ed  to  fuch  rules  as  fhould  prevent  all  danger  from  get 
them  to  the  real  liberties  of  the  people  ;  for  the  govern- cachet, 
ment  would  be  of  no  ufe  whatever  which  fhould  pofTefs 
no  power  capable  of  being  abufed  by  defpotifm.  Yet 
after  all  the  noife  that  has  been  made  about  lettres  de 
cachet,  it  is  but  juflice  to  obferve,  that  in  the  towers  of 
the  Baftile,  when  it  was  taken  by  the  mob,  were  found 
no  more  than  feven  prifoners ;  of  whom  four  were  con¬ 
fined  fbr  forgery ;  one  was  confined  at  the  requeft  of 
his  family  on  charges  of  the  moft  ferious  nature;  and  two 
were  fo  deranged  that  they  were  fent  next  day,  by  thofe 
philanthropifts  who  had  taken  them  out  of  comfortable 
chambers,  to  the  mad  houfe  J  That  the  chambers  of 
the  Baftile  were  as  comfortable  as  the  chambers  of  a 
prifhn  could  be,  we  are  allured  by  M  Beit  rand  de 
Moleville,  who  can  be  urdcr  no  inducement  to  deceive 
the  Britifh  public,  and  whofe  opportunities  of  difeover- 
ing  the  truth  were  fuch  as  110  man  will  call  in  queflion. 

In  our  account  of  the  opening  of  the  States  General,  gjjjf 
we  have  expreffed  too  much  deference  to  the  chara&erNecker,  I 
of  M.  Neckcr.  To  that  man’s  irreiolnte,  if  not  treach- 


erous,  conduft,  may,  with  truth,  be  attributed  all  the 
fubfequent  miferies  of  Fiance.  It  was  about  the  mode 
of  verifying  their  powers  that  the  three  orders  of  the 
ftate  firft  differed  ;  but  that  mode  fhould  have  been  de¬ 
fined  by  the  miniilry  in  the  letters  lent  to  the  different 
bailliwicks  for  the  convention  of  the  Hates.  Even  this 
orniftlon  might  have  been  repaired  after  the  arrival  of 
the  deputies  at  Verfailles;  for  none  of  them  fhould  have 
been  admitted  into  the  hall  of  the  dates,  far  lefs  fhould 
the  king  have  met  them  there,  till  the  Council  had  been 
fatisfied  of  their  being  duly  eledled.  Had  either  of 
thefe  cautions  been  obierved,  the  tierS'Ctat  never  could 
have  got  the  afeendant  over  the  other  two  orders,  and 
the  bufinefs  of  the  nation  would  have  been  condu&ed 
as  formerly  in  three  different  chambers.  M.  Necker’s 
rejedlion  of  Mirabeau’s  advances  (hewed.  him  to  be  very 
ill  qualified  to  condu&  the  helm  of  affairs  at  fuch  a  cri- 
fis  ;  and  his  abfenting  himfelf  from  the  royal  ftffion,  a 
menfure  which  he  had  advifed,  betrayed  the  utmoft  in¬ 
gratitude  to  his  gracious  mafter. 

in  our  account  of  the  royal  feffion,  we  were  led  into 
a  n.iftake,  which  calls  loudly  for  correction.  The  cir- 
cu  alliances  of  that  feflion  weie  very  different  from  what 
they  appeared  to  11s  when  we  wrote  n°  24.  and  25.  of 
the  article  Revolution.  The  royal  iellion  was  pro-Royat 
claimed  in  confequcnce  of  the  violent  ufurpations  of  theSeflioa 
tiers-etat ,  and  the  irreconcilable  differences  which  fub- 
filled  between  that  body  and  the  two  higher  orders  ; 
and  fo  far  is  it  from  being  true  that  the  prelident  and 
members  of  the  third  eftate  found  their  hall  unexpectedly 
furrounded  by  a  detachment  of  guards,  that  their  fit¬ 
tings  were  only  fuf pended, ,  for  the  betl  of  all  reafons, 
with  thofe  of  the  other  orders.  To  be  convinced  of 
this,  we  need  but  to  attend  to  the  following  proclamation 
which  was  made  by  the  heralds,  on  the  2cth  of  June, 
between  feven  and  eight  o’clock  in  the  morning,  in  the 
fireet8  and  crofs-ways  of  Verfailles  : 

“  June  20th.  (By  order  of  the  King.)  The  King 
having  refolved  to  hold  a  royal  fitting  in  the  States 
General,  on  Monday  next  the  2 2d  of  June,  the  prepa¬ 
rations  to  be  made  in  the  three  halls  ufed  by  the  affto 
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I  nch  bHes  of  the  orders,  make  it  neceffary  that  thofe  affem- 
Re  wtion-bHes  fhovild  be  fufpendetl  until  after  the  faid  fitting. 

f -  His  Majefty  will  give  notice,  by  another  proclamation, 

of  the  hour  of  his  going  to  the  Affembly  of  the  States 
on  Monday.” 

M.  Baiily,  the  prefident  of  the  tiers-etat ,  had  been 
made  acquainted  with  the  object  of  this  proclamation, 
by  a  private  letter  which  was  fent  to  him  by  the  Mar¬ 
quis  de  Breze  at  feven  o'clock  in  the  morning ;  and  to 
which  he  replied,  “  that  having  received  no  orders  from 
the  King,  and  the  affembly  having  been  announced  for 
eight  o’clock,  he  fhould  attend  where  his  duty  called 
him.” 

He  repaired,  accompanied  by  a  great  number  of  the 
members  of  the  tiers-etat ,  to  the  door  of  the  hall  of 
the  States,  demanded  admiffion  ;  and  on  being  refufed 
by  the  officer  on  guard,  according  to  his  orders,  with 
which  he  acquainted  him,  he  declared  that  he  protefttd 
a  gain  ft  fuch  orders,  and  that  he  fhould  give  a  report  of 
them  to  the  AiTeinbly.  To  do  this  he  had  not  far  to 
go,  as  three  fourths  of  the  deputies  of  the  tiers-etat 
were  already  colle£led  round  him,  or  in  the  avenue 
leading  to  the  palace.  There  it  was  that,  furrounded 
_  by  an  immenfe  crowd  of  people,  they  declaimed  in  the 
i  n:"  moft  violent  manner  againft  this  pretended  ait  of  defpo- 
tifm.  “  The  National  Affembly  is  to  be  diffijlved  (faid 
they),  and  the  country  to  be  plunged  into  the  horrors 
of  a  civil  war.  Want  reigns  every’  where  ;  every  where 
the  people-  fee  famine  ftarmg  them  in  the  face.  T  his 
we  were  about  to  put  an  end  toy  by'  rending  the  veil 
which  covers  the  manoeuvres  of  the  monopolifts^the 
engroffers,  and  the  whole  tribe  of  mifereants.  i  he 
Louifes  XL  and  XIII.  the  Richelieus,  the  Mazarins, 
the  Briennes,  attacked  with  their  defpotifm  only  indi¬ 
viduals  or  fmall  bodies  ;  but  here  it  is  the  whole  nation 
that  is  made  the  fport  of  the  whims  of  a  defpotic  mi- 
niftry.  “  Let  us  meet  upon  the  P/ace  <T  A rmes  (faid 
one  of  thofe  orators)  ;  there  we  ffiall  recal  fome  of  the^ 
nobleft  days  of  our  hiftory,  the  National  AJfemhlies  of 
the  field  of  May.”  **  Let  us  affemble  in  the  gallery  of 
the  palace  (faid  another)  ;  there  we  fhall  prefent  a  new 
fight,  by  fpeaking  the  language  of  liberty,  in  that  cor. 
rupt  hall,  where  a  little  while  fince  the  head  of  him 
who  fhould  have  uttered  that  facred  word  would  have 
been  devoted  to  the  executioner.  — u  No,  no  (faid  a 
third),  let  us  go  to  Marli,  and  hold  our  fitting  on  the 
Terrace :  — let  the  King  hear  us;  he  will  come  from  his 
palace,  and  will  have  nothing  more  to  do  than  to  plnce 
himfeif  in  the  midft  of  Ilia  people  to  hold  the  royal  fit¬ 
ting.” 

At  the  conclufion  of  thefe  declamations,  the  foie  cb- 
ijedt  of  which  was  to  alarm  and  exafperate  the  people, 
the  Affembly  decided  upon  transferring  their  fitting  to 
the  Tennis-court,  in  the  ftreet  called  Rue  du  V teux  Ver- 
failles .  There  M.  Baiily  read  the  letter  which  he  had 
received  from  M.  de  Breze,  and  his  anfwer  to  it ;  which 
he  had  fcarcely  done,  when  a  fecond  letter  from  M.  de 
Breze  was  put  into  his  hands,  the  contents  of  which 

were  as  follows :  . 

“  It  was  by  the  King’s  pofitive  order,  Sir,  that  I 
did  myfelf  the  honour  of  writing  to  you  this  morning, 
to  acquaint  you  that,  his  Majefty  purpofing.  to  hold  a 
royal  fitting  on  Monday,  and  fome  preparations  being 
requifite  in  the  three  halls  of  the  Affemblies  of  the  or- 
dersj  it  was  his  intention  that  no  perfon  fhould  be  ad* 
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iffitted  into  them,  and  that  the  fittings  fhould  be  fuf-  French 
pended  till  after  that  to  be  held  by  his  Majefty.”  Rtvohmon, 
In  this  there  was  finely  no  maiked  difrefpedl  to  the 
reprefentatives  of  the  people;  but  fuch  notions  were 
countenanced  by  M.  Necker,  who  appears  indeed,  on 
this  occalion,  to  have  been  in  clofe  compact  with  the 
leaders  of  the  mob.  The  popular  violence  that  was 
employed  to  compel  the  majority  of  the  clergy  to  join 
the  tiers-etat  is  well  known;  and  we  have,  in  her- 
trand's  Annals  of  the  Revolution ,  what  amounts  to  cvb 
derce  aimed  legal,  and  quite  fufficient  to  enforce  con- 
vi&ion,  that  Necker  directed  that  violence. 

In  our  account  of  the  commotions  which  were  ex¬ 
cited  in  Paris  on  the  firft  difmiffion  of  that  mlnifter  and 
his  banifhment  from  the  kingdom,  we  have  been  led  by 
our  democratic  journalitl s  to  give  circulation  to  a  grots 
calumny  pubhffied  by  them  againft  the  frii  ce  de  I.am- 
btfe.  (See  Revolution,  n  36.  and  37.)  The  truth, 
which  is  fo  much  d  if  gulfed  in  thefe  two  numbers,  is  as 

follows :  ^  4°9 

“  A  detachni^of  the  Royal  Allcmand,  fent  to  dif  Conduct  cR 
perfe  the  mob  which  was  pairoling  the  ftreets  m  pro- 
cefficn  with  the  bufts  of  Necker  and  the  infamous  Or-  vindicated, 
leans,  leceivtd  a  volley  from  the  French  guards  as  they 
were  palling  their  quarters  on  the  Chaujie  d9 Autui, 
flopped  to  return  it,  and  continued  their  march  without 
quickening  their  pace.  There  were  fome  foldiers  kill¬ 
ed  and  wounded  on  both  fides,  but  fewer  of  the  re¬ 
giment  uf  Royal  A llemand  than  on  that  of  the  French 
guards. 

u  The  detachment  marched  to  the  Place  Louis  XV . 
and  there  found  a  body  of  dragoons  who  had  been  dif- 
perfmg  the  proceffion.  The  two  bufts  were  broken  to 
pieces ;  and  the  populace  in  their  fright  taking  tefuge 
in  the  garden  of  the  Tliuilleries,  the  Prince  de  Lam- 
befc  ptirfued  them  thither,  at  the  head  of  the  detach¬ 
ment  of  Royal  Allcmand,  according  to  the  orders  which  • 
he  received.  This  fmall  troop  coming  up  to  the  head* 
of  the  Pont-tournant  (or  turning  bridge),  at  the  extre¬ 
mity  of  the  garden,  found  a  kind  of  barricade,  haflily 
formed  by  chairs  heaped  upon  one  another :  while  they 
were  removing  this  obltacle,  they  received  a  {bower  of 
ftones,  broken  chair3,  and  bottles,  from  the  two  ter¬ 
races,  between  which  the  Prince  de  Lambefc  drew  up 
his  troop,  keeping  conftantly  at  their  head.  Some 
<runs  and  piftols  were  discharged  at  then;,  which  did  no 
hurt  ;  but  feveral  of  the  troopers  were  much  bruited  by 
the  things  that  had  been  thrown  at  them,  arid  an  officer 
wa3  fevercly  wounded  by  a  ft  one. 

“  The  Prince  de  Lambefc, -keeping  at  fix  paces  from 
the  bridge,  oppofed  only  a  Heady  front  to  the  aggref- 
fions  of  the  populace.  Seeing  that  this  poft  became 
untenable,  and  that  it  was  impoflible  for  him  any  longer 
to  re  (train  his  troopers  from  repelling  force  by  force, 
he  gave  the  order  for  retreating  out  of  the  garden.  At 
the  lame  inftant  a  cry  was  heard  from  all  tides  of,  turn 
the  bridge ,  turn  the  bridge  ;  and  fome  perfons,  in  confe- 
quence,  ran  and  began  to  do  it.  The  Prince  de  Lam¬ 
befc,  juftly  fearing  that  a  moft  bloody  carnage  would 
be  the  inevitable  confequence  cf  it,  ordered  fome  piftols 
to  be  fired  in  the  air  towards  the  bridge,  to  awe  thofe 
who  were  ftriving  to  turn  it.  As  the.  report  of  this 
volley  did  not  deter  them,  he  rode  up  himfeif,  and  with 
his  fabre  (truck  one  cf  thofe  who  were  working  harde ft. 

The  man  ran  off  *  and  the  Prince  paffing  the  bridge. 

with 
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French  with  his  detachment  into  the  Place  Louis  XV.  drew 
Revolution.  Up  ncar  the  Statue,  and  being  foon  joined  by  the  Swifs 
Wf**^  *  regiment  of  Chateauvieux,  took  his  poll  with  this  force 

near  the  Garde-meuble>  where  he  remained  fome  time, 
having  placed  the  infantry  before  him.  At  ten  at  night 
pare  of  the  troops  were  difmifted  to  their  quarters,  and 
the  reit  fent  to  Verfaiiles.”  Thefe  fa&s  being  ail  judi¬ 
cially  confirmed,  prove  how  much  the  Prince  de  Lam- 
befe's  conduft  was  calumniated  by  thofe  journalifts 
whofe  detail  we  rafhly  adopted. 

In  our  account  of  the  taking  of  the  Baftile,  mified 
by  our  treacherous  guides,  the  journalifts,  we  have 
greatly  magnified  the  military  fk ill  and  prowefe  of  the 
aflailants.  That  celebrated  fortrefs  was  defended  by  a 
garrifon  confiding  of  no  more  than  114  men,  of  whom 
82  were  invalids.  It  was  attacked  by  yo,coo  men  and 
women,  armed  with  mufkets  and  pikes,  and  fnrnifhed 
with  a  train  of  artillery  which  they  had  found  at  the 
Hotel  des  Invalids ,  given  up  to  them  by  the  timidity  of 
the  governor.  Even  this  multitude^vould  have  been 
quickly  repulfed  from  the  Battile<  if  the  governor  of 
that  datc-prifon,  who  had  received  no  orders  from  the 
court,  had  been  Ids  rcltnttant  to  fned  the  blood  of  his 
rebellious  countrymen  ;  Tor  the  Parifian  mob  had  then 
difplayed  nothing  of  determined  courage.  A  few  dif- 
charges  of  mufquetry,  and  one  of  canifter-fhot  from  a 
fingle  cannon,  had  thrown  them  into  confufion,  and 
made  them  ficulk  behind  the  walls,  when  the' ill-timed 
humanity  of  the  governor  made  him  enter  into  a  treaty 
with  the  rebels,  dipulating  only  that  the  garrifon  fhould 
not  be  madacred.  How  the  dipuhation  v/as  obferved 
with  refped  to  the  governor  himfelf,  we  have  faithfully 
related  ;  but  we  were  midaken  when  we  faid  that  the 
French  guards  fucceeded  in  procuring  the  fafety  of 
the  garrifon. ”  The  guards,  with  the  utmod  difficulty, 
faved  indeed  fome  of  them,  but  mod  of  the  invalids  re¬ 
maining  in  the  court3  of  the  cattle  were  put  to  death  in 
41f  the  mod  mercilefs  manner. 

And  of  the  Our  account  of  the  murder  of  M.  de  Fleffelles  (n° 
murder  of  40.)  appears  like  wife  to  be  very  incorre6E  This  man 
£dic?C  was  Pre^eat  ^ie  Affembly  of  Electors  at  Paris  ( See 
Revolution,  nD  45.),  and  had  not  quitted  the  Hotel 
,  de  Vide,  where  their  rebellious  meetings  were  held,  du- 
.  ring  the  whole  time  of  thefe  dreadful  commotions.  He 
r  had  even  figned  all  their  atrocious  refolutions,  but  be¬ 
came  fuddenly  fufpe£bed  from  the  condernation  which 
lie  manifeded  at  the  fight  of  fo  many  horrors,  and  efpe- 
,  cially  at  the  cruel  <and  treacherous  murder  of  the  go¬ 
vernor  of  the  Badile.  The  confequence  was,  that  he 
was  treacheroufly  murdered  himfelf  by  one  of  the  vil¬ 
lains  compofing  that  affembly  in  which  he  prefided. 
“  The  eledlors  (fayfe  M.  Bertrand  de  Molleville)  hoped 
to  extenuatethe  horror  of  this  affaifination,  by  caufing 
it  to  be  -confidered  as  a  natural  and  almod-  lawful  ven 
gcance  for  a  treachery,  the  proof  of  which  they  pre¬ 
tended  to  have.  In  fa&,  they  declared,  that  when  M. 
de  Launay,  the  governor  of  the  Badile,  was  arretted,  a 
letter  had  been  found  in  his  pocket  from  M.  de  Flef- 
felles,  containing  this  expreffion  :  ‘  I  am  amufing  the 
Parifians  with  cockades  and  promifes  ;  hold  out  till 
night,  and  you  will  receive  a  reinforcement/  But  this 
fuppofed  letter,  which,  had  it  exitted,  they  would  not 
have  failed  to  preferve  very  carefully,  was  never  feen  by 
*ny  body  ;  and  I  heard  M.  Bailly  himfelf  fay,  in  a  vifit 
he  paid  rac  when  Re  left  the  mayoralty,-  that  he  had 
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110  knowledge  of  it,  and  that  it  was  not  in  his  power  French 
to  refer  to  any  one  who  had  told  him  that  he  had  read  Evolution, 

In  our  account  of  the  earlier  tranfafh'ons  of  the  Re- AtJe* 
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volution,  we  omitted  to  mention  a  very  extraordinary  and  co^r. 
indance  of  ambition  to  which  the  Duke  of  Orleans  was  ^  ce  of  the 
incited  by  Count  Mirabeau,  but  which  that  unnatural  of 
munfter  wanted  courage  to  carry  into  effedl.  During  rearw‘ 
the  commotions  which-  prevailed  in  the  capital  011  the 
difmiffal  of  M.  Necker-  from  the  minidry,  Orleans  was 
perfuaded  by  Mirabeau  to  offer  his  fervices  as  mediator 
between  the  king  and  his  rebellious  fubje&s ;  but  to 
dipulate,  at  the  lane  time,  for  his  appointment  to  the 
high  office  of  lieutenant-general  of  the  kingdom  as  ne- 
ceffary  to  give  his  mediation  due  weight  with  the  re¬ 
bels.  The  real  objedl  of  the  profligate  Count,  in  this 
dangerous  propofal,  and  which  he  did  not  deign  even 
to  conceal,  was  to  pave  the  way  for  the  infamous  Duke 
Tlepping  into  the  throne  of  his  relation  and  virtuous 
Sovereign.  He  even  went  fo  far  as  to  compofe  the 
fpeech  with  which  Orleans  was  to  addrefs  the  king  on 
"the  occafion  ;  but  that  coward,  when  he  arrived  at  the 
palace,  was  fo  cmbariafled  by  the  confcioufnefs  of  his 
rown  wicked  defigns,  that  indead  of  afking  the  office  of 
lieutenant  general,  he  only  requeded  permiffion  to  re¬ 
tire  into  England.1  1  A  requeft  which  was  indantly 
granted. 

This  brought  upon  him  the  contempt  and  indigna¬ 
tion  of  Mirabeau  ;  but  dill  there  was  a  party  defirous 

placing  him  on  the  throne.  This  we  think  evident 
‘from  an  atrocious  fa&  mentioned  in  all  the  journals, 
and  confirmed  by  M.  Bertrand.  “  When  the  king,  oo 
his  firtt  vifit  to  Paris  (See  11044.)  had  arrived  at  the 
-Champ  Eltfees ,  three  or  tour  guns  were  fired  at  once. 

It  was  never  known  whence  they  proceeded  ;  but  it  is 
certain  that  an  unfortunate  woman  in  the  crowd,  who 
was  in  the  direction  of  his  Majefty’s  carriage,  was  fhot 
at  the  time,  and  fell  dead  on  the  fpot.”  As  the  King's 
carriage  held  at  the  time  exadlly  four  perfons,  M.  Ber¬ 
trand  very  naturally  concludes  that  thefe  four  /hots, 
fired  at  once  in  its  direction,  had  been  ordered  and  paid 
for;  and  we  are  unwilling  to  believe  that  at  that  period 
of  the  revolution  thete  was  any  party  difpofed  to  pay 
for  the  murder  of  the  fovereign  but  the  Duke  of  Or¬ 
leans  and  his  infamous  adherents.  That  he  was  equal 
to  this  wickednefs  cannot  be  doubted,  when  it  is  known 
that  legal  evidence  was  afterwards  produced  that  he, 
with  fome  other  members  of  the  Affembly,  fecretly  di- 
refted  the  infurredtion  of  the  5th  of  O&ober,  and  pro¬ 
moted  the  outrages  of  that  and  the  fucceeding  day  by 
the  didribution  of  money  and  bread  *.  * Bertrnl  1 

We  have  faid  (n°48.),  the  origin  of  the  report  of  nAnna}s' 
train  of  gunpowder  being  laid  by  M.  de  Meinmay,  to™^”* 
blow  into  the  air  a  number  of  patriots,  has  never  been  413 
well  explained.  It  was  proved  judicially,  that  at  the  M.  Mem; 
period  when  the  fead  was  given  by  M.  Memmay  to  themaL vin<^ 
inhabitants  of  Vefoul,  he  was  fetting  vines  in  a  ftonycate  * 
foil,  where  he  was  often  obliged  to  blow  up  the  greater 
rocks.  Some  foldiers  running  through,  and  ferreting 
every  where  in  the  houfe  and  out-houfes,  unfortunately 
took  a  candle  to  the  dark  corner  where  the  barrel  of 
gunpowder  was  lodged,  and  fet  it  on  fire,  in  trying  to 
fee  if  it  contained  wine.  Thefe  fa&s,  reported  and  at- 
tetted  ima  memorial  drawn  up  by  M.  Courvoifier,  fo 
completely  judified  M.  de  Memmay,  that  the  Affem- 
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(ch  bly  could  not  avoid  teftifying  his  innocence  by  a  decree  difobedient 


The  we 
of  t!  aT 
fern  f  in 
dan  '  of 
beir  re¬ 
call  by 
its  ifh- 
tut(. 


F«v.  tion-iflaed  the  4th  of  June 

-  in  no  y0>  we  have  faid  that  the  National  AfTembly, 

1  _s after  its  removal  from  Verfailles  to  Paris,  was  in  toler¬ 
able  fecurity;  but  M.  Berttand  has  proved,  by  evidence 
the  moft  incontrovertible,  that  it  did  not  think  itfelf 
fecure  ;  and  that  if  the  minilters  had  been  capable  of 
employing  events  to  their  own  advantage,  the  powers 
of  that  factious  body  mull  have  been  recalled  by  its 
own  conflituents.  The  horrible  outrages  committed 
on  the  5th  and  6th  of  Odlober  had  (hacked  all  France. 
The  wanton  confifeation  of  the  property  of  the  church, 
had  demonll rated  to  every  man  of  found  judgment,  that 
under  the  new' order  of  things  no  property  could  be  fe¬ 
cure  ;  and  by  the  dtfertion  of  its  more  virtuous  and 
moderate-  members,  the  Affembly  had  become  a  rump 
ajnnb/y.  It  was  therefore  much  alarmed  when  the  inter- 
mediate  commiffion  of  the  Hates  of  Cambrefis  entered, 
on  the  9th  of  November,  into  a  refutation,  in  which, 
confidering — u  that  certain  decrees  of  the  National 
AfTembly  are  paving  the  way  for  the  ruin  of  the  king¬ 
dom,  and  the  annihilation  of  religion  ;  that  if  they  have 
been  able  to  place  one  fpecies  of  property  at  the  difpo- 
fal  of  the  nation,  men  of  all  kinds  of  property  may  ex¬ 
pect  the  fame  fate  ;  they  declare,  from  this  moment, 
the  power  of  the  deputies  of  Cambrefis  to  the  National 
AfTembly  to  be  null  and  revoked.**  Had  M.  Necker 
and  his  colleagues  had  addrefs  to  get  fimilar  refutations 
entered  into  at  the  fame  time  by  the  ele&ors  of  all  the 
bailiwicks  of  the  kingdom,  the  AfTembly  muft  have 
been  difTolved,  and  France,  even  then,  might  have  been 
faved  ;  but  thofe  miniilers  were  themfclves  nothing 


more  than  the  humble 
bly. 


and  docile  agents  o! 


the  Affem- 


_  ac  There  is  no  part  of  our  former  narrative  more  incor- 
*  r  oh  he  reel,  or  more  likely  to  miflead  the  public,  than  our  ac- 
fe’iook,  count  of  the  red-book  (n°  75* )*  ^  ls  Tuch,  however, 

as  was  then  current,  without  any  addition  or  aggrava¬ 
tion  by  us.  The  villains  (k)  who,  in  direft  contradic¬ 
tion  to  their  own  folemn  promife,  as  well  as  to  every 
principle  of  honour,  made  part  of  that  book  public,  had 
the  impudence  to  affirm,  that,  by  the  fupprefiion  of  the 
taper  fluo  us  penfions  regiftered  in  it,  a  faving  would  be 
made  to  the  public  of  nejr  a  fifth  in  the  bulk  of  the  ex- 
Pences  of  every  year.  M.  Bertrand,  taking  for  granted 
•he  accuracy  of  their  flatements,  for  the  exaggeration 
of  which, howevei,  lie  urges  arguments  more  than  plau- 
iible,  proves,  if  arithmetical  calculation  affords  proof, 
that  by  the  fupprefiion  of  fueli  penfions  as  even  they  called 
iuperfluous,  the  faving  in  the  bulk  of  the  annual  ex- 
pences  could  not  poffibly  have  amounted  to  more  than 
the  t<wo  hundredth  part  !  It  was  not  therefore  without 
reafon  that  M.  Necker,  in  anfwer  to  tlicir  publication, 
faid,  “  I  know  not  whether  the  books  of  the  finances 
of  any  fovereign  in  Europe  can  fhew  a  fimilar  total. 

Our  account  of  the  mutiny  of  the  foldiers  at  Nancy 
(n°  83.)  is  very  inaccurate,  bar  from  being  excited 
by  the  officers,  that  mutiny  was  the  natural  corifequence 
of  the  abfurd  decrees  of  the  AfTembly  ;  which  having 
declared  all  men  equal t  and  made  it  criminal  to  punilh 
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foldiers  in  that  fummary  way,  without  French 
which  no  armed  force  can  be  .commanded,  had  com-^-evo*ut‘oar 
pletely  diforganifed  the  army,  and  fubflituted  for  mar-  y 
tial  law  patriotic  exhortations,  Iegiflative  decrees,  and 
the  novel  jurifdidtion  of  municipalities.  The  foldiers 
knew  their  own  flrength,  of  which  indeed  they  were 
continually  informed  by  the  friends  of  the  revolution  ; 
and  while  they  fhook  off  the  authority  of  their  military 
commanders,  they  laughed  at  the  impotent  decrees  of 
the  AfTembly.  At  Nancy  they  had  imprifoued  two 
general  officers,  and  committed  other  outrages  of  the 
moil  ferious  nature.  It  was  the  duty  of  the  Marquis 
de  Bouille,  as  governor  of  the  province,  to  reduce  the 
in  tangents  by  force,  if  force  ffiould  be  found  necefiary  ^ 
but  he  had  accomplifhed  his  objedt  without  (bedding 
blood,  and  was  congratulating  the  two  liberated  ge¬ 
nerals,  and  fome  of  the  principal  inhabitants,  upon  fo 
happy  a  termination  of  the  affair,  when  the  populace, 
and  many  foldiers  who  had  not  followed  their  colours, 
fired  upon  the  troops  under  his  command,  and  kilted 
fifty  or  fixty  men.  The  troops  immediately  returned 
the  fire  ;  and  a  great  number  of  the  rebellions  mob  and 
mutinous  garrifori  were  of  courfe  put  to  the  fword. 

That  fuch  able  and  firm  condudl  in  Bouille  excited  in¬ 
dignation  among  the  Jacobins  of  Paris,  i-s  very  proba¬ 
ble  ;  but  even  the  king  himfelf  did  not  exprefa  higher 
approbation  of  it  than  the  National  AfTembly,  who 
were  duly  fenfible  that  it  faved  themfclves  from  de- 
ftrudlion,  which,  had  he  failed  in  his  enterprife,  would 
have  been  inevitable.  Three  months  afterwards,  in¬ 
deed,  when  the  fabrication  of  counter-revolutionary 
plots  became  part  of  the  daily  bufvnefs  of  this  enlight¬ 
ened  AfTembly,  fome  cenfures  were  thrown  by  the  Ja*. 
cobins  upon  the  Marquis’s  condudt  on  this  occasion  j 
and  thofe  cenfures  wrere  loudly  applauded.  -  4Iy 

We  have  likewife  been  led,  by  our  fallacious' guides,  M.  de 
to  accufe  this  gallant  officer  (n0  91.)  of  having  laid  Kouillc  v:» > 
open  the  country  to  the  inroads  of  foreign  armies  ;  auddlutc  ’ 
we  have  given  an  incorrect  account  of  the  king’s  flight 
from  Paris.  There  is  no  evidence  whatever  for  the 
truth  of  the  charge  agaiuit  the  Marquis  de  Bouille,  and 
it  is  directly  contrary  to  hie  general  character.  He 
was  indeed  a  royalitt,  ar.d  would  doubtleis  have  co¬ 
operated  with  the  Prince  of  Conde  and  trie  other  emi¬ 
grants  in  reitoring  the  king  to  hi&  lawful  authority  ; 
but  he  wras  likewiie  a  Frenchman  and  a  patriot  in  the 
beil  fie  rife  of  the  w'ord  ;  and  he  would  have  died  in  de¬ 
fence  of  the  rights  and  independence  ox'  his  country. 

He  certainly  meant  to  protect  die  king  :n  his  journey 
from  Paris  to  Montinedi,  where  it  was  to  terminate  •, 
and  he  had  Rationed  troops  of  dragoons  on  the  road 
for  that  purpofe  ;  but  the  unfortunate  Loui*  had  de¬ 
layed  his  journey  a  day  longer  than  was  agreed  upon  ; 
and  even  when  he  fet  out,  negledled'  to  fend  couriers 
before  him  to  wfarn  the  troops  of  his  approach.  He 
thus  travelled  unprotected  ;  and  the  confequencc  wac 
fuch  as  we  have  related.  Yet  the  gallant  Bouille,  tho* 
this  Journey  was  undei taken  contrary  to  his  advice,  de¬ 
clared  himfelf  the  author  of  it,  in  that  letter  in  which, 
he  threatened  the  AfTembly  with  vengeance  of  all  Ei> 
_  rope 


(k)  Thefe  were  the  Marquis  de  Montcalm.-Gozon,  Baron  Felix  de  Winipfen,  de  Menou,  Fretesu,  L.  M.  de* 
Lepeaux,  the  Abbe  Expilly,  Camus,  Goupil  de  Prefeln,  Gautier  de  Biauzat,  Treilhaid,  Champeaux-Pakfuc* 
and  Cotun. 
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French,  rope  if  they  fliould  dare  to  touch  a  hair  of  the  heads  of 
Revolution.  royal  family. 

*  In  n°  90.  we  have  mofl  unaccountably  faid^that  the 
Erroneous  king  was  permitted  to  continue  his  journey  to  St  Cloud, 
account  in  This  13  dtreXly  contrary  to  truth.  The  prefldent,  ai- 
n°  90.  cor-  ter  hearing  his  complaint  againft  thofe  who  had  pre- 
reded*  vented  it,  replied  indeed  in  a  fpeech,  containing  fome 
cxpreflions  o'f  gratitude  and  affeXion,  mixed  with  re¬ 
flexions  on  the  refraXory  priefts ;  but  the  Aflembly 
determined  nothing  refpeXing  the  propriety  of  the 
journey.  They  did  not  even  fuller  a  Angle  motion  to 
be  made  on  the  fubjeX  ;  and  threatened  with  imprison¬ 
ment  one  of  the  members  who  propofed  to  take  it  into 
coniideration!  The  kingwas  therefore  obliged  toabandon 
this  excurflon,  though  it  was  Aril  undertaken  from  re¬ 
ligious  motives;  and  it  was  then  that  he  ferioufly  thought 
of  attempting  to  elude  the  vigilance  of  his  rebellious 

419  guards,  and  of  taking  up  his  refidence  at  Montmedi. 
Treaty  of  In  n°  96.  wc  have  puhlifhed,  with  doubts  indeed  of 
Pavia  a  for-  authenticity,  what  was  called  the  treaty  of  Pavia 
Cei7*  and  the  convention  at  Pilnitz.  The  terms  in  which  we 

introduced  that  fcandMons  fabrication  to  the  notice  of 
our  readers,  and  the  principles  which  we  have  uniform¬ 
ly  avowed  through  the  whole  of  this  voluminous  work, 
furnifh,  we  hope,  fufiicient  evidence  that  we  could  have 
no  intention  to  deceive  the  public.  Truth,  however, 
demands  of  us  to  acknowledge,  in  the  mofl  explicit 
terms,  that  the  pretended  treaty  of  Pavia  is  not  only  a 
forgery,  but  a  bungling  forgery,  defective  in  Come  of 
the  mod  ufual  diplomatic  forms  ;  and  that  the  confe¬ 
rences  at  Pilnitz  between  the  Emperor,  the  King  of 
Pruflia,  and  the  Count  d’ Artois,  related  to  objtXs  very 
different  fiom  a  partition  of  the  French  territories. 

So  early  as  the  month  of  May  1791,  a  plan  had  been 
digeded  by  the  Emperor,  the  King  of  Pruflia,  and  the 
Kinor  of  Spain,  with  the  concurrence  of  .Louis  XVI. 
for  liberating  that  unfortunate  monarch  from  the  con- 
'  Anement  in  which  he  was  kept  in  his  own  capital.  The 
means  to  be  employed  were  a  coalition  among  the  prin¬ 
cipal  powers  on  the  continent  to  lead  armies  in  every 
quarter  to  the  borders  of  France.  During  the  alarm 
which  fo  menacing  an  appearance  could  not  but  excite 
*  tn  that  kingdom,  a  declaration  by  the  houfe  of  Bour¬ 
bon,  complaining  of  the  cruel  and  iniquitous  treatment 
of  its  head,  was  to  be  [circulated  through  France,  and 
to  be  immediately  followed  by  the  mariifeflo  of  the 
combined  powers.  This,  it  was  prefumed,  would  fur- 
niih  a  fufficicnt  reafon,  even  to  the  National  Aflembly, 
for  the  king's  going  to  the  frontiers,  and  placing  him- 
felf  at  the  head  of  the  army  ;  but  if  it  fhould  not,  pe¬ 
titions  were  to  be  procured  from  the  army  and  the 
provinces,  requefting  his  prefence,  as  the  only  means  left 
of  preventing  a  civil  as  well  as  foreign  war.  Had  this 
meafure,  which  was  partly  fuggefled  by  Mirabeau  and 
partly  by  Montmorin  and  Calonne,  been  fteadily  pur- 
fued,  there  can  be  little  doubt  but  it  would  have  proved 
completely  fuccefsful.  It  was  defeated,  however,  by 
the  king's  ill-concerted  attempt  to  efcape  to  Mont¬ 
medi,  and  by  a  very  imprudent  and  degrading  letter 
which  he  was  afterwards  perfuaded  to  fend  to  every  fo- 
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Real  con-  At  Pilnitz,  where  the  Emperor  and  the  King  of 
vention  at  Pruflia  met,  on  the  25th  of  Auguft,  to  fettle  between 
Punitz.  themfelves  fome  interells  too  delicate  to  be  adjulled  by 
the  ufual  diplomatic  modes,  an  agreement  was  entered 


into  by  them  to  fupport  the  caufe  of  the  French  ptinces,  Ficnch 
to  liberate  the  king,  and  to  fave,  if  poflible,  the  mo- &evolu4» 
narchy.  They  delivered,  accordingly,  to  the  Count  ' 
d’ Artois  the  following  declaration  : 

“  His  Majeily  the  Emperor,  and  his  Majefly  the 
King  of  Pruflia,  havmg  heard  the  defires  and  the  re- 
prefentations  of  Mortfleur  and  his  Royal  Highnefs  the 
Count  d’ Artois,  declare,  conjointly,  that  they  confider 
the  Atuatien  in  which  his  Majefty  the  King  of  France 
is  at  prefent  placed,  as  a  matter  which  concerns  the  in- 
tereft  of  every  fovereign  of  Europe. — They  hope  that 
that  interell  will  not  fail  to  be  acknowledged  by  the 
powers  whofe  affiAance  is  required  ;  and  that  conse¬ 
quently  they  will  not  refufe  to  employ,  in  conjunXioi* 
with  their  Majedies,  the  mofl  eflicacions  means,  accord¬ 
ing  to  their  abilities,  to  put  the  King  of  France  in  a 
Atuation  to  eftablifh,  in  perfeX  liberty,  the  foundations 
of  a  monarchical  government,  equally  agreeable  to  the 
rights  of  fovereigns  and  the  welfare  of  the  French  ; 
then,  and  in  that  cafe,  their  Majefl:ie6  are  determined 
to  aX  promptly  and  by  mutual  confent,  with  the  forces 
neceflary  to  obtain  the  end  propofed  by  all  of  diem.  In 
the  mean  time  they  will  give  orders  for  their  troops  to 
be  ready  for  aXnal  fervice. 

“  Pilnitz ,  Augujl  27 th)  T  7  9 1 . 

“  Signed  by  the  Emperor  and  the  Kingof  Pruflia.0 

Such  was  the  agreement  entered  into  at  Pilnitz, 
which  was  fo  grofsly  mifre pre Tented  by  the  French  Ja¬ 
cobins,  and  by  their  zealous  partizaus  in  this  country. 

Had  not  Louis  XVI.  accepted  the  conftitution  Amply 
and  unconditionally,  the  confequence  of  this  convention 
might  have  been  the  faving  of  the  French  monarchy, 
and  the  prefervation  of  peace  in  Europe  ;  but  that  ac¬ 
ceptance,  fo  little  looked  for  by  die  high  contraXing 
powers,  completely  thwarted  their  mcafures  for  a  time ; 
and  before  their  armies  were  put  in  motion,  the  mo¬ 
narchy  was  overturned,  and  the  monarch  a  prifoner.  ^ 

In  our  account  of  the  origin  of  the  war  between xheFreirt 
Great  Britain  and  France  (n^  147,  148.),  we  have  pro-  the  atrgrti 
ved,  by  evidence  which  to  ourfelves  appeals  irreflttible,fors 
that  the  French  regicides  were  the  aggreflbrs,  and  that 
the  Biitifh  minillry  did  all  that  could  be  done,  confid¬ 
ently  with  the  independence  of  their  own  country,  to 
maintain  the  relations  of  amity  between  the  two  nations. 

That  we  have  interpreted  fairly  that  decree  of  the  Con¬ 
vention  by  which  this  kingdom  was  forced  into  the 
war,  is  rendered  incontrovertible  by  a  fubfequent  de¬ 
cree  on  the  15th  of  December,  by  which  their  generals 
were  ordered  to  regulate  their  conduX  in  the  countries 
which  their  armies  then  occupied,  or  might  afterwards 
occupy .  In  the  preamble  to  this  decree,  they  exprefsly 
declared,  that  their  principles  would  not  permit  them  to 
acknowledge  any  of  the  hijlitutions  militating  againjl  the 
fovereignty  of  the  people  ;  and  the  various  articles  exhibit 
a  complete  fyilem  of  demol'tion.  They  infift  on  the 
immediate  fupprejfon  of  all  exifltng  authorities ,  the  abo¬ 
lition  of  rank  and  privilege  of  every  defeription,  and  the 
fupprejfon  of  all  exijling  impojls.  Nay,  thefe  friends  to 
freedom  even  declare,  that  they  will  treat  as  enemies  a 
whole  nation  (un  peuple  entier)  which  fhall  prefume  to 
reject  liberty  and  equality,  or  enter  into  a  treaty  with  a 
prince  or  privileged  cafls  ! 

It  is  worthy  of  remark,  that  the  very  day  on  which 
this  decree,  containing  a  fyftematic  plan  for  diforgapi- 
zing  all  lawful  governments,  pafled  the  Aflembly,  the 

profi- 
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French  provifior.ai  executive  council  wrote  to  their  agent,  Chau- 
v-olution. vei;n  inftruAing  him  to  difavow  all  hoilne  intentions 
on  the  part  of  France,  and  to  proclaim  her  detection 
of  the  idea  of  a  war  with  England  !  Yet  the  fame  pro- 
vilional  council,  in  their  comments  on  the  i  lth  article 
of  this  decree,  thus  exprefs  themfelves  :  “  The  right  ot 
natural  defence,  the  duty  of  fecuring  the  prefervation 
of  our  liberty,  and  the  fuccefs  of  our  arms,  the  univer- 
fal  intereft  of  reftoring  to  Europe  a  peace,  which  Jhe 
cannot  obtain  hut  by  the  annihilation  of  the  de¬ 
spots  and  their  fatellites,  every  thing  impofes  on  us  the 
obligation  of  exercifing  all  the  rigours  of  war,  and  the 
rkhts  of  conqueji,  towards  a  people  fo  fond  of  their 
chains,  fo  o'ollinately  wedded  to  their  degradation,  as 
to  refufe  to  be  reftored  to  their  rights,  and  who  arc  the 
accomplices,  not  only  of  their  own  defpots ,  but  even  of 
all  the  crowned  uf uppers,  who  divide  among  them, elves 
the  dominion  of  the  earth  and  its  inhabitants.”  i  hat 
Britain  is  one  of  thofe  countries  which  the  aflembly 
thought  their  armies  might  afterwards  occupy,  and 
that  the  great  majority  of  Britons  were  a  people  to- 
waids  whom  their  principles  obliged  them  to  exercife 
ail  the  rigours  of  war,  and  the  rights  of  conqueft,  is  evn 
dent  from  the  following  extraft  of  a  letter,  written  on 
the  3  til  of  December  1792,  by  Monge,  a  member  of 
the  council,  and  minifter  of  the  marine  to  the  fea-ports. 
“  The  King  and  his  pailiament  mean  to  make  war  up¬ 
on  us.  Will  the  Enghfh  republicans  f offer  it  ?  Already 
thefe  free  men  (hew  their  difeontent,  and  the  repug¬ 
nance  which  they  have  to  bear  arms  againft  their 
brothers  the  French.  Well !  we  will  fly  to  their  Cue- 
cour.  We  will  make  a  defeent  on  the  lfland  ;  we  will 
lodge  there  50,000  caps  of  'liberty  ;  we  will  plant  there 
the  facred  tree  ;  and  we  will  ftretch  out  our  arms  to  our 
republican  brethren.  The  tyranny  of  their  govern¬ 

ment  will  be  dcjlroyed.” 

As  thefe  two  decrees  of  November  and  December 
1792  have  never  been  repealed,  and  as  their  objeft  >8 
fo  plainly  avowed  in  the  commentaries  of  the  executive 
council,  and  in  this  letter  of  the  minifter  of  marine, 
they  would  alone  fufficiently  authorife  us  to  adopt  as 
our  own  the  following  refledlions  of  M.  Bertrand  de 
•Intr^uc  Moleville*.  With  thefe,  as  they  give  a  concife  but 
non  to  the  perfpicuous  view  of  the  rife  and  progrefs  ot  that  revo¬ 
lution,  or,  to  fpeak  more  corredtly,  that  femes  of  revo¬ 
lutions  which  has  for  feven  long  years  oppreffed,  not 
France  alone,  but  all  Europe,  we  (hall  conclude  this 
long  article. 

411  a  Popular  infurreftions,  and  an  army  (lays  this  able 

View  Of  t! -c and  ufeh.l  writer),  have  hitherto  been  the  ufual  means, 
Tifeand  or  chief  inflriiment3,  ot  every  revolution  ;  but  thole  m- 
}>ioertfsof  furre&ions  being  of  the  molt  ignorant  and  unthinking 
the  revolu-  «  <•  >  1  _ _  „i _ hu  a  pertain 
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clafs  of  the  people,  were  always  fomented  by  a  certain 
number  of  faflious  men,  devoted  to,  and  dependent  up¬ 
on,  fome  ambitious  chief,  daring,  brave,  of  military  ta¬ 
lents,  foie  and  abfolute  conductor  of  every  ftep  of  the 
revolt,  and  mafter  of  all  the  means  of  the  mfurreft.on. 
In  the  hands  of  this  chief,  the  foldiers,  or  peop.e  arm¬ 
ed,  were  but  machine",  which  he  fet  in  motion  or  re- 
ft rained  according  to  his  pleafure,  and  of  which  he  al¬ 
ways  made  ufe  to  put  an  end  to  revolutionary  dilorders 
and  crimes,  as  foon  as  the  object  of  the  revolution  was 
gained.  So  Csefar  and  Cromwell,  after  they  bad  ufurp- 
ed  the  fupreme  power,  loft  no  time  in  fecuring  it  to 
themfelves,  by  placing  it  on  the  bafis  of  a  wife  and  well- 
Suppl.  Vol,  II.  Part  II. 
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regulated  government ;  and  they  employed,  in  quelling 
the  troubles  that  had  favoured  their  uiurpacion,  thole  t  ^ — 
very  legions,  that  fame  army,  which  they  had  ufed  to 
excite  them. 

This  was  not  the  cafe  in  Fiance  :  there,  tne  1  evo¬ 
lution,  or  rather  the  firfl  of  thofe  it  experienced,  and 
of  which  the  others  were  the  inevitable  confequence, 
was  not,  whatever  be  fnppofcd,  the  refult  of  a  confpi- 
racy,  or  preconcerted  plan,  to  overturn  the  throne,  or 
to  place  an  ufurper  upon  it.  It  was  unexpededly  en¬ 
gendered  by  a  commixture  of  weaknefs,  ignoiance,  ne¬ 
gligence,  and  numberlefs  errors  in  the  government.  The 
States  General,  bo  vcver  imprudent  their  convocation 
ni ay  have  been,  would  have  produced  only  ufeiul  re¬ 
forms,  if  they  had  found  the  limits  of  their  power  mark¬ 
ed  out  by  a  hand  fufficiently  firm  to  have,  kept  them 
within  that  extent.  It  was,  however,  but  too  evident 
that,  even  before  their  opening,  they  were  dreaded,  and 
that  confequently  they  might  attempt  whatever  they 
pleafed.  From  that  time,  under  the  name  of  Clubs , 
various  affiociations  and  fa&ions  fprang  up  ;  fome  more 
violent  than  others,  but  all  tending  to  the  fubverhoii  of 
the  exilting  government,  without  agreeing  upon  the 
form  of  that  which  was  to  be.fubflituied  :  and  at  that 
juncture  alfo  the  proje&s  of* the  fa&ion,  whole  views 
weic  to  have  the  Duke  of  Orleans  appointed  lieutenant- 
general  of  the  kingdom,  began  to  appear. 

“  This  fa&ion,  or  more  properly  this  confpiracy, 
was  indeed  of  the  fame  nature  as  thofe  that  had  pro¬ 
duced  all  former  revolutions,  and  might  have  been  at. 
tended  with  the  fame  confequences,  had  the  Duke  of 
Orleans  been  poffieffed  of  that  energy  of  chara&er,  that 
bravery  and  daring  fpirit,  requifite  in  the  leader  of  a 
party.  The  people  had  already  declared  in  his  favour, 
and  he  might  very  eafdy  have  corrupted  and  brought 
over  a  great  part  of  the  army,  had  he  been  equal  to  the 
command  of  it  :  but,  on  the  very  firfl  occafion  of  per- " 
fonal  rifle,  he  difeovered  fuch  cowardice  and  mean- 
nefs,  that  he  defeated  his  own  confpiracy,  and  convin¬ 
ced  all  thofe  who  had  entered  into  it,  that  it  was  im- 
poflible  to  continue  the  1  evolution,  either  in  his  favour 
or  in  conjunction  with  him.  'Hie  enthufiafm  the  peo¬ 
ple  had  felt  for  him  ended  with  the  efforts  of  thofe  who 
had  excited  it. 

“  Mr  Neckcr,  whom  the  multitude  had  affociated 
with  him  in  their  homage,  flill  preferved  for  fome  time 
his  adorers,  and  that  little  cabal  which  was  for  ever 
exalting  him  to  the  Ikies,  But  as  he  was  inferior  even 
to  the  Duke  of  Orleans  in  military  talents  and  deposi¬ 
tions,  lie  was  as  little  calculated  to  be  the  leader  of  a 
revolution,  or  of  a  great  confpiracy:  for  which  leafon 
his  panegv rifts  then  confined  timmfelves  m  their  pam¬ 
phlets  and  placards,  with  which  the  capital  was  over- 
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run,  to  infinuating,  that  the  only  means  of  faving  the 
ftate  was  to  declare  Mr  Necker  DitLitor ;  or  at  leaft  to 
confer  upon  him,  under  fome  title  moie  confilUnt  with 
the  monarchy,  the  authority  and  powers  attached  to  that 
republican  office.  In  fad,  if  after  his  difihilfion,  in  the 
month  of  July  1789,  he  had  dared  to  make  this  a  con¬ 
dition  of  his  return  to  the  ininillry,  it  is  more  than  pro¬ 
bable  that  the  king  would  have  been  under  the  neceffi- 
ty  of  agreeing  to  it,  and  perhaps  of  re-eftablifning  in 
his  perion  the  office  of  mayor  of  the  palace.  At  that 
moment  he  might  have  demanded  any  thing  :  eight 
days  later,  he  might  have  been  rtfufed  every  thing  ; 
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and  very  foon  after,  he  was  reduced  to  fneak  out  of  the 
'kingdom,  in  order  to  efeape  the  efTe&3  of  the  general 
contempt  and  cenfuie  which  he  had  brought  upon  him¬ 
felf. 

“  General  La  Fayette,  who  then  commanded  the  Pa¬ 
ri  fi  an  National  Guard,  gathered  the  wrecks  of  all  this 
popularity,  and  might  have  turned  them  to  the  greateft 
advantage,  if  he  had  pofTefled  ‘  that  refolute  chara&er 
and  heroic  judgment*  of  which  Cardinal  de  Retz  fpeaks, 
and  i  which  ferve3  to  diltinguifh  what  is  truly  honour¬ 
able  and  ufeful  from  what  is  only  extraordinary,  and  what 
is  extraordinary  from  what  is  impoffible.*  With  the  ge¬ 
nius,  talents,  and  ambition  of  Cromwell,  he  might  have 
;one  as  great  a  length  ;  with  a  lefs  criminal  ambition, 
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he  might  at  lead  have  made  himfelf  matter  of  the  revo¬ 
lution,  and  have  directed  it  at  his  pleafure  :  in  a  word, 
he  might  have  fecured  the  triumph  of  whatever  party 
he  fhould  have  declared  himfelf  the  leader.  But  as  un¬ 
fit  for  fupporting  the  chara&er  of  Monk  as  that  of 
Cromwell,  he  foon  betrayed  the  fecret  of  his  incapacity 
to  all  the  world,  and  was  diftinguifhed  in  the  crowd  of 
conftitutional  ringleaders  only  by  his  three-coloured 
plume,  his  epaulets,  white  horfe,  and  famous  faying — 

4  Infurre&ion  is  the  molt  facred  of  duties  when  oppref- 
fion  is  at  its  height.* 

“  The  revolution,  at  the  period  when  the  faction 
that  had  begun  it  for  the  Duke  of  Orleans  became  fen* 
iible  that  he  was  too  much  a  coward  to  be  the  leader 
of  it,  and  when  La  Fayette  difcovered  his  inability  to 
conduit  it,  was  too  far  advanced  to  recede  or  to  flop  ; 
P.nd  it  continued  its  progrefs,  but  in  a  line  that  no  other 
j  evolution  had  taken,  viz.  without  a  military  chief, 
without  the  intervention  of  the  army,  and  to  gain  tri¬ 
umphs,  not  for  any  ambitious  confpirator,  but  for  poli¬ 
tical  and  moral  innovations  of  the  moll  dangerous  na¬ 
ture:  the  mod  fuited  to  miflead  the  multitude,  incapa¬ 
ble  of  comprehending  them,  and  to  let  loofe  all  the 
paffions.  The  more  violent  combined  to  deftroy  every 
thing;  and  their  fatal  coalition  gave  birth  to  Jacobiniim, 
that  terrible  monfter  till  tl *  n  unknown,  and  till  now 
not  fu flic ient ly  unmafked.  This  monfter  took  upon 
it  1  elf  alone  to  carry  on  the  revolution  ;  it  dfre&ed,  it 
executed,  all  the  operations  of  it,  all  the  explofions,  all 
the  outrages:  it  every  where  appointed  the  mod  a  dive 
leaders,  and,  as  indniments,  employed  the  profligates  of 
every  country.  Its  power  far  furpaffed  that  which  has 
been  attributed  to  the  inquifition,  and  other  fiery  tri¬ 
bunals,  by  thofe  who  have  fpoken  of  them  with  the 
greateft  exaggeration,  its  centre  was  at  Paris ;  and 
its  rays,  formed  by  particular  chibs  in  every  town,  in 
every  little  borough,  overfpread  the  whole  furface  of 
the  kingdom.  The  condant  correfpondence  kept  up 
between  thofe  clubs  and  that  of  the  capital ;  or,  to  ufe 
their  own  ex  predion,  des  Society  populates  ajfihces  avec 
la  Society  mere — ‘  between  the  affiliated  popular  Socie¬ 
ties  and  the  parent  Society, *  was  as  fecret  and  as  fpeedy 
as  that  of  free-mafons.  In  a  word,  the  Jacobin  clubs 
had  prevailed  in  caufing  themfelves  to  be  looked  up  to 
as  the  real  national  reprefentation.  Under  that  pre- 
tence,  they  cenfured  all  the  authorities  in  the  mod  im¬ 
perious  manner  ;  and  whenever  their  denunciations,  pe¬ 
titions,  or  addredes,  failed  to  produce  an  immediate  ef- 
feor,  they  gained  their  point  by  having  recourfe  to  in- 
fiun-etfior:,  afTaffination,  and  fire.  While  Jacobinifm 
thus  iubjedted  all  France  to  its  coruroul,  an  immenfe 


number  of  emifTaries  propagated  its  doctrines  among  Fret:c 
foreign  nations,  and  prepared  new  conquers  for  it.  Revolut 
“  The  National  AfTembly,  the  capital,  indeed  we  U"“V- 
may  f3y  all  France,  was  divided  into  three  very  diftimSt 
parties.  The  mod  confiderable  in  number,  but  unhap¬ 
pily  the  weaked  through  a  deficiency  of  plan  and  refo- 
lution,  was  the  party  purely  Royal  :  it  was  adverfe  to 
every  kind  of  Revolution,  and  was  folely  defirous  of 
fornc  improvements,  with  the  reform  of  abufes  and  pe¬ 
cuniary  privileges  the  mod  able,  and  mod  intriguing, 
was  the  Conditutional  party,  or  that  which  was  defi¬ 
rous  of  giving  France  a  new  monarchical  conditution, 
but  modified  after  the  manner  of  the  Englifli,  or  even 
the  American,  by  a  lioufe  of  reprefentatives.  The 
third  party  was  the  mod  dangerous  of  all,  by  its  daring 
fpint,  by  its  power,  and  by  the  number  of  profelytes 
it  daily  acquired  in  all  quarters  of  the  kingdom :  it 
comprifed  the  Democrats  of  every  defeription,  from  the 
Jacobin  clubs,  calling  themfelves  Friends  of  the  Ccnjlitu -  * 
tion,  to  the  anarchs  and  robbers. 

“  The  Democratic  party,  which  at  fird  was  only 
auxiliary  to  the  Conditutional  one,  in  the  end  annihilated 
it,  and  became  itfelf  fubdivided  into  feveral  other  par¬ 
ties,  whofe  fatal  druggies  produced  the  fubfequent  re¬ 
volutions,  and  may  Hill  produce  many  more.  But  in 
principle,  the  Conditutionalids  and  the  Democrats 
formed  two  didimft,  though  confederate,  factions;  both 
were  defirous  of  a  revolution,  and  employed  all  the 
ufual  means  of  accomplifhing  it,  except  troops,  which 
could  be  of  no  life  to  them,  tor  neither  of  them  had  a 
leader  to  put  at  the  head  of  the  army.  But  as  it  wa3 
equally  of  importance  to  both  that  the  king  fhould  be 
deprived  of  the  power  of  making  ufe  of  it  againd  them, 
they  laboured  in  concert  to  diforganife  it  ;  and  the  com¬ 
plete  fuccefs  of  that  manoeuvre  was  but  too  fully  pro¬ 
ved  by  the  fatal  iffne  of  the  departure  of  the  royal  fa¬ 
mily  for  Montmedi.  The  revolution  then  took  a  more^J}^ 
daring  and  rapid  ft  ride,  which  was  concluded  by  the  don  of 
pretended  conilitntion  ad  of  1791.  The  incoherence  1 7y  1  com 
ot  its  principle-,  and  the  defeeb  of  its  inditutions,  pre- Tle£e- ths 
fent  a  faithful  pi&nre  of  the  difunion  of  its  authors,  rcvo’1 
and  of  the  oppoike  intereds  by  which  they  were  fway- 
ed.  .  It  was,  properly  fpeaking,  a  compact  between  the 
fadion  of  the  Conditutionalids  and  that  of  the  Demo¬ 
crats,  in  which  they  mutually  made  conceffions  and  fa- 
crifices. 

“  Be  that  as  it  may,  this  abfurd  conftitution,  the 
everlalting  fource  ot  remorfe  or  furrow  to  all  who  bore 
part  in  it,  might  have  been  got  over  without  a  fhock, 
and  led  back  to  the  old  principles  of  monarchical  go¬ 
vernment,  if  the  AfTembly  who  framed  it  had  not  fe- 
parated  before  they  witnefTed  the  execution  of  it  ;  if, 
in  impofing  on  the  king  the  obligation  to  maintain  it, 
they  had  not  deprived  him  of  the  power  and  the  means; 
and  above  all,  if  the  certain  confequence  of  the  new 
mode  of  proceeding  at  the  ele&ions  had  not  been  to 
fecure,  in  the  fecond  AfTembly,  a  confiderable  majority 
of  the  Democratic  againd  the  Conftitutional  party. 

“  The  fecond  AfTembly  was  alfo  divided  by  three 
fa&ions,  the  weaked  of  which  was  the  one  that  vvifhed 
to  maintain  the  conditution.  The  other  two  were  for 
a  new  revolution  and  a  republic ;  but  they  differed  in 
this,  that  the  former,  compofed  of  the  Briffbtins  and 
Girondids,  was  for  effecting  it  gradually,  by  beginning 
with  dwelling  the  king  of  popularity,  and  allowing  the 
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?rmch  public  mind  time  to  wean  itfdf  from  its  natural  attach- 
volutios.  ment  t0  monarchy  ;  and  the  latter,  which  was  the  leait 
— v  numerous,  was  eager  to  li3ve  the  republic  eftablifhed  as 

foon  as  pofiible.  Thefe  two  fad  ion*,  having  the  fame 
objed  in  view,  though  taking  different  roads,  were  ne- 
ceffarily  auxiliaries  to  each  other  ;  and  the  pamphlets, 
excitations  to  commotion,  and  revolutionary  meafures 
of  both,  equally  tended  to  overthrow  the  conftitution  of 

1 791- 

“  Thofe  different  fadions,  almoft  entirely  compofcd  of 
advocates,  folicitors,  apoftate  priefts,  dodors,  and  a  few 
literary  men,  having  no  military  chief  capable  of  taking 
the  command  of  the  army,  dreaded  the  troops,  who  had 
fworn  allegiance  to  the  conftitution,  and  obedience  to 
the  king,  and  who  moreover  might  be  influenced  by 
their  officers,  among  whom  there  ft  ill  remained  fome 
royalifts.  The  furetl  way  to  get  rid  of  all  uneafmefs 
on  this  fubjed,  was  to  employ  the  army  in  defending 
the  frontiers.  For  this  purpofe  a  foreign  war  was  ne- 
ceffary,  to  which  it  was  known  that  the  king  and  his 
counc  1  were  equally  averfe.  No  more  was  wanting  to 
determine  the  attack  which  was  diveded,  almoft  at  the 
fame  time,  againll  all  the  minifters,  in  order  to  compel 
them  to  retire,  and  to  put  the  king  under  the  neceflity 
of  appointing  others  more  difpofed  to  fecond  the  views 
of  the  parties.  Unhappily  this  attempt  was  attended 
with  all  the  fuccefs  they  had  promifed  themfelves  ;  and 
one  of  the  firft  ads  of  the  new  miniftry  was  to  declare 
war  againft  the  emperor.  At  the  fame  time,  the  emi¬ 
gration  that  had  been  provoked,  and  which  was  almofl 
every  where  applauded,  even  by  the  lowefl  clafs  of  peo¬ 
ple,  robbed  France  of  the  flower  of  the  royal  party, 
and  left  the  king,  deprived  of  his  bed  defenders,  expo- 
fed  to  the  fufpicions  and  infuhs  that  fprang  from  innu¬ 
merable  calumnies,  for  which  the  difafters  at  the  be¬ 
ginning  of  the  war  furnifhed  but  too  many  opportu¬ 
nities. 

hefccond  “  t^1*s  manner  was  prepared  and  accelerated  the  new 

volution,  revolution,  which  was  accomplished  on  the  loth  of  Au- 
guft  1792,  by  the  depofition  and  imprifonment  of  the 
king,  and  by  the  moft  flagrant  violation  of  the  cnnfti- 
tution  of  1791.  The  latter,  however,  was  not  entire- 
] v  abandoned  on  that  day  ;  for  the  projed  of  the  Gi- 
rondifts,  who  had  laid  the  plot  of  that  horrible  confpi- 
racy,  was  then  only  to  declare  the  king’s  depofition,  in 
order  to  place  the  prince  royal  upon  the  throne,  under 
the  guidance  of  a  regency  compofcd  of  their  own  crea¬ 
tures  ;  but  they  were  hurried  away  much  farther  than 
♦hey  meant  to  go,  by  the  violence  with  which  the  nofl 
furious  of  the  Jacobins,  who  took  the  lead  in  the  infur- 
redion,  conducted  all  their  enterprifes.  The  prince 
royal,  inftead  of  being  crowned,  was  fhut  up  in  the 
Temple ;  and  if  F ranee  at  that  moment  was  not  decla¬ 
red  a*  republic,  it  was  lefs  owing  to  any  remaining  re- 
fped  for  the  conftitution,  than  to  the  fear  the  legifla- 
tive  body  was  in  of  railing  the  army  againft  it,  and  alio 
the  majority  of  the  nation,  who  would  naturally  be 
angry  to  fee  a  canftiiution  which  fetmed  to  be  render¬ 
ed  ftcure  and  liable  by  fo  many  oaths,  thus  precipitate¬ 
ly  overthrown,  without  their  having  been  confulted. 

“  It  was  on  thefe  confiderations  that  the  opinion 
was  adopted,  that  a  National  Convention  Ihould  be 
convoked,  to  determine  the  fate  of  royalty.  Prompt 
in  ftizirg  all  the  means  that  might  enfure  the  fuccefs 
of  this  fecond  revolution,  the  Affembly,  under  pretence 


of  giving  every  poffiblc  latitude  to  the  freedom  of  elec-  French 
lions,  decreed,  that  all  its  members  (hoc Id  be  eligible  ^‘evo*utior4 
for  the  National  Convention.  — 

“  From  that  rpomentthe  Girondills  daily  loft  ground, 
and  the  moft  flaming  members  of  the  Democratic  party, 
fupnorted  by  the  club  of  Jacobins,  by  the  new  Com¬ 
mune  of  Paris,  and  by  the  Tribunes,  made  themfelves 
mailers  of  every  debate.  It  was  cf  the  utmoft  import¬ 
ance  to  them  to  rule  the  enfuing  elections  ;  and  this 
was  fecured  to  them  by  the  horrible  confternation  which 
the  maffacres  of  the  2d  of  September  ftruck  through¬ 
out  the  kingdom.  The  terror  of  being  aflaffinated,  or 
at  leaf!  cruelly  treated,  diove  from  all  the  Primary  Af- 
femblies,  not  only  the  royalifts  and  conftitutionalifts, 
but  moderate  men  of  all  parties.  Of  courfe,  thofe  af- 
femblies  became  entirely  compofed  of  the  weakelt  rren 
and  the  greateft  villains  exifting  in  France;  and  from 
among  the  moft  frantic  of  them  were  chofen  thofe  mem¬ 
bers  of  the  Convention  who  were  not  taken  from  the 
legiflative  body.  Accordingly,  this  third  Affembly, 
in  the  firft  quarter  of  an  hour  of  their  lirll  fitting,  were 
heard  Ihouting  their  votes  for  the  abolition  of  royalty, 
and  proclaiming  the  republic,  upon  the  motion  of  a 
member  who  had  formerly  been  a  player. 

“  Such  an  opening  but  too  plainly  (hewed  what  wa3 
to  be  expeded  from  that  horde  of  plunderers  which 
compofed  the  majority  of  the  National  Convention,  and 
of  whom  Robefpierrc,  Danton,  Marat,  and  the  other 
ringleaders,  formed  their  party.  That  of  the  Brif- 
fotins  and  Girondifts  Hill  exifted,  and  was  the  only  one 
really  republican.  Thefe  femi- wretches,  glutted  with 
the  horrors  already  committed,  feemed  delirons  of  ar- 
refting  the  torrent  of  them,  and  laboured  to  introduce 
into  the  Affembly  the  calm  and  moderation  that  were 
nectffary  to  give  the  new  republic  a  wife  and  folid  or¬ 
ganization.  But  the  fuperiority  of  their  knowledge, 
talents,  and  eloquence,  which  their  opponents  could  not 
difpute,  had  no  power  over  tigers  thirfting  for  blood, 
who  neither  attended  to  nor  fuffered  motions  but  of  the 
blacked  tendency.  No  doubt  they  had  occalion  for The"third 
atrocities  upon  atrocities  to  prepare  the  terror  iiruck  revolution, 
nation  to  allow  them  to  commit,  in  its  name,  the  moft 
execrable  of  all,  the  murder  of  the  unfortunate  Louis 
XVI  :  and  that  martyrdom  was  nectffary  to  bring  about 
a  third  revolution,  already  brewing  in  the  brain  of 
Robefpierrc.  Fear  had  greatly  contributed  to  the  two 
former:  but  this  was  efteded  by  terror  alone,  without 
popular  tumults,  or  the  intervention  of  the  armies  ; 
which,  now  drawn  by  their  eonquefts  beyond  the  fron¬ 
tiers,  never  heard  any  thing  of  the  revolutions  at  home, 
till  they  were  accompliffed,  and  always  obeyed  the  pre¬ 
vailing  fadion,  by  wdiom  they  were  paid. 

“  By  the  degree  of  ferocity  difeovered  by  the  mem¬ 
bers  of  the  Convention  in  palling  fentence  upon  the 
king,  and  in  the  debaces  relative  to  the  conftitution  of 
179;,  Robefpierrc  was  enabled  to  mark  which  of  the 
deputies  wrere  likely  to  fecond  his  views,  and  which  of 
them  it  was  his  part  to  facrifice. 

The  people  could  not  but  with  tranfport  receive  a 
conftitution  which  feemed  to  realife  the  chimera  ot  its 
fovereigr.ty,  but  which  would  only  have  given  a  kind 
of  conllrudion  to  anaichy,  if  the  execution  of  this  new 
code  had  not  been  fufpended  under  the  pretext,  bel  jng- 
ing  in  common  to  all  ads  of  defpotifm  and  tyranny,  of 
the  Jupretr.e  law  of  the  fifty  cf  the  Jtate .  This  fufpen- 
j  M  2  flon 
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French  fion  was  cffe6led,  by  eftablifhing  the  Provifionary  Go- 
J^evoiution.vernmertj  which,  under  the  tide  of  Revolutionary  Go* 
v  vernment,  concentrated  all  the  powers  in  the  National 
Convention  until  there  was  an  end  to  the  war  and  all 
intedine  troubles. 

“  Although  the  fa&ion,  at  the  head  of  which  Robe- 
fpierre  was,  had  ^a  decided  majority  in  the  A  (Terri¬ 
bly,  and  might  confequeutly  have  confidered  them- 
felves  as  really  and  exclufively  exercifing  the  fovereign 
power,  he  was  a  demagogue  of  too  defpotic  a  nature 
to  (lomach  even  the  appearance  of  (haring  the  em¬ 
pire  with  fo  many  co-fovereigns.  He  greatly  reduced 
their  number,  by  caufing  all  the  powers  invefted  in  the 
National  Affembly  by  the  decrees  that  had  eflablifhed 
the  revolutionary  government,  to  be  transferred  to  a 
committee,  to  which  he  got  hiinfelf  appointed,  and 
where  he  was  fure  of  the  foie  rule,  by  obtaining  for 
colleagues  men  lefs  daring  than  himfelf,  though  equally 
wicked  ;  fuch  as  Couthon,  St  Juft,  Barrere,  and  others 
like  them.  This  committee,  who  had  the  affurance  to 
ftyle  themfelves  the  Committee  of  Public  Safety ,  very 
foon  feized  upon  both  the  legiflative  and  executive 
powers,  and  exercifed  them  with  the  molt  fanguiaary 
tyranny  ever  yet  heard  of.  The  minifters  were  merely 
their  clerks  ;  and  the  fubjugated  Alfemblv,  without 
murmur  or  obje&ion,  paffed  ail  the  revolutionary  laws 
which  were  propoftd,  or  rather  di&ated,  by  them.  One 
of  their  mod  horrible  and  decifive  conceptions  was  that 
of  thofe  Revolutionary  Tribunals  which  covered  France 
with  fcaffolds,  where  thoufands  of  victims  of  every  rank, 
age,  and  fex,  were  daily  facriftced;  fo  that  no  clafs  of  men 
could  be  free  from  that  dupefying  and  general  terror 
which  Robe fpie rre  found  it  nece(TaryT  to  fpread,  in  order 
to  eftabiifh  and  make  his  power  known.  He  foon  him¬ 
felf  dragged  forne  members  of  his  own  party,  fuch  as 
Danton,  Camille  des  Moulins,  and  others,  whofe  energy 
and  popularity  had  offended  him,  before  one  of  thofe 
tribunals,  where  he  had  them  condemned  to  death.  By 
the  fame  means  he  got  rid  of  the  chief  leaders  among 
the  Briffotines  and  Girondifts ;  while  he  caufed  all  the 
moderate  republican  party  who  were  (bill  members  of 
the  Affembly,  except  thofe  who  had  time  and  addrefs 
to  efcape,  to  be  fent  to  prifon,  in  order  to  be  fentenced 
4 a6  and  executed  on  the  firft  occafion. 

The  fourth  u  Jn  this  manner  ended  the  third  revolution,  in  which 
Tevolutioi  pe0plC)  frozen  with  terror,  did  not  dare  to  take  a 
^r°  5  part.  Inftead  of  an  army  of  foldiers,  Robefpierre  em¬ 

ployed  an  armyr  of  executioners  and  affaflins,  fet  up  as 
revolutionary  judges ;  and  the  guillotine,  (hiking  or 
menacing  all  heads  indifcriminately,  made  France,  from 
one  end  to  the  other,  fubmit  to  him,  by  the  means  of 
terror  or  of  death.  Ihus  was  this  ration,  formerly  fo 
proud,  even  to  idolatry,  of  its  kings,  feen  to  expiate, 
by  rivers  of  blood,  the  crime  of  having  fuffered  his  to 
be  fpilt  who  was  the  mod  virtuous  of  all  their  mo- 
narchs. 

“  In  the  Toom  of  that  famous  Baftile,  whofe  cele¬ 
brated  capture  and  demolition  had  fet  only  feven  pri- 
foners  at  liberty,  two  of  whom  had  been  long  in  a  ftate 
of  lunacy,  the  colleges,  the  feminaries,  and  all  the  reli¬ 
gious  houfes  of  the  kingdom,  were  converted  into  fo 
many  date  prifons,  into  which  were  inceffantly  crowd¬ 
ed,  from  time  to  time,  the  vi&ims  devoted  to,  feed  the 
/  ever-working  guillotines,  which  were  never  fuffered  to 

(land  dill  for  a  day,  becaufe  they  were  at  once  the  chief 


refource  of  fupplies  for  the  government,  and  the  inftru-  French 
ment  of  its  ferocity.  ‘  The  guillotine  coins  money  for  Revoluti0] 
the  republic, *  was  faid  in  the  tribune  by  one  of  Robe-  sr^‘ 
fpierre's  viled  agents*.  In  fa£I,  according  to  the  ju-*  Barr  ire 
rifprudence  of  the  Revolutionary  Tribunals,  the  rich  of 
every  clafs,  being  declared  fufpe&ed  perfons,  received 
fentence  of  death,  for  no  other  reafon  than  that  of  gi¬ 
ving  the  conlifeatiou  of  their  property  a  (how  of  judi¬ 
cial  form. 

“  Still  blood  flowed  too  (lowly  to  fatisfy  Robefpierre; 
his  aim  was  but  partly  attained  by  the  profeription  of 
the  nobles,  the  priefls,  and  the  wealthy.  He  fancied, 
not  only  an  aridocracy  of  talents  and  knowledge,  but 
of  the  virtues,  none  of  which  would  his  trudy  orators 
and  journalids  admit,  fave  that  horrid  patriotfm  which 
was  edimated  according  to  the  enormity  of  the  crimes 
committed  in  favour  of  the  revolu.ion.  His  plan  was 
to  reduce  the  French  people  to  a  mere  plantation  of 
Haves,  too  ignorant,  too  ilupid,  or  too  pufillanimous, 
to  conceive  the  idea  of  breaking  the  chains  with  which 
he  would  have  loaded  them  in  the  name  of  liberty;  and 
he  might  have  fucceeded  in  it,  had  not  his  ambition,  as. 
impatient  as  it  w  as  jealous,  too  foon  unveiled  the  inten¬ 
tion  of  reforting  to  the  guillotine  to  drike  off  the 
(hackles  with  which  an  aflembly  of  repiefentatives  of 
the  nation  fettered,  or  might  letter,  his  power.  He 
was  about  to  give  this  deceive  blow,  which  he  had  con* 
certed  with  the  Commune  of  Paris,  the  Revolutionary 
Tribunal,  the  Club  of  Jacobins,  and  the  princioal  offi¬ 
cers  of  the  National  Guard,  when  the  members  of  the 
Convention,  who  were  marked  out  to  be  the  ftrfi  facri- 
ficed,  anticipated  him  at  a  moment  when  he  lead  ex¬ 
pected  it,  by  attacking  himfelf  in  the  Affembly,  with 
energy  fufficient  to  roufe  all  the  fections  of  the  capital 
againdhimand  againit  the  Jacobins.  The  parties  came  to 
blows,  and  victory  remained  uncertain  for  feveraP  hours  ; 
but  at  length  declared  againft  Robefpierre.  In  the  fpace 
of  a  day,  that  execrable  monder  was  dragged  from  the 
highed  pitch  of  power  ever  attained  by  any  tyrant,  to 
the  very  fcaffold  that  wa3  Pull  reeking  with  the  blood 
of  h:s  lad  victims.  His  principal  accomplices  in  the 
Committee  of  Public  Safety,  in  the  Commune,  in  the 
National  Guard,  in  the  Revolutionary  Tribunal,  and 
many  of  his  agents  in  the  provinces,  met  the  fame  fate. 

The  Revolutionary  Tribunals  were  fuppreffed,  ar.d  the 
prifons  thrown  open  to  all  whom  they  had  cad  into 

them:  .  ...  .  417 

“  This  fourth  revolution,  in  which  the  fa&ion  then  The  conft| 

edeemed  the  modeiate  party  overthrew  the  terroritts,tud°n0C 
and  feized  the  fupreme  powtr,  was  no  lefs  complete1'^* 
than  thofe  which  had  preceded  it,  and  produced  the 
conditution  of  1795*  All  France  received  as  a  great 
blefling  a  conditution  that  delivered  them  from  the  re¬ 
volutionary  government  and  its  infernal  policy.  B  eft  des, 
it  had,  in  fpite  of  great  defects,  the  merit  of  coming 
nearer  than  the  two  preceding  ones,  to  the  principles  of 
order,  of  juftice,  and  real  liberty;  the  violation  of  which 
had,  for  five  years  before,  been  the  fource  of  fo  many  dif* 
aders  and  fo  many  crimes.  The  royalids,  confidering 
it  as  a  dep  towards  monarchy,  were  unfortunately  fo 
imprudent  as  to  triumph  in  it ;  and  their  joy,  as  pre¬ 
mature  as  indifcreet,  alarmed  the  Affembly  to  fuch  a 
degree,  that  they  paffed  the  famous  law,  ordaining  the 
Primary  Affemblies  to  return  two- thirds  of  the  mem¬ 
bers  of  the  Convention  to  the  legiflative  body,  which 
1  wae 
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'finch  was  to  fucceed  that  affembly.  It  wa3  thus  that  the  were  execrated  by  the  public  under  the  title  of  Rmim-  RJvr®^on 
solution. fpjrit  0f  t}ie  Convention  continued,  for  the  firft  year,  to  virate  ;  and,  if  requifite,  they  would  have  been  fupport-  vev,jjut,°* 
'•'V  be  difpiayed  in  the  two  councils.  ed  by  in  ore  than  30,000  armed  citizens,  who,  with  u;ce. 

“  In  the  year  following,  the  bias  of  the  public  mind,  Pickegru  and  Villot  at  their  head,  would  loon  have  ’ - 

perhaps  too  haftily  turned  towards  royalty,  (hewed  it-  difperfed,  and  perhaps  brought  over,  the  feeble  detach- 
felf  in  the  eleftions  of  the  members  for  the.  new  third,  ments  of  troops  of  the  line  which  the  Direftory  had  at 
fo  clearly  as  to  alarm  the  regicides  who  compofed  the  their  command.  The  legiflative  body,  relying  too  much 
Diredory,  and  the  Conventional^,  who  fill  made  a  upon  its  popularity,  did  not  fuffieiently  conlider,  that 
third  of  the  legiflative  body;  nor  did  they  lofe  a  mo-  the  people,  whofe  impetnofity  is  commonly  dccilive 
ment  in  devifmg  means  for  their  defence.  That  which  when  allowed  to  take  advantage  in  attack,  are  always 
appeared  the  fured  to  them  was,  to  publifh  notices  of  feeble  on  the  clefenfive,  and  totally  unable  to  withfland 
plots  among  the  royalifts,  and  annex  one  or  more  de-  every  aflault  made  previous  to  an  infurreftion,  for  it  is 
minciations,  in  terms  fo  vague  as  to  leave  room  for  im-  always  cafy  to  prevent  their  affembling.  It  was  on 
plicating,  when  neceffary,  all  their  adverfaries  ;  while  this  principle  that  the  Diredory  founded  their  opera- 
by  the  help  of  this  impodm-e  they  procured  fome  fecret  tions,  ami  the  5th  of  September  too  well  proves  hew 
information,  artfully  fabricated,  and  ever  eafily  obtain-  juftly.  That  day  1  educed  ihe  Itgiflalive  bodv,  by  the 
ed  through  threats  or  rewards  by  thofe  who  have  at  moft  degrading  fubjugation,  to  a  mere  difgufing  cari- 
command  the  guillotine  and  the  public  treafure.  cature  of  national  reprefentr.tion  ;  it  inverted  the  Dirtc- 

u  This  mafked  battery  was  ready  to  be  opened  be-  lory  with  the  nod  arbitrary  and  tyrannic  power,  and 
fore  the  numbers  of  the  r.ew  third  took  their  feats,  reftored  the  fyftem  of  Robefpierre,  under  a  form  Ids 
Thefe  at  firft  confined  themfelves  to  the  ftcuring  of  a  bloody,  but  not  lefs  pernicious;  for  the  Revolutionary 
conftant  majoiity  in  the  two  councils  in  favour  cf  the  Tribunals  which  that  monfter  had  efablifhtd,  were 
moderate  opinions;  but  in  a  little  time  every  fitting  w?s  fcarcely  more  expeditious  than  the  military  ones  of  the 
marked  by  the  repeal  of  fome  revolutionary  law,  or  by  Direftory.  The  power  of  arbitrary  and  unlimited 
fome  decree  tending  to  redrain  the  executive  authority  tranfportation  is,  in  time,  as  deilru&ive  as  the  gnillo- 
within  the  limits  fixed  by  the  conftitution.  tine,  without  pofleffmg,  like  that,  the  advantage  of  ex- 

kffifth  “  The  Direftory,  alarmed  at  the  abridgment  of  their  citing  a  ftlutary  horror,  which,  by  recoveiing  the  peo- 
^olution.  power,  and  dreading  dill  more  ierious  attacks  upon  it,  pie  from  the  date  of  dupor  and  apathy,  the  conftant 

I  came  to  a  refolution  of  no  longer  podpouing  the  blow  tffe&s  of  terror,  gives  them  both  recolleftion  and  force 

they  had  been  meditating  againd  the  legiflative  -iffem-  to 'break  their  chains.  Tliougli,  iri  violating  the  mod 
bly  :  and  they  accomplilhed,  in  the  'manner  related  in  n°  eflential  regulations  of  the  conftitution,  the  Direftory 
309.  a  fifth  revolution,  as  complete  as  any  of  thofe  obtained  a  temporary  confirmation  of  their  power,  their  429 
by  which  it  was  preceded.  It  differed  indeed  from  example  pointed  out  to  Bonaparte  and  Sieves  the  pathThe  lixrh 
them  effentially  in  the  facility  and  promptnefs  with  which  they  purfued  with  infinite  add  refs,  and  in 
which  it  was  effefted,  although  the  party  which  pre-  they  accomplifhed  a  fixth  revolution.”  Br  govern- 

vailed,  that  is  to  fay,  the  majority  of  the  Directory,  and  How  long  the  confular  government  will  continue,  it  ment. 
the  minority  of  the  Legiflative  Body,  had  to  combat  is  impoffible  to  conjefture  ;  but  we  may,  without  pre- 
not  only  againd  the  conftitution,  but  againd  the  opi-  fumption,  venture  to  predict  that  it  cannot  be  perma- 
nion,  and  even  againd  the  indignation,  of  the  public,  nent.  To  the  Jacobins  and  original  conditutionalids 
That  moral  force,  on  which  the  majority  of  the  two  it  mud  be  more  obnoxious  than  the  old  government  , 
councils  had  unluckily  placed  all  their  reliance,  vanifh-  bccaufe  Bonap-rte  is  more  despotic  than  was  Loim 
ed  in  an  indart  before  the  phyfical  force  of  a  detach-  XIV  ;  and  the  royalifts,  though  they  may  prefer  the 
ment  of  troops  confiding  of  fix  or  feven  hundred  men  ;  vigorous  and  comparatively  mild  government  cf  one 
fo  true  is  it,  that  the  power  of  the  public  opinion,  ri-  man,  whofe  talents  are  indifputable,  to  the  ferocious 
diculoufly  exaggerated  in  thefe  days,  is  and  can  be  no  tyranny  of  the  lowed  of  the  rabble,  mud  look  with  in- 
more,  under  a  firm  and  well  ordered  government,  than  dignation  at  a  foreign  adventurer  feated  on  the  throne 
a  mere  fancy.  Men  accudom  themfelves  too  eafily  to  of  their  ancient  monarchy. 

take  for  public  opinion  the  private  opinions  made  public  RHA  BDOLQQY',  or  Rabdolooy,  in  anthrre- 
by  certain  writers,  whofe  caution  or  audacioufnefs  de-  tic,  a  name  given  by  Napier  to  a  method  of  perform- 
pends  always  upon  the  energy*  or  feeblenefs  of  the  fn  ing  fome  of  the  more  difficult  operations  of  number* 
preroe  authority.  It  is  the  fame  thing  with  popular  b\  means  of  certain  fq uare  little  rods.  Upon  thefe  are 
commotions:  they  are  eafily  excited  under  a  weak  go-  infcribed  the  fimple  numbeis;  then  by  fhifting  them 
vernment,  which  does  not  poffefs  the  wifdom  to  prevent  according  to  certain  rules,  thofe  operations  are  per- 
or  the  fpirit  to  fupprefsthem  ;  but  a  vigorous,  jud,  and  formed  by  fimply  adding  or  fubtrafting  the  numbers 
drift  o-ovei  nment  has  nothing  to  fear  from  them.  The  as  they  ftand  upon  the  rods.  See  Napier’s  Rabd'jiogiay  . 
Diieftory,  compelled  to  withdraw  the  larger  body  of  printed  in  1617.  See  alfo  the  article  Napier’s  Bones. 
troops,  which  they  had  thought  neceflary  to  erifnre  the  RHOMB  Solid,  confids  of  two  equal  and  right 
revolution  they  were  meditating,  difeovered,  no  doubt,  cones  joined  together  at  their  bafes. 

great  ability  in  fecuring  the  two  councils,  by  appearing  RICE  (fee  that  article,  and  Oryza,  Encycl.)  is 
to  dread  them  :  but  it  was  chiefly  to  the  energy  of  ftrongly  recommended,  in  a  late  publication,  as  the  bed 
their  meafures,  and  to  the  concentration  and  prompt-  correftive  of fprit  flour,  of  which  there  is  a  great  quan- 
nefs  with  which  they  were  executed,  that  they  owed  tity  in  Scotland  every  year,  and  of  courfe  a  great  deal 
their  fuccefs.  Two  days  before,  the  legiflative  body  of  unpleafant  and  unwholefome  bread.  The  gentle- 
might,  without  obdruftion,  have  impeached,  arreded,  man,  who  writes  the  fhort  paper  alluded  to,  direfts  ten 
and  even  outlawed,  the  majority  of  the  Directory,  who  pounds  of  flour  and  one  pound  of  ground  rice,  wuth  the 

ufu.?2 
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ufual  quantity  of  ye'd,  to  be  placed,  for  about  two 
"  hours  before  a  lire,  and  then  formed  into  bread  in  the 
common  way.  This  addition  of  rice,  hefides  correct¬ 
ing  the  bad  qualities  of  the  damaged  flour,  adds,  he 
fays,  much  to  its  nutriment :  and  he  is  undoubtedly 
right ;  for  the  flour  of  rice,  though  very  nutritious,  is 
To  dry,  that  it  is  difficult  to  make  bread  of  it  by  itfelf. 
-  See  Bread  of  Rice ,  in  this  SuppL 

As  rice  is  a  favourite  fubflitute  for  bread  in  years  of 
fcarcity,  it  may  not  be  difagreeable  to  our  readers  to 
know  the  method  of  cultivating  the  plant  in  thofe  coun¬ 
tries  where  it  is  the  principal  food  of  the  inhabitants. 
We  have  the  following  full  and  perfpicuous  account  of 
the  Chinefe  pradice  by  Sir  George  Staunton. 

“  Much  of  the  low  grounds  in  the  middle  and  fouth- 
ern  provinces  of  the  empire  are  appropriated  to  the 
culture  of  that  grain.  It  conflitutes,  in  rad,  the  prin¬ 
cipal  part  of  the  food  of  all  thofe  inhabitants,  who  are 
not  fo  indigent  as  to  be  forced  to  fubfifl  on  other  and 
cheaper  kinds  of  grain.  A  great  proportion  of  the  fur- 
face  of  the  country  is  well  adapted  for  the  produdion 
•of  rice,  which,  from  the  time  the  feed  is  committed  to 
the  foil  till  the  plant  approaches  to  maturity,  requires 
to  be  immerfed  in  a  fheet  of  water.  Many  and  great 
rivers  run  through  the  feveral  provinces  of  China,  the 
-low  grounds  bordering  on  thofe  rivers/ are  annually  in¬ 
undated,  by  which  means  is  brought  upon  their  furface 
a  rich  mud  or  mucilage  that  fertilizes  the  foil,  in  the 
-fame  manner  as  Egypt  receives  its  fecundative  quality 
from  the  overflowing  of  the  Nile.  The  periodical  rains 
which  fall  near  the  lources  of  th£  Yellow  and  the*Kiang 
^rivers,  not  very  far  diftart  fiom  thofe  of  the  Ganges 
and  the  Buiumpooter,  among  the  mountains  bounding 
India  to  the  north,  and  China  to  the  well,  often  fwcll 
thofe  rivers  to  a  prodigious  height,  though  not  a  drop 
of  rain  fhould  have,  fallen  on  the  plains  through  which 
they  afterwards  flow. 

“  After  the  mud  -has  lain  fome  days  upon  the  plains 
in  China,  preparations  are  made  for  planting  them  with 
rice,  v  For  .this  purpofe,  a  fmall  fpot  of  ground  is  in- 
clofed  by  a  bank  of  clay  ;  the  eaith  is  ploughed  up  ; 
and  an.  upright  harrow,  with  a  row  of  wooden  pins  in 
the  lower  end,  is  drawn  lightly  over  it  by  a  buffalo. 
.The  grain,  which  had  previoufly  been  deeped  in  dung 
diluted  with  animal  water,  is  then  Town  very  thickly 
-on  it.  ,  A  thin  fheet  of  water  is  -immediately  brought 
over  it,  either  .by  channels  leading  to  the  fpot  from,  a 
fource  above  it,  or  when  below  it  by  means  of  a  chain 
pump,  of  which  the  ufe  is  as  familiar  as  that  of  a  hoe 
to  every  Chinefe  hufbandman.  -  In  a  few  days  the 
(hoots  appear  above  the  water.  In  that  interval,  the 
remainder  of  <the  ground  intended  for  cultivation,  if 
ftifF,  is  ploughed,  the  lumps  broken  by  hoes,  and  the 
Turface  levelled  by  the  harrow.  As  foon  as  the  (hoots 
have  attained  the  height  of  fix  or  feven  inches,  they  arc 
plucked  up  by  rhe  roots,  the  tops  of  the  blades  cut  off, 
and  each  root  is  planted  feparatdy,  fometimes  in  fmall 
furrows  turned  with  the  plough,  and  fornetimes  in  holes 
*made  in  rows-  by  a  drilling  flick  for  that  purpofe.  The 
-roots  are  about  half  a  foot  afunder.  Water  is  brought 
over  them  a.  fecond  time.  For  the  convenience  of  irri¬ 
gation,  and  to  regulate  its  proportion,  the  rice  fields 
are  fubdivided  by  narrow  ridges  of  clay,  into  fmall  in- 
zdofures.  Through  a  channel,  in  each  ridge,  the  water 
•us  conveyed  at  will  to  every  fubdivifion  of  the  field.  As 


the  rice  approaches  to  matin ity,  the  water,  by  evapo¬ 
ration  and  abforption,  difaopears  entiiely  ;  and  the 
crop,  \vhen  ripe,  covers  dry  ground.  i  he  firfl  crop  or 
harveft,  in  the  fouthern  provinces  particularly,  hapoens 
towards  the  end  of  May  or  beginning  of  June.  The 
infl rumen t  for  reaping  lVa  fmall  fickle,  dentated  like  a 
faw,  and  crooked.  Neither  carts  nor  cattle  are  ufed  to 
carry  the  f heaves  off  from  the  fpot  where  they  were 
reaped;  but  they  are. placed  regularly  in  frames,  two 
of  which,  fufpended  at  the  extremities  of  a  bamboo 
pole,  are  carried  acrofs  the  fnoulders  of  a  man,  to  the 
place  intended  for  difengaging  the  grain  from  the  ftems 
which  had  fupported  it.  Thi3  operation  is  performed, 
-not  only  by  a  flail,  as -is  cuflomary  in  Europe,  or  by 
cattle  treading  the  corn  in  the  manner  of  other  Orieu- 
talifts,  but  fornetimes  alfo  by  (hiking  it  againft  a  plank 
•Tet  upon  its  edge,  or  beating  it  againft  the  fide  of  a 
large  tub  fcolloped  for  that  purpofe;  the  back  and  Tides 
Being  much  higher  than  the  front,  to  prevent  the  grain 
from  being  difperfed.  After  being  winnowed,  it  h 
^carried  to  the  granary. 

“  To  remove  the  fkin  or  hulk  of  rice,  a  large  ft rong 
/earthen  vefiel,  or  hollow  flone,  in  form  fomewhat  like 
that  which  is  ufed  elfe where  for  filtering  water,  is  fixed 
firmly  in  the  ground ;  and  the  grain,  placed  in  it,  is 
ftruck  with  a  conical  (tone  fixed  to  the  extremity  of  -a 
-lever,  and  cleared,  fornetimes  indeed  imperfectly,  from 
the  hufk.  The  (tone  is  v/orked  frequently  by  a  perfon 
treading  upon  the  end  of  the  lever.  The  fame  objed 
is  attained  alfo  by  palling  the  grain  between  two  flat 
■(tones  of  a  circular  form,  the  upper  of  which  turns 
round  upon  the  other,  but  at  fuch  a  difiance  from  it  as 
not  to  break  the  intermediate  grain.  The  operation  is  per- 
. formed  on  a  larger  fcale  in  mills  turned  by  water-;  the 
axis  of  the  wheel  carrying  feveral  arms,  which,  by  dri¬ 
nking  upon  the  ends  of  levers,  raife  them  in  the  fame 
manner  as  is  done  by  treading  on  them.  Sometimes 
.twenty  of  thefe  levers. are  worked  at  once.  The  draw 
from  which  the  grain  has  been  difengaged  is  cut  chiefly 
'into  chaff,  to  ferve  as  provender  for  the  very  few  cattle 
employed  in  Chinefe  hufbandry. 

“  The  labour-  of  the  firit  crop  being  fnufhed,  the 
ground  is  immediately  prepared  for  the  reception  of 
irefh  feeds.  The  firfl  operation  undertaken  is  that  of 
pulling  up  the  ftubble,  colliding  it  into  fmall  heaps, 
which  are  burnt,  and  the  afhes  fcattered  upon  the  field. 
'The  former  procefles  are  afterwards  renewed.  The 
fecond  crop  is  generally  ripe  late  in  Odober  or  early  in 
November.  The  grain  is  treated  as  before  ;  but  the 
Hubble  i3  no  longer  burnt.  It  is  turned  under  with 
the  plough,  and  left  to  putrefy  in  the  earth.  This, 
with  the  (litre  brought  upon  the  ground  by  inundation, 
are  the  only  manures  ufually  employed  iri  the  culture  of 
‘lice.” 

RIDE  AU,  in  fortification,  a  fmall  elevation  of  earth, 
^extending  itfelf  length  wife  on  a  plain  ;  ferving  to  cover 
a  camp,  or  give  an  advantage  to  a  poft. 

Rideau  is  fornetimes  alfo  ufed  for  a  trench,  the 
earth  of  which  is  thrown  up  on  itsTide,  to  ferve  as  a 
parapet  for  covering  the  men. 

RIDLEY  (Dr  Glofler),  was  of  the  fame  family 
with  Dr  Nicolas  Ridley,  Bifliop  of  London,  and  Mar¬ 
tyr  to  the  Reformation.  (See  Ridley,  Encycl. )  He 
was  born  at  fea,  in  .702,  on  board  the  Glouctfler  Eafl 
Indiaman  ;  to  which  circumflance  he  w  as  indebted  for 

his 
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Uiliey.  his  Chriftian  name.  He  received  his  education  at  Win- 
chefter  fchool,  and  thence  was  elected  to  afellowlhip  at 
New  college,  Oxford,  where  he  proceeded  B.  C.  L. 
April  29.  1729.  In  thole  two  feminaries  he  cultiva¬ 
ted  an  early  acquaintance  with  the  niufes,  and  laid  the 
foundation  of  thole  elegant  and  folid  acquirements  for 
which  he  was  afterwards  fo  eminently  diftinguifhed  as  a 
poet,  an  hiftorian,  and  a  divine.  During  a  vacancy  in 
1728,  he  joined  with  four  friends,  viz.  Mr  Thomas 
Fletcher  (afterwards  Bifhop  of  Kildare),  Mr  (after¬ 
wards  Dr)  Eyre,  Mr  Morrifon,  and  Mr  Jennens,  in 
writing  a  tragedy  called  44  The  Fruitlefs  Redrefs,”  each 
undertaking  an  a&  on  a  plan  previoufly  concerted. 
When  they  delivered  in  their  feveralproportions  at  their 
meeting  in  the  winter,  few  readers  would  have  known 
that  the  whole  was  not  the  produ&ion  of  a  fingle  hand. 
This  tragedy,  which  was  offered  to  Mr  Wilks,  but  ne¬ 
ver  a£ed,  is  dill  in  MS.  with  another  called  “  jugur- 
tha.”  Dr  Ridley  in  his  youth  was  much  addidled  to 
theatrical  performances.  Midhurfl,  in  SufFex,  was  the 
place  where  they  were  exhibited  ;  and  the  company  of 
gentlemen  adtors  to  which  he  belonged  confided  chiefly 
of  his  coadjutors  in  the  tragedy  already  mentioned.  Fie 
is  faid  to  have  performed  the  characters  of  Marc  An¬ 
tony,  Jaffier,  Horatio,  and  Monefes,  with  diftinguifhed 
applaufe  ;  a  circumflance  that  will  be  readily  believed 
by  thofe  who  are  no  flrangeis  to  his  judicious  and 
graceful  manner  of  fpeaking  in  the  pulpit. 

For  great  part  of  his  life  he  had  no  other  preferment 
than  the  fmall  college  living  of  Weflovv  in  Norfolk,  and 
the  donative  of  Poplar  in  Middlefex,  wdiere  he  redded. 
To  thefe  his  college  added,  fome  years  after,  the  dona¬ 
tive  of  Romford  in  Effex.  “  Between  thefe  two  places 
the  curricle  of  his  life  had  (as  he  expreffed  it)  rolled  for 
fome  time  alinoft  perpetually  upon  poflchaife  wheels, 
and  left  him  not  time  for  even  the  proper  lhrJics  of 
economy,  or  the  necefTary  ones  of  his  profdfion.”  Yet 
in  this  obfeure  f:t nation  he  remained  in  poffeffion  of, 

♦  and  content  with,  domellic  happinefs;  and  was  honour- 
ed  with  the  intimate  friendfhip  of  iome  who  were  not 
lefs  diiiinguilhcd  for  learning  than  for  worth. 

In  1740  and  1741  he  preached  *4  Eight  Sermons  at 
Lady  Moyer’s  Lecture, ”  which  were  pubhihed  in  1742, 

8 vo.  In  1756  he  declined  an  offer  of  going  to  Ireland' 
as  firfl  chaplain  to  the  Duke  of  Bedford;  in  return  for 
which  he  was  to  have  had  the  choice  of  promotion,  ei¬ 
ther  at  Chrifl-church,  Canterbury,  Weilminfier,  or 
Windfor.  H*s  mcdelly  inducing  him  to  leave  the 
choice  of  thefe  to  his  patron,  the  confequence  was,  that 
he  obtained  none  of  them.  In  17 63,  he  publifhtd  the 
“  Life  of  Bifhop  Ridley,”  in  4  to,  by  fnbfcription,  and 
cleared  by  it  as  much  as  brought  him  Pool,  in  the  pub¬ 
lic  funds.  In  the  latter  part  of  his  life  he  had  the 
misfortune  to  lofe  both  his  fons,  each  of  them  a  youth 
of  abilities.  The  elder,  James,  was  author  of  “  The 
Tales  of  the  Genii,”  and  fome  other  literal*)'  perform- 
ances.  Thomas,  the  younger,  was  fent  by  the  Fail 
India  Company  as  a  writer  to  Madras,  where  he  was 
no  fooner  fettled  than  he  died  of  the  fmall-pox.  In 
1765,  Dr  Ridley'  pubffhed  his  44  Review  of  Philips’s 
Life  of  Cardinal  Pole  ;”  and  in  1768,  in  reward  for  his 
labours  in  this  controverfy,  and  in  another  which  44  The 
Confefiional”  produced,  he  wa^  preferred  by  Archbi¬ 
shop  Seeker  to  a  golden  prebend  in  the  cathedral  church 
cf  Salifbury  (an  optionj,  the  only  reward  he  received 


from  the  great  during  a  long,  ufeful,  and  laborious  life,  Rienzk 
devoted  to  the  duties  of  his  function.  At  length,  worn  ~ 

out  with  infirmities,  he  departed  this  life  in  1774,  lea¬ 
ving  a  widow  and  four  daughters.  His  epitaph,  which 
was  written  by  Bifhop  Lowth  with  his  ufual  elegance, 
informs  us,  that  for  his  merits  the  univerfity  of  Oxford 
conferred  upon  him  the  degree  of  D.  D.  by  diploma, 
which  is  the  highelt  literary  honour  which  that  learned' 
body  has  to  bellow'. 

RIENZI  (Nicolas  Gabrini  de),  one  of  the  moll  ex¬ 
traordinary  men  of  the  14th  century,  was  born  at 
Rome,  we  know  not  in  what  year.  His  father,  I, aw-' 
rence  Gabrini,  was  a  mean  vintner,  or,  as  others  fay,  a 
miller,  and  his  mother  a  laundreis.  Thefe  perfons, 
however,  found  the  means  of  giving  their  foil  a  liberal 
education;  and  to  a  good  natural  uiiderflar.ding  he 
joined  an  uncommon  afiiduity,  and  made  great  profi-' 
ciency  in  ancient  literature.  Every  thing  which  he 
read  he  compared  with  fimilar  paflages  that  occurred 
within  his  own  obfervation  ;  whence  he  made  reflec¬ 
tions,  by  which  he  regulated  his  conduct.  To  this  he 
added  a  great  knowledge  in  the  laws  and  cuftoms  of* 
nations.  He  had  a  vail  memory;  he  retained  much  of 
Cicero,  Valerius  Maximus,  Livy,  the  two  Senecas,  and 
Csefar’s  Commentaries  efpecially,  which  he  read  conti- 
nually,  and  often  quoted  by  application  to  the  events  of 
his  own  times.  This  fund  of  learning  proved  the  balls 
and  foundation  of  his  rife.  The  delire  lie  had  to  di- 
flinguifh  himfelf  in  the  knowledge  of  monumental  lii- 
f!oryr  drew  him  to  another  fort  of  fcience,  in  which  few 
men  at  that  time  exerted  themfelves.  He  pafied  whole 
days  among  the  inferiptions  which  are  to  be  found  at 
Rome,  and  acquired  foon  the  reputation  cf  a  great  an¬ 
tiquary.  Having  hence  formed  within  himfelf  Jthe  mol? 
exalted  notions  of  the  jullice,  liberty,  and  ancient  gran¬ 
deur  of  the  old  Romans,  words  he  was  perpetually  re¬ 
peating  to  the  people,  he  at  length  perfuaded  not  only 
himfelf,  but  the  giddy  mob  lus  followers,  that  he  fhould 
one  day  become  the  rdlorer  of  the  Roman  republic 
His  advantageous  ftature,  his  countenance,  and  that  air 
of  impoi tance  which'  he  well  knew  how  to  afkmie, 
deeply  imprinted  all  that  he  faid  in  the  minds  of  his  au  • 
dience. 

Nor  was  it  only  by  the  populace  that  lie  was  ad- 
mired  ;  he  alfo  found'. means  to  iiifmuate  himfelf  into 
the  favour  of  thofe  who  partook  cf  the  adminiiliaiion. 

Rienzi’s  talents  procured  him  to  be  nominated  one  of 
the  deputies  fent  by  the  Romans  to  Pope  Clement  V  f, 
who  reii fed  at  Avignon.  The  intention  of  this  dep u- 
t  .tion  was  to  make  his  HoHnefs  fcnfible,  ho.w  prejudi¬ 
cial  his  abfence  was,  as  well  to  himfelf  as  to  the  intereft 
of  Rome.  At  his  firll  audience,  our  hero  charmed  the 
court  of  Avignon  by  his  eloquence  and  the  fprightli- 
nefs  of  his  converfation.  Encouraged  by  fuceefs,  he 
one  day  took  the  liberty  to  tell  the  Pope,  that  the 
grandees  of  Rome  weie  avowed  robbers,  public  thieves* 
infamous  adulterers,  and  illultrioua  profligates  ;  who,- 
by  their  example,  author ifed  the  moll  horrid  crimes. - 
To  them  he  attributed  the  defolation  of  Rome  ;  of 
which  lie  drew  fo  lively  a  pidture,  that  the  Holy  Fa¬ 
ther  was  moved,  and  exceedingly  incenfed  again!!  the. 

Roman  nobility.  Cardinal  Colonna,  in  other  refpedis< 
a  lover  of  real  merit,  could  not  help  confidcring  thefe 
reproaches  as  refledting  upon  lome  of  his  family  ;  and 
therefore  found  means  01  ditgracing  Ilienzi,  fo  that  ha 

fell 
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Rienzi.  fell  into  extreme  mifery,  vexation,  and  ficknefs,  which, 

- — rejoined  with  indigence,  brought  him  to  an  hofpital.  Ne- 
verthelefs,  the  fame  hand  that  threw  him  down,  raifed 
him  up  again.  The  cardinal,  who  was  all  companion, 
caufed  him  to  appear  before  the  Pope,  in  affurance  of 
his  being  a  good  man,  and  a  great  partisan  for  jufiice 
and  equity.  The  Pope  approved .  of  him  more  than 
ever  ;  and,  to  give  him  proofs  of  his  efteem  and  confi¬ 
dence,  made  him  apoftolic-  notary,  and  fent  him  back 
loaded  with  favours. 

Being  returned  to  Rome,  he  began  to  execute  toe 
functions  of  his  office  ;  and  by  affability,  candour,  afii- 
duity,  and  impartiality,  in  the  administration  of  jn (lice, 
he  arrived  at  a  fuperior  degree  of  popularity  ;  which 
lie  dill  improved  by  continued  invectives  againfi  the 
vices  of  the  great,  whom  he  tooK  care  to  render  as  odi¬ 
ous  as  poffible  ;  till  at  latt,  for  fome  ill-timed  freedoms 
offpeech,  he  was  not  only  feverely  reprimanded,  but 
diiplac^d.  Prom  this  time  it  was  his  condant  endea¬ 
vour  to  infpire  the  people  with  a  fondnefs  tor  their  an¬ 
cient  liberties  ;  to  which  purpofe  he  caufed  to  be  hung 
up  in  the  mod  public  places  emblematic  pictures,  ex- 
predive  of  the  former  fplendour  and  prefent  decline  of 
Rome.  To  theie  he  added  frequent  harangues  and 
predictions  upon  the  fame  fubjeCt.  In  this  manner  he 
proceeded  till  one  party  looked  on  him  only  as  a  mad¬ 
man,  while  others  careffed  him  as  their  protector.  At 
length  he  ventured  to  open  himiclf  to  inch  as  he  be¬ 
lieved  male  contents.  At  firfi  he  took  them  leparately; 
afterwards,  when  he  thought  he  had  firmly  attached  a 
fnfficient  number  to  his  intered,  he  affembled  them  to¬ 
gether,  and  reprefented  to  them  the  deplorable  date  of 
the  city,  over-run  with  debaucheries,  and  the  incapaci¬ 
ties  of  their  governors  to  correft  or  amend  them.  As 
a  neceffary  Foundation  for  the  enterprii'e,  he  gave  them 
an  infight  into  the  immenfe  revenues  of  the  apodolic 
chamber :  He  demondrated,  that  the  Pope  could,  only 
at  the  rate  of  fourpence,  raife  a  hundred  thoufand  flo¬ 
rins  by  firing,  as  much  by  fait,  and  as  much  more  by 
the  cufloms  and  others  duties.  As  for  the  red,  faid  he, 
I  would  not  have  you  imagine  that  it  is  without  the 
Pope’s  confent  I  lay  hands  on  the  revenues.  Alas  ! 
how  many  others  in  this  city  plunder  the  efiedts  of  the 
church  contrary  to  his  will ! 

By  this  artful  lie,  he  fo  animated  his  auditors,  that 
they  declared  they  would  make  no  fcrnple  of  fecuring 
tbefe  treafures  for  whatever  end  might  be  mod  conve¬ 
nient  ;  and  that  they  were  devoted  to  the  will  of  him  their 
chief.  Having  obtained  fo  much,  to  fecure  his  adhe¬ 
rents  from  a  revolt,  he  tendered  them  a  paper,  fuper- 
feribed,  “  an  oath  to  procure  the  good  edablifhment 
and  made  them  fubferibe  and  fvvear  to  it  before  he  dif- 
miffed  them.  By  what  means  he  prevailed  on  the  Pope’s 
vicar  to  give  a  tacit  fandtion  to  his  project,  is  not  cer¬ 
tainly  known  ;  that  he  did  procure  that  fan d ion,  and 
that  it  was  looked  on  as  a  maderpiece  of  policy,  i?  ge¬ 
nerally  admitted,  “  The  20th  of  May,  being  Whit- 
funday,  he  fixed  upon  to  fandify  in  fome  fort  his  en¬ 
terprise  ;  and  pretended,  that  all  he  adted  was  by  parti¬ 
cular  infpiration  of  the  Holy  Ghod.  About  nine,  he 
came  out  of  the  church  bare  headed,  accompanied  by 
the  Pope’s  vicar,  furrounded  by  an  hundred  armed  men. 
A  vafi  crowd  followed  him  with  (bouts  and  acclama¬ 
tions.”  The  gentlemen  confpirators  carried  three 
Standards  before  him,  on  which  were  wrought  devices, 


infinuating,  that  his  defign  was  to  re-eftublifli  liberty,  Rienzi 
judice,  and  peace.  In  this  manner  he  proceeded  di-  v~“" ’V* 
redtly  to  the  Capitol,  where  he  mounted  the  rodrum  ; 
and,  with  more  boldnefs  and  energy  than  ever,  expa¬ 
tiated  on  the  miferies  to  which  the  Romans  were  redu¬ 
ced  :  at  the  fame  time  telling  them,  without  hefitation, 

“  that  the  happy  hour  of  their  deliverance  was  at  length 
come,  and  that  he  was  to  be  their  deliverer,  regardlefa  of 
the  danger*  he  was  expofed  to  for  the  fervice  of  the  Holy' 

Father  and  the  people’s  fafety.”  After  which,  he  or¬ 
dered  the  laws  of  what  he  called  the  good  edablifhment 
to  be  read  :  “  allured  that  the  Romans  would  refolve 
to  obferve  thefe  laws,  he  engaged  in  a  (hort  time  to  re- 
edablifh  them  in  their  ancient  grandeur.”. 

The  laws  of  the  good  edablilhment  promifed  plenty 
and  fecurity,  which  were  greatly  wanted  ;  and  the  hu¬ 
miliation  of*  the  nobility,  who  were  deemed  common 
oppreflbrs.  Such  laws  could  not  fail  of  being  agree¬ 
able  to  a  people  who  found  in  them  thefe  double  ad¬ 
vantages  ;  wherefore,  “  enraptured  with  the  pleafiog 
ideas  of  a  liberty  to  which  they  were  at  prefent  (Iran- 
gers,  and  the  hope  of  gain,  they  came  moil  zealoufly 
into  the  fanaticifm  of  Rienzi.  They  refumed  the  pre¬ 
tended  authority  of  the  Romans  ;  they  declared  him 
fovereign  of  Rome  ;  and  granted  him  the  power  of  life 
and  death,  of  rewards  and  punifhments,  of  enabling  and 
repealing  the  laws,  of  treating  with  foreign  powers  ;  in 
a  word,  they  gave  him  the  full  and  fupreme  authority 
over  all  the  extenfive  territories  of  the  Romans. 

Rienzi,  arrived  at  the  fnmmit  of  his  vvifhes,  kept  at  a 
great  diflance  his  artifice :  he  pretended  to  be  very  un¬ 
willing  to  accept  of  their  offers,  but  upon  two  condi¬ 
tions  ;  the  firfi,  that  they  fhonld  nominate  the  Pope’s 
vicar  (the  Bifhop  of  Orvieto)  his  copartner;  the  fe- 
corid,  that  the  Pope’s  confent  fhould  be  granted  him, 
which  (he  told  them)  he  flattered  hiiUfelf  he  fliould  ob¬ 
tain.  “  On  the  one  hand,  he  hazarded  nothing  in 
thus  making  his  court  to  the  Holy  Father  ;  and,  on 
the  other,  he  well  knew,  that  the  Bifhop  of  Orvieto  • 
would  carry  a  title  only,  and  no  authority.  The  people 
granted  his  vequeft,  but  paid  all  the  honours  to  him  : 
he  poffeffed  the  authority  without  reltridtion;  the  good 
Bifhop  appeared  a  mere  fhadow  and  veil  to  his  enter- 
prifes.  Rienzi  was  feated  in  his  triumphal  chariot,  like 
an  idol,  to  triumph  with  the  greater  fplendour.  He 
difmiffed  the  people  replete  with  joy  and  hope.  He 
ftized  upon  the  palace,  where  lie  continued  after  he  had 
turned  out  the  fenate  ;  and,  the  fame  days  be  began  to 
dictate  his  laws  in  the  Capitol.”  This  eledt  ion,  though 
not  very  pleating  to  the  Pope,  was  ratified  by  him  ; 
neverthelefs,  Rienzi  meditated  the  obtaining  of  a  title, 
excluiive  of  the  papal  prerogative.  Well  verfed  in  the 
Roman  biltory,  he  was  no  firangerto  the  extent  of  the 
tribunitial  authority  ;  and  as  he  owed  his  elevation  to 
the  people,  he  chofe  to  have  the  title  of  their  magi- 
flrate.  He  aiked  it,  and  it  was  conferred  on  him  and 
his  copartner,  with  the  addition  of  deliverers  of  their 
country.  Our  adventurer’s  behaviour  in  his  elevation 
was  at  firfi  fuch  as  commanded  efieem  and  refpedt,  not 
only  from  the  Roman  ,  but  from  all  the  neighbouring 
Rates.  But  it  is  difficult  for  a  perfon  of  mean  birth, 
elevated  at  once,  by  the  caprice  of  fortune,  to  the  1110ft 
exalted  Ration,  to  move  rightly  in  a  fphere  wherein  he 
mufi  brearhe  an  air  he  has  been  unaccufioined  to.  Ri¬ 
enzi  afeended  by  degrees  the  fummit  of  his  fortune. 

Riches 
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Ljenzi.  Riches  foftened,  power  dazzled,  the  pomp  of  his  caval¬ 
ry—  cades  animated,  and  formed  in  his  mind  ideas  adequate 
to  thofe  of  princes  bom  to  empire.  Hence  luxury  in- 
waded  his  table,  and  tyranny  took  pofleffion  of  his  heart. 
The  Pope  conceived  his  deligns  to  be  contrary  to  the  in* 
terefts  of  the  holy  fee  ;  and  the  nobles,  whofe  power  it 
'had  been  his  conftant  endeavours  to  deprefs,  confpired  a- 
gainft  him  :  they  fucceeded  ;  and  Rienzi  was  forced  to 
quit  an  authority  he  had  poffefted  little  more  than  fix 
months.  It  was  to  a  precipitate  flight  tlrnt  he  was  in¬ 
debted,  at  this  juncture,  for  his  life  ;  and  to  different 
difgtiifes  for  his  fubfequent  prefervation. 

Having  made  an  ineffectual  effort  at  Rome,  and 
“  not  knowing  where  to  find  a  new  refource  to  carry 
on  his  delrgns,  he  took  a  molt  bold  flep,  conformable 
to  that  rariinefs  which  had  fo  often  affilled  him  in  his 
former  exploits.  He  determined  to  go  to  Prague,  to 
Charles  king  of  the  Romans,  whom  the  year  before  he 
had  fum mon ed  to  his  tribunal/’  and  who,  lie  fortfaw, 
would  deliver  him  up  to  a  Pope  highly  inceufed  againil 
him.  He  was  accordingly  foon  after  fent  to  Avignon, 
and  there  thrown  into  a  prifon,  where  he  continued 
three  years.  The  divilions  and  diflurbances  in  Italy, 
occationed  by  the  number  of  petty  tyrants  that  had 
eftabiifhed  themfelves  in  the  ecclefiaflical  territories,  and 
even  at  Rome,  occafioned  his  enlargement.  Innocent 
VI.  who  fucceeded  Clement  in  the  papacy,  fenlible 
that  the  Romans  ftill  entertained  an  affe&ion  for  our 
hero,  aud  believing  that  his  chaflifement  would  teach 
him  to  ad;  with  more  moderation  than  he  had  formerly 
done,  as  wejl  as  that  “  gratitude  would  oblige  him,  for 
the  remainder  of  his  life,  to  preferve  an  inviolable  at¬ 
tachment  to  the  holy  fee  (by  whofe  favour  he  fhould  be 
re-eflablifhecl),”  thought  him  a  proper  inilrument  to 
affitl  his  defign  of  reducing  thofe  other  tyrants  ;  and 
^therefore,  not  only  gave  him  his  liberty,  but  alio  ap¬ 
pointed  him  governor  and  fenator  of  Rome.  He  rnet 
with  many  obliacles  to  the  affumption  of  this  newly- 
granted  authority  ;  all  which,  by  cunnning  and  refolu- 
tion,  he  at  length  overcame.  P>ut  giving  way  to  his 
paffions,  which  were  immoderately  warm,  and  inclined 
him  to  cruelty,  he  excited  fo  general  a  refentment  againil 
him,  that  he  was  murdered  October  8.  1354. 

“  Such  was  the  end  cf  Nicolas  Rienzi,  one  of  the 
moil  renowmed  men  of  the  age  ;  who,  after  forming  a 
confpiracy  full  of  extravagance,  and  executing  it  in  the 
fight  of  aimoit  the  whole  world,  with  fuch  fuccefs  that 
he  became  fovereign  of  Rome  ;  after  caufing  plenty, 
juftice,  and  liberty,  to  ftouriffi  among  the  Romans  ;  al¬ 
ter  proteding  potentates,  and  terrifying  fovereign  prin¬ 
ces  ;  after  being  arbiter  of  crowned  heads  ;  after  re- 
eftablifhing  the  ancient  majefty  and  power  ol  the  Ro¬ 
man  republic,  and  filling  all  Europe  with  his  fame  .du¬ 
ring  the  feven  months  of  his  firft  reign  ;  after  having 
compelled  his  mailers  themfelves  to  confirm  him  in  the 
authority  he  had  ufnrped  againil  their  interells  —  fell  at 
length  at  the  end  of  his  fecond,  which  lafled  not  four 
month*,  a  facrifice  to  the  nobdity,  whofe  ruin  he  had 
vowed,  and  to  thofe  vail  projeCL  which  his  death  pie- 
%. Difi.  vented  him  from  putting  into  execution 
w  edit.  If  the  reader  perceive  any  thing  fimilar  at  prefent  to* 
the  rife  of  this  wonderful  man  to  fovereign  authority, 
he  may  perhaps  confole  himfelf  with  the  hope  that  the 
modern  conful  will  in  all  probability  fall  like  the  mo¬ 
dern  tribune.  Both  rofe  by  difplays  of  the  molt  daring 
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courage ;  the  afibciates  of  both  were  priefts,  who  in 
the  adual  exercife  of  government  were  cyphers  ;  both 
promifed  liberty  and  plenty  to  the  people  whom  they 
ruled  with  abfolute  fu  ay  ;  and  both  have  trampled  up¬ 
on  the  order  of  nobility. 

RING,  in  atlronomy  and  navigation,  an  inilrument 
ufed  for  taking  the  fun’s  altitude,  <Scc.  It  is  ufually  of 
brafs,  about  nine  inches  diameter,  fufpended  by  a  little 
l'wivel,  at  the  dillance  of  from  the  point  of  which 
is  a  perforation,  which  is  the  centre  of  a  quadrant  of 
90°  divided  in  the  inner  concave  furface.  To  ufe  it, 
let  it  be  held  up  by  the  fvvivel,  and  turned  round  to  the 
fun,  till  his  rays,  falling  through  the  hole,  make  a  fpot 
among  the  degrees,  which  marks  the  altitude  required. 
This  inilrument  is  preferred  before  the  aitrolabe,  be- 
caufe  the  divifions  arc  here  larger  than  on  that  inftru- 
ment. 

ROBERVALLIAN  lines,  a  name  given  to  cer¬ 
tain  lines  ufed  for  the  transformation  of  figures  ;  thus 
called  from  their  inventor  Robcrval,  an  eminent  French 
mathematician,  who  died  in  1675,  agec^  76  years. 
Thefe  lines  bound  fpaces  that  are  infinitely  extended 
in  length,  which  are  nevertheless  equal  to  other  fpaces 
that  are  terminated  on  all  Tides. 

The  Abbot  Gallois,  in  the  Memoirs  of  the  Royal 
Academy,  anno  1693,  obferves,  that  the  method  of 
transforming  figures,  explained  at  the  latter  end  of  Ro- 
bervars  Treadle  of  Indiviiibles,  was  the  fame  with  that 
afterwards  published  by  James  Gregory,  in  his  Geome¬ 
tric?  Univerfalis ,  and  alfo  by  Barrow  in  his  Letiiones 
Geometric <e  ;  and  that,  by  a  letter  of  Torricelli,  it  ap¬ 
pears,  that  Roberval  was  the  inventor  of  tin's  manner  of 
transforming  figures,  by  means  of  certain  lines,  which 
Torricelli  therefore  called  Robert  alii  an  lines.  He  adds, 
that  it  is  highly  probable  that  J.  Gregory  firft  learned 
the  method  in  the  journey  he  made  to  Padua  in  1668, 
the  method  itfclf  having  been  known  in  Italy  from  the 
year  1646,  though  the  book  was  not  publifhed  till  the 
year  1692. 

This  account  has  been,  we  think,  completely  refu¬ 
ted  by  David  Gregory  in  his  vindication  of  his  uncle, 
publifhed  in  the  Philosophical  TranfaCtions  of  1694. 
The  Abbot,  however,  rejoined  in  the  Memoirs  of  the 
French  Academy  of  1703;  and  it  is  but  fair  to  obferve, 
that  Dr  Hutton,  fpeakiug  of  the  controveify,  exprefles 
himfelf  as  if  he  thought  it  undecided. 

RODNEY  (Lord).  In  our  (hort  fketcli  of  the  life 
of  that  gallant  officer  ( EncycL)y  we  mentioned  with  re¬ 
gret  our  not  having  heard  of  any  monument  being  erect¬ 
ed  to  his  honour  in  his  native  country.  We  have  fince 
learned  that  there  is  a  pillar  upon  the  Brythen  in  Shroo- 
fhire,  which  was  ereCtcd  to  his  memory  long  before  the 
publication  of  our  article. 

Having  this  great  man  again  under  our  notice,  we 
infert  with  plealure  the  following  extract  of  a  letter, 
which  we  received  from  an  obliging  correfpondent  foon 
after  the  publication  of  the  volume  which  contains  our 
biographical  (ketch  of  the  Admiral :  “  Whatever  were 
Rodney’s  merits  as  a  naval  commander  ((ays  our  cor¬ 
refpondent),  there  is  a  more  brilliant  part  of  his  cha¬ 
racter  which  you  have  entirely  negleCted.  Prior  to  his 
fuccefs  againil  the  Spauifh  Admiral  Don  Langara,  the 
Englifh  who  had  the  misfortune  to  become  prifoners 
of  war  to  the  Spaniards,  were  treated  with  the  greateft 
inhumanity,  and  it  required  more  than  a  common 
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Rodney,  ftrength  of  conflitution  to  exift  for  any  lengta  of  time 
Roebuck  jn  a  ^panifh  prifon.  When  the  Spanifh  admiral  fell 

^ — v -  into  the  hands  of  Rodney,  he,  his  officers  and  feamcn, 

expected  to  meet  with  the  fame  treatment  they  had  al¬ 
ways  infli&ed,  and  which  they  would  have  ir.fli&ed  on 
Rodney,  his  officers,  and  feamen,  had  the  Spaniards 
been  the  vigors  ;  but,  to  their  furprife,  they  found  in 
Admiral  Rodney  (and,  of  courfe,  in  all  that  were  under 
his  command)  a  man  who  fympathifed  in  their  misfor¬ 
tune,  who  miniftered  to  their  neceffities,  and,  by  a  hu¬ 
mane  and  polite  behaviour  to  his  prifoners,  made  an 
impreffion  on  the  minds  of  the  Spaniards,  which  could 
not  but  have  its  effect  in  mitigating  the  fufferings  of 
the  Englifh  in  Spaniffi  prifons :  but  he  did  not  flop 
here  ;  he  took  an  opportunity,  when  their  minds  were 
expanded  by  gratitude  (and  in  a  hate  to  receive  the  full 
force  of  fuch  a  reprefentation),  to  reprefent  to  them  the 
miferable  condition  of  his  countrymen  who  were  pri¬ 
foners  in  Spain,  and  obtained  a  promife  (which,  I  be¬ 
lieve,  was**  punctually  performed),  that  Englifhmen, 
when  prifoners  in  Spain,  fliould  be  made  as  comfortable 
as  their  fituation  would  admit  of.  This  was  a  piece  of 
ferviee  to  his  country  which  furely  merits  to  be  record¬ 
ed,  and  which  will  exalt  him  as  much  in  the  opinion  of 
good  men  as  the  mofl  brilliant  difplay  of  courage ,  which 
ia  a  quality  as  frequently  difeovered  in  the  favage  as  in 
the  cultivated  mind.” 

ROEBUCK  (John,  M.  D.),  was  born  at  Sheffield 
in  Yorkfhire  in  the  year  1718.  His  father  was  a  con¬ 
siderable  manufacturer  and  exporter  of  Sheffield  goods, 
who  by  his  abilities  and  induftry  had  acquired  a  compe¬ 
tent  fortune.  John,  his  tided  fon,  the  fubjedt  of  this 
memoir,  was  intended  by  his  father  for  carrying  on  his 
own  lucrative  bufmefs  at  Sheffield  ;  but  was,  from  his 
early  youth,  irrefiftibly  attached  to  other  purfuits,  more 
calculated  to  gratify  his  ambition,  and  give  fuller  play 
to  his  powers.  Notwithstanding  this  difappointment  in 
his  favourite  object,  his  father  had  liberality  enough  to 
encourage  his  rifing  genius,  and  to  give  him  all  the  ad¬ 
vantages  of  a  regular  education. 

After  he  had  gone  through  the  ufual  courfe  of  the 
grammar  fchool  at  Sheffield,  both  his  father  and  mo¬ 
ther  being  Uriel  diffenters,  they  placed  their  fon  for 
fome  years  under  the  tuition  of  the  late  Dr  Doddridge, 
who  was  at  that  time  matter  of  an  academy  at  North¬ 
ampton,  and  had  jnftly  acquired  high  reputation  among 
the  diffenters,  both  as  a  divine  and  as  an  inftruCtor  of 
youth.  Under  the  DoCtor’s  care  Mr  Roebuck  made 
great  proficiency,  and  laid  the  foundation  of  that  claffi- 
cal  talle  and  knowledge  for  which  he  was  afterwards 
eminently  *  diflinguifhed.  It  would  appear  that  Dr 
Doddridge  had  been  much  pleafed  with  the  ardour  and 
enthnfiafm,  in  the  purfuit  of  knowledge,  difeovered  by 
his  pupil ;  for  Mr  Roebuck,  in  an  after  period  of  his 
life,  ufed  frequently  to  mention  the  fubjeCts  of  conver- 
fation  and  inquiries  of  various  kinds,  in  which  the  Doc¬ 
tor  had  engaged  him.  It  was  during  his  refidenee  at 
this  academy  that  he  contracted  an  intimate  acquaint¬ 
ance  with  his  fellow-ftudents,  Mr  Jeremiah  Dyfon,  af¬ 
terwards  much  known  in  the  political  world,  and  Mr 
Mark  Akenfide,  afterwards  Dr  Akenfide,  which  termi¬ 
nated  only  with  their  lives. 

From  the  academy  at  Northampton  he  was  fent  to 
the  univerfity  of  Edinburgh,  where  he  applied  to  the 
ttudy'  of  medicine,  and  particularly  to  that  of  chcmiflry, 
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which  about  that  time  began  to  attract  fome  attention  Roebuck, 
in  Scotland.  While  he  refided  there,  he  diftinguifhed  - — r—** 
himfelf  much  among  his  fellow- ft udents  in  their  literary 
foeieties  and  conventions,  by  great  logical  and  meta- 
phylical  acutenefs,  and  by  great  ingenuity  and  refonrce 
in  argumentation.  The  late  fagacions  Dr  Porterfield, 
to  whom  he  had  been  introduced,  obferved  and  encou¬ 
raged  his  rifing  genius,  and  was  greatly  inttrnmental  ia 
promoting  his  improvement.  There,  too,  he  formed  an 
intimate  acquaintance  with  Mr  Hume,  Mr  Robertfon, 
afterwards  Dr  Robertfon,  Mr  Pringle,  afterwards  Lord 
Alemoor,  and  feveral  other  petfons  of  literary  emi¬ 
nence  ;  a  circumftance  which  produced  in  his  mind  a 
partiality  ever  afterwards  in  favour  of  Scotland,  and 
contributed  not  a  little  to  his  making  choice  of  it  for 
the  chief  field  of  his  future  exertions  and  induftry. 

After  Mr  Roebuck  had  gone  through  a  regular 
courfe  of  medical  education  at  Edinburgh,  being  now 
determined  to  follow  the  practice  of  phylic,  lie  next 
fpent  fome  time  at  the  univerfity  of  Leyden,  then  in 
high  reputation  as  the  fir  ft  fchool  of  medicine  in  Eu¬ 
rope.  There,  after  the  ufual  refidenee  and  courfe  of 
trials,  he  obtained  a  degree  in  medicine  ;  and  his  diplo¬ 
ma,  dated  21  ft  February  1  743,  has  affixed  to  it  the  re- 
fpe&able  names  of  Mufchenbroek,  Olterdyk,  Van  Roy- 
en,  Albinus,  Gaubius,  &c.  Fie  left  Leyden,  after  ha- 
ving  vifited  fome  part  of  the  north  of  Germany,  about 
the  end  of  the  year  1744. 

Soon  after  his  return  from  the  continent,  fome  cir* 
cumftances  induced  Dr  Roebuck  to  fettle  as  a  phyfi- 
cian  at  Birmingham.  Before  that  time,  Birmingham 
had  begun  to  make  a  rapid  progrefs  in  arts,  manufac¬ 
tures,  and  population  ;  and  by  the  death  of  an  aged 
phytieian,  an  opening  was  prefented  to  him,  which  af¬ 
forded  an  immediate  profpedt.  of  encouragement  in  that 
line.  His  education,  talents,  and  interefting  manners, 
were  well  calculated  to  promote  his  fueeefs  as  a  phyfi- 
cian.  He  accordingly  met  there,  at  a  period  more  ear¬ 
ly  than  he  expected,  with  great  encouragement;  and 
was  foon  diftinguifhed,  in  that  town  and  the  country 
adjacent,  for  his  fkill,  integrity,  and  eharit?,ble  compaf- 
fion,  in  the  difeharge  of  the  duties  of  his  profeffion. 

It  appeared,  however,  foon  after  his  refidenee  was 
fixed  at  Birmingham,  that  his  ftuciies  and  induftry  were 
turned  to  various  objects  befides  thofe  of  his  profeffion. 
Strongly  attached  to  the  rifing  fcience  of  chemiiiry,  he 
conceived  high  views  of  extending  its  ufefulnefs,  and  of 
rendering  it  iubfetvient  to  the  improvement  of  arts  and 
manufactures.  With  this  view,  he  fitted  up  a  fmall  la¬ 
boratory  in  his  own  houfe,  in  which  lie  fpent  every  mo¬ 
ment  of  his  time  which  he  could  fpare  from  the  duties 
of  his  profeffion.  There,  in  the  true'fpirit  of  his  great 
mafter  Lord  Bacon,  of  whofe  philofopliy  he  was  an  ar¬ 
dent  admirer,  he  carried  on  various  chemical  proceftes  of 
great  importance,  and  laid  the  foundation  of  his  future 
projeCts  on  well-tried  and  well-digefted  experiments. 

The  firft  efforts  of  his  genius  and  induftry,  thus  di¬ 
rected,  led  him  to  the  diicovery  of  certain  improved 
methods  of  refining  gold  and  filver,  and  particularly  to 
an  ingenious  method  of  collecting  the  fmaller  particles 
of  thefe  precious  metals,  which  h3d  been  formerly  loll 
in  the  practical  operations  of  many  of  the  manufactu¬ 
rers.  By  other  chemical  proceftes,  carried  on  about  the 
fame  time  in  his  little  laboratory,  he  difeovered  alfo  im¬ 
proved  methods  of  making  fublimate,  hart  (horn,  and 
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fundry  other  ai  tides  of  equal  importance.  After  ha- 
ving  received  full  fatisfaction  from  the  experiments  up¬ 
on  which  fuch  difeoveries  and  improvement  were  found¬ 
ed,  he  next  digefled  a  plan  for  rendenng  them  benefi¬ 
cial  to  himfelf,  and  ufeful  to  the  public.  A  great  part 
of  his  time  being  Hill  employed  in  the  duties  of  his  pro- 
feffion,  he  found  it  neceflary  to  conned  himfelf  with 
fome  perfon  in  whom  he  could  repofe  confidence,  and 
who  might  be,  in  other  refpe&s,  qualified  to  give  him 
fnpport  and  affiftance  in  carrying  on  his  intended  efta- 
blifhments.  With  this  view,  he  chofe  as  his  affociate 
Mr  Samuel  Garbet  of  Birmingham;  a  gentleman  well 
qualified,  by  his  abilities,  activity,  and  enterprifing  fpi- 
rit,  for  bearing  his  part  in  their  future  undertakings. 
Their  firfl  projed  was  the  eflablifhment  of  an  extenfive 
laboratory  at  Birmingham,  for  the  purpofes  above  men¬ 
tioned  ;  which,  concluded  by  Dr  Roebuck's  chemical 
knowledge,  and  Mr  Garbet's  able  and  judicious  ma¬ 
nagement,  was  produdive  of  many  advantages  to  the 
manufadurers  of  that  place,  and  of  fuch  emolument  to 
themfelves,  as  contributed  greatly  to  the  boldnefs  of 
their  future  projeds.  That  laboratory  has,  ever  fmee 
that  time,  continued  at  Birmingham,  and  is  fill  con¬ 
duced  by  Mr  Garbet.  Dr  Roebuck,  long  before  his 
death,  had  given  up  his  intereft  in  it. 

About  this  time,  in  1747,  the  Dodor  married  Mifs 
Ann  Roe  of  Sheffield,  a  lady  of  a  great  and  generous 
fpirit,  who  fie  temper  and  difpofition  equally  fitted  her 
for  enjoying  the  piofperous  circumftairces  of  their  early 
life,  and  for  bearing  her  equal  (hare  of  thofe  anxieties 
and  difappointments  in  bnfinefs  which  {haded,  but  did 
not  obfeure,  the  later  period  of  their  lives. 

Dr  Roebuck’s  unremitted  perfeverance  in  his  chemi¬ 
cal  ftudies,  together  with  the  fuccefs  that  attended  them, 
led  him,  ftep  by  (lep,  to  other  refearches  of  great  pub¬ 
lic  and  private  benefit. 

The  extenfive  ufe  of  the  vitriolic  (fulphuric)  acid  in 
chemiiiry,  and  the  profped  of  its  application  to  fome  of 
the  mechanic  arts,  had  produced  a  great  demand  for  that 
article,  and  turned  the  attention  of  chemifts  to  various 
methods  of  obtaining  it.  The  late  Dr  Ward  had  ob¬ 
tained  a  patent  for  making  it  ;  and  though  the  fub- 
ftances  from  which  it  might  be  obtained,  as  well  as  cer¬ 
tain  methods  of  obtaining  it,  had  been  known  to  others, 
and  particularly  pointed  out  by  Lemery  the  Elder,  and 
by  Glauber,  yet  Dr  Ward  was  the  firft,  it  is  believed, 
who  eftablifhed  a  profitable  manufacture  upon  the  dif- 
covery.  Much,  however,  was  wanting  to  render  the 
acid  of  univerfal  ufe  in  chemiftry,  an  i  of  extenfive  uti¬ 
lity  in  the  arts,  where  great  quantities  of  it  were  re¬ 
quired.  The  price  of  it  was  high,  ariling  from  the 
great  expence  of  the  glafs  veflels,  which  were  made  ufe 
of  by  Dr  Ward  in  procuring  it,  and  the  frequent  acci¬ 
dents  to  which  they  were  liable  in  the  procefs. 

Dr  Roebuck  had  been  for  fome  time  engaged  in  ma¬ 
king  experiments  with  a  view  to  reduce  the  price,  and 
at  length  difeovered  a  method  of  preparing  it,  by  fub- 
flituting,  in  place  of  the  glafs  veffels  formerly  uftd,  lead 
ones  of  a  great  fize;  which  fubflitution,  together  with 
fundry  other  improvements  in  different  paits  of  the 
procefs,  completely  effeded  his  end. 

After  the  neceflary  preparations  had  been  made, 
MefTrs  Roebuck  and  Garbet  eftablifhed  a  manufacture 
of  the  oil  of  vitriol  at  Preftonpans,  in  Scotland,  in  the 
year  1749.  This  eflablifhment  not  a  little  alarmed  Dr 


Ward,  who  attempted  to  defeat  their  plan,  by  taking 
out  a  patent  for  Scotland,  in  addition  to  the  one  he  had 
formeily  obtained.  In  this  attempt  he  failed.  l)r 
Roebuck's  difeovery  was  found  not  to  come  within  the 
fpecification  of  Dr  Ward's  patent. 

The  Preitonpans  company,  convinced  that  patents 
are  of  little  avail  in  preferving  the  property  of  new  in¬ 
ventions  or  difeoveries,  in  conduCling  their  vitriol  works 
refolved  to  have  recourfe  to  the  more  effeClual  methods 
of  concealment  and  fecrecy.  By  that  method  they  were 
enabled  to  preferve  the  advantages  of  their  ingenuity 
and  induflry  for  a  long  period  of  years,  and  not  only 
fei  ved  the  public  at  a  much  cheaper  rate  than  had  ever 
been  done  formerly,  but,  it  is  believed,  they  realized,  in 
that  manufadure,  a  greater  annual  profit  from  a  fmaller 
capital  than  had  been  done  in  any  fimilar  undertaking. 
The  vitriol  work  is  ftill  carried  on  at  Preftonpans;  but 
long  before  Dr  Roebuck’s  death,  he  was  obliged  to 
withdraw  his  capital  from  it. 

About  this  time  Dr  Roebuck  was  urged,  by  fome 
of  his  friend?,  to  leave  Birmingham,  and  to  fettle  as  a 
phyfician  in  London,  where  his  abilities  might  have  had 
a  more  extenfive  field  of  exertion.  He  had  been  early 
honoured  with  the  acquaintance  of  the  late  Marquis  of 
Rockingham,  vvho,  as  a  lover  of  arts,  had  frequently 
engaged  him  in  chemical  experiments  at  Rockingham- 
houfe.  It  was  there,  alfo,  he  became  acquainted  with 
the  late  Sir  George  Saville,  and  with  feveral  other  per- 
fons  of  rank  and  influence.  His  old  friend  and  fchool- 
fcllow  Mr  Dyfon,  too,  by  this  time,  had  acquired  con- 
fiderable  name  and  influence,  and  preffed  him  much  to 
take  that  ftep.  Under  fuch  patronage,  and  with  the 
energy  of  fuch  talents  as  Dr  Roebuck  pofTefTcd,  there 
could  be  little  doubt  of  his  foon  arriving  at  an  eminent 
rank  as  a  phyfician  in  London.  But  the  chemical  con¬ 
cerns,  with  which  he  was  at  that  time  deeply  occupied, 
holding  out  to  him  a  profped  of  a  richer  harvell,  determi¬ 
ned  him  to  give  up  the  pradice  of  medicine  altogether, 
and  to  fix  his  refidence  for  the  greateft  part  of  the  year 
in  Scotland. 

Phe  fucccfs  of  the  eflablifhment  at  Preftonpans, 
which  had  far  exceeded  their  expedition,  enabled  the 
Dodor  and  his  partner  Mr  Garbet  to  plan  and  exe¬ 
cute  other  works  of  ftill  greater  benefit  and  public  uti¬ 
lity.  In  the  profecution  uf  his  chemical  ftudies  and  ex¬ 
periments,  Dr  Roebuck  had  been  led  to  beftow  great 
attention  on  the  proceftes  of  fmelting  iron  ftone,  and 
had  made  fome  difeoveries,  by  which  that  operation 
might  be  greatly  facilitated,  particularly  by  ufing  pit- 
coal  in  place  of  charcoal.  Mr  William  Caddcll  of  Cock- 
enzie,  in  the  neighbourhood  of  Preftonpans,  a  gentle¬ 
man  earneftly  intent  upon  promoting  manufadlures  in 
Scotland,  had,  for  feveral  years,  laboured,  without 
much  fuccefs,  in  eftabhfhing  a  manufadture  of  iron  ;  a 
circumftanee  which  may  have  probably  contributed  to 
turn  Dr  Roebuck's  attention  more  particularly  to  that 
fubjedl.  As  the  capital  which  he  and  lus  partner  Mr 
Garbet  could  appropriate  for  carrying  on  the  iron  ma¬ 
nufadure  was  not  equal  to  fuch  an  undertaking,  and 
chiefly  depended  upon  the  profits  of  their  other  works, 
their  firft  intention  was  to  attempt  a  finall  eflablifhment 
of  that  kind  in  the  vicinity  of  their  vitriol  works  at 
Preftonpans.  But  the  flattering  profpeds  of  fuccefs, 
arifing  from  a  courfe  of  experiments  which  Dr  Roe¬ 
buck  had  lately  made,  encouraged  them  to  extend  their 
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Roebuck,  plan,  and  to  project  a  very  extenfive  manufactory  of 

L— v -  iron.  A  fnfficient  capital  was  foon  procured,  through 

the  confidence  which  piany  of  their  friends  repofed  in 
their  abilities  and  integrity.  In  fa£l,  the  eftablifhment 
which  they  made,  or  rather  the  capital  which  gave  it 
exigence,  was  the  united  capital  of  a  band  of  relations 
and  friends,  who  trufted  to  Dr  Roebuck  and  Mr  Gar- 
bet  the  management  of  a  great  part  of  their  fortune. 
When  all  previous  matters  had  been  concerted  refped- 
ing  their  intended  eftablilhment,  the  chief  exertions  of 
chemical  and  mechanical  (kill,  necefiary  in  the  execu¬ 
tion,  were  expeCted  from  Dr  Roebuck.  It  fell  to  his 
fharc  alfo  to  fix  upon  the  befl  and  molt  favourite  fixa¬ 
tion  for  creating  their  intended  works.  With  that  view 
Dr  Roebuck  examined  many  different  places  in  Scot¬ 
land,  particularly  thofe  on  both  fides  of  the  Frith  of 
Forth  ;  and  after  a  careful  and  minute  comparifon  of 
their  advantages  and  difadvantages,  he  at  length  made 
choice  of  a  fpot  on  the  banks  of  the  river  Carron  as  the 
moll  advantageous  fixation  for  the  eftablilhment  of  the 
iron  manufa&ure.  There  he  found  they  could  eafily 
command  abundance  of  water  for  the  neceffary  machine- 
17  ;  and  in  the  neighbourhood  of  it,  as  well  as  every¬ 
where  both  along  the  north  and  fouth-coafts  of  the 
Frith,  were  to  be  found  inexhauftible  quarries  of  iron- 
ftone,  limeftone,  and  coal.  From  Carron,  alfo,  they 
could  eafily  tranfport  their  manufactures  to  different 
countries  by  fea.  The  communication  with  Glafgow 
at  that  time  by  land  carriage,  which  opened  up  to  them 
a  ready  way  to  the  American  market,  was  Ihort  and 
eafy. 

Many  other  things,  that  need  not  be  here  enumera¬ 
ted,  fell  to  Dr  Roebuck’s  {hare  in  preparing  and  pro¬ 
viding  for  the  introdu&ion  of  this  new  manufacture  in¬ 
to  Scotland,  particularly  with  refpeft  to  the  planning 
and  ere&ion  of  the  furnaces  and  machinery.  To  infure 
fuccefs  in  that  department,  nothing  was  omitted  which 
ability,  induftry,  and  experience  could  fnggeft.  With 
this  view,  he  called  to  his  affiftance  Mr  Smeaton,  then 
by  far  the  firft  engineer  in  England.  It  was  from  him 
he  received  plans  and  drawings  of  the  water-wheels  and 
blowing  apparatus,  which,  notwithfianding  all  the  me¬ 
chanical  improvements  which  have  been  made  fince,  re¬ 
main  unrivalled  in  any  of  the  other  iron-works  ere&ed 
in  Britain.  This  was  the  firft  introdu&ion  of  Mr  Smea¬ 
ton  into  Scotland,  and  was  the  occafion  of  various  other 
difplays  of  the  fkill  and  experience  of  that  celebrated 
engineer  in  that  part  of  the  illand.  With  the  fame 
view,  and  to  the  fame  effed,  in  a  future  period  of  his 
operations,  he  employed  Mr  James  Watt,  then  of  Glaf¬ 
gow,  and  had  the  merit  of  rendering  that  inventive  ge¬ 
nius,  in  the  mechanical  arts,  better  known  both  in  this 
countiy  and  in  England. 

The  necefiary  preparations  for  the  eftablifhment  of 
the  iron- works  at  Carron  were  finilhed  in  the  end  of  the 
year  1759  »  ar)^  on  t^ie  ^  January  1760  the  firft  fur- 
race  was  blown  ;  and  in  a  fhort  time  afterwards  a  fe- 
cond  was  eredled. 

No  period  of  Dr  Roebuck’s  life  required  from  him 
more  vigorous  and  laborious  exertions  than  that  of  the 
eftablifhment  of  the  Carron  works,  and  the  firft  trials 
of  the  furnaces  and  machinery.  His  family  and  friends 
remember  well  the  ardour  and  filtered  which  he  difeo- 
vered  ;  the  inceftant  labour  and  watchfulnefs  which  he 
exerted  on  that  occafion.  Every  thing  was  untried,  the 


furnaces,  the  machinery,  the  materials,  the  workmen  5  Roebuck* 
the  novelty  of  the  undertaking  in  that  country,  its  ex- 
tent  and  difficulty,  and  the  great  flake  at  ifiue,  were 
circumftances  that  muft  have  occafioned  much  ferious 
thought  and  anxiety  to  the  partner,  upon  the  credit  of 
whole  knowledge  and  expeiience  the  work  had  been 
undertaken.  But  the  Do&or  had  great  powers  and 
great  refonrees ;  and  the  firft  trial  gave  fufficient  indi¬ 
cations  of  future  fuccefs. 

For  fome  time  after  the  eftablifhment  of  the  Carron 
works,  Dr  Roebuck  continued  to  give  his  attention  and 
affiftance  in  the  general  management  and  fuperintend- 
ance  of  them,  and  with  him  all  meafnres  of  future  ope¬ 
rations  were  concerted.  During  this  period,  fome  al¬ 
terations  of  great  importance  were  fuggefted  by  him, 
and  carried  into  effe£l.  By  carefully  obferving  the 
progrefs  of  fmelting  in  the  furnaces,  at  firft  woiked  by 
bellows,  befides  their  being  fubjeft  to  various  accidents, 
the  Do&or  difeovered  the  necefiity  of  rendering  the 
blaft  both  ftronger  and  more  equable ;  and  propofing, 
as  a  problem  to  Mr  Smeaton,  the  befl  method  of  effect¬ 
ing  that  end,  that  celebrated  engineer  foon  gave  the 
plan  of  a  blaft  by  three  or  four  cylinders,  which  was  af- 
wards  tried,  and  fucceeded  even  beyond  expectation. 

When  the  bufinefs  at  Carron  funk  by  degrees  into  a 
matter  of  ordinary  detail,  and  afforded  lefs  fcope  for  the 
Dodor’s  peculiar  talents,  he  was  unfortunately  tempt¬ 
ed  to  engage  in  a  new  and  different  undertaking;  from 
the  failure  of  which  he  fuffered  a  reverfe  of  fortune, 
was  deprived  of  the  advantages  refulting  from  his  other 
works,  and  during  the  remainder  of  his  life  became  fub- 
jeCted  to  much  anxiety  and  difappointment. 

The  eftablifhment  of  the  Carron  works,  and  the  in- 
tereft  Dr  Roebuck  had  in  their  fuccefs,  had  naturally 
turned  his  attention  to  the  tlate  of  coal  in  the  neigh¬ 
bourhood  of  that  place,  and  to  the  means  of  procuring 
the  extraordinary  fupplies  of  it  which  the  iron-works 
might  in  future  require.  With  the  view,  therefore,  of 
increafing  the  quantity  of  coal  woked  in  that  neigh¬ 
bourhood,  by  an  adventure  which  he  thought  would  al¬ 
fo  turn  out  to  his  own  emolument,  lie  was  induced  to 
become  leffee  of  the  Duke  of  Hamilton’s  extenfive  coal 
and  fait  works  at  Borrowftounnefs.  The  coal  theie 
was  reprefented  to  exift  in  great  abundance,  and  under- 
ftood  to  be  of  fuperior  quality  ;  and  as  Dr  Roebuck 
had  made  himfelf  acquainted  with  the  molt  impioved 
methods  of  working  coal  in  England,  and  then  not 
praClifed  in  Scotland,  he  had  little  doubt  of  this  adven¬ 
ture  turning  out  beneficial  and  highly  lucrative,  in  this, 
however,  he  was  cruelly  difappointed.  The  opening 
of  the  principal  ftratum  of  coal  required  much  longer 
time,  and  much  greater  expence,  than  had  been  calcu¬ 
lated  ;  and,  after  it  was  opened,  the  perpetual  fuccef- 
fion  of  difficulties  and  obitacles  which  occurred  in  the 
working  and  raifing  of  the  coal,  was  fuch  as  has  been 
feldom  experienced  in  any  work  of  that  kind.  The 
refult  was,  that  after  many  years  of  labour  and  induf¬ 
try,  there  were  funk  in  the  coal  and  fait  works  at  Bor¬ 
rowftounnefs,  not  only  his  own,  and  the  confiderable 
fortune  brought  him  by  his  wife,  but  the  regular  pro¬ 
fits  of  his  more  fuccefsful  works  ;  and  along  therewith, 
what  diftreffed  him  above  every  thing,  great  fums  of 
money  borrowed  from  his  relations  and  friends,  which 
he  was  never  able  to  repay;  not  to  mention  that,  from 
the  fame  caufe,  he  was,  during  the  laft  twenty  years  of 
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iuck.  his  life,  fubje&ed  to  a  conftant  facceflion  of  hopes  and 

' - difappointments,  to  a  courfe  of  labour  and  drudgery  ill 

fuited  to  his  tafte  and  turn  of  mind,  to  the  irkfome  and 
teafing  bufinefs  of  managing  and  ft  tidying  the  humours 
of  working  colliers.  But  all  thefe  difficulties  his  un¬ 
conquerable  and  perfevering  fpirit  would  have  over¬ 
come,  if  the  never-ceafing  demands  of  his  coal-works, 
after  having  exhaufted  the  profits,  had  not  alfo  compel¬ 
led  him  to  withdraw  his  capital  from  all  his  different 
works  in  fuccefiion  ;  from  the  refining  work  at  Bir- 
mingham,  the  vitriol  work  at  Preftonpans,  the  iron¬ 
works  at  Carron,  as  well  as  to  part  with  his  intereft  in 
the  projeCI  of  improving  the  fteam-engine,  in  which  he 
had  become  a  partner  with  Mr  Watt,  the  original  in- 
ventor,  and  from  wftiich  he  had  reafon  to  hope  for  fu¬ 
ture  emolument. 

It  would  be  painful  to  mention  the  unhappy  confc- 
q uences  of  this  ruinous  adventure  to  his  family  and  to 
himfelf.  It  cut  off  for  ever  the  flattering  profpeft  which 
they  had  of  an  independent  fortune,  fuited  to  their  edu¬ 
cation  and  rank  in  life.  It  made  many  cruel  encroach¬ 
ments  upon  the  time  and  occupations  of  a  man  whofe 
mind  was  equally  fitted  to  enjoy  the  high  'attainments 
of  fcience,  and  the  elegant  amufements  of  tafte.  As  the 
price  of  fo  many  facri Bees,  he  was  only  enabled  to  draw 
from  his  colliery,  and  that  by  the  indulgence  of  his  cre¬ 
ditors,  a  moderate  annual  maintenance  for  himfelf  and 
Family  during  his  life.  At  his  death,  bis  widow  wa3 
left  without  any  provifion  whatever  for  her  immediate 
or  future  fupport,  and  without  the  fmalleft  advantage 
from  the  extraordinary  exertions  and  meritorious  in- 
duftry  of  her  hufband. 

Dr  Roebuck  had,  fome  years  before  his  death,  been 
attacked  by  a  complaint  that  required  a  dangerous  chi- 
fnrgical  operation.  That  operation  he  fupported  with 
his  ufnal  fpirit,  and  refolution.  In  afhort  time  he  was 
reftored  to  a  confiderable  fhare  of  his  former  health  and 
a&ivity  ;  but  fhe  effe&s  of  it  never  entirely  left  him, 
and  feveral  (lighter  returns  of  the  complaint  gradually 
impaired  his  cooftitution.  He  Hill,  however,  continued, 
till  within  a  few  weeks  of  his  death,  to  viiit  his  works, 
and  to  give  dire&ion  to  his  clerks  and  overfeers..  Pie 
was  confined  to  his  bed  only  a  few  days  ;  and  died  on 
the  17th  July  1  7 94»  retaining  to  the  laft  all  his  facul¬ 
ties,  his  fpirit  and  good  humour,  as  well  as  the  great 
intereft  which  he  took,  as  a  man  of  fcience  and  reflec¬ 
tion.  in  the  uncommon  events  which  the  prefent  age  has 
exhibited. 

From  a  man  fo  deeply  and  fo  conftantly  engaged  in 
the  detail  of  a&ive  bufinefs,  many  literary  compohtions 
were  not  to  be  expe&ed.  Dr  Roebuck  left  behind  him 
many  < works ,  but  few  writings.  The  great  obie&  which 
he  kept  invariably  in  view  was  to  promote  arts  and  ma- 
nufaCtnres,  rather  than  to  eftablifh  theories  or  hypothe- 
fes.  The  few  eflays  which  he  left,  enable  us  to  judge 
of  what  might  have  been  expe&ed  from  his  talents, 
knowledge,  and  boldnefs  of  invention,  had  not  the  ac¬ 
tive  undertakings  in  which,  from  an  early,  period  of 
life,  he  was  engaged,  and  the  fatiguing  details,  of  bufi- 
nefs,  occupied  the  time  for  ftudy  and  inveftigation.  A 
comparifon  of  the  heat  of  London  and  Edinburgh,  read 
in  the  Royal  Society  of  London  June  29.  1775  5  €X“ 
periments  on  ignited  bodies,  read  there  16th  Feb.  177^5 
observations  on  the  ripening  and  filling  of  corn,  read  in 
the  Royal  Society  of  Edinburgh  5th  June  1784 — are  all 


the  writings  of  his,  two  political  pamphlets  excepted,  Roebuck 
which  have  been  publifhed.  The  publication  of  the  ~~ 
eflay  on  ignited  bodies  was  occafioned  by  a  report  of 
fome  experiments  made  by  the  Comte  de  BufFon,  from 
which  the  Comte  had  inferred,  that  mailer  is  heavier 
when  hot  than  when  cold.  Dr  Roebuck’s  experiments, 
made  with  great  accuracy  before  a  committee  of  the 
Royal  Society  at  London,  feern  to  refute  that  notion. 

It  is  the  work?  and  tftablifhments  projc&cd  and  exe¬ 
cuted  by  Dr  Roebuck,  with  the  immediate  and  more 
remote  effe&s  of  them  upon  the  induftry,  arts,  and  ma- 
nufaClures  of  Scotland,  which  urge  a  juft  claim  to  the 
refpeCf  and  gratitude  of  his  country.  This  tribute  is 
more  due  frern  the  difeerning  part  of  mankind,  as  this 
fpecics  of  merit  is  apt  to  be  overlooked  by  the  bufy  01 
the  fnperficial,  and  to  fail  in  obtaining  its  due  reward* 

The  ciicumftances  of  Dr  Roebuck  were,  in  this  refpe&y 
peculiarly  hard  :  for  though,  moil  certainly,  the  pro¬ 
jector  and  author  of  new  eftablifhments  highly  nfeful 
to  his  country,  and  every  day  becoming  more  fo,  lie 
was,  by  a  train  of  unfortunate  events,  obliged  to  break 
off  his  connection  with  them,  at  an  unfeafonable  time, 
when  much  was  yet  wanting  to  their  complete  fuceefs: 
and  thus  he  left  others  in  the  poiltflion,  not  only  of  the 
lucrative  advantages  now  derived  from  them,  but  tvtn 
in  fome  menfure  of  the  general  merit  of  the  underta¬ 
king,  to  a  confideiable  part  of  which  he  had  the  moft: 
undoubted  claim. 

The  eftablifhment  of  the  laboratory  at  Birmingham 
in  the  year  1747,  the  firft  public  exhibition  of  Dr  Roe¬ 
buck’s  chemical  taient3,  was,  at  that  paiticular  period, 
and  in  the  ftate  of  the  arts  and  manufactures  at  that 
time,  highly  beneficial,  and  fubiervient  to  their  future 
progrefs :  and  the  continuance  and  fuccefs  of  it,  in  that 
place,  is  a  proof  of  the  advantages  which  many  of  the 
manufa6urers  receive  from  it.  Much  had  already  bten 
done,  and  many  improvements  made  in  arts  and  inum- 
faCiures,  chiefly  by  the  fugged  ions  of  that  ingenui¬ 
ty  and  experience  which,  in  tire  detail  oi  hutinds? 
might  be  expeCtcd  from  the  practical  art i ft.  Dr  Roe¬ 
buck  was  qualified  to  procetd  a  ltep  farther  ;  to  dhcCt 
experience  by  principles,  and  to  regulate  the  mechani¬ 
cal  ODcraticn  of  the  artift  by  the  lights  of  fcience.  The 
cffeCts  of  that  eftablifhment  extended,  in  a  particular 
manner,  to  all  that  variety  of  manufactures  in  which 
gold  and  fiber  were  required,  to  the  preparing  of  ma¬ 
terials,  the  Amplifying  of  the  firft  fteps,  to  the  faying 
of  expence  and  labour,  and  to  the  turning  to  fome  ac¬ 
count  what  had  been  formerly  lofi  to  the  manufacturer. 

It  is  well  knewn  that,  while  Dr  Roebuck  rdided  at 
Birmingham,  fdch  was  the  opinion  formed  of  his  che¬ 
mical  knowledge  and  experience  by  the  principal  ma¬ 
nufacturers,  that  they  ulually  confulted  him  on  any  new 
trial  or  effort  to  improve  their  feveral  manufactures  ; 
and  when  lie  left  that  place,  they  fincerely  regretted 
the  lofs  of  that  eafy  and  imreferved  communication  they 
had  with  him  on  the  fuhjeCts  of  their  feveral  depart¬ 
ments. 

On  account  of  fimilar  circumftances,  the  benefit  to 
the  public,  from  the  eftablifhment  of  the  vitriol  works 
at  Preftonpans,  in  the  extenfion  and  improvement  of 
many  of  the  arts,*  cannot  now  be  exaCfly  afeertatned. 

The  vitriolic  acid  is  one  of  the  moft  a&ive  agent3  in 
chemiflry,  and  every  difeovery  which  renders  it  cheap 
and  acceflible  to  the  chemift  muft  be  greatly  fubfervient 

to 
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viuk  to  the  progrefs  of  that  fcience.  By  the  eftablifhment 
^  at  Predonpans,  the  price  of  that  valuable  acid  was  re¬ 
duced  from  fixteen  to  four  per'ce  per  pound.  It  is  to 
Dr  Roebuck,  therefore,  that  chrmifts  are  indebted  for 
being  in  pofieffion  of  a  cheap  r.cid,  to  which  they  can 
have  recourfe  in  fo  many  precedes. 

But  Dr  Roebuck’s  objed  in  the  profecution  of  that 
fcheme,  was  not  fo  much  to  facilitate  the  chemift’s  la¬ 
bour,  as  to  render  that  acid,  in  a  much  higher  degree 
than  it  had  formerly  been,  fubfervient  to  many  of  the 
pradical  arts.  By  rendering  the  vitriolic  acid  cheap, 
■great  ufe  came  to  be  made  of  it  in  preparing  the  muria¬ 
tic  acid,  and  Glauber’s  falts  from  common  falts.  Its 
.ufe  has  been  farther  extended  to  many  metallic  procef- 
fes  ;  and  it  has  lately  been  employed  in  feparating  diver 
from  the  clippings  of  plated  copper,  the  ufe  of  which 
is  very  extenfive. 

The  projed  and  eftablifhment,  however,  of  the  iron¬ 
works  at  Carron,  the  mod.  extendve  eftablifhment  of 
that  kind  hitherto  in  Britain,  muft  be  confidered  as  Dr 
Roebuck’s  principal  work.  The  great  and  increadng 
demand  for  iron  in  the  progreftive  ftate  of  arts,  manu¬ 
factures,  and  commerce  in  Britain,  and  the  great  fums 
of  money  fent  every  year  to  the  north  of  Europe  for 
that  article,  turned  the  attention  of  chcmifts  and  artifls 
to  the  means  of  promoting  the  manufacture  of  iron, 
with  the  view  of  reducing  the  importation  of  it.  No 
peifon  has  a  better  founded  claim  to  merit,  in  this  par¬ 
ticular,  thafi  Dr  Roebuck.  The  fmelting  of  iron  by 
pftccal,  it  is  indeed  believed,  had  been  attempted  in  Bri¬ 
tain  in  the  beginning  of  the  laft  century.  In  the  reign 
of  James  I.  feveral  patents  feem  to  have  been  granted 
for  making  hammered  iron  by  pitcoal,  particularly  to 
the  Hon.  Dud  Dudley  and  Simon  Starlevant  It  does 
not  appear,  however,  that  any  progrefs  had  been  made 
in  the  .manufadure  in  confequence  of  thefe  patents.  In 
-  Jater  times  trials  have  been  made  by  fo  many  different 
perfons,  and  in  fo  many  different  places  in  England, 
nearly  about  the  fame  time,  that  it  may  be  difficult  to 
Jay  where  and  by  whom  the  firft  attempt  was  made, 
particularly  as  the  difeoverers  of  fuch  procefTes  wifhed 
to  conceal  the  knowledge  they  had  gained  as  loner  as 
they  could.  But  Dr  Roebuck  was  certainly  among 
the  firft  who,  by  means  of  pitcoal,  attempted  to  refine 
crude  or  pig  iron,  and  to  make  bar  iron  of  it,  inftead 
of  doing  it  by  charcoal,  according  to  the  former  prac- 
,  tice:  And  he  was,  without  ail  qudlion,  the  perfon  who 
introduced  that  method  into  Scotland,  and  firft  efbu 
bhfhed  an  extenfive  manufadure  of  it.  It  is  not  meant 
to  aferibe  to  him  the  foie  merit  of  the  eftablifhment  at 
Carron.  v  No  man  was  ever  more  ready  than  he  was  to 
do  juftice  to* the -abilities  and  fpirit  of  his  friends  and 
partners  Meffa  Garbet,  Caddell,  &c.  who  firft  embark- 
ed  with  him;in  that  great  undertaking.  But  flill  it  may 
be  faid  with  truth,  that  the  original  projed  of  the  iron¬ 
works  at  Carron,  the  chemical  knowledge  and  expe¬ 
rience  on  which  they  were  founded,  the  complicated 
calculations  which  were  previoufly  required,  the  choice 
of  the  fituation,  the  general  condud  and  diredion  of 
the  buildings  and  machinery,  the  fuggeftion  of  many 
occafional  improvements,  together  with  the  removal  of 
many  unforefeen  obftacles  and  difficulties,  which  occur¬ 
red  in  the  infant  ftate  of  that  eftablifhment,  were,  in  a 
great  meafure,  the  work  and  labour  of  Dr  Roebuck, 
^vor  can  it,  with  the  leaft  fhadow  of  juftice,  detrad  from 


his  merit,  that  a  larger  capital,  and  greater  expence  IWluci 

than  was  at  firft  calculated,  have  been  found  neceffary - r- 

to  bring  the  woiks  at  Carron  to  their  pefent  ftate  of 
perfection;  or,  that  great  alterations  and  improvements 
have  taken  place,  during  the  courfe  of  forty  years,  in 
a  great  and  progreffive  eftablifliment.  In  all  works  of 
that  kind,  the  ex  pence  exceeds  the  calculation.  The 
undertakers,  even  of  the  lateft  iron-works  which  have 
been  ereded,  notwithftanding  all  the  advantages  ob¬ 
tained  from  recent  experience,  will  be  ready  to  ac¬ 
knowledge,  that,  in  thefe  refpeds,  there  is  little  room 
to  blame  the  original  projedor  of  the  firft  eftablifhment 
of  that  kind  in  Scotland.  -  But  the  beft,  and  mod  in¬ 
fallible  proof  of  Dr  Roebuck’s  merit,  and  of  the  found 
principles  on  which  thefe  works  were  eftablifhed,  is  the 
prefent  profperous  ftate  of  that  eftablifhment,  the  great 
perfedion  of  many  branches  of  their  manufadures,  and 
particularly  the  many  extenfive  and  flourifhing  iron¬ 
works  which  have  fince  been  ereded  upon  the  model 
of  Carron  in  different  parts  of  Scotland,  at  Cleugh, 

Clyde,  Muirkirk,  and  Devon.  It  cannot  be  denied 
that  all  thefe  works  have  f'prung  from  the  eftablifhment 
at  Carron,  and  are  ultimately  founded  upon  the  know¬ 
ledge  and  experience  which  have  been  obtained  from 
them  ;  for  fome  of  the  partners,  or  overfeers  of  thefe 
new  works,  and  many  of  the  workmen,  have  been,  at 
one  time  or  another,  conneded  with  that  of  Carron. 
Hence,  then,  it  is  owing  to  the  projedor  and  promoter 
of  the  eftablifhment  at  Carron,  that  Scotland  is,  at  this 
moment,  benefited  to  the  amount  of  many  hundred 
thoufand  pounds,  in  working  up  the  raw  materials  of 
that  manufadure  found  in  the  country  itfelf,  and  which, 
previous  to  that  eftablifhment,  was  of  no  value  what¬ 
ever.  Such  ate  the  prefent ,  but  fcarcely  any  idea  can 
be  formed  of  the  future ,  advantages  to  this  country, 
which  may  be  derived  from  the  extenfion  of  the  iron 
manufadure.  About  60,000  tons  of  iron  have  been 
annually  imported  into  Great  Biitain  for  more  than 
twenty  years  pail;  and  though  there  has  been  for  fome 
time  about  20,000  tons  of  bar  iron  made  in  Britain  by 
pitcoal,  yet  the  foreign  imported  iron  has  fuffered  little 
or  no  diminution  in  quantity.  This  great  confumption 
of  iron,  no  doubt,  is  owing  to  the  various  improvements 
of  late  years,  and  the  general  extenfion  throughout  all 
Europe  of  commerce  and  the  arts.  The  manufadure 
of  iron  muft  therefore  continue  to  incrcafe  ;  and  Scot¬ 
land,  abounding  everywhere  in  ironftone,  pitcoal,  and 
in  command  of  water  for  machinery,  has  the  profped  of 
obtaining  the  largefl  fhare  of  it. 

1  o  the  eftablifhment  of  the  Carron  wovks,  and  to 
the  confequences  of  that  eftablifhment,  may  be  aferibed 
alfo  the  exiftence  of  other  public  works  in  Scotland  of 
great  importance  and  utility.  The  opening  of  a  com¬ 
munication  by  water  betwixt  the  Forth  and  the  Clyde 
had  long  been  projeded,  and  frequently  the  fubjed  of 
converfation  in  Scotland,  but  nothing  in  fad  had  been 
attempted.  I  he  eftablifhment  of  the  iron-works  at 
Carron  foon  called  forth  fufficient  intereft  and  enter- 
prife  to  bring  about  the  execution  of  this  grand  deftgn. 

Some  of  the  partners  of  the  Carron  company,  forefee- 
ing  the  advantages  they  would  derive  from  fuch  a  com¬ 
munication,  propofed,  at  their  own  expence,  to  execute 
a  fip.all  canal  ;  and,  after  taking  the  preparatory  fteps, 
adually  applied  to  Parliament  to  obtain  authority  for 
that  purpofe.  But  the  projed  of  the  final!  canal  not. 
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bill,  and  obliged  themftlves  to  execute  a  greater  canal, 
which  has  now  been  many  years  finifhed,  and  is  found 
to  be  of  the  greateft  advantage  to  the  trade  and  com¬ 
merce  of  Scotland.  The  merit  of  this  undertaking  is 
not  meant  to  be  afcribed  to  Dr  Roebuck,  excepting  in 
fo  far  as  it  neceflarily  arofe  from  the  eftablifhrfient  of 
the  Carron  company,  of  which  he  was  the  origin?.! 
proje&or  ;  and  it  may  reasonably  be  doubted  whether, 
without  that  eftablifhment,  it  would  have  yet  taken 
place.  Several  other  canals  have,  fince  that  time,  been 
executed  in  different  parts  of  Scotland,  and  other  very 
important  ones  are  at  prefent  projected. 

The  different  eftablifhments  which  Dr  Roebuck  made 
at  Borrowftounnefs  in  carrying  on  the  coal  and  fait 
works  there,  though  ultimately  of  no  advantage  to  him* 
felf,  were  attended,  during  the  courfe  of  thirty  years, 
with  the  mofl  beneficial  effects  upon  the  trade,  popula¬ 
tion,  and  industry  of  that  part  of  Scotland.  They  were 
the  means  alfo  of  adding  very  conliderably  to  the  pub¬ 
lic  revenue.  Previous  to  the  time  thefe  works  fell  un¬ 
der  Dr  Roebuck’s  management,  they  produced  no  ad¬ 
vantage  either  to  the  proprietor,  to  the  adventurers,  or 
to  the  public.  But  by  his  mode  of  conducting  them 
upon  a  more  extenfive  plan,  by  opening  up  new  foams 
of  coal,  and  of  better  quality,  he  was  enabled  to  export 
a  very  confide rable  quantity,  to  increafe  the  quantity  of 
fait,  and  of  courfe  the  revenue  arifmg  from  thefe  arti¬ 
cles.  In  thefe  works,  and  in  the  management  of  a 
large  farm,  Dr  Roebuck  gave  employment  to  near  a 
thoufand  perfons  at  Borrowflounnefs  and  in  the  neigh¬ 
bourhood. 

Nor  was  it  folely  by  the  different  eftablifhments  which 
he  projedled  and  executed,  but  by  many  other  things 
necefTarily  conne&ed  with  them,  that  Dr  Roebuck’s 
labours  were  beneficial  to  Scotland.  Along  with  them 
he  may  be  faid  to  have  introduced  a  fpirit  of  euterprife 
and  indufiry,  before  that  time  little  known  in  Scotland, 
which  foon  pervaded  many  other  departments  of  labour, 
and  gave  birth  to  many  other  ufeful  proje&s.  He 
brought  from  England,  then  much  farther  advanced  in 
arts  and  induftry,  many  ingenious  and  iiuluftrious  work¬ 
men,  at  great  expence,  who,  by  their  inilru&ions  and 
example,  communicated  and  difftifed  lkill  and  know¬ 
ledge  to  others.  At  all  times  Dr  Roebuck  held  out 
liberal  encouragement  to  rifing  genius  and  induftrious 
merit ;  and  fpared  no  expence  in  making  trials  of  im¬ 
provements  and  difcovcries  which  were  connected  with 
the  different  projects  and  works  which  he  was  carry¬ 
ing  on. 

Such  was  the  afiive  and  ufeful  life  of  Dr  Roebuck, 
a  man  of  no  common  call,  who  united,  in  a  very  high 
degree,  a  great  number  of  folid  and  brilliant  talents, 
which,  even  feparately,  fall  to  the  lot  of  but  few  indi¬ 
viduals.  Diilinguifhcd  by  an  ardent  and  inventive  mind, 
delighting  in  purfuit  and  inveftigation,  always  afpiring 
at  fomething  beyond  the  prefent  Hate  of  fcience  and 
art,  and  eagerly  prefting  forward  to  fomething  better  or 
more  perfect,  he  thus  united  energies  the  molt  power¬ 
ful  with  the  moil  unwearied  and  .perfevering  indullry. 
To  that  peculiarity  of  imagination,  fo  fitted  for  fcien* 
tific  purfuit,  which  readily  combines  and  unites,  which 
Headily  preferves  its  combinations  before  the  eye  of  the 
mind,  and  quickly  difeovers  relations,  refults,  and  confe* 


was  added,  in  his  character,  great  prompti¬ 
tude  and  fiimnefs  in  decifion.  Strongly  and  early  im- 
prtfled  with  the  great  importance  of  applying  chemical 
and  phyfieal  knowledge  to  the  uf.ful  arts,  to  the  meli¬ 
oration  of7  civil  h.fe,  he  never  loft  fight  of  that  favourite 
view,  and  difeovered  gieat  boldncls  and  refource  in  the 
means  and  expedients  which  he  adopted  to  promote  it. 
lie  was  certainly  mafler  of  the  belt  philofophy  of  che- 
miftry  known  in  the  earlier  parts  of  his  life  ;  and  though 
in  every  ft  age  of  that  fcience  lie  marked  and  underflood 
the  progrels  of  the  difoo  verics,  yet  his  numerous  avoca¬ 
tions  did  not  permit  him  to  follow  them  out  by  experi¬ 
mental  proeeftes  of  his  ow  n.  Upon  that,  and  indeed 
almoft  upon  tveiy  fubjedt,  his  mind  readily  grafped  the 
mofl  ufeful  ar.d  Inbftantial  points,  and  euabled  him  to* 
throw'  out  fuch  hints  aud  hypotnefes  asmaiked  him  the 
man  of  genius. 

During  ihe  courfe  of  a  regular  education,  both  at 
Edinburgh  and  at  Leyden,  Dr  Roebuck  fludied  the 
clafTic  authors  with  great  attention,  particularly  the  hi- 
florical  and  political  parts  of  their  works.  Upon  thefe 
fubje&s  he  had  read  much,  feledled  with  judgment,  and 
w'as  well  acquainted  with  the  fads  and  philofophy  of 
ancient  governments.  This  tafte  he  carried  with  him, 
and  improved  in  every  period  of  his  life,  and  in  eve¬ 
ry  fituation.  It  abundantly  rewarded  him  for  the  ear* 
neflnefs  and  diligence  with  which  it  had  been  acquired. 
It  became  his  favourite  refource,  and  indeed  one  of  the 
chief  enjoyments  of  his  life.  Poffefling  the  happy  ta¬ 
lent  of  turning  his  mind  from  ferious  and  fatiguing,  to 
elegant  .and  recreating,  purfufts,  it  was  no  uncommon 
thing  with  him  to  return  from  the  laboratory  or  the 
coalpit,  and  draw  relaxation  or  relief  from  fome  one  or 
other  of  the  various  flores  of  clafiical  learning. 

No  man  wa3  better  acquainted  with  the°  hiftory  of 
his  country  than  Dr  Roebuck,  or  more  admired  and 
revered  the  conftitution  of  its  government.  By  temper 
and  education  he  was  a  Whig,  and  at  all  times  entered 
with  great  warmth  into  the  political  deputes  and  con- 
troverlies  which  agitated  parties  in  the  different  periods 
of  his  life.  If  the  natural  warmth  of  his  temper,  and 
his  euthufiafm  on  thefe  fubje&s,  led  him,  on  fome  occa- 
fions,  beyond  the  bounds  of  candid  argumentation,  his 
quick  ienfe  of  decorum,  and  his  perfect  habits  of  good 
manners,  produced  an  immediate  atonement,  and  relto- 
red  the  rights  of  elegant  and  poliihed  convention. 

The  general  acquaintance  which  Dr  Roebuck  had 
acquired  with  natural  and  experimental  philofophy,  to¬ 
gether  with  his  clafiical  and  political  knowledge,  ren¬ 
dered  him  an  agreeable  companion  to  the  learned  al- 
moft  of  every  department,  and  procured  him  the  attach¬ 
ment  and  fi lend l hip  of  many  of  the  frit  literary  charac¬ 
ters  in  Britain.  With  his  friend  Dr  Black  he  lived  till 
his  death  in  clofe  habits  of  intimacy  ;  and  he  often  ac¬ 
knowledged,  with  much  franknefs,  the  advantages  which 
he  derived,  in  his  vaiious  purfuits,  from  a  free  and  un- 
referved  communication  with  that  eminent  chemift. 

The  amiable  difpofitions  of  fenfibility,  humanity,  and 
generoiity,  which  ilrongly  marked  his  character,  in  the 
general  intercourfe  of  fociety,  weie  peculiarly  prefervel 
and  exercifed  in  the  bofom  of  his  family,  and  in  the 
circle  of  his  friends.  In  the  various  relations  of  hufband, 
father,  friend,  or  m after,  and  in  the  difeharge  of  the  re- 
fpedive  duties  arifmg  from  them,  it  would  not  be  eafy 
to  do  juilicc  to  his  character,  or  to  determine  in  which 
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Roemer.  0f  them  he  mod  excelied  ;  nor  muR  It  be  Forgot,  for  it 

v - -  refledcd  much  honour  on  his  benevolent  heart,  that  ins 

workmen  not  only  found  him  at  all  times  a  kind  and 
indulgent  under,  but  many  of  them,  when  their  cir- 
cum dances  required  it,  a  fkilful  and  compaflionate  phy- 
fician,  who  cheerfully  vilited  the  humbled  recedes  ot 
poverty,  and  who  attached  them  to  his  fervice  by  mul¬ 
tiplied  ads  of  generofity  and  kinc  nefs. 

ROEMER  (Olaus),  a  noted  Daniili  adronomer 
and  mathematician,  was  born  at  Arhufen  in  Jutland, 
1644  ;  and  at  18  years  of  age  was  fent  to  the  univerfity 
of  Copenhagen.  He  applied  affiduoufly  to  the  ftudy  of 
the  mathematics  and  aRronomy,  and  became  fo  expert 
hi  thofe  feiences,  that  when  Picard  was  fent  by  Louis 
the  XIV.  in  1671,  to  make  observations  in  the  north, 
he  was  greatly  furprifed  and  pleafed  with  him.  He  en¬ 
gaged  him  to  return  with  him  to  France,  and  had  him 
presented  to  the  king,  who  honoured  him  with  the  dau¬ 
phin  as  a  pupil  in  mathematics,  and  fettled  a  ptnfton  up¬ 
on  him.  He  was  joined  with  Picard  and  Caffim,  111 
making  agronomical  obfervations;  and  in  167  2  he  was 
admitted  a  member  of  the  Academy  of  Sciences. 

During  the  ten  years  he  redded  at  Paris,  he  gamed 
great  reputation  by  his  difcoverics;  yet  it  is  Lid  he  com¬ 
plained  afterwards,  that  his  coadjutors  ran  away  with 
the  honour  of  many  things  which  belonged  to  him. 
Here  it  was  that  Roemer,  fnR  of  any  one,  found  out 
the  velocity  with  which  light  moves,  by  means  of  the 
eclipfes  of  Jupiter’s  fatellites.  He  had  obferved  for 
many  year3,  that  when  Jupiter  was  at  hUgreateft  diftance 
from  the  earth  where ’he  could  be  obferved,  the  emer¬ 
sions  of  hislirft  Ltellite  happened  conftantly  15  or  16 
minutes  later  than  the  calculation  gave  them.  Hence 
he  concluded,  that  the  light  redded  by  Jupiter  took 
up  this  time  in  running  over  the  excefs  of  diRanee  ;  and 
corfequently  that  it  took  up  16  or  18  minutes  m  run¬ 
ning  over  the  diameter  of  the  earth  s  orbit,  and  8  or  9 
in  coming  from  the  fun  to  us,  provided  its  velocity  was 
nearly  uniform.  This  difeovery  had  at  lirft  many  op. 
pofers  ;  but  it  was  afterwards  confirmed  by  Dr  Bradley 
in  the  mod  ingenious  and  beautiful  manner. 

In  1681  P^oemer  was  recalled  to  his  native  country 
by  ChriRian  the  Vth  King  of  Denmark,  who  made 
him  profeffor  of  aftronomy  at  Copenhagen.  The  king 
-employed  him  alfo  in  reforming  the  coin  and  the  archi¬ 
tecture,  in  regulating  the  weights  and  rneafuics,  and  in 
meaftiring  and  laying  out  the  high  roads  throughout 
the  kingdom*;  offices  which  he  diicharged  with  the 
greateft  credit  and  fatisfadion.  In  confeqnence  lie  was 
honoured  by  the  king  with  the  appointment ^of  chan¬ 
cellor  of  the  exchequer  and  other  dignities.  Finally,  he 
became  councilor  of  Rate,  and  burgomafter  of  Copen¬ 
hagen,  under  Frederic  the  IV.  the  fncceiTor  of  Chrif- 
tian.  Roemer  was  preparing  to  publifh  the  re  Lilt  of 
his  obfervations,  when  he  died  the  191I1  of  September 
1710,  at  66  years  of  age  :  but  this  Infs  was  fupplied  by 
Horrebow,  his  difciple,  then  profeffor  of  aRronomy  at 
Copenhagen,  who  publifhed,  in  qto,  1753'  various  ot>- 
iervations  of  Roemer,  with  his  method  of  obferving,  un¬ 
der  the  title  of  Bafts  AJlronomle. — He  had  alfo  printed 
various  agronomical  obfervations  and  pieces,  in  levtral 
volumes  of  the  Memoirs  of  the  Royal  Academy  of 
Sciences  at  Paris,  of  the  inflitution  of  1666,  particularly 
voh  1.  -and  io.  of  that  collection. 
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ROLLOCK  (Robert),  the  firfl  principal  of  the  R0H14. 
college  of  Edinburgh,  was  the  fon  of  David  Rollock  of  — 
Poo  houfe ,  or,  a3  it  is  now  written,  Fowls ,  in  the  neigh¬ 
bourhood  of  Stirling.  Fie  was  born  in  1555  ;  and 
learned  the  rudiments  -of  the  Latin  tongue  under  one 
Mr  Thomas  Buchanan,  who  kept,  fays  Archbifhop 
Spottifwood,  a  famous  fchool  at  that  time,  and  was, 
according  to  Dr  Mackenzie,  one  of  the  moft  eminent 
grammarians  in  Scotland.  Where  Mr  Buchanan  kept 
his  fchool,  neither  of  thefe  authors  has  informed  us. 

From  fchool  Mr  Rollock  was  fent,  'we  know  not  in 
what  year,  to  the  univerfity  of  St  Andrews,  and  ad¬ 
mitted  a  (Indent  in  St  Salvator’s  college.  His  pro- 
grefs  in  the  feiences,  which  were  then  taught,  was  fo 
great  and  fo  rapid,  that  he  had  no  fooner  taken  his  de¬ 
gree  of  M.  A.  than  he  was  chofen  a  profeffor  of  pliilo- 
fopliy,  and  immediately  began  to  lead  lectures  in  St 
Salvator’s  college.  'Phis  mult  have  been  at  a  very  early 
period  of  life  ;  for  he  quitted  St  Andrews  in  the  year 
1483,  when,  according  to  Mackenzie,  he  had  taught 
philofophy  for  fome  time  in  that  univerfity. 

Not  long  before  this  period,  the  magistrates  of  Edin¬ 
burgh  having  petitioned  the  king  to  cred  a  uni  verity 
in  that  city,  he  granted  them  a  charter  under  the  great 
feal,  allowing  them  all  the  privileges  of  a  univeility  ; 
and  the  college  being  built  in  1582,  they  made  choice 
of  Mr  Rollock  to  be  their  principal  and  profeffor  of 
divinity. 

At  what  time  he  was  admitted  into  holy  orders,  by 
whom  he  was  ordained,  or  indeed  whether  he  ever  was 
ordained,  has  been  the  fuhjed  of  fome  acrimonious  con- 
trove  rly  ;  but  it  is  a  conti overfy  which  we  fhall  not  re¬ 
vive  ;  for,  contidcring  the  manner  in  which  orders  were 
then  conferred  in  Scotland,  the  queftiou  in  debate  is  of 
very  little  importance.  It  is  certain  that  he  became  famous 
in  the  univerfity,  and  among  his  countrymen  in  general, 
for  his  ledures  in  theology,  and  for  the  perfuafive  power 
of  his  preaching ;  for  Calderwood  allures  us,  that,  in 
1589,  he  and  Mr  Robert  Bruce,  another  popular  ora¬ 
tor,  made  the  Earl  of  Bothvvel  fo  fallible  of  his  finful 
and  vitious  comfes,  tint,  upon  the  9th  of  November, 
his  brdihip  humbled  himfelf  upon  his  knees  in  the  eaR 
church  in  the  forenoon,  and  in  the  high  chuich  in  the 
afternoon,  coufefli  lg  before  the  people,  with  tears  in  his 
eyes,  his  diflolute  and  licentious  life,  and  proniifmg  to 
prove,  for  the  future,  another  man. 

In  the  year  1593,  Principal  Rollock  and  others  were 
appointed  by  the  Rates  of  parliament  to  conler  with 
the  popifh  lords  ;  and  in  the  next  year  he  was  one  of 
thofe  who,  by  the  appointment  ot  the  genual  dfembly 
of  the  church,  met  at  Edinburgh  in  the  month  of  May, 
and  prefen  ted  to  his  -ma  jelly  a  paper,  entitled,  The  dan¬ 
gers  which,  through  the  impunity  oj  excommunicated 

PAPISTS,  TRAFFICKERS  WITH  THE  SPANIARDS,  arid 

other  enemies  of  the  religion  and  ejlate ,  are  imminent  to  the 
true  religion  profeffed  within  this  realm ,  his  Majcjlfs  per - 
fm,  crown ,  and  liberty  of  this  our  native  country.  His 
zeal  againR  PapiRs  was  indeed  ardent;  and  he  feems  to 
have  adopted  that  judaical  dodrine,  which  was  embra¬ 
ced  in  fome  degree  by  all  the  reformers,  that  it  is  the 
duty  of  the  civil  magillrate  to  puniih  idolatry  with 
death. 

In  the  year  1  q 95  he  was  nominated  one  of  the  com- 
mifliouers  for  the  vifitatiou  of  colleges.  Thefe  com- 

miffioners 
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hllock,  miflloners  were  empowered  to  vifit  all  the  colleges  in 
J  the  kingdom,  to  inquire  into  the  do&rine  and  life  of 
the  feveral  mailers,  the  difeipline  ufed  by  them,  the 
itate  of  their  rents'  and  living,  and  to  make  their  repoit 
to  the  next  affembly. 

In  1596,  the  factious  behaviour  of  fome  of  the  mi- 
nillers  having  drawn  upon  them  the  juft  refentment  of 
the  king,  our  principal  was  employed,  on  account  of 
his  moderation,  to  foften  that  refentment,  and  to  turn 
his  majefty’s  wrath  againft  the  Papifls  !  In  the  year 
1597,  he  was  chofen  moderator  of  the  General  Affem- 
bly — the  highell  dignity  in  the  Scottifh  church  ;  and 
he  had  the  influence  to  get  fome  great  abufes  redreffed. 
Being  one  of  fourteen  minifters  appointed  by  this  af¬ 
fembly  to  take  care  of  the  affairs  of  the  church,  the 
firft  thing  which  he  did  was  to  procure  an  adt  of  the 
Iegiflature,  reftoring  to  the  prelates  their  feats  in  par¬ 
liament.  He  had  here  occafion  for  all  his  addrefs  ;  for 
he  had  to  reconcile  to  this  meafure,  not  only  fuch  of  the 
minifters  as  abhorred  all  kinds  of  fubordination  in  the 
church,  but  likewifle  many  of  the  lay  lords,  who  were 
not  delighted  with  the  profped  of  fuch  affociates  in 
parliament  as  the  Scotch  prelates  were  at  that  pe¬ 
riod  (a). 

Though  he  fpent  the  greater  part  of  his  life  in  con¬ 
ducing  the  affairs  of  the  church,  we  have  the  autho¬ 
rity  of  Spottifwood  for  faying,  that  he  would  have  pre¬ 
ferred  retirement  and  ftudy.  To  the  buftle  of  public 
life,  efpecialiy  at  that  period  of  fa&ion  and  fanaticifm, 
his  feeble  conftitution  was  not  equal  ;  and  bis  inclina¬ 
tion  would  have  confined  him  to  his  college  and  his 
library,  He  was  dreadfully  affliCed  with  the  ilone  ; 
the  torments  of  which  he  long  bore  with  the  fortitude 
and  resignation  of  a  Chriffian.  He  died  at  Edinburgh 
on  the  28th  of  February  1598,  in  the  43d  year  of  his 
age;  having  exhorted  his  brethren,  with  his  dying  breath, 
to  carry  themfelves  more  dutifully  to  their  gracious 
fove  reign. 

His  works  are,  J.  A  Commentary  on  the  Firft  Book 
of  Theodore  Beza’s  Queftions.  2.  A  Commentary  on 
St  Paul’s  Epiftle  to  the  Ephefians,  4to,  Edinburgh, 
1590.  3*  A  Commentary  on  the  Prophet  Daniel,  4to, 
Edinburgh,  1591.  4.  A  Logical  Analyfis  of  St  Paul’s 
Epiftle  to  the  Romans,  8vo,  Edinburgh,  1 5^4.  5. 

Some  Queftions  and  Anfwers  concerning  the  Covenant 
of  Grace  and  the  Sacraments,  8vo,  Edinburgh,  1596. 
6.  A  Treatife  of  Effectual  Calling,  8vo,  Edinburgh, 

1  597.  7.  A  Commentary  on  the  Epiftles  of  St  Paul 

to  the  Theffalonians  and  Philemon,  8vo,  Geneva,  1597. 
8.  A  Commentary  upon  Fifteen  Seleft  Pfalms,  8vo, 
Geneva,  1598.  9.  A  Commentary  on  the  Gofpel  of 

St  John,  with  a  harmony  of  the  Four  Evangeiifts  upon 
the  Death,  RefurreCion,  and  Afceniion  of  JefusChrift, 
Suppl.  Vol.  II.  Part  II. 


8vo,  Geneva,  15:90.  10.  Certain  Sermons  on  Several 

Places  of  St  Paul’s  Epiftles,  8vo,  Edinburgh,  1598. 
11.  A  Commentary  upon  the  Epiftle  to  the  Coloffians, 
8vo,  publifhed  at  Geneva,  1602.  12.  A  Logieal  A- 

nalyfis  of  the  Epiftle  to  the  Hebrews,  8vo,  Edinburgh, 
1605.  13.  A  Logical  Analyfis  of  the  Epiftle  to  the 

Galatians,  8vo,  London,  1602.  14.  A  Commentary 

upon  the  Two  Firft  Chapters  of  the  Firft  Epiftle  of  St 
Peter,  8vo,  London,  1603.  15  and  16.  A  Treatife 

of  Juftification,  and  another  of  Excommunication,  both 
in  8vo,  London,  1604.  All  thefe  works,  except  the 
fermons,  are  in  Latin.  That  Principal  Rollock  was 
held  in  high  eftimation  in  the  college  over  which  he 
prefided,  is  made  at  lead  probable  by  the  following  epi¬ 
taph  : 

Te  Rol/oce ,  ext  in  ft ox  Urbs  mcejlax  Academia  mccjla  eji; 

Et  tota  exequiis  Scotia  mtejla  tuts . 

Uno  in  te  nobis  dc  derat  Deus  omkia,  in  uno 
Ee  Dens  eripuit  omnia  quee  iLderit . 

ROSES  Otter  (or  effential  oil)  of.  In  the  En¬ 
cyclopedia,  under  the  word  Roses,  we  have  given  one 
receipt  for  making  this  very  high-priced  perfume  ;  and 
we  fhall  here  give  another  ;  which,  whether  it  be  as  ef¬ 
fectual  or  not,  is  at  leail  Ampler  and  lefs  expenfive.  It 
is  by  an  officer  who  was  in  the  country  where  the  Otter 
is  prepared,  and  who  alFfted  in  making  it  liimfelf ;  and 
is  as  follows  : 

“  Take  a  very  large  glazed  earthen  or  done  jar,  or  a 
large  clean  wooden  calk  ;  fill  it  with  the  leaves  of  the 
flowers  of  rofes,  very  well  picked,  and  freed  from  all 
feeds  and  ftalks ;  pour  on  them  as  much  pure  fpring 
water  as  will  cover  them,  and  fet  the  veffel  in  the  fun, 
in  the  morning  at  fun-rife,  and  let  it  ftand  till  the  even¬ 
ing,  then  take  it  into  the  lioufe  for  the  night ;  expofe 
it,  in  this  manner,  for  iix  or  feven  fucccflive  days,  and, 
at  the  end  of  the  third  or  fourth  day,  g  number  of  par¬ 
ticles,  of  a  fine  yellow  oily  matter,  will  float  on  the  fur- 
face,  which,  in  two  or  three  days  more,  will  gather  in¬ 
to  a  feum,  which  is  the  otter  of  rofes.  This  is  taken 
up  by  fome  cotton,  tied  to  the  end  of  a  piece  of  ftfck, 
and  fqueczed  with  the  linger  and  thumb  into  a  fmall 
phial,  which  is  immediately  well  Hopped  ;  and  this  is 
repeated  for  fome  fuccefiive  evenings,.,  or  while  any  of 
this  fine  effential  oil  rifes  to  the  furface  of  the  water.” 

Dr  Donald  Monro,  who  communicated  this  receipt  to 
the  Royal  Society  of  Edinburgh,  fays,  that  he  has  been 
informed,  that  fome  few  drops  of  this  effential  oil  have 
more  than  once  been  colleCled  by  diftillation  in  Lon¬ 
don,  in  the  fame  manner  as  the  effential  oils  of  other 
plants. 

ROTA  Aristotelica,  or  Arijlotle's  Wheel ,  denotes 
a  celebrated  problem  in  mechanics,  concerning  the  mo- 
3  O  tion 


(a)  The  conftitution  of  the  Scotch  church  was,  at  this  period,  a  ftrange  fyftem  of  inconfiftency  and  contra¬ 
diction.  It  was,  in  fad,  prefbyterian  ;  for  ecclefiaftical  difeipline  was  adminiftered  then,  as  at  prefent,  by  khk- 
feflions,  prefbyteries,  and  general  affemblies  ;  and  there  was  not  a  reformed  bifhop  in  the  kingdom.  Whether 
provincial  fynods  were  then  in  ufe,  the  writer  of  this  note  does  not  at  prefent  recoiled.  The  king,  however, 
who  was  meditating  the  reftoration  of  epifcopacy,  conferred  the  eltates,  or  part  of  the  ellates,  belonging  to  the 
different  fees,  upon  the  moft  eminent  parochial  minifters,  and  dignified  them  with  the  title  of  bifhops ;  though  it 
does  not  appear  that  they  had  any  jurifdidion  over  their  brethren  ;  and  though  they  were  certainly  not  ex  ejficio 
fo  much  as  moderators  of  the  prefbyteries  within  the  bounds  of  which  their  churches  were  fituated.  Thefe  were 
the  men  for  whom  Mr  Rollock  exerted  himfelf  to  obtain  feats  in  the  parliament. 


Rofes, 

Rota. 

— J 
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Rota,  tioi)  or  rotation  of  a  wheel  about  its  axis ;  fo  called  be- 
Row:  ii  g.  caufc  flrft  noticed  by  ^riflotle. 

’  rphe  difficulty  is  this.  While  a  circle  makes  a  revo¬ 

lution  on  its  centre,  advancing  at  the  fame  time  in  a 
light  line  along  a  plane,  it  defcribes,  on  that  plane,  a 
right  line  which  is  equal  to  its  circumference.  Now  if 
this  circle,  which  may  be  called  the  deferent,  carry 
with  it  another  fmaller  circle,  concentric  with  it,  like 
the  nave  of  a  coach  wheel ;  then  this  little  circle,  or 
nave,  will  defcribe  a  line  in  the  time  of  the  revolution, 
which  (hall  be  equal  to  that  of  the  large  wheel  or  cir¬ 
cumference  itfelf ;  becaufe  its  centre  advances  in  a  right 
line  as  fall  as  that  of  the  wheel  does,  being  in  reality 
the  fame  with  it 

The  folution  given  by  Ariftotle,  is  no  more  than  a 
good  explication  of  the  difficulty. 

Galileo,  who  next  attempted  it,  has  recourfe  to  an 
infinite  number  of  infinitely  little  vacuities  in  the  right 
line  defcribed  by  the  two  circles ;  and  imagines  that 
the  little  circle  never  applies  its  circumference  to  thofe 
vacuities ;  but  in  reality  only  applies  it  to  a  line  equal 
to  its  own  circumference  ;  though  it  appears  to  have 
applied  it  to  a  much  larger.  But  all  this  is  nothing  to 
the  purpofe. 

Tacquet  will  have  it,  that  the  little  circle,  making  its 
rotation  more  (lowly  than  the  great  one,  does  on  that 
account  defcribe  a  line  longer  than  its  own  circumfer¬ 
ence  ;  yet  without  applying  any  point  of  its  circumfer¬ 
ence  to  more  than  one  point  of  its  bafe.  But  this  is  no 
more  fatisfa&ory  than  the  former. 

After  the  fruitlefs  attempts  of  fo  many  great  men, 
M.  Dortous  de  Mcyran,  a  French,  gentleman,  had  the 
good  foitune  to  hit  upon  a  folution.  which  he  fent  to 
the  Academy  of  Sciences  ;  where  being  examined  by 
MefT.  de  Louville  and  Soulmon,  appointed  for  that  por- 
pofe,  they  made  their  report  that  it  was  fat  isfa  (Story. 
The  folution  is  to  this  efFeft : 

The  wheel  of  a  coach  is  only  a<Sled  on,  or  drawn  in  a 
right  line  ;  its  rotation  or  circular  motion  arifes  purely 
from  the  rtfiflance  of  the  ground  upon  which  it  is  ap 
plied.  Now  this  refinance  is  equal  to  the  force  which 
draws  the  wheel  in  the  right  line,  inafmuch  as  it  defeats 
that  direction  ;  of  confequence  the  caufes  of  the  two 
motions,  the  one  right  and  the  other  circular,  are  equal. 
And  hence  the  wheel  defcribes  a  right  line  on  the  ground 
equal  to  its  circumference. 

As  for  the  nave  of  the  wheel,  the  cafe  is  otherwife. 
It  is  drawn  in  a  right  line  by  the  fame  force  as  the 
wheel ;  but  it  only  turns  round  becaufe  the  wheel  does 
fo,  and  can  only  turn  in  the  fame  time  with  it.  Hence 
it  follows,  that  its  circular  velocity  is  lefs  than  that  of 
the  wheel,  in  the  ratio  of  the  two  circumferences  ;  and 
therefore  its  circular  motion  is  lefs  than  the  rectilinear 
pne.  Since  then  it  necdfarily  defcribes  a  right  line  equal 
to  that  of  the  wheel,  it  can  only  do  it  partly  by  Aiding, 
and  partly  by  revolving,  the  Aiding  part  being  more  or 
lefs  as  the  nave  itfelf  is  fmaller  or  larger. — Hutton’s 
Dictionary. 

ROWNING  (John),  an  ingenious  Englifh  mathe¬ 
matician  and  philol'opher,  was  fellow  of  Magdalen  Col¬ 
lege,  Cambridge,  and  afterwards  ReCtor  of  Anderby 
in  Lincolnfhire,  in  the  gift  of  that  Society.  He  was  a 
conflant  attendant  at  the  meetings  of  the  Spalding  So¬ 
ciety,  and  was  a  man  of  a  great  philofophical  habit 
and  turn  of  mind,  though  of  a  cheerful  and  companion¬ 


able  difpofition.  He  had  a  good  genius  for  mechani-  Roy 
cal  contrivances  in  particular.  In  1738  he  printed  Rather 
at  Cambridge,  A  Compendious  Syllem  of  Natural  ^rc*-  , 
Pliilofophy,  in  2  vols  8vo  ;  a  very  ingenious  work,  ~" 
which  has  gone  through  feveral  editions.  He  had  alfo 
two  pieces  inferted  in  the  Philofophical  TranfaCfions, 
viz.  1.  A  Defcription  of  a  Barometer,  wherein  the  Scale 
of  Variation  may  be  increafed  at  pleafure  ;  vol.  38.  p. 

39.  And,  2.  Dire&ions  for  making  a  Machine  for 
finding  the  Roots  of  Equations  univerfally,  with  the 
Manner  of  ufing  it  ;  vol.  60.  p.  240. — Mr  Rowning 
died  at  his  lodgings  in  Carey-ftreet,  near  Lincoln’s-Inn 
Fields,  the  latter  end  of  November  1771,  at  72  years 
of  age. 

Though  a  very  ingenious  and  pleafant  man,  he  had 
but  ail  unpromifing  and  forbidding  appearance  :  he  wa3 
tall,  fir  >ping  in  the  (boulders,  and  of  a  fallow  down¬ 
looking  countenance.  I 

ROY- Roy  an,  in  Bengal,  the  chief  officer  in  the  re¬ 
venue  department,  next  to  the  Dewan  under  the  native  | 

government. 

RUTHERFORD  (John,  M.  D.),  one  of  the  il- 
luflrious  founders  of  the  medical  fchool  in  the  univerfi- 
ty  of  Edinburgh,  was  the  fon  of  the  Rev.  Mr  Ruther¬ 
ford  minifter  of  Yarrow,  in  the  county  of  Selkirk, 

North  Britain.  He  was  born  on  the  ill  xAugufl:  1695^ 
and  received  the  rudiments  of  his  education  at  the  pa- 
rifh  fchool  of  Selkirk  ;  where,  from  his  future  piofi- 
citncy,  there  is  every  reafon  to  believe  that  he  made  a 
rapid  progrefs  in  the  knowledge  of  the  Eatin  and 
Greek  languages. 

After  the  death  of  his  father,  he  went  to  Edinburgh 
in  1708  or  1710,  where,  in  the  univerfity,  he  applied 
himfelf  to  the  itudy  of  claffical  literature,  mathematics, 
and  natural  philofophy.  The  celebrated  Dr  Pitcairn 
was  then  fo  highly  refpe&ed  for  his  medical  (kill,  that 
it  is  not  improbable  but  that  a  laudable  defire  of  ob¬ 
taining  a  portion  of  fimilar  fame  may  have  turned  the 
attention  of  young  Rutherford  to  the  Itudy  of  medi¬ 
cine.  Be  that  a.s  it  may,  he  engaged  himfelf  appren¬ 
tice  to  Mr  Alexander  Nefbit,  at  that  time  an  eminent 
fnrgeon  in  Edinburgh,  with  whom  he  remained  till 
1716,  when  he  went  to  London.  There  he  attended 
fome  hofpitals,  and  the  le&ures  read  on  anatomy  by  Dr 
Douglas,  on  furgery  by  Andre,  and  on  materia  medica 
by  Strother. 

After  a  year’s  refidence  in  London,  he  returned  to 
Edinburgh  ;  and  having  fettled  his  affairs  in  that  city, 
he  went  to  Leyden,  which,  from  the  leftures  of  Boer- 
haave,  was  then  the  mod  celebrated  medical  fchool  in 
Europe.  In  1719  he  went  into  France,  and  was  at 
the*  end  of  July  in  that  year  admitted  to  the  degree  of 
M.  D.  in  the  univerfity  of  Rheims  He  palled  the  fol¬ 
lowing  winter  in  Paris,  chiefly  tor  the  fake  of  Window’s 
private  demon  fixations  in  anatomy;  and  in  1720  here- 
turned  to  Britain. 

In  1721  he  fettled  as  a  phyfician  in  Edinburgh; 
and  foon  afterwards  Drs  Rutherford,  Sinclair,  Plum¬ 
mer,  and  Innes,  purchaled  a  laboratory,  where  they 
prepared  compound  medicines.  This  was  an  art  then 
but  little  known  in  Scotland;  and  as  a  commercial  fpe- 
culation,  the  laboratory  mud;  therefore  have  proved  very 
advantageous  to  the  partners.  But  they  had  higher 
obje&s  in  view  than  commerce.  They  demonftrated, 
a?  far  as  they  were  then  known,  the  operations  of  cho- 
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mil1  ry  to  2  numerous  audience;  and  foon  afterwards,  way  we  know  not 
by  the  advice  of  their  old  mailer  Boerhaave,  they  ex¬ 
tended  their  ledures  to  the  other  branches  of  phy lie. 

In  1725  they  were  appointed  joint  profeffors  in  the  uni- 
vetfity  ;  where,  we  believe,  each,  for  fome  time,  read 
ledures  in  every  department  of  medical  fciencc,  ana¬ 
tomy  excepted,  and  carried  forward  their  daffies  in  r®- 
tation.  The  anatomical  ledures  were  read  by  the  eld¬ 
er  Monro,  who  had  been  fettled  a  year  or  two  before 
them  in  Edinburgh,  and  whofe  emineace  in  that  de¬ 
partment  is  known  to  all  Europe. 

On  the  death  of  Dr  Innes,  a  particular  branch  of 
medical  fcience  was  allotted  to  each  of  the  other  three 
profeffors.  Dr  Plummer  was  appointed  profeffior  of 
chemiftry  and  materia  medica,  Dr  Sinclair  of  the  mili¬ 
tates  of  phyfic,  and  Dr  Rutherford  of  the  pradice  ; 
end  thus  was  a  regular  medical  fchool  eftabliihed  in  E- 
dinburgh  by  Monro,  Plummer,  Sinclair,  and  Ruther¬ 
ford.  The  le&ures  on  the  inftitutes  and  pradice  of 
phyfic  were  then,  and  for  many  years  afterwards,  deli¬ 
vered  in  Latin  ;  and  fuch  was  Dr  Rutherford's  com¬ 
mand  of  that  language,  that  on  every  thing  conneded 
with  medicine,  he  talked  in  it  more  fluently  than  in  the 
language  of  his  country. 

Whether  it  was  any  improvement  in  the  mode  of 
medical  education  in  Edinburgh  to  change  the  language 
cf  the  ledures  from  Latin  to  Engliffi,  is  perhaps  more 
than  queilionable.  We  have  now  difperfed  over  the 
country  a  number  of  illiterate  men,  pradifing  as  fur- 
geons,  and  even  as  phyficians,  who  never  could  have 
boafled  of  having  gone  through  a  regular  courfe  of  me¬ 
dical  inftrudion,  had  the  ledures  continued  to  be  deli¬ 
vered  in  the  language  in  which  they  were  begun.  Fo¬ 
reigners,  too,  would  not  have  been  under  the  necefiity 
of  learning  a  new  language,  before  they  could  enter  on 
the  ftudies,  for  the  cultivation  of  which  they  came  to 
Scotland  ;  and  though  the  medical  daffies  might  not 
have  been  fo  crowded  perhaps  a  at  prefent,  the  indivi¬ 
duals  compofing  them  would  have  been  at  lead,  as  re* 
fpe&abie.  Whether  Dr  Rutherford  reafoned  in  this 
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but  he  continued  to  led  are 
tin  as  long  as  he  filled  the  pradical  chair 

About  die  year  1748  he  introduced  a  very  great  im¬ 
provement  in  the  courfe  of  medical  education.  Scri¬ 
bble  that  abdrad  ledures  on  the  fymptoms  and  the  mode 
of  treating  various  difeafes,  of  which  the  fludents  kno  v 
little  but  the  names,  could  fcarcelv  be  of  any  benefit, 
he  had  for  fome  time  encouraged  his  pupils  to  bring  pa¬ 
tients  to  him  on  Saturday,  when  he  inquired  into  the 
nature  of  their  difeafes,  and  prescribed  for  them  in  the 
prefence  of  the  clafs.  Ttiis  gave  rife  to  the  courfe  of 
clinical  ledures  ;  the  utility  of  which  was  fo  obvious, 
that  it  was  enaded,  by  a  decree  of  the  fenate  of  the  uni- 
verfity,  that  no  man  (hould  be  admitted  to  an  examina¬ 
tion  for  his  doctor's  degree,  who  had  not  attended 
thofe  ledures  ;  to  which  an  excellent  hofpital,  then 
lately  ereded  (fee  Edinburgh,  in  the  Encyclopedia), 
gave  the  profeffors  every  opportunity  of  doing  ample 
juflice.  fo  men  who  mean  to  live  by  the  pradice  of 
phyfic,  and  have  no  inordinate  ambition  to  raife  their 
fame  by  fanciful  theories,  this  is  perhaps  the  mofl  va¬ 
luable  courfe  of  lectures  that  is  given  in  Edinburgh  ; 
and  if  fo,  Dr  Rutherford  mufl  be  confidered  as  one  of 
the  greatefl  benefadors  of  the  medical  fchool. 

To  untried  theories  in  phyfic  he  was  indeed  no  friend ; 
and  we  have  heard  a  favourite  and  very  able  pupil  of  his, 
who  knew  him  well,  and  refpeded  him  highly,  affirm 
that,  to  his  knowledge,  Dr  Rutherford  retained  his 
proteffiorfhip  longer  than  he  otherwife  would  have  cho- 
fen  to  do  ;  merely  that  he  might  keep  out  a  fpecula- 
tift,  whom  he  knew  to 
chair.  Finding  at  laft  in 
(fee  Gregory,  Encycl.) 
mind,  he  refigried  to  him  in  1765,  after  having  taught 
medicine  in  its  different  departments  for  upwards  of 
forty  years.  He  lived,  after  this  period,  loved  by  his 
friends,  and  revered  by  many  eminent  phyficians,  who 
had  been  his  pupils,  till  1779,  when  he  died  in  Edin¬ 
burgh,  where  he  had  fpent  the  greater  part  of  his  life, 
in  the  84th  year  of  his  age. 
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be  afpiring  to  the  pradical 
the  late  Dr  John  Gregory 
a  fucceffor  entirely  to  his 
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haro-  Q ACCHAROMETER,  the  name  given,  by  Mr 
eter  O  Richardfon  of  Hull,  to  an  inflrument  invented  by 
him  for  sfcertaining  the  value  of  worts,  and  the  tlrength 
of  different  kinds  of  malt  liquors-  In  plain  Englifh, 
the  name  fignifies  a  meafurer  of  fweetnefs  ;  and  therefore, 
ii  etymology  were  to  be  attended  to,  the  inlliument 
fhould  be  employed  merely  as  a  meafurer  of  the  fweet- 
nels  of  worts.  It  is  in  fad  bed  adapted  for  this  pur- 
pofe,  being  merely  an  hydrometer  contrived  to  ascertain 
the  fpecific  gravity  of  worts,  or  rather  to  compare  the 
weight  of  worts  with  that  of  equal  quantities  of  the 
water  employed  in  the  brewery  where  the  inflrument  is 
ufed. 

The  principle  which  fuggefled  the  invention  of  the 
inflrument  to  Mr  Richardfon  is  as  follows:  The  men- 
flruum  or  water,  employed  by  the  brewer,  becomes 
heavier  or  more  denfe  by  the  addition  of  fuch  parts  of 
the  materials  as  have  been  diffolved  or  extracted  by* 


and  thence  incorporated  with  it  :  the  operation  of  boil-  Saecharo* 
ing,  and  its  fubfequent  Cooling,  flill  adds  to  the  denfity  m£ter* 
of  it  by  evaporation;  fo  that  v/hen  it  isTubmitted  to  the  v 
adion  of  fermentation,  it  is  morederde  than  at  any  other 
period. 

In  paffing  through  this  operation  of  nature,  a  re¬ 
markable  alteration  takes  place.  The  fluid  no  fooner 
begins  to  ferment  than  its  denfity  begins  to  diminifh  ; 
and  as  the  fermentation  is  nurne  or  Ids  perfed,  the  fer¬ 
mentable  matter,  whofe  acceffion  lias  been  traced  by 
the  increafe  of  denfity,  becomes  more  or  lefs  attenuated; 
and  in  lieu  of  every  particle  thus  attenuated,  a  fpiritu- 
ous  particle,  of  lefs  denfity  than  water,  is  produced  :  fo 
that  when  the  liquor  is  again  in  a  Hate  of  quietude,  it 
is  fo  much  fpecifically  lighter  than  it  was  before,  as  the 
adion  of  fermentation  has  been  capable  of  attenuating 
the  component  parts  of  its  acquired  denfity  ;  and,  in¬ 
deed,  were  it  practicable  to  attenuate  the  whole,  the 
3  O  2  liquor 
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Sagitf3,  liquor  would  become  lighter  or  Jefs  denfe  than  water; 

Sahara.  |^ecaufe  the  quantity  of  fpirit  produced  from,  and  occu- 
pying  the  place  of  the  fermentable  matter,  would  dimi- 
ni(h  the  denfity  of  the  water  in  a  degree  bearing  fome 
proportion  to  that  in  which  the  latter  had  increafed  it. 

From  thefe  fads,  the  reader,  who  is  acquainted  with 
hydroftatical  principles,  will  be  able  to  conftrud  a  fao- 
charometer  for  himfelf.  Brewers,  who  are  ftrangers  to 
thefe  principles,  we  muft  refer  to  Mr  Richard  ion’s  book 
for  details,  which  our  limits  permit  us  not  to  give. 

SAGITTA,  in  aftronomy,  the  Arrow  or  Dart,  a 
conftellation  of  the  northern  hemifphere  near  the  eagle, 
and  one  of  the  4S  old  afterifms. 

SAHARA,  or,  as  it  is  fometimes  written,  Zaara, 
the  Great  Defert,  is  a  vaft  ocean  of  fand  in  the  interior 
parts  of  Africa,  which,  with  the  leffer  deferts  of  Borr.ou, 
Bilma,  Barca,  Sort,  &c.  is  equal  in  extent  to  about  one 
half  of  Europe.  If  the  fand  be  confidered  as  the  ocean, 
the  Sahara  has  its  gulphs  and  bays,  as  alfo  its  iflands,  or 
Oases,  fertile  in  groves  and  paftures,  and  in  many  in- 
ftances  containing  a  great  population,  fubjed  to  order 
and  regular  government. 

The  great  body,  or  weftern  divifion  of  this  ocean, 
comprifed  between  Fezzan  and  the  Atlantic,  is  no  lefs 
than  50  caravan  journeys  acrofs,  from  north  to  fouth  ; 
or  from  750  to  Boo  G.  miles  ;  and  double  that  extent 
in  length:  without  doubt  the  largeft  defert  in  the  world. 
This  divifion  contains  but  a  fcanty  portion  of  iflands 
(or  oafes),  and  thofe  alfo  of  finall  extent  :  but  the 
eaftern  divifion  has  many,  and  fome  of  them  very  large. 
Fezzan,  Gadamis,  Taboo,  Ghanat,  Agadez,  Augela, 
Berdoa,  are  amongft  the  principal  ones  :  befides  which, 
there  are  a  vail  number  of  fmall  ones.  In  effed,  this 
is  the  part  of  Africa  alluded  to  by  Strabo,  when  he 
fays  from  Cneius  P'tfo,  that  Africa  may  be  compared  to 
a  leopard’s  fkin. 

From  the  bell  inquiries  that  Mr  Paik  could  make 
when  a  kind  of  captive  among  the  Moors  at  Ludamar, 
the  Weftern  Defert,  he  fays,  may  be  pronounced  almoft 
deftitute  of  inhabitants ;  except  where  the  fcanty  vege¬ 
tation,  which  appears  in  certain  fpots,  affords  pafturage 
for  the  flocks  of  a  few  miferable  Arabs,  who  wander 
from  one  well  to  another.  In  other  places,  where  the 
fup ply  of  water  and  parturage  is  more  abundant,  fmall 
parties  of  the  Moors  have  taken  up  their  relidence. 
Here  they  live,  in  independent  poverty,  fecure  from 
the  tyrannical  government  of  Barbary.  But  the  greater 
part  of  the  defert,  being  totally  deftitute  of  water,  is 
feldom  viflted  by  any  human  being  ;  unlefs  where  the 
trading  caravans  trace  out  their  toilfome  and  dangerous 
route  acrofs  it.  In  fome  parts  of  this  extenfive  wafle, 
the  ground  is  covered  with  low  hunted  fhrubs,  which 
ferve  as  land  marks  for  the  caravans,  and  furnifh  the 
camels  with  a  fcanty  forage.  In  other  parts,  the  dif- 
confolate  wanderer,  wherever  he  turns,  fees  nothing 
around  him  but  a  vaft  interminable  expanfe  of  fand  and 
Iky  ;  a  gloomy  and  barren  void,  where  the  eye  finds  no 
particular  obje6l  to  reft  upon,  and  the  mind  is  filled 
with  painful  apprehenfious  of  perifhing  with  thirft. 
Surrounded  by  this  dreary  folitude,  the  traveller  fees 
the  dead  bodies  of  birds,  that  the  violence  of  the  wind 
has  brought  from  happier  regions  ;  and,  as  he  ruminates 
on  the  fearful  length  of  his  remaining  paflage,  liftens 
with  horror  to  the  voice  of  the  driving  blaft ;  the  only 
found  that  interrupts  the  awful  repofe  of  the  defert. 


The  few  wild  animals  which  inhabit  thefe  melancholy  Sahara 
regions,  are  the  antelope  and  the  oftrich;  their  fwiftnefs  sai  * 
of  foot  enabling  them  to  reach  the  diftant  watering- 
places.  On  the  Hurts'  of  the  defeit,  where  the  water  is 
more  plentiful,  are  found  lions,  panthers,  elephants,  and 
wild  boars. 

Of  domeflic  animals,  the  only  one  that  can  endure 
the  fatigue  of  crofting  the  defert  is  the  camel.  It  is 
therefoie  the  only  bead  of  burden  employed  by  the 
trading  caravans  which  traverfe,  in  different  directions, 
from  Barbary  to  Nigritia.  The  flefh  of  this  uffful  and 
docile  creature,  though  to  our  author’s  talle  it  was  dry 
and  unfavory,  is  preferred  by  the  Moors  to  all  others. 

1  he  milk  of  the  female,  he  fays,  is  in  univerfal  efteem, 
and  is  indeed  pleafant  and  nutritive. 

That  the  defert  has  a  dip  upwards  the  eaft,  as  well 
as  the  fouth,  feems  to  be  proved  by  the  courfe  of  the 
Niger.  Moreover,  the  higheft  points  of  North  Afri¬ 
ca,  that  is  to  fay,  the  mountains  of  Mandinga  and 
Atlas,  are  fituated  very  far  to  the  weft.  The  defert, 
for  the  mod  part,  abounds  with  fait.  But  we  hear  of 
fait  mines  only  in  the  part  contiguous  to  Nigritia,  from 
whence  fait  is  drawn  for  the  ufe  of  thofe  countries,  as 
well  as  of  the  Moorifh  ftates  adjoining  ;  there  being  no , 
fait  in  the  Negro  countries  fouth  of  the  Niger.  There 
are  fait  lakes  alfo  in  the  the  eaftern  part  of  the  defert. 

SAI,  a  large  town  on  the  banks  of  the  Niger,  or  at 
lead  very  near  to  that  river,  which  Mr  Park  fays  ftrong- 
ly  excited  his  curiofity.  It  is  completely  i'urround- 
ed  by  two  very  deep  trenches,  at  about  two  hundred 
yards  diftant  from  the  walls.  On  the  top  of  the  trenches 
are  a  number  of  fquare  towers  ;  and  the  whole  has  the 
appearance  of  a  regular  fortification.  Inquiring  into 
the  origin  of  this  extraordinary  entrenchment,  our  au¬ 
thor  learned  from  two  of  the  towns  people  the  follow¬ 
ing  particulars  ;  which,  if  true,  fumifli  a  mournful  pic¬ 
ture  of  the  enormities  of  African  wars  : 

About  fifteen  years  before  our  traveller  vifited  Sai*, 
when  the  King  of  Eambarra  defolated  Maniana,  the 
Dooty  of  Sai  had  two  fons  (lain  in  battle,  fighting  in 
the  king’s  C3ufe.  Fie  had  a  third  fon  living ;  and 
when  the  king  demanded  a  further  reinforcement  of 
men,  and  this  youth  among  the  reft,  the  Dooty  refufed 
to  fend  him  This  conduct  fo  enraged  the  king,  that 
when  he  returned  from  Maniana,  about  the  beginning 
of  the  rainy  feafon,  and  found  the  Dooty  piotected  by 
the  inhabitants,  he  fat  clown  before  Sai  with  his  army, 
and  ftirrounded  the  town  with  the  trenches  which  had 
attracted  our  author’s  notice.  After  a  liege  of  two 
months,  the  towns-people  became  involved  In  all  the 
horrors  of  famine  ;  and  whiift  the  king’s  army  were 
feafting  in  their  trenches,  they  law  with  pleafure  the 
miferable  inhabitants  of  Sai  devour  the  leaves  and  bark 
cf  the  Bentang  tree  that  Hood  in  the  middle  of  the 
town.  Finding,  however,  that  the  befieged  would 
fooner  perifh  than  furrender,  the  king  had  recoui fe  to 
treachery.  He  promifed,  that  if  they  would  open  the 
gates,  no  perfon  fhould  be  put  to  death,  nor  fuffer  any 
injury,  but  the  Dooty  alone.  The  poor  old  man  de¬ 
termined  to  facrifice  himfelf,  for  the  fake  of  his  fellow- 
citizens,  and  immediately  walked  over  to  the  king’s 
army,  where  he  was  put  to  death.  His  fon,  in  at¬ 
tempting  to  efcape,  was  caught  and  maffacred  in  the 
trenches  ;  and  the  reft  of  the  towns  people  were  carried 
away  captives,  and  fold  as  flavea  to  the  different  Negro 

traders. 
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lint,  traders.  Sai  is  placed  by  Major  Rennel  in  14a  N.  Lat. 

iWiiies  an(j  ^0  y  Weft.  Long. 

Y  ^  SAINT  Catherine,  a  Portuguese  1  Hand  in  the 
South  Sea,  not  far  diftant  from  the  coaft  of  Brazil.  It 
was  vifited  by  La  Peroufe,  who  afcertained  it  to  lie  be¬ 
tween  27°  19*  10'',  and  27°49'  N.  Lat.  and  its  inoft 
northerly  point  to  be  in  490  49' longitude  weft  from  Pa¬ 
ris  Its  breadth  from  eaft  to  weft  is  only  two  leagues; 
and  it  is  feparated  from  the  main  land  by  a  channel  on¬ 
ly  200  toifes  broad.  On  the  point  which  ftretches 
furtheft  into  this  channel  is  fituated  the  city  of  Noftra- 
Senora  del  Deftero,  the  capital  of  the  government,  and 
the  place  of  refidence  of  the  governor.  It  contains  at 
moll  3000  fouls,  and  about  400  houfes.  Its  appear¬ 
ance  is  exceedingly  plcafant.  According  to  Frezier's 
account,  this  ifland  ferved,  in  1712,  as  a  retreat  to  va¬ 
gabonds  who  made  their  efcape  from  different  parts  of 
the  Brazils ;  who  were  only  nominal  fubje&s  of  Portu¬ 
gal,  and  who  acknowledged  no  authority  whatever. 
The  country  is  fo  fertile,  that  they  were  able  to  fubfift 
without  any  fuccour  from  the  neighbouring  colonies  : 
and  they  were  fo  deftitute  of  money,  that  they  could 
neither  tempt  the  cupidity  of  the  governor-general  of 
the  Brazils,  nor  infpire  him  with  any  defire  of  fubduing 
them.  The  (hips  that  torched  at  the  ifland  gave  them 
in  exchange  for  their  provifions  nothing  but  clothes  and 
fhirts,  of  which  they  were  in  the  utmoft  want.  It  was 
not  till  about  1740  that  the  court  of  Lifbon  eftablifhed 
a  regular  government  in  the  ifland  of  St  Catherine,  and 
the  parts  of  the  continent  adjacent.  This  government 
extends  lixty  leagues  north  and  fouth  from  the  river 
San  Francilco  to  Rio  Grande ;  its  population  being 
about  20,000  fouls  ;  but  there  are  fo  great  a  number 
of  children  in  the  different  families,  that  probably  it 
will  foon  be  much  more  confiderable.  The  foil  is  ex¬ 
ceedingly  fertile,  and  produces  all  forts  of  fruit,  vege¬ 
tables,  and  corn,  almoft  fpontaneoufly.  It  is  covered 
with  trees  of  everlafting  green  ;  but  they  are  fo  inter¬ 
woven  with  briars  and  creeping  plants,  that  it  is  im- 
poffible  to  get  through  the  fortfts  otLerwife  than  by 
opening  a  path  with  a  hatchet.  Danger  isbefldes  to  be 
apprehended  from  fnakes,  whofe  bite  is  mortal.  The 
habitations,  both  on  the  ifland  and  continent,  arc  all 
clofe  to  the  fea  fide.  The  woods  that  furround  them 
are  delightfully  fragrant,  owing  to  the  great  number  of 
orange  trees  and  other  odoriferous  trees  andThrubs  that 
they  contain.  But,  notwithftanding  all  thefe  advanta¬ 
ges,  the  country  is  veiy  poor,  and  totally  deftitute  of 
manufadured  commodities,  fo  that  the  peafants  arc  al¬ 
moft  naked,  or  elfe  covered  with  rags.  Their  foil, 
which  is  very  fit  for  the  cultivation  of  fugar,  remains 
unproductive  for  the  want  of  (laves,  whom  they  are  not 
rich  enough  to  purchafe.  The  whale  fifhery  is  very 
fuccefsful ;  but  it  is  the  property  of  the  crown,  and  is 
farmed  by  a  company  at  Lifbon,  which  has  three  con¬ 
fiderable  eftablifhments  upon  the  coaft.  Every  year 
they  kill  about  400  whales ;  the  produce  of  which,  as 
well  oil  as  fpermaceti,  :s  fent  to  Lifbon  by  the  way  of 
Rio-Janeiro.  The  inhabitants  are  idle  fpe&ators  of 
this  fifhery,  from  which  they  derive  not  the  fmallefl  ad* 
vantage.  La  Peroufe  gives  a  very  amiable  picture, 
however,  of  their  hofpitality  to  (Dangers. 

SALT.  See  Chemistry/^*,  in  this  Suppl. 

SjLT-Mines  of  Fielicza,  near  Cracow  in  Poland,  are 
very  extraordinary  caverns;,  for  a  description  of  which 


we  referred,  in  the  article  Sai/f  (Encycl.)  to  M.  Bar.  It  Tinea* 
niard  in  the  'Journal  dc  Phyjtque  for  the  year  1786.  ^hpetre.  ^ 
Some  of  our  readers  have  complained  of  this,  and  re-  v 
quefted  an  account  of  them  in  the  Supplement.  With 
this  requeft  wc  (hall  comply,  by  giving  them  Mr  Wrax- 
all's  dacription  of  thefe  caverns  +.  *  Memoir* 

“  After  being  let  down  (fays  he)  by  a  rope  to  Courts 

depth  of  230  feet,  our  conductors  led  us  through  galle- 
rics,  which,  for  loftinefs  and  breadth,  feemed  rather  to  re- 
femble  the  avenues  to  fome  fubterranean  palace,  than  oaf-  and  Vhnr.a. 
fages  cut  in. a  mine.  They  were  perfectly  dry  in  every 
part,  and  terminated  in  two  chapels  compoftd  entirely 
of  fait,  hewn  out  of  the  foil'd  mats  The  images  which 
adorn  the  altars,  as  well  as  the  pillars  and  ornament?;, 
were  all  of  the  fame  tranfparent  materials  ;  the  points 
and  fpars  of  which,  reflecting  the  rays  of  light  from  the 
lamps  which  the  guides  held  in  their  hands,  produced 
an  effeCt  equally  novel  and  beautiful.  Descending  low¬ 
er  into  the  earth  by  mcap.3  of  ladders,  1  found  myielf 
in  an  immenfe  hall  or  cavern  of  fait,  many  hundred  feet 
in  height,  length,  and  dimenfions,  the  floor  and  Tides  of 
whicly  were  cut  with  exaCt  regularity.  A  thonfand 
perlo ns  might  dine  in  k  without  inconvenience,  and  the 
eye  in  vain  attempted  to  trace  or  define  its  limits.  No¬ 
thing  could  be  more  fublime  than  this  vaft  fubterranean 
apartment,  illuminated  by  flambeaux',  which  faintly  dif- 
cover  its  prodigious  magnitude,  and  leave  the  imagina¬ 
tion  at  liberty  to  enlarge  it  indefinitely.  After  remain¬ 
ing  about  two  hours  and  a  half  under  ground,  I  wan 
drawn  up  again  in  three  minutes  with  the  greatdl  fa¬ 
cility.” 


SALTPETRE  (fee  A litre,  Che  m  1  s  t  r  y  -  A  dex ,  in 
this  Suppl. )  is  an  article  of  fo  much  importance,  and 
fometimes  fo  difficult  to  be  had,  that  it  is  wonderful 
more  attention  is  not  bellowed  in  endeavouring  to  dif- 
cover  fome  eafy  method  to  incrcafe  the  quantity.  Such 
a  method  has  been  long  praCtiled  by  the  farmers  of  Ao- 
penzell  in  Switzerland.  In  fo  hilly  a  country,  moil 
houfes  and  ftables  are  built  on  Hopes,  one  fide  of  the 
edifice  refting  on  the  hill,  and  the  other  being  fupport- 
ed  by  two  ftrong  polls,  elevated  two  or  three  feet  above 
the  ground  ;  fo  that  the  air  has  a  free  current  under 
the  building.  Immediately  under  the  liable  a  pit  is 
dug,  ufually  occupying  both  in  breadth  and  length  the 
whole  fpace  of  ground  covered  by  the  building  ;  and 
in  (lead  of  the  clayey  earth  which  is  dug  out,  the  pit  is 
filled  up  with  fimdy  foil.  This  is  the  whole  procefs,  and 
all  the  reft  is  done  by  nature.  The  animal  water, 
which  is  continually  oozing  through  the  planks  of  the 
floor,  having  drenched  the  earth  contained  in  the  pit 
for  the  fpace  of  two  or  three  years,  the  latter  is  emp¬ 
tied,  and  the  faltpetre  is  refined  and  prepared  in  the 
ufual  manner. 

That  manner,  however,  is  not  the  beft  ;  and  the. 
French  chemifts,  during  th  .  inceffant  wars  occafioned 
by  the  revolution,  have,  for  the  fake  of  fupplving  their 
armies  with  gunpowder,  turned  their  attention  to  the 
beft  method  of  refining  faltpetre.  The  following  are 
directions  given  for  this  purpofe  by  Chaptal,  Champy, 
and  Bonjour. 

The  crude  faltpetre  is  to  be  beaten  fmall  with  mal¬ 
lets,  in  order  that  the  water  may  more  eafily  attack 
every  part  of  the  mafs.  The  faltpetre  is  then  to  be 
put  into  tubs,  five  or  fix  hundred  pounds  in  each  tub. 
Twenty  per  cent .  of  water  is  to  be  poured  into  ea^li  tub, 

and 
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SaVpetre.  and  the  mixture  well  ftirred.  It  mud  be  left  to  mace- 
— v- — *  rate  or  digeft  until  the  fpccific  gravity  of  the  fluid 
ceafes  to  augment.  Six  or  feven  hours  are  fufficient  for 
this  firft  operation,  and  the  water  acquires  the  denfity 
of  between  25  and  35  degrees.  (Sp.gr.  1.2  and 
1.306,  afceitamed  by  Baume’s  hydrometer.  See  Hy¬ 
drometer,  SuppL 

The  firft  water  muft  then  be  poured  off,  and  a  fe- 
cond  portion  of  water  muft  be  poured  on  the  fame  Salt¬ 
petre  amounting  to  10  per  cent.  \  after  which  the  mix¬ 
ture  muft  be  ftirred  up,  fuffered  to  mandate  for  one 
hour,  and  the  fluid  drawn  or  poured  off. 

Five  per  cent .  of  water  muft  then  be  poured  on  the 
faltpetre  ;  and  after  ftirring  the  whole,  the  fluid  muft 
be  immediately  drawn  off. 

When  the  water  is  drained  from  the  faltpetre,  the 
fait  muft  be  thrown  into  a  boiler  containing  50 per  cent . 
of  boiling  water.  When  the  folution  is  made,  it  will 
mark  between  66  and  68  degrees  of- the  hydrometer. 
(Sp.  gr.  1.848,  and  1*898.) 

The  folution  is  to* be  poured  into  a  proper  veffel, 
where  it  depoflts  by  cooling  about  two-thirds  of  the 
faltpetre  originally  taken.  The  precipitation  begins  in 
about  half  an  hour,  and  terminates  in  between  four  and 
fix  hours.  But  as  it  is  of  importance  to  obtain  the 
faltpetre  in  fmall  needles,  becaute  in  this  form  it  is  more 
ealily  dried,  it  is  neceffary  to  agitate  the  fluid  during 
the  whole  time  of  the  cryftallization.  A  flight  motion 
is  communicated  to  this  liquid  mafs  by  a  kind  of  rake  ; 
in  confequence  of  which  the  cryftals  arc  depofited  in 
very  (lender  needles. 

In  proportion  as  the  cryftals  fall  down,  they  are  fcra- 
ped  to  the  borders  of  the  veffel,  whence  they-  are  taken 
with  a  fkimmer,  and  thrown  to  drain  in  bafkets  placed 
on  treffels,  in  fuch  a  manner  that  the  water  which  paffes 
*  through  may  either  fall  into  the  cryftallizing  veffel,  or 
be  received  in  bafons  placed  underneath. 

The  faltpetre  is  afterwards  put  into  wooden  veffels 
in  the  form  of  a  mill-hopper  or  inverted  pyramid  with 
a  double  bottom.  The  upper  bottom  is  placed  two 
inches  above  the  lower  on  wooden  ledges,  and  has  ma¬ 
ny  fmall  perforations  through  which  water  may  pafs  to 
the  lower  bottom,  which  dikewife  affords  a  paffage  by 
one  Angle  aperture.  A  refervoir  is  placed  beneath. 
The  cryftallized  faltpetre  is  wafhed  in  thefe  veffels  with 
5  per  cent .  of  water;  which  water  is  afterwards  em¬ 
ployed  in  the  folution  of  faltpetre  in  fubfequent  opera¬ 
tions. 

•  The  faltpetre,  after  fufficient  draining,  and  being 
dried  by  expofure  to  the  air  *  upon  tables  for  feverai 
hours,  may  then  be  employed  in  the  manufa&ure  of 
gunpowder. 

But  when  it  is  required  to  life  the  faltpetre  in  the 
fpeedy  and  immediate  manufacture  of  gunpowder,  it 
muft  be  dried  much  more>ftrongly.  This  may  be  ef¬ 
fected  in  a  ftove,  or  more  Amply  by  heating  it  in  a  flat 
metallic  veffel.  For  this  purpofe  the  faltpetre  is  to 
be  put  into  the  veffel  to  the  depth  of  five  or -Ax  inches, 
and  heated  to  40  or  50  degrees  of  the  thermometer 
(or  about  135°  of  Fahrenheit).  The  faltpetre  is  to  be 
ftirred  for  two  or  three  hours,  and  dried  fo  much  that, 
when  ftrongly  preffed  in  the  hand,  it  fhall  acquire  no 
confiftence,  nor  adhere  together,  but  refemble  a  very 
fine  dry  fand.  This  degree  of  dryrrefs  is  -not  required 
*vhcn  the  powder  is  made  by  pounding. 
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From  thefe  circumftances,  we  And  that  two  faline  li-  Salted 
quids  remain  after  the  operation;  (1)  the  water  from  'aQ(hta| 
the  walking  ;  and  (2)  that  from  the  cryftallizing  vef- 
fels. 

We  have  already  remarked,  that  the  wafhing  of  the 
faltpetre  is  performed  in  three  fucceffive  operations,  in 
which,  upon  the  whole,  the  quantity  of  fluid  made  ufe 
of  a  mounts  to  3  5  per  cent,  of  the  weight  of  the  crude 
faltpetre.  Thefe  wafhings  are  eftablifhecl  on  the  prin¬ 
ciple,  that  cold  water  diffolves  the  muriats  of  foda,  and 
the  earthy  nitrats  and  muriats,  together  with  the  co¬ 
louring  principle,  but  fcarcely  attacks  the  nitrat  of 
potafh. 

The  water  of  thefe  three  wafnings  therefore  contain? 

<the  muriat  of  foda,  the  earthy  falts,  the  colouring  prin¬ 
ciple,  and  a  fmall -quantity  of  nitrat  of  potafh  ;  the  a- 
mount  of  which  is  in  proportion  to  that  of  the  muriat 
of  foda,  which  determines  itsTolution. 

The  water  of  the  cryftallizing  veffels  contains  a  por¬ 
tion  of  the  muriats  of  foda,  and  of  the  earthy  falts  which 
efcaped  *he  operation  of  wafhing,  and  a  quantity  of  ni¬ 
trat  of  potafn,  which  is  more  confiderable  than  that  of 
the  former  folution 

The  waters  made  ufe  of  at  the  end  of  the  operation, 
to  whiten  and  wafh  the  cryftals  depoflted  in  the  pyra¬ 
midal  veffel;  contain  nothing  but  a  fmall  quantity  of  ni¬ 
trat  of  potafn. 

Thefe  waters  are  therefore  very  different  in  their 
nature.  The  water  of  the  walkings  is  really  a  mother 
water.  It  muft  be  collected  in  veffels,  and  treated  with 
potafh  by  the  known  proceffes.  It  muft  be  evaporated 
to  66  degrees  (or  1,848  fp.  gr. ),  taking  out  the  mu- 
riat  of  foda  as  it  falls.  This  folution  is  to  be  fatura-ted 
with  2  or  3  per  cent,  of  potafh,  then  fuffered  to  fettle, 
decanted,  and  poured  into  cryftallizing  veffels,  where  2D 
per  cent,  of  water  is  to  be  added  to  keep  the  whole  of 
-the  muriat  of  foda  fufpended. 

The  waters  which  are  thus  obtained  by  treatment 
of  the  mother  water  may  be  mixed  with  the  water  of 
the  firft  cryftallization.  From  thefe  the  marine  fak  may 
be  feparated  by  Ample  evaporation  ;  and  the  nitrat  of 
potaftv  which  they  hold  in  folution,  may  be  afterwards 
obtained  by  cooling. 

The  fmall  quantity  of  water  made  ufe  of  to  wafh  and 
whiten  the  refined  faltpetre,  contains  nothing  but  the 
nitrat  of  potafh  :  it  may  therefore  be  uied  in  the  folu¬ 
tion  of  the  faltpetre  when  taken  from  the  tubs. 

From  this  defeription  it  follows,  that  a  maniifa&ory 
for  the  fpeedy  refining  of  faltpetre  ought  to  be  pro¬ 
vided  with  ( 1 )  mallets  or  rammers  for  pounding  the  falt¬ 
petre  ;  (.2)  tubs  for  wafhing  ;  (3)  a  boilei  for  folution; 

(4)  a  cryftallizing  veffel  of  copper  or  lead,  in  which  the 
faltpetre  is  to  be  obtained  by  cooling;  (5)  bafkets  to 
drain  the  cryftals;  (6)  a  wooden  cafe  or  hopper  for  the 
laft  wafhing  and  draining  the  faltpetre  $  (7)  feales  and 
weights  for  weighing;  (8)  hydrometers  and  thermome¬ 
ters,  to  afeertain  denfities  and  temperatures  ;  (9)  rakes 
to  agitate  the  liquor  in  the  cryftallizing  veffel  ;  ( to) 
fkimmers  to  take  out  the  cryftals,  and  convey  them  to 
the  bafkets ;  (11)  fyphons  or  hand-pumps  to  empty 
the  boilers. 

The  number  and  dimenfions  of  thefe  feverai  article* 
muft  vary  according  to  the  quantity  of  faltpetre  in¬ 
tended  to  be  refined. 

Gum- SAND  A  RAC,  is  faid,  in  the  Encyclopedia,, 


arac, 

lers. 
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to  be  produced  from  a  fpecies  of  juniper.  *1  his  was 
long  the  common  opinion;  but  M.  Schoufboe  has  late¬ 
ly  proved (  a  )  it  to  be  a  miflake.  The  jumperus  com¬ 
munis ,  from  which  many  have  derived  this  gum,  does 
not  grow  in  Africa  ;  and  Sandarac  feems  to  belong  ex 
clulively  to  that  part  of  the  world.  The  gum  fandarac 
of  our  (hops  is  brought  from  the  fouthern  provinces  of 
the  kingdom  of  Morocco.  About  fix  or  feven  hun¬ 
dred  quintals  of  it  are  exported  every  year  from  Santa 
Cruz,  Mogador,  and  SafFy-  In  the  language  of  the 
country  it  is  called  el  grajfa.  The  tree  which  produces 
it  is  a  Tina,  found  alfo  by  M.  Vahl  in  the  kingdom  of 
Tunis.  It  was  made  known  feveral  years  ago  by  Dr 
Shaw,  who  named  it  Cyprejfus  fruclu  quadrivahi ,  Equt- 
feti  injlar  articulatis  ;  but  neither  of  thefe  learned  men 
was  acquainted  with  the  economical  ufe  of  this  tree  ; 
probably  becaufe,  being  not  common  in  the  northern 
part  of  Barbary,  the  inhabitants  find  little  advantage  in 
colleding  the  refill  which  exudes  from  it. 

M.  Schoufboe,  who  faw  the  fpecies  of  thuia  in  quef- 
tion,  fays  that  it  does  not  rife  to  more  than  the  height 
of  twenty  or  thirty  feet  at  mofl,  and  that  the  diameter 
of  its  trunk  does  not  exceed  ten  or  twelve  inches.  It 
diflinguifhes  itfelf,  on  the  firfl  view,  from  the  two  other 
fpecies  of  the  fame  genus,  cultivated  in  gardens,  by  ha¬ 
ving  a  very  diftind  trunk,  and  the  figure  of  a  real  tree; 
whereas  in  the  latter  the  branches  rife  from  the  root, 
which  gives  them  the  appearance  rather  of  bufhes.  Its 
branches  alfo  are  more  articulated  and  brittle.  Its 
flowers,  which  are  not  very  apparent,  {hew  themfelves 
in  April ;  and  the  fruit,  which  are  of  a  fphericai  form, 
ripen  in  September.  When  a  branch  of  this  tree  is 
held  to  the  light,  it  appears  to  be  interfperfed  with  a 
multitude  of  tranfparent  veficles  which  contain  the  re¬ 
fin.  When  thefe  veficles  burft  in  the  fummer  months, 
a  refinous  juice  exudes  from  the  trunk  and  branches, 
as  is  the  cafe  in  other  coniferous  trees.  This  refin  is 
the  fandarac,  which  is  c  •  lie  died  by  the  inhabitants  of 
the  country,  and  carried  to  the  ports,  from  which  it  is 
tvanfported  to  Europe.  It  is  employed  in  making  fome 
kinds  of  fealing-wax,  and  in  different  forts  of  varnifh. 
In  1793  a  hundred  weight  of  it  cofl  in  Morocco  from 
1  3  to  1 3  \  piaflres,  which  make  from  about  L.  3 ,  5  s.  to 
L  3,  7  s.  6d.  fterling.  The  duty  on  exportation  was 
about  7  s.  6d.  fleiling  per  quintal. 

Sandarac,  to  be  good,  mufl  be  of  a  bright-yellow 
colour,  pure  and  tranfparent.  It  is  an  article  very  dif¬ 
ficult  to  be  adulterated.  Care,  however,  muft  be  ta- 
ken,  that  the  Moors  do  not  mix  with  it  too  much  fand. 
It  is  probable  that  a  tree  of  the  fame  kind  produces 
the  gum  fandarac  of  Senegal,  which  is  exported  in 
pretty  confiderable  quantities. 

SANDERS- red  (fee  Pterocarpus,  Encycl.)  Is 
ufed  as  a  dye  fluff,  but  generally  in  a  manner  which  13 
very  difadvantageous.  in  Crell’s  Chemical  Annals  are 
given,  by  Mr  Vogler,  the  following  diredions  for  dye¬ 
ing  with  this  wood. 

I.  Into  a  folution  of  tin  made  with  aquafortis  (ni¬ 
tric  acid),  and  mixed  with  three  times  as  much  fait 
water,  put  clean- wafhed  wool,  filk,  linen,  and  cotton. 
After  fix  hours,  take  them  out,  and  wafh  them  care¬ 
fully  in  three  different  quantities  of  clean  cold  water, 


wringing  them  well  each  time.  Let  them  dry,  and 
then  put  half  the  quantity  of  each  article  into  the  fpi- 
rituous  tincture  of  red  fanders,  hereafter  deferibed  in 
n°  6-  letting  them  foak  therein,  without  heat,  from  half 
an  hour  to  an  hour.  To  afeertain  the  fuperiority  of 
his  different  proceffes,  the  other  half  of  each  article  mufl 
be  boiled  in  the  tindure  of  fanders  mixed  with  water, 
deferibed  in  n°  7.  a  bare  quarter  of  an  hour.  After  be¬ 
ing  taken  out,  wrung,  and  dried  in  the  fhade,  all  of  them 
will  be  dyed  throughout  of  a  fine  rich  poppy- colour. 

2.  Take  three  drams  of  powdered  alum,  and  diffolve 
it  in  twelve  ounces  of  clean  hot  water.  Into  this’folu- 
tion,  while  yet  warm,  put  fome  well-wafhed  wool,  filk, 
linen,  and  cotton.  After  fuffering  them  to  remain 
therein  for  the  fpace  of  twelve  hours,  take  them  out, 
wafh  them  well  in  three  quantities  of  clean  cold  water 
(wringing  them  each  time),  and  dry  them.  Then  fleep 
the  half  of  each  article  in  the  cold  fpirituous  tindure 
of  fanders  (n°  6  ),  from  half  an  hour  to  an  hour  ;  and 
boil  the  other  half  of  each  in  the  diluted  tindure  of 
fanders  (n'7.)  for  the  fpace  of  fix  or  feven  minutes. 
After  being  taken  out,  wrung,  and  dried  in  the  fhade, 
they  will  be  found  to  have  acquired  a  very  beautiful 
and  rich  fcarlet  colour. 

3.  Diffolve  three  drams  of  blue  vitriol,  or  vitriol  of 
copper,  in  twelve  ounces  of  hot  water.  Steep  in  this 
folution,  for  twelve  hours,  wool,  filk,  linen,  or  cotton  5 
and  having  fufficiently  wafhed  the  fluff  in  clean  cold 
water,  immerfe  the  one  half  of  it  in  the  fpirituous  tinc¬ 
ture  of  fanders  (nQ  6.),  from  half  an  hour  to  an  hour  ; 
and  boil  the  other  halfiof  each  for  fix  or  feven  minutes 
in  the  diluted  tindure,  n°  7.  Being  then  taken  out, 
wrung,  and  dried  in  the  fhade,  as  before,  they  will  have 
acquired  a  beautiful,  rich,  bright,  crimfon  colour. 

4.  Steep  wool,  filk,  linen,  arid  cotton,  which  has 
been  well  wafhed,  during  twelve  hours,  in  a  folution  of 
three  drams  of  white  vitriol,  or  vitriol  of  zinc,  in  twelve 
ounces  of  hot  water.  After  being  taken  out,  well  wafh¬ 
ed  in  clean  cold  water,  and  dried,  immerfe  one  half  of 
each  in  the  cold  fpirituous  tindure  of  fanders  (n°  6.) 
and  boil  the  other  half  in  the  diluted  tindure  (ii°  7.) 
as  before.  When  taken  out,  wrung,  and  dried,  they 
will  be  of  a  fine,  rich,  deep  crimfon  colour. 

5.  D’ffolve  three  drams  of  common  green  vitriol,  or 
vitriol  of  iron,  in  twelve  ounces  of  hot  water :  fleep 
well-wafhed  wool,  filk,  linen,  and  cotton,  in  the  folu¬ 
tion,  for  the  fpace  of  twelve  hours.  When  taken  out, 
wafhed  feveral  times  in  clean  cold  water,  and  dried,  treat 
them,  as  in  n°  4.  and  they  will  be  generally  found  to 
be  of  a  fine,  rich,  deep  violet  colour;  though,  on  re¬ 
peating  his  experiments,  our  author  fometimes  found 
the  colour  a  dark  brown tfh  red. 

The  tindure  in  which  the  fluffs  are  to  be  dyed  muff 
be  prepared  in  the  following  manner. 

6.  Take  half  an  ounce  of  red  fanders  wood,  beat  or 
ground  to  powder,  as  it  is  fold  at  the  colour  ihops  or 
druggifis.  Having  put  it  into  <1  large  glafs  bottle,  pour 
upon  it  twelve  ounces  of  malt  fpiiit  or  common  brandy  v 
then  cork  the  bottle,  and  fet  it  in  a  inoderately-wavm 
place.  In  the  fpace  of  4S  hours,  the  fpint  will  have 
extraded  all  the  colouring  matter  from  the  red  fanders, 
and  thereby  acquired  a  bright  red  colour.  The  bottl- 

fhould 


Sanders. 
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(a)  In  a  Danifh  Journal,  ir.titled,  The  Phyficaly  Medical \  and  Economical  Library ,  Part  III.  1  799. 
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Sanders, '  fhould  be  often  (haken  during  the  digeflion  ;  and  the 
Sands,  tindlure,  thus  prepared,  may  be  ufed  for  dyeing  with- 
“  v  ""  out  heat,  and  without  feparating  the  powdered  landers 
from  the  liquor.  The  articles  to  be  dyed  (after  the 
application  of  the  proper  mordants,  110  1,  2,  3,  4,  5) 
are  to  be  deeped  in  the  tiudlure  for  half  an  hour,  or  a 
whole  hour:  they  are  then  to  be  taken  out,  wrung, 
and  dried  in  the  fhade.  This  tin&ure  does  not  lofe  its 
dyeing  quality  by  age ;  but  dyes  fubftances,  after  being 
kept  a  long  time,  almoft  as  well  as  when  it  is  juft  made. 
Its  colouring  power  is  indeed  weakened  by  the  fre¬ 
quent  immerfion  and  dyeing  of  different  articles  in  it  ; 
and  when  that  is  the  cafe,  it  mud  be  again  digeded 
with  fome  frefh  fanders-wood. 

7.  Mix  the  fpirituous  tincture  of  fanders,  juft  defcri- 
hed,  with  from  fix  to  ten  times  as  much  clean  cold  wa¬ 
ter.  The  mixture  was  made  by  our  author  without 
any  reparation  of  the  colouring  particles  worth  noticing  ; 
and  in  this  diluted  tinfture,  the  vaiious  articles  (having 
their  proper  mordants  did  applied,  n°  1,  2,  3,  4,  5) 
were  boiled,  as  before  mentioned.  Linen  and  cotton, 
by  being  dipped  in  glue-water,  after  the  application  of 
the  mordants,  acquire,  in  this  diluted  tinfture,  a  much 
deeper  and  richer  colour. 

If  a  very  fine  and  bright  colour  be  defired,  the  above 
fpirituous  tin6ture  of  fanders  fhould  not  be  too  old,  nor 
diould  the  digdiion  be  protra&ed  beyond  4b  hours  ; 
for,  after  that  period,  the  fpiiit  appears  to  extrad: 
brown  and  yellow  colouring  particles  from  the  wood. 
The  powder  of  fanders  need  not  be  feparated  from  the 
diluted  tin&uie  which  is  made  ufe  of  by  boiling  ;  nor 
is  it  abfolutly  neceflary  to  walk  the  articles  in  cold 
water  after  they  are  dyed  ;  as  the  powder  which  a d- 
*  heres  to  them  may  eafily  be  taken  off  by  rubbing  and 
fhaking.  M.  Vogler,  however,  found  it  advantageous, 
after  the  articles  were  taken  out  of  the  dye,  and  wrung, 
to  fteep  them  for  a  few  minutes  in  a  cold  folution  of 
half  an  our.ee  of  common  fait,  and  a  quarter  at  an  ounce 
of  alum,  in  J2  ounces  of  pure  water.  In  this  c?fe, 
they  fhould  afterwards  be  wafhtd  feveral  times  in  clean 
cold  water,  theti  wrung  and  dried  in  the  fhade.  By  this 
method  the  colours  are  not  only  more  beautiful,  but  are 
alfo  more  permanent.  All  the  articles  of  vv<  ol,  filk, 
linen,  and  cotton,  which  were  dyed  as  is  above  men¬ 
tioned,  bore  peife&ly  well  the  teft  of  alkaline  ley,  foap, 
and  acids  ;  but,  by  expofure  to  the  open  air  and  the 
fun,  the  colours  were  more  eafily  clifcharged,  eipecially 
from  linen  and  cotton. 

N.  B.  Red  fanders,  by  being  ground  to  a  fine  pow¬ 
der,  anfwers  much  better  for  dyeing  by  this  procefs, 
than  when  it  is  merely  cut  into  fmall  pieces  ;  but  it 
mult  be  remarked,  that  the  powder  of  red  fanders  which 
is  fold  at  the  (hops  is  fometimes  adulterated,  by  being 
mixed  with  other  fubltances,  and  moiltened  w  ith  acids. 
The  belt  kind  is  not  light,  but  rather  heavy  ;  and  is 
not  of  a  dark  red  colour,  but  clear  and  bright. 

Goodwin  SANDS,  famous  land  banks  off  the  coaff 
of  Kent,  lying  between  the  north  and  fouth  Foreland  ; 
and  as  they  run  parallel  with  the  coalt  for  three  leagues 
together,  at  about  two  leagues  and  a  half  diftant  from 
it,  they  add  to  the  fecurity  of  that  capacious  road  the 
Downs;  for  while  the  land  fhelters  ffups  with  the  wind 
from  fouth- well  to  north- weft  only,  thefe  funds  break 
all  the  force  of  the  fea  when  the  wind  is  at  eaft  fouth - 
The  mofl  dangerous  wind,  when  blowing  hard 


on  the  Downs,  is  the  fouth.fouth-weft.  Thefe  fandsSar 
occupy  the  fpace  that  was  formerly  a  large  tradl  of  low 
ground  belonging  to  Godwyn  Earl  of  Kent,  father  of  Sil 
King  Harold  ;  and  which  being  afterward  given  to  the 
monaftery  of  St  Augultin  at  Canterbury,  the  abbot 
neglecting  to  keep  in  repair  the  wall  that  defended  it 
from  the  fea,  the  whole  track  was  drowned,  according 
to  Salmon,  in  the  year  1 10  c,  leaving  thefe  fand3,  upon 
which  fo  many  (hips  have  fince  been  wrecked. 

SANSANDING,  a  town  in  Africa,  fituated  near 
the  banks  of  the  Niger,  in  Lat.  i4°24'  N.  and  20  23' 
W.  Long.  It  is  inhabited  by  Moors  and  Negroes  to 
the  number  of  from  eight  to  ten  thoufand.  The  Ne¬ 
groes  are  kind,  hofpitable,  and  credulous ;  the  Moors 
are  at  Sanfanding,  as  everywhere  elfe  in  the  interior 
parts  of  Africa,  fanatical,  bfgotted,  and  cruel. 

SAP,  or  Sa fp,  in  building,  as  to  fap  a  wall,  &c.  is 
to  dig  out  the  ground  from  beneath  it,  fo  as  to  bring 
it  down  all  at  once  for  want  of  fupport. 

SAPHAN,  in  zoology.  See  Mug,  Encycl.  p.  467. 

SAPHIES,  a  kind  of  charms,  confiding  of  fome 
ferap  of  writing,  which  the  credulous  Negroes  believg 
capable  of  protecting  them  from  all  evil.  The  writers 
of  faphies  are  generally  Moors,  who  fell  fci'aps  of  the 
Koraq  for  this  purpofe  to  a  people  who  believe  not 
either  in  the  Koran  or  the  prophet.  Accordingly,  any 
p*ece  of  writing  may  be  fold  as  a  faphie  ;  and  Mr  Park 
found  the  Negroes  dsfoofed  to  place  greater  confidence 
in  the  faphies  of  a  Chriftian  than  in  thofe  of  a  Moor. 
The  manner  in  which  thefe  charms  are  fuppofed  to 
operate,  will  be  learned  from  the  following  flory  : 

Mr  Park  being  at  Koolikorro,  a  coufiderable  town 
near  the  Niger,  and  a  great  market  of  fait,  his  landlord, 
hearing  that  he  was  a  Cftriftiau,  immediately  thought 
of  procuring  a  faphie.  For  this  purpofe  he  brought 
out  his  < walha ,  or  writing  board,  affuring  me  (fays  onr 
author)  that  he  would  drefs  me  a  fupper  of  rice  if  I 
would  write  him  a  faphie  to  proteCl  him  from  wicked 
men.  The  propofal  was  of  too  great  confequence  to 
me  to  be  refufed  ;  I  therefore  wrote  the  board  full, 
from  top  to  bottom,  on  both  fides  ;  and  my  landlord, 
to  be  certain  of  having  the  whole  force  of  the  charm, 
wafhed  the  writing  from  the  board  into  a  calabafh  with 
a  little  water  ;  and  having  faid  a  few  prayers  over  it, 
drank  this  powerful  draught  ;  after  which,  left  a  fingle 
word  fhould  efcape,  he  licked  the  board  until  it  was 
quite  dry.  A  faphie  writer  was  a  man  of  too  great 
confequence  to  be  (ong  concealed  :  the  important  in* 
formation  was  carried  to  the  Dooty,  who  fent  his  fon 
with  half  a  (beet  of  writing-paper,  defiring  me  to  write 
him  a  nap  hula  faphie  (a  charm  to  procure  wealth).  He 
brought  me,  as  a  prefent,  fome  meal  and  milk  ;  and 
when  I  had  finifhed  the  faphie,  and  read  it  to  him  with 
an  audible  voice,  lie  feemed  highly  fatisfied  with  his 
bargain,  and  promifed  to  bring  me  in  the  morning  fome 
milk  for  my  breakfaft.  Our  author  contrived  to  turn 
this  abfurd  fuperftition  to  his  own  advantage,  by  wri¬ 
ting  faphies  for  his  fubfiftence  when  his  money  was 
exhaufted. 

SARACOLETS,  a  Negro  nation  occupying  the 
lands  fituated  between  the  rivers  of  Senegal  and  Gambia. 
They  are  a  laborious  people,  cultivate  their  lands  with 
care,  are  plentifully  fupplied  with  all  the  neceffaries  of 
life,  and  inhabit  handfome  and  well  built  villages ;  their 
houfes,  of  a  circular  form,  are  for  the  moft  part  terra- 
l  ced  5 
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Ijtcolec?,  ced  ;  the  others  are  covered  with  reeds  as  at  Senegal  ; 

I  ville.  they  are  inclofed  with  a  mud  wall  a  foot  thick,  and 

f the  villages  are  furrounded  with  one  of  Hone  and  earth 
of  double  that  folidify.  There  are  feveral  gates,  which 
are  guarded  at  night  for  fear  of  'a  furprife.  This  na¬ 
tion  is  remarkably  brave,  and  it  is  very  uncommon  to 
lind  a  Saracolet  flave.  They  always  defend  themfelves 
with  advantage  agatnil  their  alia  Hants.  Such  Saracolets 
as  are  expofed  to  fale  may  be  fafely  purchafcd,  for  (ex¬ 
cepting  when  they  are  at  war  with  the  Poules)  none 
are  to  be  met  with  but  fuch  as  have  been  condemned 
by  the  laws  for  fome  mifdemeanour  ;  in  fuch  cafe,  thefe 
wTetches  could  not  efeipe  flavery  even  by  taking  re¬ 
fuge  in  their  own  country  ;  for  they  would  be  restored 
to  their  mailers,  or  would  be  put  to  death,  if  the  con 
voy  (hould  have  failed.  The  religious  principles  of  this 
people  are  nearly  allied  to  Mahometanifm,  and  Hill 
more  to  natural  religion.  They  acknowledge  one  God; 
and  believe  that  thofe  who  lieal,  or  are  guilty  of  any 
crime,  are  eternally  pivnifhed.  They  admit  a  plurality 
of  wives,  and  believe  their  fouls  to  be  immortal  like 
their  own.  They  think  lightly  of  adultery  ;  for  as  they 
allow  themfelves  feveral  wives,  they  are  not  fo  unjuit  as 
to  punifh  women  who  dillribute  their  favours  among 
feveral  gallants  ;  a  mutual  exchange  is  then  permitted, 
one  woman  may  be  bartered  for  another,  nnlefs  (he  be 
free,  or  a  native  of  the  country.  In  this  laic  cafe,  the 
French  cullom  prevails  ;  it  is  winked  at,  although  the 
laws  are  particularly  fevere  aguinll  the  violation  of  the 
mofl  facred  of  all  property.  This  nation  lies  near  that 
of  the  Poules.  (See  that  article,  Suppl.)  Its  extent 
up  the  country  is  unknown  ;  all  that  we  know  is,  that 
it  is  governed  by  four  powerful  princes,  all  bearing  the 
name  of  Fouquet.  The  lead  confiderable,  according 
to  rhe  teftimonv  of  the  Sarcolets,  is  that  of  Tuago, 
who  can  afiemble  thirty  thoufand  horfe,  and  whofe  fub- 
jecSds  occupy  a  territory  two  hundred  leagues  in  extent, 
as  well  on  the  Senegal  a3  on  the  track  that  reaches  be¬ 
yond  the  Felou  ;  a  rock  which,  according  to  the  fame 
report,  forms  catara&s,  from  whence  proceed  the  Se¬ 
negal  and  the  river  Gambia,  equally  confiderable. 

SAROS,  in  chronology,  a  period  of  223  lunar 
months.  The  etymology  of  the  word  is  fa  id  to  he 
Chaldean,  fignifying  rehitution,  or  return  of  eclipfes  ; 
that  is,  conjunctions  of  the  fun  and  moon  in  nearly  the 
fame  place  of  the  ecliptic.  The  Saros  was  a  cycle  like 
to  that  of  Me  to. 

SARRASIN,  or  Sarrazin,  in  fortification,  a  kind 
of  port-cullis,  otherwise  called  a  herfe,  which  i3  hung 
with  ropes  over  the  gate  of  a  town  or  fortrels,  to  be  let 
fall  in  cafe  of  a  furprife. 

S  A  VILLE  (Sir  Henry),  a  very  learned  Engldh* 
man,  the  feeond  fon  of  Henry  Saviile,  Efq;  was  born 
at  Bradley,  near  Halifax,  in  Yorkfhire,  November  the 
30th,  1549.  He  was  entered  of  Merton  College,  Ox¬ 
ford,  in  1561,  where  he  took  the  degrees  in  arts,  and 
was  chofen  fellow.  '  When  he  proceeded  mailer  of  arts 
in  1570,  he  read  for  that  degree  on  the  Almagell  of 
Ptolemy,  which  procured  him  the  reputation  of  a  man 
eminently  fkilled  in  mathematics  and  the  Greek  lan¬ 
guage  ;  in  the  former  of  which  he  voluntarily  read  a 
public  leClure  in  the  uni  verb  ty  for  fome  time. 

In  1578  he  travelled  into  France  and  other  countries; 
where,  diligently  improving  himfelf  in  all  uftful  learn¬ 
ing,  in  languages,  and  the  knowledge  of  the  world,  he 
Sufpl.  Vol.  II.  Part  II. 
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became  a  mod  accomplifhed  gentleman.  At  his  return,  Saviile. 
he  was  made  tutor  in  the  Greek  tongue  to  Queen  Eli- 
zabeth,  who  had  a  great  efteem  and  liking  for  him. 

In  1 5  8  5“  he  was  made  warden  of  Merton  College, 
which  he  governed  fix  and  thiity  years  with  great  ho¬ 
nour,  and  improved  it  by  all  the  means  in  his  power. — 

In  1596  he  was  chofen  proved  of  Eton  College;  which 
he  filled  with  many  learned  men. — James  the  Firil, 
upon  his  accdiion  to  the  crown  of  England,  exprcffcd 
a  great  regard  lor  him,  and  would  have  preferred  him 
either  in  church  or  Hate  ;  but  Saviile  declined  it,  and 
only  accepted  the  ceremony  of  kirghthood  from  the  v 
king  at  Wind  for  in  1604.  His  only  fon  Henry  dying 
about  that  time,  he  thenceforth  devoted  h  s  fortune  to 
the  promoting  of  learning.  Among  other  thing-,  in 
1619,  he  founded,  in  the  tmiveilky  of  Oxford,  two 
le&nres,  or  profeflbrfhips,  one  in  geometry,  the  other 
in  aiironomy  ;  which  he  endowed  with  a  ialary  of  iSc!. 
a  year  each,  beiides  a  legacy  of  600I.  to  purchafe  more 
lands  for  the  fome  ule.  He  alfo  hirniihed  a  librarv 
with  mathematical  books,  near  the  mathematical  fciiool, 
for  the  ufo  of  his  profefTors  ;  and  gave  toil,  to  the  ma¬ 
thematical  chell  of  lus  own  appointing adding  after¬ 
wards  a  legacy  of  40I.  a-year  to  the  fame  chell,  to  the 
univerfity,  and  to  his  profelfors  jointly.  He  like ‘vife 
gave  1 2 cl.  towards  the  new  building  of  the  fehools,  be- 
fide  feveral  rare  manuscripts  and  printed  books  to  the 
Bodleian  library  ;  and  a  good  quantity  of  Greek  types 
to  the  printing  prefs  at  Oxford. 

After  a  life  thus  fpent  in  the  encouragement  and 
promotion  cf  fcience  and  literature  in  general,  lie  died 
at  Eton  College  the  19th  of  February  1622.  in  the 
year  of  his  age,  and  was  buried  in  the  chapel  there.  On 
this  occafion,  the  univerfity  of  Oxford  paid  him  lhc 
greateil  honours,  by  having  a  public  fpeech  and  verfea 
made  in  his  piaife,  which  were  published  foon  after  in 
4to,  under  the  title  of  U  Lima  Line  a  Saviiii. 

As  to  the  character  of  Saviile,  the  hu/hefl  enerv. 
n minis  ere  bellowed  on  him  by  all  the  learned  of  hfo 
time  :  by  Cafaubon,  Mcrccrus,  Meibom ius,  Jofeoh  Sca- 
liger,  and  efpteialiy  the  learned  Bit  hop  Montague; 
who,  in  his  Duitrib*  upon  Selden.’s  lliltory  of  Tyihes, 
ftyles  him,  “  that  magazine  of  learning,  whole  memory 
fhall  be  honourable  amongfl  not  only  the  learned,  Luc 
the  righteous  for  ever.’' 

Several  noble  inflances  of  his  munificence  to  the  re¬ 
public  cf  letters  have  already  been  mentioned;  in  the 
account  of  his  publications  many  more,  and  even  greater* 
will  appear.  Thefe  are, 

1.  Four  Books  of  the  Hiflories  of  Cornelius  Tacitus, 
and  the  Life  of  Agricola  ;  with  Notes  upon  then*1,  in 
folio,  dedicated  to  Queen  Elizabeth,  15:^1. — 2.  A 
Vie  a-  of  certain  Military  Matters,  or  Commentaries 
concerning  Roman  Waifore,  1598. —  3  Renan  .:ngii- 
carum  Scriptores  poji  JJedam,  See.  1  <96.  'This  is  a  col¬ 
lection  of  the  bell  writers  ot  our  Englifh  hillory  ;  to 
which  he  added  chronological  tables  at  the  end,  from 
Julius  Csefar  to  William  the  Conqueror. — 4.  The 
Works  of  St  Chryfoftom,  in  Greek,  in  8  vols  folio, 

1613.  This  is  a  very  fine  edition,  and  compofed  with 
great  coll  and  labour,  in  the  preface  he  lays,  “  that 
having  himfelf  vifited,  about  1 2  years  before,  all  the 
public  and  private  libraries  in  Britain,  and  copied  out . 
thence  whatever  he  thought  ufeful  to  this  delign,  he 
then  fent  fome  learned  men  into  France,  Germany* 

3  E  Italy*. 
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SavUle,  Italy,  and  the  Ea ft,  to  franfcribe  fach  parts  as  he  had 
Sumiu-c.  n()t  ready,  and  to  collate  the  others  with  the  bell  mv 
v  nufcripts.”  At  the  fame  time,  he  makes  his  acknow¬ 
ledgments  to  feveral  eminent  men  for  their  affiftance  ; 
as  Thu  an  us,  Velfeius,  Schottas,  Cafaubon,  D  nexus, 
Gruter,  Hoefcheliu?,  &c.  In  the  8th  volume  are  in  - 
felted  Sir  Henry  SaviUe’a  own  rotes,  with  thofe  of 
other  learned  men.  The  whole  charge  of  this  edition, 
including  the  federal  fums  paid  to  learned  men,  at  home 
and  abroad,  employed  in  finding  out,  tranferibing,  and 
collating  the  bed  manuferipts,  is  faid  to  have  amounted 
to  no  lefs  than  8000I.  Several  editions  of  thi3  work 
were  afterwards  publifhed  at  Paris. — 5.  In  16  r  8  he 
publifhed  a  Latin  work,  written  by  Thomas  Brad  war- 
din,  archbifhop  of  Canterbury,  iigainft  Pelagius,  intit-, 
led,  De  Caufa  Del  contra  Pelag\umy  et  dc  virtute  caufa- 
rum  ;  to  which  he  prefixed  the  life  of  Bradwardiu. — 
6.  In  1621  he  publifhed  a  collection  of  his  own  Ma¬ 
thematical  Lectures  on  Euclid’s  Elements,  in  2] to. — 7. 

* Oratio  coram  Elizabeth  a  Regina  Oxonia  halitay  anno 
159?.  Printed  at  Oxford  in  1658,  in  410.-8.  He 
tranflated  into  Latin  King  James’s  Apology  for  the 
Oath  of  Allegiance.  He  alfo  Left  feveral  manuferipts 
behind  him,  written  by  order  of  King  James ;  all  which 
are  in  the  Bodleian  library.  He  wrote  notes  likewise 
sipon  the  margin  of  many  books  in  his  library,  particu¬ 
larly  Eufebius  s  Ecclefiaftical  Hidory  ;  which  were  af¬ 
terwards  ufed  by  Valefius,  in  his  edition  of  that  work 
in  1659.  —  Four  of  his  letters  to  Camden  are  publifhed 
by  Smith,  among  Camden’s  Letters,  1691,  4to. 

SAUSSURE  (Horace  Benedict  de)  was  born  at 
Geneva  in  1740.  His  father,  an  intelligent  farmer,  to 
whom  we  are  indebted  for  fome  memoirs  relating  to 
rural  economy,  refided  at  Conches,  a  place  lituated  on 
•the  banks  of  the  Arve,  at  the  didance  of  half  a  league 
'from  Geneva  ;  and  this  country  life,  added  to  an  active 
education,  expanded  no  doubt  in  young  De  Saufture 
“that  phyfical  ftrength  fo  neceffary  to  the  naturalifl  who 
xlevotes  himfelf  to  travel.  He  repaired  daily  to  town 
to  enjoy  the  advantage  of  public  inftrudlion  ;  and  as  he 
lived  at  the  bottom  of  Saleve,  a  mountain  which  he  has 
fmee  rendered  celebrated,  he  arnufed  himfelf  frequently 
with  afeending  its  deep  and  rugged  Tides.  Being  thus 
-furrounded  by  the  phenomena  of  nature,  and  at  the 
fame  time  aided  by  ftudy,  he  conceived  a  tade  for  na¬ 
tural  hiftory,  and  avoided  the  error  both  of  the  learned, 
who  form  theories  without  having  been  out  of  their 
clofets,  and  of  thofe  farmers  who,  living  too  near  to 
'  Nature,  are  incapable  of  admiring  her  beauties. 

His  earlied  paflion  was  botany  :  a  variegated  foil, 

_  abundant  in  plants  of  different  kinds,  invites  the  inliabi 
tant  of  the  banks  of  the  Leman  to  cultivate  that  agree¬ 
able  fcience.  This  tade  produced  an  intimacy  betsveen 
De  Saufftire  and  the  great  Haller.  He  paid  him  a  vi 
fit  in  the  year  1764,  during  his  retreat  to  Bex  ;  and 
he  relates  in  his  travels  how  much  he  admired  that  afto- 
nidiing  man,  who  excelled  in  every  part  of  the  natural 
feiences.  l)e  Suuflure  was  induced  alfo  to ‘ftudy  the 
vegetable  kingdom,  by  his  connection  with  Ch.  Bonnet, 
who  had  married  his  aunt,  and  who  foon  fet  a  juft  va¬ 
lue  on  the  riling  talents  of  his  nephew.  Bonnet  (See 
his  life  in  this  Si/ppL)  was  then  employed  on  the  leaves 
of  plants.  De  Sau flare  dudfed  thefe  organs  of  vege¬ 
tables  alfo,  and  he  publifhed  the  refult  of  his  refearches, 

*  tnder  the  title  of  Obfervations  on  the  Bark  of  Leaves. 
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This  finall  work,  which  appeared  foon  after  the  year  Sau-L- 
1760,  contains  new  obfervations  on  the  epidermis  of  ~“-y- 
leaves,  and  in  particular  on  the  miliary  glands  by  which 
they  are  covered. 

About  that  period,  the  place  of  profeffor  of  philofo- 
phy  falling  vacant,  it  was  conferred  upon  De  Sauffure, 
who  was  then  only  twenty-une  years  of  age.  Expe¬ 
rience  uroves,  that  if  premature  rewards  extinguish  the 
zeal  of  thofe  who  labour  merely  for  themfelves,  they, 
on  the  contrary,  ftrergthen  it  in  thofe  who  labour  only 
for  truth.  At  that  time  the  two  profefTors  of  pbilofo- 
phy  at  Geneva  taught  phyfics  and  logic  alternately. 

De  Sauffure  difeharged  this  double  talk  with  equal  fuc- 
Cefs.  He  gave  to  his  courfe  of  logic  a  praClical,  and, 
as  one  may  fay,  experimental  turn  ;  and  his  method  of 
teaching,  which  began  by  fludying  the  fenfes  to  arrive 
at  the  general  laws  of  the  underflanding,  announced  al¬ 
ready  an  able  obferver  of  nature. 

Phyfics,  however,  were  the  part  for  which  he  had 
the  greateft  tafte,  and  which  conduced  him  to  the 
ftudy  of  chemiftry  and  mineralogy.  He  then  began 
hi3  travels  through  the  mountains  ;  not  now  to  examine 
their  vegetable  produCLions,  but  to  ftudy  the  mountains 
themfelves,  either  in  the  Hones  of  which  they  are  com- 
pofed,  or  the  difpofition  of  their  maftes.  Geology,  a 
fcience  which  was  then  fcarcely  in  exiftence,  added 
charms  to  his  numerous  excurfions  through  the  Alps ; 
and  it  was  then  that  the  talents  of  the  great  philofo- 
plier  were  really  difplayed.  During  the  firft  fifteen  or 
twenty  years  of  his  profefforfhip,  he  employed  himfelf 
by  turns  in  difeharging  the  duties  of  his  office,  and  in 
traverfing  the  different  mountains  in  the  neighbourhood 
of  Geneva.  He  even  extended  his  excurfions  on  one 
fide  as  far  as  the  banks  of  the  Rhine,  and  on  the  other 
to  Piedmont.  At  the  fame  time  he  undertook  a  jour¬ 
ney  to  Auvergne  to  examine  there  the  extinguilhed 
•volcanoes,  and  another  to  Paris,  England,  and  Holland. 

After  that  he  vifited  Italy,  and  even  Sicily.  Thefe 
were  not  mere  journeys  for  the  purpofe  of  reaching  any 
particular  place  ;  he  undertook  them  only  with  a  view 
of  iludying  nature  ;  never  travelled  but  furrounded  by 
every  inftrument  that  could  be  of  ufe  to  him,  and  never 
fet  out  until  he  had  drawn  up  a  plan  of  the  experiments 
and  obfervations  he  intended  to  make.  He  often  fays 
in  his  works  that  he  had  found  this  method  exceedingly 
ufeful. 

In  the  year  1779  he  publifned  the  firft  volume  of  his 
Travels  through  the  Alps  ;  which  contains  a  minute 
defeription  of  the  environs  of  Geneva,  and  an  excurfion 
as  far  as  Chamouni,  a  village  at  the  bottom  of  Mont 
Blanc.  Philofophers  will  read  there  with  pieafure  the 
defeription  of  his  Magnetometer.  The  more  he  exa¬ 
mined  mountains,  the  more  was  lie  fentible  of  the  im¬ 
portance  ot  mineralogy.  To  ftudy  it  with  advantage, 
he  learned  the  Gerni-m  language  ;  and  it  may  be  feen, 
in  the  lafb  volumes  of  his  Travels,  how  much  new  mi- 
neralogfcal  knowledge  he  had  acquired. 

Amidft  his  numerous  excurfions  through  the  Alps, 
and  at  the  time  of  the  political  troubles  of  Geneva  in 
1782,  he  found  means  to  make  his  beautiful  experi¬ 
ments  on  hygrometry,  which  he  publifhed  in  1783,  un¬ 
der  the  title  ot  Ejpiys  on  Hygrometry .  This  work,  the 
beft  that  ever  came  from  his  pen,  eftabliflied  fully 
his  leputatiem  as  a  philofopher.  We  are  indebted  to 
him  alfo  for  the  invention  of  a  new  hygrometer.  Deluc 

had 
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had  already  invented  his  whalebone  hygrometer;  and 
on  that  account  there  arofe  between  him  and  I)e  Sauf- 
fure  a  fort  of  contcft,  which  degenerated  into  a  pretty 
violent  difpute. 

In  the  year  1786  De  San  {hire  refigned  the  profei- 
for’s  chair,  which  he  had  filled  for  about  twenty  live 
years,  to  his  pupil  and  fellow-labourer  Piilet,  who  dif* 
charged  with  reputation  the  duties  of  an  office  render* 
ed  more  difficult  by  fucceeding  fo  eminent  a  phiio- 
fopher. 

When  De  Sauffure  was  invited  by  the  date  to  take 
a  ffiare  in  the  public  education,  he  made  it  one  of  the 
fubjedls  of  his  meditations,  and  prefented  the  plan  of  a 
reform  in  the  education  of  Geneva ;  the  tendency  of 
which  was,  to  make  young  people  early  acquainted  with 
the  natural  faiences  and  mathematics.  He  even  wifhed 
that  their  phyfica!  education  fhould  not  be  neglected, 
and  with  that  view  propofed  gymnaftic  txerciies.  This 
plan,  which  excited  much  attention  in  a  city  where 
every  one  is  convinced  of  the  importance  of  education, 
found  admirers  and  partifans ;  but  the  poverty  of  its  pe- 
cuniary  refources  was  an  obftacle  to  every  important 
innovation.  It  was  befides  feared  that,  by  altering  eila* 
blifhed  forms,  they  might  lofe  the  fubllance,  and  that 
tilings  might  be  changed  for  the  worfe.  i  he  Gene* 
vefe  were  attached  to  their  old  fyftem  of  education  ; 
and  they  had  reafou  to  be  fo,  becaufe  it  had  not  only 
proved  the  means  of  diffufing  knowledge  generally  a- 
mongft  them,  but  had  called  forth  the  talents  of  feveral 
eminent  mathematicians  (  a)  and  phiio fophers  (b). 

But  De  SaufTure’s  attention  was  not  confined  to 
public  education  alone.  He  fuperintencled  hiinfelf  the 
education  of  his  two  ions  and  a  daughter,  who  have 
(hewn  themfeives  worthy  of  fucli  an  inftrudlor.  His 
daughter  to  the  charms  of  her  fex  unites  an  extenhvc 
knowledge  of  the  natural  fciences  ;  and  his  eldeft  fon 
has  already'  made  himfelf  known  by  his  phyfical  and 
chemical  labours. 

The  fecond  volume  of  his  Travels  was  pubiifoed  in 
irS6*  It  contains  a  defeription  of  the  Alps  around 
Mont  Blanc,  which  the  author  confiders  as  a  mineralo- 
gift,  a  geologid,  and  a  philofopher.  He  gives  alfo 
ibme  interefting  experiments  on  cleftiicity,  and  a  de¬ 
feription  of  his  electrometer,  one  of  the  molt  perfect 
that  we  have.  We  are  indebted  to  him  alfo  forfeveial 
iiidruments  of  meafurement,  fuch  as  his  cymometer ,  de¬ 
fined  to  meafure  the  degrce  of  the  bluentfs  of  the  hea¬ 
vens,  which  varies  according  to  the  elevation  of  the  ob- 
fervei  ;  his  diaphanomcier  (See  Photometer,  in  this 
Suppi  ),  and  his  anemometer ,  which,  by  means  of  a  kind 
of  balance,  meafures  the  force  of  the  wind- 

Some  years  after  the  publication  of  the  fecond  vo¬ 
lume  of  his  Travels,  De  Sauffure  was  admitted  as  a  fo- 
reign  affociate  of  the  Academy  of  Sciences  of  Paris ; 
and  Geneva  could  then  boaft  of  having  two  of  its  citi¬ 
zens  in  that  clafs,  which  confided,  only  of  feven  mem¬ 
bers.  De  Sauffure  not  only  did  honour  to  his  country; 
he  loved  and  ferved  it.  Pie  was  the  founder  of  the 
Society  of  Arts,  to  which  Geneva  is  indebted  for  the 
high  flate  of  profperity  it  has  attained  within  the  la(l 


thirty  years.  He  p'efided  over  that  foefety  till  the  lad  Sauffure. 
moment  of  his  life  ;  and  one  of  his  funded  wifhcs  was  the  ” 


pnfervation  of  this  ufeful  eftabb  foment. 

In  conftquence  of  M.  de  Snuff lire’s  fatiguing  labours 
in  the  Council  of  Two  Hundred,  of  which  he  was  a 
member*  and  afterwards  in  the  National  Affemblv,  his 
health  began  to  be  deranged,  rrui  in  179^  lie  was  al- 
moll  deprived  of  the  total  ufe  of  his  limbs  by  a  ffroke 
of  the  pally.  However  pairful  his  condition  then  might 
be,  his  mind  Hill  p refer ved  its  activity  ;  and  after  that 
accident  he  revifed  the  two  lad  volumes  of  his  Travels, 
which  appeared  in  1796.  They  contain  an  account  of 
his  excursions  to  the  mountains  of  Piedmont  and  Swif- 
lerland,  and  in  particular  of  his  journey  to  the  fummit. 
of  Mont  Blanc.  Tiicfe  volumes,  indead  of  exhibiting 
any  marks  of  his  malady,  pie  fen  t  an  enormous  maf3  of 
r  ew  fadts  and  observations  of  the  utmoft  importance  to 
phyfics. 

He  rendered  alfo  an  important  fervlce  to  that  fcience 
by  pnblifhing  the  Agenda,  which  terminate  his  fourth 
volume,  and  in  which  that  great  man,  furviving  himfelf, 
condudls  the  young  naturalift  through  the  middle  of 
mountains,  and  teaches  him  the  method  of  obferving 
them  with  advantage.  Thefe  Agenda  are  a  proof  of 
his  genius,  and  of  the  ftrength  of  mind  which  he  re¬ 
tained  ami ilil  his  fufferings.  It  was  alfo  during  his 
illnefs  that  he  diredled  the  experiments  made  on  the 
height  of  the  bed  of  the  Arve,  and  that  he  pubiiffied  Ob- 
fervations  on- the  Fufibility  of  Stones  by  the  Blow-pipe, 
which  were  inferted  in  the  Journal  de  Phyjicue. 

Having  gone  foi  the  fake  of  his  health  to  the  baths 
of  Plombiers,  he  flill  obferved  the  mountains  at  a  di- 
dance,  and  caufed  to  be  brought  to  him  fpecimens  of 
the  ltrat3  which  he  perceived  in  the  deeped  rocks.  He 
had  announced  that  he  would  conclude  his  tra\els  with 
fome  ideas  on  the  primitive  date  of  the  earth  ;  but  the 
more  he  acquired  new  fafts,  and  the  more  he  meditated, 
on  the  fubjtft,  the  more  uncertain  did  his  opinions  be¬ 
come  in  regard  to  thofe  grand  revolutions  which  pre¬ 
ceded  the  prefent  epoch.  In  general  he  was  a  Neptu¬ 
nian  ;  that  is-  to  fay,  aferibed  all  the  revolutions  of  our 
globe  to  water.  He  admitted  the  poffibility  cf  the 
mountains  having  been  thrown  up  by  elatiie  fluids  dif- 
engaged  from  the  cavities  of  the  earth. 

Though  the  date  of  his  health  began  gradually  to 
become  worfe,  be  llill  entertained  hopes  ox  recovery  ; 
and  the  French  government  having  appointed  him  pro- 
feflor  of  philofophy  at  the  Special  School  of  Tar's  It 
did  not  defpair  of  being  one  day  able  to  fill  that  office :. 
but  his  itrength  was  exhaufted,  a  general  languor  luc- 
ceeded  the  vigour  he  had  always  enjoyed,  his  flow  and 
embarrafled  pronunciation  no  longer  correfponded  with 
the  vivacity  of  his  mind,  and  formed  a  melancholy  con- 
trad  with  the  pleafantnefs  by  which  he  had  been  for¬ 
merly  didingulfhed.  It  was  a  painful  fpe&acle  to  fee 
this  great  man  reduced  thus  to  imbecility  at  an  age 
when  meditation  is  beneficial,  ar.d  when  he  might  have 
enjoyed  the  fruits  of  his  reputation  and  labours. 

In  vain  did  he  trv,  lor  the  re* eft abli foment  of  his 
health,  all  the  remedies  which  medicine,  enlightened  by 
3  P  2  the 
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the  phyflcal  fciences,  could  afford — all  affiftance  was 
ufelcfs.  The  vital  power  quitted  him  with  flow  and 
painful  Heps.  Towards  the  beginning  of  autumn  1708 
his  decay  became  more  viflble,  his  mind  loll  all  its  a&i- 
vity,  and  on  the  2 2d  of  March  1799  he  terminated  his 
brilliant  career,  at  the  age  of  59,  lamented  by  a  family 
to  whom  he  was  dear — by  a  country  to  which  he  had 
done  honour — and  by  Europe,  the  knowledge  of  which 
he  had  extended. 

SCALE,  in  archite&ure  and  geography,  a  line  di¬ 
vided  into  equal  parts,  placed  at  the  bottom  of  a  map 
or  draught,  to  fer\Te  as  a  common  meafnre  to  all  the 
parts  of  the  building,  or  all  the  diftances  and  places  of 
the  map. 

Scales,  in  mathematics,  fee  Scales  ( XncycL ),  and 
like wife  Logarithmic  Lines ,  under  which  title  are  men¬ 
tioned  fome  improvements  by  Mr  Nicholfon  on  Gunter’s 
'feale.  Thefe  improvements  are  valuable;  and  the  reader 
will  Gnd  a  fuller  account  of  them  in  the  fir  ft:  volume  of 
the  author’s  Phllofophical  'Journal. 

SCANTLING,  a  meafnre,  fize,  or  ftandard,  by 
which  the  ditmnftons.  &c.  of  things  are  to  be  detenni- 
ned.  The  term  is  pai ticularly  applied  to  the  dnnenfions 
of  any  piece  of  timber,  with  regard  to  its  breadth  and 
thfeknefs. 

SCAPEM ENT,  ill  clock-work,  a  general  tern  for 
the  manner  ot  communicating  the  impulfe  of  the  wheels 
to  the  pendulum.  The  ordinary  Icapements  con  ft  ft  of 
the  fwing-whcel  and  pallets  only  ;  but  modern  improve¬ 
ments  have  added  other  levers  or  detents,  chiefly  for 
the  purpofes  of  diminifhing  fridtion,  or  for  detaching 
the  pendulum  from  the  prtfTure  of  the  wheels  during 
part  of  the  time  of  its  vibration.  See  Watch  Making, 
in  this  SuppL 

SC  A  RFING,  a  term  in  carpentry;  by  wdiich  is  meant 
the  joining  of  two  beams  of  wood  together  to  increafe 
the  length  :  the  beams  in  the  joint  are  indented  into  one 
Another,  as  in  figures  19,  24,  and  25,  Plate  X.  Supple¬ 
ment . 

SCARLET,  a  beautiful  bright  red  colour  given  to 
cloth,  either  by  a  preparation  of  kermes  (See  that  ar¬ 
ticle  in  SuppL),  or  more  completely  by  the  American 
cochineal.  Profeflbr  Beckmann,  in  the  feeond  volume 
cf  his  Hiftory  of  Inventions,  feems  to  have  eftabldhed 
the  following  couclufions  : 

\Ji,  Scarlet,  or  the  kermes-dye,  was  known  in  the 
Eall  in  the  earluft  ages,  before  Mofes,  and  was  a  dif- 
covery  cf  the  Phoenicians  in  Paleftine,  but  certainly  not 
of  the  fmall  wandering  Hebrew  tribes,  id,  To/a  was 
the  ancient  Phoenician  name  nfed  by  the  Hebrews,  and 
even  by  the  Syrians  ;  for  it  is  employed  by  the  Syrian 
tranflator,  Ifaiah,  chap.  1.  vtr.  18.  Among  the  jews, 
after  their  captivity,  the  Ararmean  word  \zehori  was 
more  common,  ^d,  This  dye  was  known  alfo  to  the 
Egyptians  in  the  time  of  Mofes;  for  the  Ifraelites  lmifl; 
have  carried  it  along  with  them  from  Egypt.  4 tb.  The 
Arabs  received  the  name  kermes,  with  the  dye,  from 
Armenia  and  Perfia,  where  it  was  indigenous,  and  had 
been  long  known;  and  that  name  banifhed  the  old  name 
in  the  Eaft,  as  the  name  fcarlet  has  in  the  Weft.  For 
the  firft  part  of  this  aflertion  we  muft  believe  the  Arabs. 
Stk,  Kermes  were  perhaps  not  known  in  Arabia ;  at 
lead  they  were  not  indigenous,  as  the  Arabs  appear  to 
have  bad  no  name  fox  them.  6th,  Kermes  ftgnifies  al¬ 


ways  red  dye  ;  and  when  pronounced  fhort,  it  becomes 
deep  red . 

Concerning  the  origin  ftf  the  name  fcarlet,  which  was 
in  life  fo  early  as  the  1 1  th  century,  our  author  has 
many  conje&ures,  which  we  need  not  tranferibe,  as  he 
feems  not  quite  Satisfied  with  any  of  them  himfelf.  The 
following  refiefirans  upon  the  comparative  excellence  of 
the  ancient  and  modern  fcarlet,  together  with  the  pro¬ 
gress  of  the  ai  t  cf  dyeing  that  colour,  are  worthy  of 
notice  ; 

“  Of  the  preparation  and  goodnefs  of  the  ancient 
fcarlet  we  certainly  know  nothing :  but  as  we  find  in 
many  old  pieces  of  tapeftry  of  the  t  ith  century,  and 
perhaps  earlier,  a  red  which  has  continued  remarkably 
beautiful  even  to  the  prefent  time,  it  cannot  at  any  rate 
be  denied,  that  our  anceftors  extolled  their  fcarlet  not 
without  r^afon.  We  can,  however,  venture  to  aflert, 
that  the  fcarlet  prepared  at  prefent  is  far  fuperior, 
owing  principally  to  the  effects  of  a  foiution  of  lin, 
— Tin’s  invention  may  be  reckoned  amongft  the  mod 
important  improvements  of  the  art  of  dyeing,  and  de¬ 
fer  ves  a  particular  relation. 

il  The  tindure  of  cochineal  alone  yields  a  purple  co¬ 
lour,  not  very  pleafant,  which  may  be  heightened  to 
the  mod  beautiful  fcarlet  by  a  foiution  of  tin  in  aqua- 
regia  (nitro  muriatic  acid).  This  difeovery  was  made 
as  follows  :  Cornelius  Drebbel,  who  was  born  at  Aik- 
maar,  and  died  at  London  in  1634,  having  placed  in 
his  window  an  extradl  of  cochineal,  made  until  boiling 
water,  for  the  purpofe  of  filling  a  thermometer,  fome 
aqua- regia  dropped  into  it  from  a  phial,  broken  by  ac¬ 
cident,  which  ftood  above  it,  and  converted  the  purple 
dye  into  a  mod  beautiful  dark  red.  After  fome  con¬ 
jectures  and  experiments,  he  difeovered  that  the  tin  by 
which  the  window-frame  was  civided  into  fquares  had 
been  difiblved  by  the  aqua  regia,  and  was  the  caufe  of 
this  change.  He  communicated  his  obfervation  to 
Kuffelar,  that  excellent  dyer  at  Leyden,  who  was  af¬ 
terwards  his  fon-in-law.  T  he  latter  brought  the  dif¬ 
eovery  to  perfection,  and  employed  it  fome  years  alone 
in  his  dye  houfe,  which  gave  rife  to  the  name  of  Kuf- 
fclar’s  colour.  In  the  couhe  of  time  the  fecret  became 
known  to  an  inhabitant  of  Menin,  called  Gulich,  and 
alfo  to  another  perfon  of  the  name  ot  Van  der  Vecht, 
who  taught  it  to  the  brothers  Gobelins  in  France. 
Giles  Gobelin,  a  dyer  at  Paris,  in  the  time  of  Francis  I. 
had  found  out  an  improvement  of  the  then  ufuat 
fcarlet  dye  ;  and  as  he  had  remarked  that  the  water  of 
the  rivulet  Bievre,  in  the  fuburbs  St  Marceau.  was  ex¬ 
cellent  for  his  art,  he  ereCled  on  it  a  large  dye-houfe  ; 
which,  out  of  ridicule,  was  called  Folie  Gobelins,  Gobe¬ 
lin’s  Folly.  About  this  period,  a  Flemifh  painter, 
whom  fome  name  Peter  Koek,  and  others  Ivloek,  and 
who  had  travelled  a  long  time  in  the  Eaft,  eftablifhed, 
and  continued  to  his  death  in  1650,  a  manufa&ory  for 
dyeing  fcarlet  cloth  by  an  improved  method.  Through 
the  means  of  Colbert,  one  of  the  Gobelins  Lamed  the 
procefs  nfed  for  preparing  the  German  fcarlet  dye  from 
one  Gluck,  whom  fome  confider  as  the  above-mention¬ 
ed  Gulich,  and  others  as  Kloek  ;  and  the  Parisian  fcar¬ 
let  dye  foon  rofe  into  fo  gteat  repute,  that  the  po¬ 
pulace  imagined  that  Gobelin  had  acquired  his  art  from 
the  devil.  It  is  well  known  that  Louis  XIV.  by  the 
advice  of  Colbert,  purchafed  Gobelin’s  building  from 
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ill's  fuccefToT8  in  the  year  1667,  and  transformed  it  into 
a  palace,  to  w  hich  he  gave  the  name  of  Hotel  royal  des 
Gclelins,  and  which  he  afTigned  for  the  life  of  tirit- rate 
artifts,  particularly  painters,  jewellers,  weavers  of  tapef- 
try,  and  ethers.  After  that  time  the  rivulet  was  no 
longer  called  Bievre,  but  Gobelins.  About  the  year 
1643,  a  Fleming,  named  Kepler,  eftablifhed  the  firfb 
dye-houfe  for  fcarlet  in  England,  at  the  village  of  Bow, 
not  far  from  London  ;  and  on  that  account  the  colour 
was  called,  at  firft,  by  the  Englifh,  the  Bo<w  dye .  Jn 
the  year  1667,  another  Fleming,  named  Brewer,  invi¬ 
ted  to  England  by  King  Charles  II.  with  the  promife 
of  a  large  falaiy,  brought  this  art  there  to  great  ptr- 
fedlion.” 

SCHEME,  a  draught  or  reprefentation  of  any  geo¬ 
metrical  or  aftrononiical  figuie,  or  problem,  by  lines 
fenfiblc  to  the  eye  ;  or  of  the  celeflial  bodies  in  their 
proper  places  for  any  moment ;  otherwife  called  a  dia¬ 
gram. 

SCIAGRAPHY,  or  SciogPv.aphy,  the  profile  or 
vertical  fe&ion  of  a  building  ;  ufed  to  (hew  the  infide 
of  it. 

Sciagraphy,  in  aftronomy,  &c.  is  a  term  ufed  by 
fome  authors  for  the  art  of  finding  the  hour  of  the  day 
or  night,  by  the  fhadow  of  the  fun,  moon,  liars,  &c. 

SCIOPTIC,  or  Sc icttric  Ball ,  a  fphere  or  globe  of 
wood,  with  a  circular  hole  or  perforation,  where  a  lens 
is  placed.  It  is  fo  fitted,  that,  like  the  eye  of  an  animal, 
it  may  be  turned  round  every  way,  to  be  ufed  in  making 
experiments  of  the  darkened  room. 

SCOLYMUS  (fee -that  article  Encycl. )  is,  by  Pliny 
and  Theophraftus,  reckoned  to  belong  to  the  genus  of 
the  thirties.  The  former  fays,  that,  like,  moil  others  of 
the  fame  kind,  the  feeds  were  covered  by  a  fort  of  wool 
(pappus).  It  had  a  high  Hem,  furrounded  with  leaves, 
which  were  prickly,  but  which  ceafed  to  (ling  when 
the  plant  withered.  It  flowered  the  whole  fummer 
through,  and  had  often  flowers  and  ripe  feed  at  the 
fame  time  ;  which  is  the  cafe  alfo  with  our  artichoke 
plants.  The  calyx  of  tire  fcolymus  was  not  prickly  ; 
the  root  was  thick,  black,  and  fweet,  and  contained  a 
milky  juice.  It  was  eaten  both  raw  and  cooked  ;  and 
Theophraftus  obferves,  as  fomething  very  remarkable, 
that  when  the  plant  was  in  flower,  or,  as  others  explain 
the  words,  when  it  had  finifhed  blowing,  it  was  mod 
palatable.  What  renders  this  circumftance  Angular  is, 
that  mofl  milky  roots  ufed  for  food  lofe  their  milk,  and 
become  unfit  to  be  eaten  as  foon  as  they  have  blown. 
This  is  the  cafe  with  the  goat’s  beard,  which  is  eatable 
only  the  firft  year. 

Profefior  Beckmann  has,  with  much  labour  and  eru¬ 
dition,  endeavoured  to  afeertain  what  is  really  the  plant 
which  was  known  to  the  ancients  by  the  name  of fcoly- 
mus.  He  feeins  to  have  proved  fufficiently,  that  it  was 
not  the  cabins ,  the  carduus,  or  the  cinara  ;  but  he  has 
not  been  able  to  come  to  any  other  conclufion.  “  Weie 
I  appointed  or  condemned  (fays  he)  to  form  a  new  La¬ 
tin  didlionary,  I  rtiould  explain  the  article  fcolymus  in 
the  following  manner  :  Planta  compo/ita,  capitata.  Cau - 
Us  longus,  obfitus  fcliis  fpinofis .  Radix  car  nofay  ladefcais, 
nigra,  dulcisy  edulis,  Calix  fquamis  inermibus,  difeo  car - 
nofoy  ante  ejjloref cent  lam  e  dull.  Semina  pappofa.  ‘Turlo - 
nes  edules.  This  defeription,  fnort  as  it  is,  contains  eve¬ 
ry  thing  that  the  ancients  have  faid  in  order  to  charac- 
•terife  that  plant.” 


SCONCES,  fm&ll  forts,  built  for  the  defence  oT 
fome  pafs,  river,  or  otbei  place.  Some  fconces  are  made 
regular,  of  four,  five,  or  fix  baftions ;  others  are  of 
fmaller  dimeniions,  lit  for  pafifes  or  rivers  ;  and  others 
for  the  field. 

SCOT  ALES,  were  meetings  held  formerly  in  Eng¬ 
land  for  the  purpofe  of  drinking  ale,  of  which  the  ex- 
pence  was  defrayed  by  joint  contribution.  Thus  the 
tenants  of  South  Mailing  in  Sufcx,  which  belonged  to 
the  Archbifhop  of  Canterbury,  were,  at  the  keepingof 
a  court,  to  entertain  the  Lord  or  his  bailiff  with  a 
drinking,  or  an  ale  ;  and  the  Rated  quotas  towards  the 
charge  were,  that  a  man  fhould  pay  three  pence  half¬ 
penny  for  himfelf  and  his  wife,  and  a  widow  and  a  cot¬ 
tager  three  halfpence.  I11  the  manor  of  Ftrring,  in  the 
fame  county,  and  under  the  fame  jurifd’dlicn,  it  was  the 
cuflom  for  the  tenants  named  to  make  a  fevtale  of  fix- 
teen  pence  halfpenny,  and  to  allow  out  of  each  fixpence 
three  halfpence  for  the  bailiff. 

Common  fcotales  in  taverns,  at  which  the  clergy 
were  not  to  be  prefent,  are  noticed  in  ftveral  ecclefiafli- 
C2I  canons.  They  were  rot  to  be  publifhed  in  the 
church  by  the  clergy  or  the  laity;  and  a  netting  of 
more  than  ten  perfons  of  the  fame  parifh  or  vicinage  was 
a  fcotale  that  was  generally  prohibited.  There  were 
alfo  con;mon  drinkings,  which  were  denom*  iated  leel- 
a/e,  bride  ale,  clcrl -ole ,  and  church’ ale.  To  a  If et-i.lt 
probably  all  the  refidents  in  a  manorial  diilridk  were 
contributors;  and  the  cxpctice  of  a  bride-ale  was  de¬ 
frayed  by  the  relations  and  friends  of  a  happy  pair, 
who  were  not  in  circumrtances  to  bear  the  charges  of  a 
wedding  dinner.  This  cuflom  prevails  occafionally  in 
fome  diiiri&s  of  Scotland  even  at  this  day,  under  the  de¬ 
nomination  of  a  penny  bride-ale ,  and  was  very  common 
fifty  or*  fix  tv  years  ago.  T\iz  clerk's  ale  was  in  the  Eafler 
holidays,  and  was  the  method  taken  to  enable  clerks  of 
parifhes  to  collect  more  readily  their  dues. 

Mr  Warton,  in  his  Htflory  of  Englifh  Poetry,  has 
inferted  the  following  extract  from  an  old  indenture, 
which  {hews  clearly  the  defign  of  a  church- ale.  “■  The 
parifhioners  of  Elvefton  and  Okebrook,  in  Derby  (hire, 
agree  jointly  to  brew  four  ales,  and  every  ale  of  one 
quarter  of  malt,  betwixt  this  and  the  feafl  of  St  John 
the  Baptirt  next  coming  ;  and  that  every  inhabitant  of 
the  faid  town  of  Okebrook  fhall  be  at  the  feveral  ales. 
And  every  hufband  and  his  wife  fhall  pay  two  pence, 
every  cottager  one  penny  ;  and  all  the  inhabitants  of 
Elvefion  fhall  have  and  receive  all  the  profits  and  advan¬ 
tages  coming  of  the  faid  ales,  to  the  ufe  and  behoof  of 
the  faid  church  of  Elvefion .” 

The  give-ales  were  the  legacies  of  individuals  ;  and 
from  that  circumftance  entirely  gratuitous.  They  feem 
to  have  been  very  numeious,  and  were  generally  left  to 
the  poor  ;  ’though,  from  the  large nefs  of  the  quantity 
of  ale  enjoined  to  be  brewed,  it  mull  have  been  fome- 
times  intended  that  others  were  to  partake  of  them, 
Thefe  bequefts  were  likewife,  not  unirequently,  made 
tovthe  light  or  altar  of  a  faint,  with  directions  for  fing- 
ing  mafles  at  the  obit,  trenthal,  or  annivei  fary  cf  the  td- 
tator.  Hence,  though  fcotales  were  generally  kept  in 
houfes  of  public  refort,  the  give -ales  were  fometimes 
difpenfed  in  the  church,  and  often  in  the  churchyard  ; 
by  which  mtans  u  Godde’s  houfe  (as  Sumner  fays  in 
his  Treatife  on  Gavelkind)  was  made  a  tavern  of  glut¬ 
tons.”  Such  certainly  would  be  Chalk  church,  if  in  it 
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was  kept  the  give-ale  of  William  May  of  that  paiifh  ; 
for  he  ordered  his  wife  to  “  rmke  in  bread  fix  bufhels 
of  wheat,  and  in  drink  ten  bufhels  of  mault,  and  in 
cheefe  twenty-pence,  to  give  to  poor  people  for  the 
health  of  his  fonll ;  and  he  ordered  that,  after  the  de- 
ceafe  of  his  wife,  his  executors  and  feoffees  (hould  con¬ 
tinue  the  cuftom  for  evermore.” 

SCOW  KING  of  stuffs,  is  an  art  much  more  ge¬ 
nerally  pradlifed  than  underftood  It  fuppofes,  fays 
Chaptal,  id,  a  knowledge  of  the  different  fubftances 
capable  of  flaming  any  kind  of  cloth  ;  2d,  of  the  fub- 
flancts  to  which  recourfe  mud  be  had,  in  order  to  make 
thofe  depofited  on  the  fluff  to  difappear  ;  3d,  a  know¬ 
ledge  of  the  effects  produced  on  colours  by  thofe  re¬ 
agents,  which  it  may  be  neceffary  to  employ  to  deflroy 
flains  :  4th,  a  knowledge  of  the  manner  in  which  the 
cloth  is  affedted  by  thofe  re- agents  ;  jth,  of  the  art  of 
reftoring  a  colour  changed  or  faded.  Of  thofe  bodies 
which  occaiion  fpots  on  different  kinds  of  cloth,  fome 
are  eafily  diflinguifhed  by  their  appearance,  fuch  as 
greafy  fubftances  ;  but  others  have  more  complex  ef- 
jedls,  fuch  a3  acids,  alkalies,  perfpired  matter,  fruits, 
urine,  &c.  Acids  redden  black,  fawn,  violet,  and  puce- 
colour,  and  every  fhade  communicated  with  orchilla- 
weed,  iron,  aflringents,  and  every  blue  except  indigo 
and  pruffian  blue.  They  render  the  yellows  paler,  ex¬ 
cept  that  of  arnatto,  which  they  change  into  orange. 

Alkalies  change  to  violet  the  reds  produced  by  Bra¬ 
zil-wood,  logwood,  and  cochineal.  They  render  the 
greens  on  woollen  cloth  yellowifh,  make  yellow  brown- 
fifn,  and  change  the  yellow  produced  by  arnatto  to  an 
rora.  Perfpired  matter  produces  the  fame  effedts  as  al¬ 
kalies. 

When  the  fpots  are  produced  by  fimple  bodies  on 
fluffs,  it  is  cafy  to  remove  them  by  tfie  means  already 
known.  Greafy  fubftances  are  removed  by  alkalies, 
foaps,  the  yolk  of  eggs,  fat  earths;  oxyds  of  iron,  by 
the  nitnc  and  oxalic  acids  ;  acids  by  alkalies,  and  reci¬ 
procally.  Stains  of  fruit  on  white  fluffs  may  be  remo¬ 
ved  by  the  fulpluireous  acid,  and  ftill  better  by  the  oxy¬ 
genated  muriatic  acid.  But  when  the  fpots  are  of  a 
complex  kind,  it  will  be  neceffary  to  employ  feveral 
means  in  fucceffion.  Thus,  to  deflroy  the  ftain  of 
coom  from  carriage-wheels,  after  the  greafe  has  been 
diffolved,  the  oxyd  of  iron  may  be  removed  by  the  oxa¬ 
lic  acid. 

As  colours  are  often  changed  by  re-agents,  it  will  be 
neceffary,  in  order  to  re  ft  ore  them,  that  the  fcowrer 
fhould  poffef3  a  thorough  knowledge  of  the  art  of  dye¬ 
ing,  and  how  to  modify  the  means  according  to  circuin- 
flances.  'i  his  becomes  the  more  difficult,  when  it  is 
neceffary  to  reproduce  a  colour  fimilar  to  that  of  the 
reft  of  the  fluff,  to  apply  thai  colour  only  in  one  place, 
and  often  to  reilore  the  mordant  by  which  it  was  fixed, 
and  which  has  been  deflroyed,  or  even  the  firfl  tint 
which  gave  the  colour  its  intenlity.  It  may  be  readily 
conceived,  that  the  means  to  be  employed  muft  depend 
on  the  nature  of  the  colour  and  the  ingredients  by  which 
it  was  produced  ;  for  it  is  known  that  the  fame  colour 
may  be  obtained  from  very  different  bodies.  Thus,  af¬ 
ter  an  alkali  has  been  employed  to  deflroy  an  acid  fpot 
on  browns,  violets,  blues,  poppies,  &e  the  yellow  fpot 
which  remains  may  be  made  to  difappear  by  a  folntion 
of  tin  ;  a  folution  of  fulphat  of  iron  reftores  the  colour 
tc  brown  fluffs  which  have  been  galled  ;  acids  reftore  to 
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ed  dufky  or  brown  by  alkalies;  blacks  produced  by 
logwood  become  red  by  acids  ;  alkalies  change  thefe  ~ ^  ' 
red  fpots  to  yellow,  and  a  little  of  the  aftringent  prin¬ 
ciple  makes  them  again  become  black.  A  folution  of 
one  part  of  indigo  in  four  parts  of  fulphuric  acid,  dilu¬ 
ted  with  a  fufficient  quantity  of  water,  may  be  employ¬ 
ed  with  fuccefs  to  revive  the  blue  colour  of  cotton  or 
wool  which  has  been  changed.  Scarlet  may  be  revived 
by  means  of  cochineal  and  a  folution  of  the  rnuriat  of 
tin,  &c. 

The  choice  of  re-agents  is  not  a  matter  of  indiffe¬ 
rence.  Vegetable  acids  are  preferable;  the  fulphurcous 
acid,  however,  may  be  employed  for  flains  occalioned 
by  fruit  ;  it  does  not  change  the  blue  of  fdk  nor  co¬ 
lours  produced  by  aflringents  ;  it  does  not  degrade  the 
yellow  of  cotton.  Ammonia  fucceeds  better  than  fixed 
alkalies  in  removing  fpots  produced  by  acids.  It  is  em¬ 
ployed  in  vapour  ;  its  a&ion  is  fpeedy,  and  feldom  al¬ 
ters  the  colour.  | 

The  means  of  removing  greafy  fpots  are  well  known. 

This  tffeft  is  produced  by  alkalies,  fullers  earth,  vola¬ 
tile  oils  diffolved  in  alcohol,  a  heat  proper  for  volatili¬ 
zing  greafe,  Src.  Spots  occafioned  by  ink,  rufl,  or  iron- 
mould  of  any  kind,  and  all  thofe  produced  by  the  yel¬ 
low  oxyd  of  iron,  are  removed  by  the  oxalic  acid :  the 
colour  may  be  reflored  by  alkalies,  or  a  folution  of  the 
mimat  of  tin.  Thefe  fpots  may  be  removed  alfo  by  the 
oxygenated  muriatic  acid,  when  they  are  on  white  ftuffd 
or  paper. 

The  a  cl  ion  of  alkalies,  and  that  of  perfpired  matter, 
are  the  fame  :  their  fpots  may  be  effaced  by  acids,  or 
even  by  a  weak  folution  of  the  rnuriat  of  tin.  When 
thefe  fpots  arife  from  feveral  unknown  caufts,  in  order 
to  deflroy  them,  recourfe  muft  be  had  to  polychrefl 
compofitions.  The  following  may  be  confidered  as  one 
of  the  mofl  efficacious :  Diffolve  white  foap  in  alcohol, 
and  mix  this  folution  with  the  yolks  of  from  four  to 
fix  eggs  ;  add  gradually  effence  of  turpentine  ;  and  in¬ 
corporate  with  the  whole  fome  fullers  earth,  in  fuch  a 
manner  as  to  form  balls  of  a  fmtable  confidence.  Moif- 
ten  the  foot  ;  and  having  rubbed  it  with  thefe  balls, 
the  fpot  will  be  removed  by  wafhing  the  fluff.  All 
fpots,  except  iron-mould  and  ink,  may  be  removed  in 
this  manner. 

Wafhing  deftroys  the  luftre,  and  leaves  a  tarnifhed 
place  difagrceable  to  the  eye  ;  but  the  luftre  may  be 
reft  or  ed  by  drawing  over  the  wafhed  place,  and  in  the 
direction  of  the  pile,  a  bruffi  moiftened  in  water,  im¬ 
pregnated  with  a  little  gum.  You  may  then  apply  a 
fheet  of  paper,  or  a  piece  of  cloth,  and  a  confiderabie 
weight,  under  which  the  cloth  muft  be  left  to  dry. 

SCYLLA.  Under  this  title  we  gave,  in  the  Ency - 
clopaJia,  an  account  of  Scylla  and  Charybdis,  which, 
though  taken  from  a  work  which  we  thought  good 
authority,  appears  to  be  far  from  correct.  Thefe  pla¬ 
ces,  fo  famous  in  the  poems  of  Homer  and  Virgil,  were 
examined  with  minute  attention  by  that  accurate  obfer- 
vei  of  nature  the  Abbe  Spallanzani ;  who  thus  deferibea 
Scylla. 

“  It  is  a  lofty  rock,  diftant  twelve  miles  from  Medina, 
which  rifes  almoft  perpendicularly  from  the  fea  on  the 
fhore  of  Calabria,  and  beyond  which  is  the  fmall  city 
of  the  fame  name.  Though  there  was  fcarcely  any 
wind,  I  began  to  hear,  two  miles  before  I  came  to  the 
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rock,  a  murmur  and  nolle  like  a  confufod  barking  of 
dogs,  and  on  a  nearer  approach  readily  difcovered  the 
caufe.  This  rock,  in  its  lower  part6,  contains  a  num¬ 
ber  of  .caverns,  one  of  the  large  It  of  which  is  called  by 
the  people  there  Dragnra.  The  waves,  when  in  the 
lead  agitated,  rufhing  into  thefe  caverns,  break,  dafh, 
throw  up  frothy  bubbles,  and  thus  occafou  thefe  various 
and  multiplied  founds.  T  then  perceived  with  how 
much  truth  and  refembiance  of  nature  Homer  and  Vir¬ 
gil,  in  their  perfon  locations  of  Scylla,  had  pourtrayed 
this  fcene,  by  defcribing  the  monfter  they  drew  as  lurk¬ 
ing  in  the  darknefs  of  a  vad  cavern,  furrounded  by  ra¬ 
venous  barking  madiffs,  together  with  wolves,  to  in- 
creafe  the  horror. 

“  Such  is  the  fituation  and  appearance  of  Scylla  : 
let  us  now  confider  the  danger  it  occafions  to  mariners. 
Though  the  tide  is  almod  imperceptible  in  the  open 
parts  of  the  Mediterranean,  it  is  very  itvong  in  the 
itrait  of  Medina,  ,in  confequence  of  the  narrownefs  of 
the  channel,  and  is  regulated,  as  in  other  places,  by  the 
periodical  elevations  and  depreflion  of  the  water.  Where 
the  flow  or  current  is  accompanied  by  a  wind  blowing 
the  fame  way,  veffels  have  nothing  to  fear,  fince  they 
either  do  not  enter  the  (trait,  both  the  wind  and  the 
dream  oppofmg  them,  but  cad  anchor  at  the  entrance  ; 
or,  if  both  are  favourable,  enter  on  full  fail,  and  pafs 
through  with  fuch  rapidity  that  they  feem  to  fly  over 
the  water.  But  when  the  current  runs  from  fouth  to 
north,  and  the  north  wind  blows  hard  at  the  fame  time, 
the  fhip  which  expe&ed  eafily  to  paf3  the  (trait  with 
the  wind  in  its  dern,  on  its  entering  the  channel  is  re¬ 
dded  by  the  oppodte  current,  and,  impelled  by  two 
forces  in  contrary  dired ions,  is  at  length  dafhed  on  the 
rock  of  Scylla,  or  driven  on  the  neighbouring  fands ; 
unlefs  the  pilot  (hall  apply  for  the  fuccour  neceffary  for 
his  prefervation.  For,  to  give  a(fidance  in  cafe  of  fuch 
accidents,  24  of  the  (Irongeft,  bolded,  and  mod  expe¬ 
rienced  Tailors,  well  acquainted  with  the  place,  are  da- 
tioned  night  and  day  along  the  fhcre  of  Medina  ;  who, 
at  the  report  of  guns  fired  as  fignals  of  did  refs  from  any 
veffel,  haden  to  its  adidance,  and  tow  it  with  one  of 
their  light  boats.  The  current,  where  it  is  dronged, 
does  not  extend  over  the  whole  flrait,  but  winds  thro\ 
it  in  intricate  meanders,  with  the  courfe  of  which  thefe 
men  are  perfe&ly  acquainted,  and  are  thus  able  to 
guide  the  (flip  in  fuch  a  manner  as  to  avoid  it.  Should 
the  pilot,  however,  confiding  in  his  own  (kill,  contemn 
or  negledl  this  aflidance,  however  great  his  ability  or 
experience,  he  would  run  the  mod  imminent  rifle  of  be¬ 
ing  fhipwrecked.  In  this  agitation  and  conflict  of  the 
waters,  forced  one  way  by  the  current,  and  driven  in  a 
contrary  dire&ion  by  the  w  ind,  it  is  uielefs  to  throw 
the  line  to  difeover  the  depth  of  the  bottom,  the  vio¬ 
lence  of  the  current  frequently  carrying  the  lead  almod 
on  the  furface  of  the  water.  The  dronged  cables, 
though  fome  feet  in  circumference,  break  like  fmall 
cords.  Should  two  or  three  anchors  be  thrown  out, 
the  bottom  is  fo  rocky  that  they  either  take  no  hold  ; 
or,  if  they  (hould,  are  foon  loofened  by  the  violence  of 
the  waves.  Every  expedient  afforded  by  the  art  of  na¬ 
vigation,  though  it  might  fucceed  in  faving  a  (hip  in 
other  parts  of  the  Mediterranean,  or  even  the  tremen¬ 
dous  ocean,  is  ufelefs  here.  The  only  means  of  avoid¬ 
ing  being  dafhed  againd  the  rocks,  or  driven  upon  the 
iand3  in  the  midd  of  this  furious  conted  of  the  winds 


and  waves,  is  to  have  recomfe  to  the  fkill  and  courage 
of  thefe  Medinefe  feamcn.’* 

Charybdis  is  lituated  within  the  drait,  in  that  part 
of  the  lea  which  I ies  between  a  projection  of  land  mi¬ 
med  Punt  a  Secca,  and  another  projection  on  which 
dands  the  tower  called  Lanterna ,  or  the  lig'.it-houfe,  a 
light  being  placed  at  its  top  to  guide  veffels  which  may 
enter  the  harbour  by  night.  Every  writer,  who  has 
hitherto  deferibed  Charybdis,  has  fuppofed  it  to  be  a 
whirlpool  ;  but  this  is  a  midake,  as  Spallanzani  has 
completely  proved,  by  afeertaining  what  it  really  is. 

“  Charybdis  is  didant  from  the  (bore  of  Medina  about 
7 50  feet,  and  is  called  by  the  people  of  the  country  Ca¬ 
lofaro ,  not  from  the  agitation  of  the  waves,  as  fome 
have  fuppofed,  but  from  and**e<>r;  that  is,  the 
beautiful  tower,  from  the  light- houfe  ere&ed  near  it  for 
the  guidance  of  veffels.  The  phenomenon  of  the  Calo- 
faro  is  obfervable  when  the  current  is  defeending  ;  for 
when  the  current  fets  in  from  th«e  north,  the  pilots  call 
it  the  defeending  rema ,  or  purrent  ;  and  when  it  runs 
from  the  fouth,  the  afeending  rema .  The  current  afeends 
or  defeends  at  the  riling  or  fetting  cf  the  moon,  and 
continues  for  fix  hours.  In  che  interval  between  each 
afeent  or  delcent,  there  is  a  calm  which  lads  at  lead  a 
quarter  of  an  hour,  but  not  longer  than  an  hour.  Af¬ 
terwards,  at  the  riling  or  fetting  of  the  moon,  the  cur¬ 
rent  enters  from  the  north,  making  various  angles  of 
incidence  with  the  (bore,  and  at  length  reaches  the  Ca- 
Icfaro.  This  delay  fometimes  continues  two  hours; 
fometiine8  it  immediately  falls  into  the  Calofaro  ;  and 
then  experience  has  taught  that  it  is  a  certain  token  of 
bad  weather.” 

When  our  author  obferved  Charybdis  from  the  fhor^f 
it  appeared  like  a  group  of  tumultuous  waters  ;  which 
group,  as  he  approached,  became  more  extenfive  and 
more  agitated.  He  wa^carried  to  the  edge,  where  he 
(topped  fome  time  to  make  the  requifite  obfervations  ; 
and  was  then  convinced,  beyond  the  (hadow  of  a  doubt, 
that  what  he  faw  was  by  no  means  a  vortex  or  whirl¬ 
pool. 

Hydrologids  teach  us,  that  by  a  whirlpool  in  a  run¬ 
ning  water  we  are  to  underlland  that  circular  courfe 
which  it  takes  in  certain  circumdances  ;  and  that  this 
courfe  or  revolution  generates  in  the  middle  a  hollow 
inverted  cone,  of  a  greater  or  lefs  depth,  the  iifternal 
fides  of  which  have  a  fpiral  motion.  But  Spallanzani  per¬ 
ceived  nothing  of  this  kind  in  the  Calofaro.  Its  revol¬ 
ving  motion  was  circumfcribed  to  a  circle  of  at  mod  100 
feet  in  diameter  ;  within  which  limits  there  was  no  in¬ 
curvation  of  any  kind,  nor  vertiginous  motion,  but  an 
inceffant  undulation  of  agitated  waters,  which  rofe,  fell, 
beat,  and  dadied  on  each  other.  Yet  thefe  irregular 
motions  were  fo  far  placid,  that  nothing  was  to  be 
feared  in  pafiing  over  the  fpot,  which*  he  did  ;  though 
their  little  bark  rocked  very  much  from  the  continual 
agitation,  fo  that  they  were  obliged  conllantly  to  make 
ule  of  their  oars  to  prevent  its  being  driven  out  of  the 
Calofaro.  Our  author  threw  fubilances  of  different 
kinds  into  the  dream.  Such  as  were  fpeciflcally  hea¬ 
vier  than  the  water  funk,  and  appeared  no  more  ;  thofe 
which  were  lighter  remained  on  the  furface,  but  were 
foon  driven  out  of  the  revolving  circle  by  the  agitation 
of  the  water. 

Though  from  thefe  obfervations  he  was  convinced 
that  there  was  no  gulph  under  the  Calofaro,  as  other- 

wife 
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wife  there  would  have  been  a  whirlpool,  which  would 
have  carried  down  into  it  the  floating  fuhftances  ;  he 
determined  to  found  the  bottom  with  the  plummet,  and 
found  its  greatefl  depth  did  not  exceed  500  feet.  Fie 
was  like  wife  informed  ,  to  his  no  fmall  furprife,  that  be¬ 
yond  the  Calofaro,  towards  the  middle  of  the  {trait,  the 
depth  was  double. 

When  the  current  and  the  wind  are  contrary  to  each 
other,  and  both  in  their  greateft  ^violence,  efpecially 
when  the  fcilocco,  or  fouth  wind,  blows,  the  fwelling 
and  dafhing  of  the  waves  within  the  Calofaro  is  much 
flronger,  more  impetuous,  and  more  extenfive.  It  then 
contains  three  or  four  fmall  whirlpools,  or  even  more, 
according  to  the  greatnefs  of  its  extent  and  violence. 
If  at  this  time  fmall  veflels  are  driven  into  the  Calofaro 
by  the  current  or  the  wind,  they  are  feen  to  whirl 
round,  rock,  and  plunge,  but  are  never  drawn  down  in¬ 
to  the  vortex.  They  only  link  when  filled  with  water, 
by  the  waves  beating  over  them.  When  veffcls  of  a 
larger  lize  are  forced  into  it,  whatever  wind  they  have 
they  cannot  extricate  themfelves;  their  fails  are  ufolefs; 
and  after  having  been  for  fome  time  tolled  about  by  the 
waves,  if  they  are  not  affifted  by  the  pilots  of  the  coun¬ 
try,  who  know  how  to  bring  them  out  of  the  courfe  of 
the  current,  they  are  furioufly  driven  upon  the  neigh¬ 
bouring  (bore  of  the  Lanterna,  where  they  are  wreck¬ 
ed,  and  the  greater  part  of  their  crews  penlh  in  the 
waves. 

From  tliefe  faffs,  the  claffical  reader  will  perceive, 
that  the  ancient  deferiptions  of  Charybdis  are  by  no 
means  fo  accurate  as  thofe  of  Scylla.  The  faying, 
however,  which  became  proverbial  among  the  ancients, 
viz.  that  “  he  who  endeavours  to  avoid  Charybdis, 
dafhes  upon  Scylla,,>  is,  in  a  great  meafure,  true.  If  a 
fhip  be  extricated  from  the  fury  of  Charybdis,  and  car¬ 
ried  by  a  ftrong  foulherly  wind  along  the  (frail  towards 
the  northern  entrance,  it  will  indeed  pafs  out  fafely  ; 
but  fhould  it  meet  with  a  wind  in  a  nearly  oppofne  di¬ 
rection,  it  would  become  the  fport  of  both  thefe  winds, 
and,  unable  to  advance  or  recede,  be  driven  in  a  middle 
courfe  between  their  two  direflions,  that  is  to  fay,  full 
upon  the  rock  of  Scylla,  if  it  be  not  immediately  addl¬ 
ed  by  the  pilots.  It  is  likewife  obferved,  that  in  thefe 
hurricanes  a  land  wind  frequently  rifes,  which  defeends 
from  a  narrow  pafs  in  Calabria,  and  increafes  the  force 
with  which  the  (hip  is  impelled  towards  the  rock. 

SEA-sickness  is  a  diforder  which  has  been  but 
little  treated  of,  notwithllanding  the  frequency  of  its 
occurrence,  and  the  irkfomeuefs  and  diftrefs  to  which 
the  patient  is  fubjeffed  during  its  continuance  It  has 
been  found  to  be  very  beneficial  in  feveral  difeafes,  a 
mong  which  the  principal  are  aflhmatic  and  pulmonary 
complaints  ;  and  there  are  very  few  inftances  of  its  be¬ 
ing  attended  with  fatal  confequences.  The  fea-fick- 
nefs  feems  to  be  a  fpafmodic  affection  of  the  ftomach, 
produced  by  the  alternate  preffure  and  recefs  of  the 
contents  of  that  vifeus  againfl  its  lower  internal  fur- 
face,  according  as  the  life  and  fall  of  the  fhiq  oppofes 
or  recedes  from  the  action  of  gravity. 

The  feas  in  which  this  diforder  attacks  th|  paffenger 
with  the  greateft  violence,  are  thofe  where  the  waves 
have  long  uninterrupted  freedom  of  aCtion  ;  of  courfe, 
bays,  gulphs,  and  channels,  may  be  navigated  with  lefs 
inconvenience,  as  the  waves,  meeting  with  more  frequent 
refiflance,  and  the  repercuffion  being  confiderably 


ftronger,  the  veffel  does  not  experience  that  gentle  un!»  Sea.fiM 
form  vacillation  which  fickens  the  ftomach,  and  renders  .  nefsI 
the  head  giddy.  Ey  the  fame  argument,  a  perfon  feels  ^  ^ I 
lefs  inconvenience  from  the  diforder  on  the  wide  ocean 
in  a  fmall  veffel,  on  which  the  flighted  motion  of  the 
waves  makes  a  ftrong  impreffion.  He  is  likewife  lefs  9 
expofed  to  it  in  a  very  large  veffel,  as  in  a  (hip  of  the 
line,  or  a  large  merchantman  deeply  laden ;  as  the 
waves,  in  this  cafe,  fcarcely  affeCt  the  veffel.  It  is  in 
fhips  of  the  middling  fi/.e,  and  which  carry  but  a  light 
cargo,  that  the  paffenger  fullers  rnoft  from  the  fea  fick- 
nefs.  It  has  been  obferved,  that  this  diiorder  affeCis 
people  in  years  lefs  than  young  perfons  ;  thofe  of  <\ 
dark  lefs  than  thofe  of  a.  fair  compleetion,  and  that  it 
feldom  attacks  infants.  The  duration, is  not  limited  to 
any  fixed  period  of  t  me  ;  with  fome  it  lads  only  a  few 
days,  with  others  weeks,  months,  and  even  during  the 
whole  courfe  of  the  voyage.  The  fooner  it  takes  place 
after  embarkation,  the  greater  probability  is  there  of 
its  continuance.  It  does  not  always  ceafe  immediately 
on  landing,  but  has  been  known,  in  fome  cafes,  to  con¬ 
tinue  for  a  confiderable  time.  Even  the  oldeft  and  1 
moll  {kilful  feamen  have  experienced  a  relapfe,  efpe-  I 
cially  if  they  have  quitted  the  fea  fcrvice  for  a  long  term 
of  years. 

There  have  been  many  modes  recommended  for  mi¬ 
tigating,  if  not  entirely  preventing,  this  diforder;  among  1 
which  the  following  feem  the  moil  efficacious  : 

1.  Not  to  go  on  board  immediately  after  eating; 
and,  when  on  board,  not  to  eat  in  any  great  quantity 
at  any  one  meal. 

2.  To  take  ftrong  exercife,  with  33  little  intermiffion 
as  conveniently  can  be  done  ;  for  inftance,  to  affift  at 
the  pumps,  or  any  other  aCiive  employment,  as  indolent 
and  flothful  paffengers  always  fuffer  moil  from  the  dif¬ 
order. 

3.  To  keep  much  upon  deck,  even  in  flormy  and; 
rainy  weather,  as  the  fea  breeze  is  lefs  liable  to  affeCl 
the  ftomach  than  the  ihignated  air  of  the  cabin,  which 
is  frequently  rcndeied  infe&ious  for  want  of  fufficient 
circulation. 

4.  Not  to  watch  the  motion  of  the  waves,  efpecially 
when  ftrongly  agitated  with  tempeft. 

5.  To  avoid  carefully  all  employments  which  harafs 
the  mi  id,  as  reading,  ftudy,  meditation,  and  gaming  ; 
a  id.  on  the  other  hand,  to  feek  every  opportunity  of 
mirth  and  mental  relaxation. 

6.  fo  drink  occasionally  carbonic  acids,  ai  the  froth 

of  ftrong  fermented*  beer,  or  wine  mixed  with  Seltzer  I 

water,  and  fermented -with  pounded  fugar,  or  a  glafs  of  I 

Champaign. 

7.  It  will  be  found  of  great  fervice  to  take  the  acid 
of  fulphur  dulcified,  dropped  upon  lump  fugar,  or  in 
peppermint-water;  or  ten  drops  of  fulphureous  ether. 

With  regard  to  eating,  it  is  advisable  to  be  very 
fparing,  at  leaf!  not  to  eat  much  at  one  meal.  The 
proper  diet  is  bread  and  frefh  meat,  which  fhould  be 
eaten  cold  with  pepper.  All  fvveet  favoured  food 
fhould  be  carefully  avoided  ;  and  the  paffenger  fhould 
refrain  from  fat,  but  efpecially  from  all  meat  that  is  in 
the  leafl  degree  tainted.  Even  the  odour  of  flowers  is 
very  pernicious  ;  for  which  reafon,  it  is  not  expedient 
to  examine  marine  productions,  as  thefe  generally  have 
a  naufeating  fmell.  The  fumes  of  vinegar  may  be  in¬ 
haled  with  great  benefit.  The  drink  fhould  confift  of 
1  tart 
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tart  wines,  lemonade,  or  Seltzer  water,  but  never 
common  water.  The  paffenger  would  do  well  to  drink 
little  and  often.  As  experience  has  proved,  that  an 
accidental  diarrhoea  has  frequently  relieved  the  patient 
from  the  fea-ficknefs,  it  will  be  prudent  to  follow  the 
clue  of  nature,  and  take  a  gentle  laxative,  or,  if  circum¬ 
stances  will  permit,  a  clyfter  of  falt-water  and  Venice 
foap,  which  is  the  more  neceflary,  as  fea-faring  people 
are  liable  to  obftru&ioas.  it  will  further  be  found  ufe- 
ful  to  apply  to  the  pit  of  the  ftomach  a  tonic  anodyne 
antifpafmodic  emplaftrucn,  fpread  upon  leather,  and  co¬ 
vered  with  linen. 

Where  the  above  preventives  have  nqt  been  employ¬ 
ed,  or  have  not  fucceeded  in  fecuring  the  paffenger 
from  the  fea  ficknefs,  he  may,  however,  experience  con- 
fiderable  relief  from  the  following  remedies  : 

If  fymptoms  of  vomiting  appear,  they  may  frequent¬ 
ly  be  remedied  by  the  patient  proftrating  himfelf  in  a 
horizontal  pofition,  upon  the  back  or  belly,  and  ly- 
ing  perfectly  it  ill.  We  would  recommend  likewife  a 
gentle  compreffion  of  the  abdomen.  But  if  the  fits  of 
vomiting  are  too  violent  to  be  repreffed,  in  that  cafe,  it 
is  bed  to  promote  them  by  a  ftrong  dofe  of  falt-water  ; 
an  expedient,  however,  which  mull  not  be  too  often 
repeated,  as  it  tends  dill  more  to  weaken  the  ftomach. 
When  the  emetic  takes  effeft,  let  the  patient  bend  his 
body,  advancing  his  knees  towards  his  bread,  and  fup- 
port  his  head  agalnd  a  firm  and  folid  reding-place.  He 
mud  be  particularly  careful  to  untie  his  garters  and 
.  cravat,  as  this  precaution  will  fecure  him  from  the  rifle 
of  a  rupture,  and  from  the  ill  effufts  of  the  blood  iufh- 
ing  violently  towards  the  head  and  bread. 

After  the  vomiting  has  fubfided.  its  return  may  be 
guarded  againd  by  preferviog  a  date,  of  repofc,  and 
even  keeping  the  eyes  dint  for  a  confiderable  time.  Let 
the  patient  choofe  a  cool,  ventilated  place,  remember¬ 
ing  to  keep  himfelf  warm  and  well  clothed,  as  perfpira 
tion  is  highly  falutary.  But  he  mud  not  indulge  in 
'too  long  deep  during  the  day-time,  as  this  induces  tor- 
pidnefs.  In  the  morning  he  fhould  condantly  take  a 
gargle  of  fugar  diffolved  in  vinegar.  Let  him  eat 
often,  but  fparingly ;  and  if  he  can  content  himfelf  with 
a  difh  of  chocolate,  cofFec,  or  drong  tea,  he  will  reap 
dill  greater  benefit.  He  fhould  never  drink  water  in 
its  pure  elementary  date,  but  mix  it  with  brandy,  vi¬ 
negar,  or  wine.  In  the  morning,  indead  of  brandy,  he 
may  take  a  glafs  of  wine,  with  an  infufion  of  orange 
peel,  gentian  root,  or  Peruvian  bark  [quinquina).  A 
glafs  of  punch  taken  occafionally  will  prove  of  very  ef- 
fentia!  fervice,  as  it  promotes  perfpiration. 

Perfons  in  the  habit  of  fmoking,  will  find  a  pleafant 
and  falutary  companion  in  the  pipe  ;  but  thofe  who  are 
not  accudomed  to  it  will  be  fufferers  by  taking  to  the 
practice. 

Tn  conclufion,  it  is  proper  to  add,  that  warm  cloth¬ 
ing,  flannel  fhirts,  trowfers,  caps,  &c.  are  efficacious  re¬ 
medies  againd  excefiive  expe&oration,  and  all  other 
fymptoms  of  this  terrible  diforder. 

SECTOR  of  a  Sphere,  is  the  folid  generated  by 
the  revolution  of  the  fedtor  of  a  circle  about  one  of  its 
Tadii ;  the  other  radius  deferibing  the  furface  of  a  cone, 
and  the  circular  arc  a  circular  portion  of  the  furface  of 
the  fphere  of  the  fame  radius.  So  that  the  fpherical 
fe&or  confifts  of  a  right  cone,  and  of  a  fegment  of  the 
fphere  having  the  fame  common  bafe  with  the  cone* 
s  Suppl.  Vol.II.  Part  II. 
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of  And  hence  the  folid  content  of  it  will  be  found  by 
multiplying  the  bale  or  fpherical  furface  by  the  radius 
of  the  fphere,  and  taking  a  third  part  of  the  produCL 
Sector  of  an  eliipfe ,  or  of  an  hyperbola,  See.  is  a  part 
refembling  the  circular  fedtor,  being  contained  by  three 
lines,  two  of  which  are  radii,  or  lines  drawn  from  the 
centre  of  the  figure  to  the  curve,  and  the  intercepted 
arc  or  part  of  that  curve. 

SEEDS,  Preservation  of,  in  a  date  fit  for  vege- 
tation,  is  a  matter  of  great  and  general  importance,  be* 
caufe,  if  it  can  be  accomplifhed,  it  will  enable  us  to  rear 
many  ufeful  plants  in  one  country  which  are  there  un¬ 
known,  being  indigenous  only  in  others  at  a  great  di¬ 
dance  from  it.  There  is  a  letter  on  this  fubjedl  in  the 
1 6th  volume  of  the  Tranfaflions  of  the  Society  of  Arts, 
See.  from  which  we  fhall  extradl  what  is  fit  for  our 
purpofe. 

“  Many  years  ago  (fays  the  author),  having  obferved 
forne  feeds  which  had  got  accidentally  amongit  raifms, 
and  that  they  were  fuch  as  are  generally  attended  with 
difficulty  to  raife  in  England  after  coming  in  the  u  .al 
way  from  abroad,  I  fowed  them  in  pots,  within  a  ti¬ 
ming  ;  and  as  all  of  them  grew,  I  commifiioncd  tny 
fons,  who  were  then  abroad,  to  pack  up  all  forts  of 
feeds  they  could  procure  in'abforbent  paper,  and  ftnd 
fome  of  them  furrounded  by  raifms,  and  others  by 
brown  moid  fugar;  concluding  that  the  former  .  feeds 
had  been  preferved  by  a  peculiarly  favourable  date  of 
moifture  thus  afforded  them.  It  occurred,  likewife, 
that  as  many  of  our  common  feeds,  fuch  a3  clover, 
charlock,  &c.  would  lie  dormant  for  ages  within  the 
earth,  well  preserved  for  vegetation  whenever  they 
might  happen  to  be  thrown  to  the  furface,  and  expofed 
to  the  atmofphere,  fo  thefe  foreign  feeds  might  be 
equally  preferved,  for  many  months  at  lead,  by  the 
knJly  covering  and  genial  nioiflure  that  either  raifms 
or  fugar  afforded  them  :  and  this  conjecture  was  really 
fulfilled,  as  not  one  in  twenty  of  them  failed  to  vege¬ 
tate,  when  thofe  of  the  fame  kinds,  that  I  ordered  to 
be  fent  lapped  in  common  parcels,  and  forwarded  with 
them,  would  not  grow  at  all.  I  obferved,  upon  exa¬ 
mining  them  all  before  they  were  committed  to  the 
earth,  that  there  was  a  prevailing  drynefs  in  the  latter, 
and  that  the  former  looked  trefh  and  healthy,  and  were 
not  in  the  lead  infefted  by  infers,  as  was  the  cafe  with 
the  others.  It  lias  been  tried  repeatedly  to  convey 
feeds  (of  many  plants  difficult  to  raife)  clofed  up 
in  bottles,  but  without  fuccefs ;  fome  greater  propor¬ 
tion  of  air,  as  well  as  a  proper  date  ot  moifture,  per¬ 
haps,  being  nectffary.  I  fhould  alfo  obferve,  thac  no 
difference  was  made  in  the  package  of  the  feeds,  re- 
fpe&ing  their  being  kept  in  hufics,  pods,  See.  fo  as  to 
give  thofe  in  raifms  or  fugar  any  advantage  over  the 
others,  all  being  fent  equally  guarded  by  their  natural 
teguments.  ” 

SEGALIEN,  the  name  given  by  Europeans  to  a . 
large  ifiand  feparated  by  a  narrow  channel  from  the 
coaft  of  Chinefe  Tanary,  and  called  by  the  natives 
Tchoha,  and  by  the  Chinefe  Qku-JeJfo.  It  lies  between 
the  46th  and  54th  degrees  of  north  latitude,  but  its 
breadth  from  eaft  to  weft  is  not  known  Indeed  hardly 
any  thing  about  it  was  known  till  the  year  1787,  that 
M.  La  Peroufe  penetrated  almoft  to  the  bottom  of  the 
channel  which  feparates  it  from  the  continent,  and 
which  grew  fo  very  Ihallovv  as  he  advanced  northward 
3  Q_  .  -  that, 
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Scgalien.  that,  in  all  probability*  the  ifland  will  f°on  — . 

-  peninfala.  The  French  frigates  came  to  anchor  in  dit- 

ferent  bays  on  the  coall  of  Scgahen  ;  and  the  fined  of 
thefe  bays,  to  which  the  Commodore  gave  the  name  of 
Bate  d’EJlaing ,  is  fituated  in  48^  59'  N.  Lat.  and  140° 
Q2'  Lon.  Eafl  from  Paris.  . 

La  Peroufe  and  M.  Rollin,  the  furgeon  of  his  (hip, 
both  defcribe  the  natives  of  this  ifland  as  a  worthy  and 
intelligent  people.  Of  the  prefents  which  were  made 
to  them,  they  feemed  to  fet  a  value  only  on  fuch  as 
were  ufeful.  Iron  and  fluffs  prevailed  over  every  thing; 
they  underflood  metals  as  well  as  their  guefls,  and  for 
ornament  preferred  filver  to  copper,  and  copper  to  iron. 
They  make  ufe  of  looms,  which,  though  fmall,  are 
very  complete  inftruments  ;  and  by  means  of  fpindles 
they  prepare  thread  of  the  hair  of  animals,  of  the  bark 
of  the  willow,  and  the  great  nettle,  from  which  they 
make  their  fluffs.  They  are  of  a  moderate  fize,  fquat, 
and  flrong  built,  with  the  mufcles  of  their  bodies  very 
exa£ly  defined  :  their  common  height  is  five  feet,  and 
the  greateft  does  not  exceed  five  feet  four  inches  ;  but 
men  of  this  fize  are  very  uncommon  among  them. 
They  have  all  a  large  head,  and  a  broader  and  more 
rounded  face  than  Europeans ;  their  countenance  is  ani¬ 
mated  and  agreeable,  thctagli,  upon  the  whole,  it  is 
deflitute  of  that  regularity  and  grace  which  we  efieem 
fo  effential  to  beauty  :  they  have  large  cheeks,  a  fhort 
rofe  rounded  at  its  extremity,  with  very  broad  noftnls: 
their  eyes  are  lively,  of  a  moderate  fize,  for  the  mod 
part  black,  though  fome  have  blue  ones  among  them  : 
their  eyebrows  are  bufhy,  their  mouth  of  the  common 
fize,  their  voice  is  flrong,  their  lips  are  rather  thick, 
and  of  a  dull  red  :  M.  Rollin  remarked,  that  in  feveial 
the  upper  lip  was  tattoed,  and  tinged  of  a  blue  colour  : 
thefe,  as  well  as  their  eyes,  are  capable  of  every  variety 
of  expreffion  :  their  teeth  are  white,  tven,  and  of  the 
ufual  number  ;  their  chin  is  roundel  and  a  little  advan¬ 
cing  ;  their  ears  are  fmall  :  they  bore  and  wear  in  them 
glafs  ornaments  or  filver  rings. 

The  women  aie  not  fo  large  as  the  men,  and  are  of 
a  more  rounded  and  delicate  figure,  though  there  is  but 
little  difference  between  the  features  of  their  faces. 
Their  upper  lip  is  tattoed  all  over  of  a  blue  colour,  and 
they  wear  their  hair  long  and  flowing:  their  drefs  hard¬ 
ly  differs  from  that  of  the  men  ;  the  colour  of  the  (kin 
in  both  fexes  is  tawny,  and  that  of  their  nails,  which 
they  fuffer  to  grow7  to  a  great  length,  is  a  fhade  darker 
than  that  of  Europeans.  Thefe  iflanders  are  very  hairy, 
and  have  long  beards,  which  gives,  efpecially  to  the 
old  men,  a  grave  and  venerable  air :  thefe  lafl  appear  to 
be  held  in  much  refpedl  by  the  younger  part  of  the  in¬ 
habitants.  The  hair  of  their  head  is  black,  imooth, 
and  moderately  flrong  ;  in  fome  it  is  of  a  chefnut  co¬ 
lour  :  they  all  wear  it  lound,  about  fix  inches  long  be¬ 
hind,  and  cut  into  a  brufh  011  the  top  of  their  head  and 
over  the  temples. 

Their  clothing  confifls  of  a  kind  of  furtout  which 
wraps  over  before,  where  it  is  fattened  by  little  buttons, 
firings,  and  a  girdle  placed  above  the  haunches.  This 
furtout  is  made  of  fkin  or  quilted  nankeen,  a  kind  of 
fluff  that  they  make  of  willow  bark:  it  generally  reaches 
to  the  calf  of  the  leg,  and  fometimes  even  lower,'  which 
for  the  moll  part  renders  the  ufe  of  drawers  unnecef- 
fary  :  fome  of  them  wear  feal  fkin  boots,  the  feet  of 
which,  in  form  and  workmanfcip,  refembles  the  Chinefe 
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become  a  fhoe  ;  but  the  greater  number  of  them  go  bare-footed  Segalisn, 
and  bare-headed:  a  few  indeed  wear  a  bandage  of  bear-  ~^r— 
fkin  round  the  head  ;  but  this  is  rather  as  an  ornament 
than  a  defence  again  (l  the  weather. 

Like  the  lower  claffes  of  the  Chinefe,  they  all  wear 
a  girdle,  to  which  they  hang  their  knife  as  a  defence 
againfl  the  bears,  and  fevcral  little  pockets,  into  which 
they  put  their  flint  and  Reel,  their  pipe,  and  their  box 
of  tobacco  ;  for  they  make  a  general  pra&ice  of  fmo- 
king. 

Their  huts  are  fufficient  to  defend  them  againfl  the 
rain  and  other  inclemencies  of  the  air,  but  are  very 
fmall  in  proportion  to  the  number  of  the  inhabitants 
which  they  contain.  The  roof  is  formed  of  two  incli¬ 
ned  planes,  which  are  from  ten  to  twelve  feet  high  at 
their  junction,  and  three  or  four  on  the  fides:  the 
breadth  of  the  roof  is  about  fifteen  feet,  and  its  length 
eighteen  :  thefe  cabins  are  conftru&ed  of  frame  work, 
flrongly  put  together,  the  tides  being  filled  up  with  the 
bark  of  trees,  and  the  top  thatched  with  dry  grafs  in  the 
fame  manner  as  our  cottages  are. 

On  the  infide  of  thefe  houfes  is  a  fquare  of  earth  raf¬ 
fed  about  fix  inches  above  the  ground,  and  fupported 
on  the  fides  by  ftrong  planking  ;  on  this  they  make  the 
fire  :  along  the  fides  of  the  apartment  are  benches  twelve 
or  fifteen  inches  high,  which  they  cover  with  mats,  on 
which  they  fleep. 

The  utenfils  that  they  employ  in  cooking  their  food 
confift  of  an  iron  pot,  (hells,  veffeis  made  of  wood  and 
birch  bark,  of  various  (hapes  and  workmanfhip  ;  and,^ 
like  the  Chinefe,  they  take  up  their  food  with  little 
flicks  :  they  have  generally  two  meals  in  the  day,  one 
at  noon,  and  the  other  in  the  evening. 

The  habitations  in  the  fouth  part  of  the  ifland  are 
much  better  built  and  furnifhed,  having  for  the  moil 
part  planked  floors  :  our  author  faw  in  them  fome  vef¬ 
feis  of  japan  porcelain,  on  which  the  owners  appeared 
to  fet  great  value,  probably  becaufe  they  are  not  to  bo 
procured  but  with  great  trouble  and  at  confiderable  ex¬ 
pence.  They  cultivate  no  kind  of  vegetable,  living  only 


on  dried  and  finoked  lift,  and  what  little  game  they 
take  by  hunting. 

Each  family  has  its  own  canoe,  and  implements  for 
fi filing  and  hunting.  Their  arms  are  bows,  javelins 
and  a  kind  of  (pontoon,  which  they  ufe  principally  in 
bear-hunting.  By  the  fide  of  their  houfes  are  the  ma¬ 
gazines,  in  which  they  lay  up  the  provifion  which  they 
have  prepared  and  colie&ed  during  fummei  for  their 
winter  fubfittence.  It  confifts  of  dried  fi(h,  and  a  con- 
(iderable  quantity  of  garlic  and  wild  celery,  angelica,  a 
bulbous  root  which  they  call  ape ,  better  known  under 
the  name  of  the  yellow  lily  of  Kamtfchatka,  and  (ifh 
oil,  which  they  pteferve  in  the  ilomachs  of  bears,  and 
other  large  animals.  Thefe  magazines  are  made  o£ 
planks,  (Irongly  and  clofely  put  together,  raifed  above 
the  ground  on  flakes  about  four  feet  high. 

Dogs  are  the  only  domeilic  animals  belonging  to  the 
natives  of  Tchoka  ;  they  are  of  a  middling  fize,  with 
(baggy  hair,  pricked  cars,  and  a  (haip  long  muzzle  ; 
their  cry  is  loud  and  not  favage. 

'Thefe  people,  who  are  of  a  very  mild  and  utifufpeft- 
ing  difpofition,  appear  to  have  commercial  intercourfe 
with  the  Chinefe  by  means  of  the  Mantchou  Tartars, 
with  the  Ruffians  to  the  north  of  thtir  ifland,  and  the 
Japanefc  to  the  fouth  :  but  the  articles  of  trade  are  of 


S  E  G  _  [49 

•ginen?*,  no  patent  confcqucnce,  confi itm ^  oniy  ot  a  few  furs  and 

Sego.  v/h?'le  oil  This  fiih  is  caught  only  on  the  fouthern 

-~r~  coaft  of  the  ifland.  Their  inode  of  extra£ting-the  oil  is 
by  no  means  economical;  they  drag  the  whale  on  fan  re 
on  a  Hoping  ground,  and  fuffering  it  to  putiify,  receive 
in  a  trench^  at  the  foot  of  the  Hope,,  the  oil,  which  fe- 
parates  fpontaneoufly. 

The  ill  a  lid  is  well  wooded,  and  mountainous  towards 
the  centre,  but  is  Hat  and  level  along  the  coaft,  the  foil 
of  which  appears  admirably  adapted  to  agriculture  : 
vegetation  is  extremely  vigorous  here  ;  forelts  of  pine, 
widow,  oak,  and  birch,  cover  nearly  the  whole  furface. 
The  fea  abounds  with  iifh,  a3  well  as  the  rivers  and 
brooks,  which  f^atm  with  falmon  and  trout  of  an  ex¬ 
cellent  quality.  The  weather  is,  in  general,  foggy  and 
mild.  All  the  inhabitants  have  an  air  of  health  and 
flrength,  which  they  retain  even  to  extreme  old  age  ; 
nor  did  our  author  oblerve  among  them  any  initance  of 
defective  organization,  or  the  lead  trace  ot  contagious 
or  eruptive  diforders. 

SEGMENTS,  line  of, are  two  particular  lines,  fo 
called  on  Gunter’s  fedor.  They  he  between  the  lines 
of  fines  and  fuperficies,  and  aie  numbered  with  5,  6,  7> 
8,  9,  ic.  Ihey  reprefent  the  diameter  of  a  circle,  fo 
divided  into  100  part?,  as  that  a  right  line  drawn 
through  thofe  parts,  and  perpendicular  to  the  diameter, 
(h all  cut  the  circle  into  two  iegments,  the  greater  of 
which  (hall  have  the  fame  proportion  to  the  whole  cncle, 
as  the  parts  cut  off  have  to  1 00. 

SEGO,  the  capital  of  the  kingdom  of  Bambarra  in 
Africa,  is  fituated  on  the  hanks  of  the  Niger,  in  iq° 
4'  N.  Eat.  and  20  1'  Web  Long.  It  confifts,  properly 
fpeaking,  of  four  dillinCt  towns ;  two  on  the  northern 
bank  of  the  Niger,  called  Sego  Korro,  and  Sego  Loo; 
and  two  on  the  fouthern  bank,  called  Sego  Soo  Korro, 
and  Sego  See  Korro.  i  hey  are  all  furrounded  with 
high  mud-walls;  the  honfes  are  built  of  clay,  of  a  fquare 
form,  with  Hat  roofs ;  fome  of  them  have  two  Holies, 
and  many  of  them  are  whitewafiied.  Lcfides  thefe 
buildings,  Mocrifh  mofques  are  feen  in  every  quarter  ; 
and  the  fireets,  though  narrow,  are  broad  enough  for 
every  ufcful  purpofe  in  a  country  where  wheel  carriages 
are  entirely  unknown.  Mr  Park  informs  us,  that  from 
the  bed  inquiries  that  lie  could  make,  he  has  reafon  to 
believe  that  Sego  contains  altogether  about  thirty  thou- 
fand  inhabitants.  The  King  of  Bambarra  coniiantly 
refides  at  Sego  See  Korro  ;  he  employs  a  great  many 
Haves  in  conveying  people  over  the  liver,  and  the  money 
they  receive  (though  the  fare  is  only  ten  kowrie  (hells 
for  each  individual)  furnilhes  a  confiderable  revenue  to 
the  king  in  the  courfe  of  a  year.  The  canoes  ate  of  a 
fingular  conftrudtion,  each  of  them  being  formed  of  the 
trunks  of  two  large  trees,  rendered  concave,  and  joined 
together,  not  fide  by  fide,  but  endwiie  ;  the  junction 
being  exadtly  acrofs  the  middle  of  the  canoe  :  they  are 
therefore  very  long  and  difproportionably  narrow,  and 
have  neither  decks  nor  mails  ;  they  are,  however,  very 
roomy  ;  for  our  author  obferved  in  one  of  them  four 
horfes,  and  feveral  people,  eroding  over  the  river.  The 
view  of  ibis  exteniive  city  ;  the  numerou3  canoes  upon 
the  liver  ;  the  crowded  population,  a. id  the  cultivated 
Hate  of  the  iurrounding  country,  formed  altogether  a 
profpedt  of  civilization  end  magnificence  which  he  little 
expected  to  iiiid  i»  the  befom  of  Africa. 

He  met  not,  however,  in  Sego  with  that  hofpitality 
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which  he  bad  experienced  in  fomc  other  African  towns. 
The  Moors,  who  abound  in  it,  and  whofe  bigotry  len¬ 
ders  them  the  implacable  enemies  of  every  white  man  , 
fufpeCted  of  being  a  Chrifiian,  contrived  to  perfuade 
the  king  that  it  was  for  no  good  purpofe  he  had  come 
into  the  territories  of  Bambarrr.  He  was  there!  ore 
ordered  to  take  up  his  reftdence  h  village  a  little  di- 
flant,  without  being  admitted  into  the  royal  prelence. 
Even  there,  fo  ft  rung  was  the  prejudice  that  had  been 
excited  again  ft  him,  no  perfon  would  admit  him  into 
his  houfe.  About  funfet,  however,  as  he  was  preparing 
to  pafs  the  night  in  the  top  of  a  tree,  that  he  might 
not  be  in  danger  -of  being  torn  to  pieces  by  wild  beaib, 
a  poor  Negro  woman  conducted  him  to  her  hut,  dreffed 
a  fine  fi(h  for  his  fupper,  and  furnifhed  him  with  a  mat 
to  Heep  on.  She  then  called  to  the  female  part  of  her 
family,  who  had  flood  gazing  on  him  all  the  while  with 
fixed  aftonifhment,  to  refume  their  tafic  of  fpinning  cot¬ 
ton  ;  in  which  they  continued  to  employ  themiclves 
great  part  of  the  night.  They  lightened  their  labour 
by  fongs  ;  one  of  which  wae  compofed  extempore,  for 
our  author  was  himfelf  the  fubjedt  of  it.  It  was  fung 
by  one  of  the  young  women,  the  reft  joining  in  a  fort 
of  chorus.  The  air  was  fweet  and  plaintive,  and  the 
words,  literally  tranflated,  were  thefe— “  The  winds 
roared,  and  the  rains  fell. — The  poor  white  man,  faint 
and  weary,  came  and  fat  under  our  tree.  — He  has  no 
mother  to  bring  him  milk  ;  no  wife  to  grind  his  corn. 
Chorus.  Let  us  pity  the  white  man  ;  no  mother  has  he”. 
See.  Sc c.  “  Trifling  (fays  Mr  Park)  as  this  recital 
may  appear  to  the  reader,  to  a  perfon  in  my  litnation 
the  circumftance  was  affecting  in  the  higheft  degree.” 

Having  remained  three  days  in  this  village,  he  was 
di  {miffed  on  the  fourth,  after  receiving  from  the  king 
5000  kowiies,  to  enable  him  to  pur  chafe  provilions  in 
the  courle  of  his  journey.  Though  this  fum  amount¬ 
ed  only  to  one  pound  ft  tiling,  fo  cheap  are  the  neeefla- 
ries  of  life  in  Bambarra,  that  it  was  fufficieiit  to  pur- 
chafe  piovifions  for  himfelf,  and  corn  for  his  horie,  for 
fifty  days. 

BELL,  in  building,  is  of  two  kinds,  viz.  Ground 
SV//,  which  denotes  the  lowed  piece  of  timber  in  a 
wooden  building,  and  that  upon  which  the  whole  luper- 
ftrudture  is  raifed  ;  and  Sell  oj  a  IP  in  do  or  of  a  Door, 
which  is  the  bottom  piece  in  the  frame  of  them,  upon 
which  they  reft. 

SENN,  a  kind  of  itinerant  cowkeeper  in  Switzer¬ 
land,  particularly  in  the  canton  of  Appenzcll.  Thefe 
men  do  not  grow  fo  much  hay  themielves  as  they  re- 
quire  for  their  cattle  during  the  winter  feafon,  and  fome 
of  them  have  no  grafs  lands  at  all.  Ty  fupply  this  de¬ 
ficiency,  they  employ  agents  throughout  the  canton, 
who  aie  to  inform  them  where  good  hay  may  be  ob¬ 
tained,  which  farmers  made  it  in  favourable  weather, 
&c.  and  then  the  Scnn,  or  the  great  cowkeeper,  who 
is  in  want  of  fodder,  makes  his  agreements  for  the  win¬ 
ter  with  the  wealthier  farmers,  to  whom  he  fucctflively 
drives  his  cattle  as  foon  as  they  return  from  grafs. 
Thus  the  itinerant  Senn,  with  his  cows,  often  viiits  five 
different  places  during  the  winter  feafon.  He  who 
fells  the  hay  furnifhes  the  Senn  not  only  with  (tabling 
for  his  beafts,  but  boards  and  lodges  him  as  well  as  his 
whole  family.  In  return,  the  Senn,  belides  paying  the 
flipulated  price  for  the  hay,  allows  to  his  holt  as  much 
milk,  whey,  and  sieger  (a  kind  of  lean  cheefe)  as  may 
3<Xj  be 
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be  ufed  in  the  houfe,  and  leaves  him  alfo  the  manure  of  mg  from  food,  and  growing  lean.  The  happy  rival, Serrifttdwl 
liis  cows.  In  the  middle  of  April,  when  Nature  re-  on  whom  the  diifinguifhing  badge  of  fuperiority  has  dap 

devolved,  experiences  her  marked  vengeance,  and  is  shadow* 
butted,  wounded,  and  perfecnted  by  her  in  the  moil «  *' 

furious 


re 

vives,  the  Senn  again  iffues  forth  with  his  herd  to  the 
meadows  and  fertile  Alps,  which  he  rents  for  the  fum- 
mer.  Thus  the  life  of  thefe  men  is  a  conffant  migra¬ 
tion,  affording  the  moll  pleafing  variety,  and  blefiing 
them  with  health,  edntent,  and  cheerfulnefs  ;  but  they 
had  not  been  then  curfed  with  French  fraternity. 

Fine  cattle  are  the  pride  of  the  cowkeeper  who  in¬ 
habits  the  Alps  : — but,  not  fatisfied  with  their  natural 
beauty,  he  will  likewife  pleafe  his  vanity.  He  adorns 
his  bed  cows  with  large  bells  fufpended  from  broad 
thong's  ;  and  the  expence  in  fuch  bells  is  carried  even 
to  a  luxurious  excels.  Every  Senn  has  an  harmonious 
fet  of  at  lead  two  or  three  bells,  chiming  in  with  the 
famous  ranz  des  vacbes  (  a).  The  inhabitants  of  the 
Tyrol  bring  a  number  of  fuch  bells,  of  all  fizes,  to 
every  fair  kept  in  the  canton  of  Appenzell.  They  are 
fixed  to  a  broad  drap,  neatly  pinked,  cut  out,  and  em¬ 
broidered  ;  which  is  faftened  round  the  cow's  neck  by 
means  of  a  large  buckle.  A  bell  of  the  larged  iize 
meafures  upwards  of  a  foot  in  diameter,  is  of  an  uni¬ 
form  width  at  top,  fwells  out  in  the  middle,  and  tapers 
towards  the  end.  It  cods  from  forty  to  fifty  gilders  ; 
and  the  whole  peal  of  bells,  including  the  thongs,  will 
fometimes  be  worth  between  140  and  150  gilders, 
while  the  whole  apparel  of  the  Senn  himfdf,  when  bed 
attired,  does  not  amount  to  the  price  of  twenty  gilders. 
The  fined  black  cow  is  adorned  with  the  larged  bell, 
and  thofe  next  in  appearance  have  two  fmaller.  Thefe 
ornaments,  however,  are  not  worn  on  every  day,  but 
only  on  folemn  occafions,  viz.  when,  in  the  fpring,  they 
are  driven  up  the  Alps,  or  removed  from  one  pafture 
to  another;  or  when  they  defeend  in  the  autumn,  or 
tiavel  in  the  winter  to  the  different  farms,  where  their 
owner  has  contrafted  for  hay.  On  fuch  days,  the 
Senn,  even  in  the  depth  of  winter,  appears  drelfed  in  a 
fine  white  (hirt,  of  which  the  fleeves  are  rolled  up  above 
the  elbow  ;  neatly  embroidered  red  braces  keep  up  liis 
yellow  linen  trowfeTS,  which  reach  down  to  the  fhoes  ; 
a  fmall  leather  cap,  or  hat,  covers  his  head  ;  and  a  new 
milk  bowl,  of  wood  fkilfully  carved,  hangs  acrofs  the 


left  (boulder.  Thus  arrayed,  the  Senn  precedes  Ting¬ 
ing  the  ranz  des  vacbes,  and  followed  by  three  or  four 


fine  goats;  next  comes  the  handfomed  cow  with  the 
great  bell ;  then  the  two  other  cows  with  fmaller  bells  ; 
and  thefe  are  (ucceeded  by  the  red  of  the  cattle  walk¬ 
ing  one  after  another,  and  having  in  their  rear  the 
bull  with  a  one  legged  milking  dool  hanging  on 
his  horns  ;  the  procefiion  is  clofed  by  a  train eau,  or 
fledge,  on  which  are  placed  the  implements  for  the 
dairy.  It  is  furprifing  to  fee  how  proud  and  pleafed 
the  cows  dalk  forth  when  ornamented  with  their  bells. 
Who  would  imagine  that  even  thefe  animals  are  fenfible 
of  their  rank,  nay,  touched  with  vanity  and  jealoufy  ! 
If  the  leading  cow,  who  hitherto  bore  the  larged  bell, 
be  deprived  of  her  honours,  fhe  very  plainly  manifeds 
her  grief  at  the  difgrace,  by  lowing  inceffantly,  abftain- 


manner  ;  until  the  former  either  recovers  her 
bell,  or  is  entirely  removed  from  the  herd.  However 
fingular  this  phenomenon  may  appear,  it  is  placed  be¬ 
yond  all  doubt  by  the  concurring  ttdimony  of  cen¬ 
turies. 

The  cows,  when  difperfed  on  the  Alps,  are  brought 
together  by  the  voice  of  the  Senn,  who  is  then  faid  to 
allure  them  ( locken ).  How  well  the  cattle  didinguifh 
the  note  of  their  keeper  appears  from  the  circumftance 
of  their  haftening  to  him,  though  at  a  great  didance, 
whenever  he  begins  to  hum  the  ranz  des  caches.  He 
furnifhes  that  cow  which  is  wont  to  dray  faithed  with 
a  fmall  bell,  and  knows  by  her  arrival  that  all  the  red 
are  affembled. 

SERRISHTLHDAR,  in  Bengal,  keeper  of  re¬ 
cords  or  accounts. 

SEVEN  Stars,  a  common  denomination  given  to 
the  cluder  of  dars  in  the  neck,  of  the  iign  Taur  us,  the 
bull,  properly  called  the  Pleiades .  j  hey  are  fo  called 
from  their  number  Seven  which  appear  to  the  naked 
eye,  though  fome  eyes  can  difcovei  only  fix  of  them  ; 
but  by  the  help  of  telefcopes  there  appears  to  be  a  great 
multitude  of  them. 

SEZAWUL,  in  Bengal,  an  officer  deputed  occa* 
fi on  ally  to  enforce  the  due  payment  of  the  revenue. 

SHADOWS  (coloured),  a  curious  optical  phe¬ 
nomenon,  which  was  obferved,  a  conlideiable  number 
of  years  ago,  by  Profeflor  Schaffer  of  Vienna,  and* 
more  lately  by  Count  Rumford.  'Fhe  Count  made  the 
difeovery  when  profecuting  his  experiments  upon  light; 
of  which  the  reader  will  find  fome  account  under  the 
titles  Lamp  and  Photometer  in  this  SuppL  “  De- 
ffious  (fays  he)  of  comparing  the  intenfity  of  the  light 
of  a  clear  blue  Dry  by  day  with  that  of  a  common  wax- 
canole,  I  darkened  my  room,  and  letting  the  day  light 
from  the  north,  coming  thro*  a  hole  near  the  top  of  the 
window-  {butter,  fall  at  an  angle  of  about  70°  upon  a  fheet 
of  very  fine  white  paper,  1  placed  a  burning  wax-candle 
in  fuch  a  pofition  that  its  rays  fell  upon  the  fame  pa¬ 
per,  and,  as  near  as  1  could  guefs,  in  the  line  of  reflec¬ 
tion  of  the  rays  of  day-light  from  without  ;  when,  in- 
terpofing  a  cylinder  of  wood,  about  half  ,m  inch  in  dia-  - 
meter,  before  the  centre  of  the  paper,  and  at  the  di- 
ftance  of  abont  two  inches  from  its  fur  face,  I  w'as  much 
fnrpriftd  to  find  that  the  two  fhado.vs  proje&ed  by  the 
cylinder  upon  the  paper,  inilead  of  bring  merely  i  ha  des 
without  colour,  as  1  expected  ;  the  one  of  than,  that 
which,  correfpondmg  with  the  beam  of  cay  light,  was 
illuminated  by  the  cancle,  was  yeliow;  while  the  other, 
correfponding  to  the  light  01  the  candle,  and  confe- 
quently  illuminated  by  the  light  of  the  heavens,  was  of 
the  moll  beautiful  blue  that  it  is  poffiblt  to  imagine. 
This  appearance,  which  was  not  only  unexpe&ed,  but 
was  really  in  itfelf  in  the  higheft  degree  ttiikirg  and 
_ _ _  beautiful, 


(a)  This  famous  paftoral  fong  13  never  fung  by  the  cowherds  with  words  to  it :  all  the  tones  of  it  are  fimple, 
and  moftly  formed  within  the  throat.  Hence  the  tune  pr  duces  very  little  or  no  motion  of  the  jawbones,  and 
its  founds  do  not  refemble  thofe  which  commonly  Hue  from  the  human  throat,  but  rather  feem  to  be  the  tones 

for ^nutato^  3ny  breathinS'1'3  Pe'ci:ived>  and  as  the  cowherds  fometimes  fmg 
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$  low*,  beautiful,  I  found  upon  repeated  trials,  and  after  vary-  country  is  prepared, 
ing  the  experiment  in  every  way  I  could  think  of,  to 
be  fo  perfe&ly  permanent,  that  it  is  abfolutely  impoffi- 
ble  to  produce  two  fhadows  at  the  fame  time,  fiom  the 
fame  body,  the  one  anfwering  to  a  beam  of  day-light, 
and  the  other  to  the  light  of  a  candle  or  lamp,  without 
thefe  fhadows  being  coloured,  the  one  yellow,  and  the 
other  blue. 

“  If  the  candle  be  brought  nearer  to  the  paper,  the 
blue  fhadow  will  become  of  a  deeper  hue,  and  the  yel¬ 
low  fhadow  will  gradually  grow  fainter  ;  but  if  it  be 
removed  farther  off,  the  yellow  fhadow  will  become  of 
a  deeper  colour,  and  the  blue  fhadow  will  become 
fainter  ;  and  the  candle  remaining  flationary  in  the  fame 
place,  the  fame  varieties  in  the  lltength  cf  the  tints  of 
the  coloured  fhadows  may  be  produced  merely  by  open¬ 
ing  the  window- fh utter  a  little  more  or  ltfs,  and  ren¬ 
dering  the  illumination  of  the  paper,  by  the  light  from 
without,  flronger  or  weaker.  By  either  of  theie  means, 
the  coloured  fhadows  may  be  made  to  pafs  through  all 
the  gradations  of  fhade,  from  the  deepell  to  the  light- 
eft,  and  vice  verfa  ;  and  it  is  not  a  little  amufing  to  fee 
fhadows  thus  giowing  with  all  the  brilliancy  of  the 
pureft  and  molt  intenfe  prifmatic  colours,  then  puffing 
fuddenly  through  all  the  varieties  of  fhade,  preferving 
in  all  the  mod  petfe&  purity  of  tint,  growing  flronger 
and  fainter,  and  vanifhingand  returning,  at  command.” 

With  refpedt  to  the  caufes  of  the  colours  of  thefe 
fhadows,  there  is  no  doubt  (fays  the  Count  )T>ut  they 
arife  from  the  different  qualities  of  the  light  by  which 
they  are  illuminated  ;  but  how  they  are  produced,  does 
not  appear  to  him  fo  evident.  With  the  utmoft  de¬ 
ference  to  this  amiable  and  very  ingenious  philofopher, 
we  think  all  the  phenomena  of  coloured  fhadows  which 
he  enumerates*,  have  been,  or  may  be  accounted  for 
by  ProfefTor  Scherffer's  theory,  of  which  the  reader  will 
find,  we  hope,  a  perfpicuous  view  under  Accidental  Co - 
lours,  in  this  Supplement . 

SHAGREEN,  or  Chagrin,  in  commerce,  a  kind 
of 
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The  hind  part  only  of  the  hide,  J 
however,  which  is  cut  out  in  the  form  of  a  crcfcent 
about  a  Ruffian  ell  and  a  half  in  length  acrofs  the  loins, 
and  a  fhort  ell  in  breadth  along  the  back,  can  properly 
be  employed  for  fhagieen.  The  remaining  part,  as  is 
proved  by  experience,  is  improper  for  that  purpole,  and 
is  therefore  rejected. 

“  The  preparation  of  the  fkins,  after  being  cut  into 
the  above  form,  is  as  follows  : — They  are  depoliud  in 
a  tub  filled  with  pure  water,  and  fuftered  to  remain 
there  for  feveral  days,  till  they  are  thoroughly  foaked, 
and  the  hair  has  dropptd  off.  They  are  then  taken 
from  the  tub,  one  by  one,  extended  on  boards  placed 
in  an  oblique  diredtion  againfl  a  wall,  the  corners  of 
them,  which  reach  beyond  the  edged  of  the  board,  be¬ 
ing  made  fait,  and  the  hair  wdth  the  epidermis  is  their 
feraped  off  with  a  blunt  iron  feraper  called  urak .  The 
hems  thus  cleaned  are  again  put  in  pure  water  to  foak. 
When  all  the  (kins  have  undergone  this  part  cf  the  pro- 
cefs,  they  are  taken  from  the  water  a  fecond  time, 
fpread  out  one  after  the  other  as  before,  and  the  fkffi 


iide  is  feraped  with  the  fame  kind  cf  inftrument.  They 


grained  leather  ;  of  the  procefs  of  preparing  which, 
we  gave  the  bell  account  that  we  could  then  find  in 
the  Encyclopedia .  That  account,  however,  as  we  learn 
from  ProfefTor  Pallas,  is  very  defe&ive.  lie  fays,  in¬ 
deed,  that  i  o  accurate  account  of  it  has  ever  been  pub- 
lifhed  in  Europe  previous  to  his  own;  of  which  we  fh  all 
now  lay  an  abridgement  before  our  readers. 

“  AH  kinds  of  horfes  or  affes  fkin,  which  have  been 
drefled  in  fucli  a  manner  as  to  appear  grained,  are,  by 
the  Tartars,  called  fauvuer ,  by  the  Perfians  fogre ,  and 
by  the  Turks  fagri,  from  which  the  Europeans  have 
made  fhagreen  or  chagrin .  The  Tartars  who  refide  at 
Aftracan,  with  a  few  of  the  Armenians  of  that  city, 
are  the  only  people  in  the  Ruffian  empire  acquainted 
with  the  art  of  making  fhagreen.  Thofe  who  follow 
this  occupation  not  only  gain  confiderable  profit  by  the 
fale  of  their  produ&ron  to  the  Tartars  of  Cuban,  Aftra¬ 
can,  and  Cafan.  who  ornament  with  it  their  Turkey 
leather  boots,  flippers,  and  other  articles  made  of  lea¬ 
ther,  but  they  derive  confiderable  advantage  from  the 
great  fale  of  horfes  hides,  which  have  undergone  no 
other  procefs  than  that  of  being  feraped  clean,  ami  of 
which  feveral  thoufandsare  annually  exported,  at  the 
rate  of  from  75-  to  85  roubles  per  hundred,  to  Perfia, 
where  there  is  a  fcarcity  of  fuch  hides,  and  from  which 
the  greater  part  of  the  fhagreen  manufactured  in  that 


are  carefully  cleaned  alfo  on  the  hair  fide,  fo  that  no¬ 
thing  remains  but  the  pure  fibrous  tiftue,  which  ftivc& 
for  making  parchment,  conliftingof  coats  ol  white  me¬ 
dullary  fibres,  and  which  has  a  rtfrmblance  to  a  fvvinTs 
bladder  fofumed  in  water. 

“  After  this  preparation,  the  workmen  take  a  cer¬ 
tain  kind  of  frames  called  plilA,  made  of  a  firaight  and 
a  femicireular  piece  of  wood,  having  nearly  the  fame 
form  as  the  flcins.  On  thefe  the  fkins  are. extended  in 
as  fmooth  and  even  a  manner  as  polilble  by  means  cf 
cords  ;  and  during  the  operation  ot  extending  them, 
they  are  feveral  times  belprinkled  with  water,  that  no 
part  of  them  may  be  dry,  and  occaiion  an  unequal  ten- 
iion.  After  they  have  been  all  extended  on  the  frames, 
they  are  again  moiftened,  and  carried  into  the  houfe, 
where  the  frames  are  depoiited  clofe  to  each  other  011 
the  floor  with  the  fleili  fide  of  the  ikin  next  the  ground. 
The  upper  fide  is  then  thickly  beftrtvved  with  the 
black  exceedingly  fmooth  and  hard  feeds  of  a  kind  of 
goofe  foot  (cbtnopodium  album J,  which  the  Tartars  call- 
alabula ,  and  which  grow's  in  abundance,  to  about  the 
height  of  a  man,  near  the  gardens  and  farms  011  the 
fouth  fide  of  the  Volga  ;  and  that  they  may  make  a 
ftrong  iinprtffion  on  the  fkins,  a  piece  of  felt  is  fpread 
over  them,  and  the  feeds  are  trod  down  w'ith  the  feet, 
by  which  means  they  are  deeply  imprinted  into  the 
fjft  fkir.s.  The  frames,  without  fhaking  the  feeds,  arc 
then  carried  out  into  the  open  air,  and  placed  in  a  re¬ 
clining  portion  againfl  a  wall  to  dry,  the  fide  covered 
with  the  fe  eds  being  next  the  wall,  in  order  that  it  may  be 
flickered  from  the  fun.  In  this  flate  the  fkins  mull  be 
left  feveral  days  to  dry  in  the  fun,  until  no  appearance 
of  moifture  is  obferved  in  them,  when  they  are  fit  to  , 
be  taken  from  the  frames.  When  the  imprefied  feeds  .. 
are  beat  olf  from  the  hair  fide,  it  appears  full  of  inden¬ 
tations  or  inequalities,  and  has  acquired  that  impreffion 
which  is  to  produce  the  grain  of  the  fhagreen,  after  the 
flcins  have  been  fubjedled  to  the  lali  fmoothing  or  fera- 
ping,  and  have  been  dipped  in  a  ley,  which  will  be  men¬ 
tioned  hereafter,  before  they  receive  the  dye. 

“The  operation  of  fmoothing  is  performed  on  an  in¬ 
clined  bench  or  board,  which  is  furnifhed  with  an  iron 
hook*  and  is  covered  with  thick  felt  of  fheep’3  wool,. 


v-  agreen. 
— v - > 


S  H  A  [  494-  1  S  H  A 


on  which  the  dry  fkin  may  gently  reft.  The  fkin  is 
fulper.ded  in  tlie  middle  of  the  bench  or  board  to  its 
iron  hook,  by  means  of  one  of  the  holes  made  in  the 
edge  of  the  fkin  for  extending  it  in  its  frame  as  before 
mentioned  ;  and  a  cord,  having  at  its  extremity  a  (tone 

•  or  a  weight,  is  attached  to  each  end  of  the  fkin,  to 
keep  it  in  its  pofitlon  while  under  the  hands  of  the 

'  workman.  It  is  then  fubjedltd  to  the  operation  of 
•fmoothing  and  (craping  by  means  of  two  different  in- 
'flrurrents.  The  firil  ufed  for  this  purpofe,  called  by 

•  the  Tartars  tclary  is  a  piece  of  fharp  iron  bent  bke^a 
hook,  with  which  the  furface  of  the  fhagrecn  is  pretty 
clofely  fcraped  to  remove  all  the  projecting  inequalities. 

'This  operation,  on  account  of  the  corneous  hardnefs  of 
the  dry  13<in,  is  attended  with  fome  -difficulty  ;  and 
great  caution  is  at  the  fame  time  required  that  too 
much  of  the  impreffion  of  the  alabuta  feed  be  not  de- 
ftroyed,  which  might  be  the  cafe  if  the  iron  were  kept 
too  fharp.  As  the  iron,  however,  is  pretty  blunt,  which 
•occafions  inequalities  on  the  fhagreen,  this  inconvenience 

•  mull  afterwards  be  remedied  by  means  of  a  fharp  fcra¬ 
ping  iron  or  c/mi,  by  which  the  furface  acquires  a  per¬ 
fect  uniformity,  and  only  faint  impreffionsof  the  alabuta 
feed  then  remain,  and  fuch  as  the  workman  wifhcs.  Af¬ 
ter  all  thefe  operations,  the  fhagrecn  is  again  put  into 
water,  partly  to  make  it  pliable,  and  partly  to  raile  the 
grain.  As  the  feeds  cccafion  indentations  in  the  fur¬ 
face  of  the  fkin,  the  intermediate  fpaces,  by  the  opera¬ 
tions  of  fmoothing  and  fcraping,  lofe  fome  part  of  their 
projecting  fubflance  ;  but  the  points  which  have  -been 
deprtfied,  and  which  have  loft  none  of  their  fubflance, 
now  fwell  up  above  the  fcraped  parts,  and  thus  form  the 
-grain  of  the  fhagreen.  To  produce  this  effect,  the  fkins 

are  left  to  foak  in  water  for  24  hours;  after  which  they 
are  immerfed  fever al  times  in  a  llrong  warm  ley,  ob- 
tained,  by  boiling,  from  a  flrong  alkaline  earth  named 
yl-hora,  which  is  found  in  great  abundance  in  the  neigh¬ 
bourhood  of  Aflracan.  When  the  fkins  have  been  ta¬ 
ken  from  this  ley,  they  are  piled  up  while  warm,  on 
each  other,  and  fuffered  to  remain  in  that  Hate  fevcral 
hours  ;  by  which  means 'they  fwell,  and  become  foft. 
They  are  then  left  24  hours  hu  a  moderately  flrong 
pickle  of  common  fait,  which  renders  them  exceedingly 
white  and  beautiful,  >and  fit  for  receiving  any  colour. 
The  colour  moil  ufual  for  thefe  flcins  is  a  fca-green  ; 
but  old  experienced  workmen  can  dye  them  blue,  red, 
or  black,  and  even  make  white  fhagreen. 

‘‘  For  the  green  colour  nothing  is  neceffary  but  filings 
of  copper  and  fal. ammoniac.  •  Sal  ammoniac  is  diflblvcd 
in  water  till  the  water  is  completely  fatmated  ;  and  the 
fhagreen  fkins*  flill  moifl,  after  being  taken  from  the 
pickle,  are  walked  over  with  the  folution  on  the  un¬ 
grained  flefn  fide,  and  when  well  moiflened  a  thick  lay¬ 
er  of  copper  filings  is  ft  re  wed  over  them  :  the  ikins  are 
then  folded  double,  fo  that  the  tide  covered  with  the 
-filings  is  innermoft.  Each  flan  is  then  rolled  up  in  a 
piece  of  felt;  the  rolls  arc  all  ranged  together  in  pro¬ 
per  order,  and  they  are  prefied  down  in  an  uniform 
manner  by  fome  heavy  bodies  placed  over  them,  under 
which  they  remain  24  hours.  During  that  period,  the 
'lolution  of  1  al  ammoniac  ddfolves  a  quantity  of  the  cu¬ 
preous  particles  fufficient  to  penetrate  the  flciu  and  to 
give  it  a  fea-green  colour.  If  the  hrit  application  be 
■not  fufficient,  the  procefs  is  repeated  in  the  lame  man- 
*ier  ;  after  which  the  ferns  are  fipread  out-and  dried- 


“  For  the  blue  dye,  indigo  is  ufed.  About  two  "h 
pounds  of  it,  reduced  to  a  fine  powder,  are  put  into  a  — 
kettle ;  cold  water  is  poured  over  it,  and  the  mixture 
F  ftirred  round  till  the  colour  begins  to  be  diffolved. 
Five  pounds  of  pounded  alakar ,  which  is  a  kind  of 
barilla  or  crude  foda,  prepared  by  the  Armenians  and 
CalmucB,  is  then  diffolved  in  it,  with  two  pounds  of 
lime  and  a  pound  of  pure  honey,  and  the  whole  is  kept 
feveral  days  in  the  fun,  and  during  that  time  frequently 
dlirred  round.  The  fkins  intended  to  be  dyed  blue  muft 
be  moiflened  only  in  the  natrons  ley  fchoray  but  not  in 
the  fait  brine.  When  flill  moifl,  they  are  folded  up 
^and  fewed  together  at -the  edge,  the  flefh  fide  being  in- 
nermoft,  and  the  fhagreened  hair  fide  outwards  ;  after 
which  they  are  dipped  three  times  in  the  remains  of  an 
exhaufted  kettle  of  the  fame  dye,  the  fuperftuous  dye 
being  each  time  expreffed  ;  and  after  this  procefs  they 
are  dipped  in  the  frefh  dye  prepared  as  above,  which 
mufl  not  beexpreffed.  The  fkins  arc  then  hung  up  in 
the  fhade  to  dry  ;  after  which  they  are  cleaned  and 
paired  at  the  edges. 

“  For  .black  fhagreen,  gall-nuts  and  vitriol  are  em¬ 
ployed  in  the  following  mariner: — The  flcins,  moifl  from 
the  pickle,  are  thickly  beflrewed  with  finely  pulverifed 
, gall  nuts..  They  are  then  folded  together,  and  laid  over 
each  other  for  24  hours.  A  new  Icy,  of  bitter  faline 
earth  or  fchora ,  is  in  the  mean  time  prepared,  and  pour- 
<ed  hot  into  fmall  troughs.  In  this  ley  each  fkin  is  fe¬ 
deral  times  dipped;  after  which  they  are  again  beflrew¬ 
ed  with  pounded  gall-nuts,  and  placed  in  heaps  for  a 
certain  period,  that  the  galls  may  thoroughly  penetrate 
them,  and  they  are  dried  and  beat,  to  free  them  from 
the  dull  of  the  galls.  When  this  is  done,  they  are 
rubbed  over,  on  the  fhagreen  fide,  with  melted  iheep’s 
tallow,  and  expofed  a  little  in  the  fun,  that  they  may 
imbibe  the  gveafe.  The  fhagreen- makers  are  accuflo- 
med  alfo  to  roll  up  each  fkin  kparateiy,  and  to  prefs  or 
fqiietze  it  with  their  hands  againit  fome  hard  fubflance, 
in  order  to  promote  the  abforption  of  the  tallow.  The 
fuperfiuons  particles  are  removed  by  means  of  a  blunt 
wooden- feraper  (arac);  and  when  this  procefs  is  finifh- 
cd,  and  the  flcins  have  lain  fome  time,  a  fufficient  quan« 
tity  of  vitriol  of  iron  is  difiblved  in  water,  with  which 
the  fhagreen  is  moiflened  on  both  Tides,  and  by  this 
operation  it  acquires  a  beautiful  black  dye.  It  is  then 
dreffed  at  the  edges,  and  in  other  places  where  there 
-are  any  blemifhes. 

“  To  obtain  white  fhagreen,  the  flcins  mufl  firft  be 
moiftened  on  the  fhagreen  fide  with  a  flrong  folution 
•  of  alum.  When  the  fkin  has  imbibed  this  liquor,  it  is 
daubed  over  on  both  tides  with  a  pafle  made  of  fionr, 
which  is  fuffered  to  dry.  The  pafte  is  then  wafhed  off 
with  alum  water,  and  the  fkin  is  placed  in  the  fun  till 
it  is  completely  dry.  As  foon  as  it  is  dry,  it  is  gently 
befmeaied  with  pure  melted  fheep’s  tallow,  which  it  is 
fuffered  to  imbibe  in  the  fun ;  and  to  promote  the  ef¬ 
fect,  it  is  preffed  and  worked  with  the  hands.  The 
flcins  are  then  faflened  in  fucceffion  to  the  before-men¬ 
tioned  bench,  where  warm  water  is  poured  over  them, 
and  the  fuperfiuons  fat  is  fcraped  off  with  a  blunt  wood¬ 
en  infliument.  In  the  lall  operation  the  warm  water 
is  of  great  fervice.  In  ibis  manner  fhagreen  perfedlly 
white  is  obtained,  and  nothing  remains  but  to  pare  the 
edges  and  drefs  it. 

But. this  white  fhagreen  is  not  intended  fo  much 

for 
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een,  for  remaining  in  that  ft  ate,  as  for  receiving  a  dark  red 
P*  dye;  becaufe,  by  the  above  previous  procefs,  the  co- 
lour  becomes  much  more  perfeft.  The  fkins  deftined 
for  a  red  colour  mnft  not  be  immerfed  fir  ft:  in  ley  of 
bitter  fait  earth  (fchora ),  and  then  in  pickle,  but  after 
they  have  been  whitened,  mu(t  be  left  to  foak  in  the 
pickle  for  24  hours.  The  dye  is  prepared  from  cochi¬ 
neal,  which  the  Tartars  call  kirmitz .  About  a  pound 
of  the  dried  herb  tfebagann ,  which  grows  in  great  abun¬ 
dance  in  the  neighbourhood  of  Aftracan,  and  is  a  kind 
of  foda- plant  or  kali  (falfola  ericoides  (  a  ),  is  boiled  a 
full  hour  in  a  kettle  containing  about  four  common 
pailfuls  of  water  ;  by  which  means  the  water  acquires  a 
greenilh  colour.  The  herb  is  then  taken  out,  and  about 
half  a  pound  of  pounded  cochineal  is  put  into  the  kettle, 
and  the  liquor  is  left  to  boil  a  full  hour,  care  being  ta¬ 
ken  to  ftir  it  that  it  may  not  run  over.  About  15  or 
20  drams  of  a  fubftance  which  the  dyers  call  Inter  (or- 
chilla)  is  added,  and  when  the  liquor  has  been  boiled 
for  fome  time  longer,  the  kettle  is  removed  from  the 
fire-  The  Heins  taken  from  the  pickle  are  then  placed 
over  each  other  in  troughs,  and  the  dye-liquor  is  pour¬ 
ed  over  them  four  different  times,  and  rubbed  into  them 
with  the  hands,  that  the  colour  may  be  equally  imbibed 
and  diffufed.  The  liquor  each  time  is  exprefted  ;  after 
which  they  are  fit  for  being  dried.  Skins  prepared  in 
this  manner  are  fold  at  a  much  dearer  rate  than  any  of 
the  other  kinds. ” 

SHARP  (Abraham),  an  eminent  mathematician, 
mechanift,  and  aflronomer,  was  defeended  from  an  an¬ 
cient  family  at  Little- Horton,  near  Bradford,  in  the 
Weft  Riding  of  Ycrkfhire,  where  he  was  born  about 
the  year  1651.  At  a  proper  age  he  was  put  appren¬ 
tice  to  a  merchant  at  Manchefter ;  but  his  genius  led 
him  fo  ftrongly  to  the  ftudy  of  mathematics,  both  theo¬ 
retical  and  pia&ical,  that  he  foon  became  uneafy  in 
that  fituation  of  life.  By  the  mutual  confent,  there¬ 
fore,  of  his  mafter  and  himfelf,  though  not  altogether 
with  that  of  his  father,  he  quitted  the  bufinefs  of  a  mer¬ 
chant.  Upon  this  he  removed  to  Liverpool,  where  he 
gave  himfelf  up  wholly  to  the  ftudy  of  mathematics, 
aftionomy,  See.  ;  and  where,  for  a  fubfiftence,  he  open¬ 
ed  a  febool,  and  taught  writing  and  accounts,  ft  c. 

He  had  not  been  long  at  Liverpool  when  he  acci¬ 
dentally  fell  in  company  with  a  merchant  or  tradefman 
vifitingthat  town  from  London,  in  whofe  houfe  it  feeins 
the  aftronomer  Mr  Flamfteed  then  lodged.  With  the 
view  therefore  of  becoming  acquainted  with  this  emi¬ 
nent  man,  Mr  Sharp  engaged  himfelf  with  the  mer¬ 
chant  as  a  book-keeper.  Tn  confequence  he  foon  con¬ 
tracted  an  intimate  acquaintance  and  friendfhfp  with 
Mr  Flamfteed,  by  whole  intereft  and  recommendation 
he  obtained  a  more  profitable  employment  in  the  dock¬ 
yard  at  Chatham  ;  where  he  continued  till  his  friend 
and  patron,  knowing  his  great  merit  in  aftronomy  and 
mechanics,  called  him  to  his  afTiftance,  in  contriving,  a- 
dapting,  and  fitting  up  the  aftronomical  apparatus  in 
the  Royal  Obfervatory  at  Greenwich,  which  had  been 
lately  built,  namely,  about  the  year  1676.  He  was 


principally  employed  in  the  conftrtiCh’on  of  the  mural 
arch  ;  which  in  the  compafs  of  months  lie  finilhed 
fo  greatly  to  the  fatisfaction  of  Mr  Flamfteed,  that  he 
fpeaks  of  him  in  terms  of  the  higheft  praife.  Accord¬ 
ing  to  Mr  Smeaton,  this  was  the  firft  good  and  valid 
i  nft  rumen  t  of  the  kind  ;  and  Mr  Sharp  the  firft  art  id 
who  cut  accurate  and  delicate  divifions  upon  aftronomi¬ 
cal  inftruments.  At  the  time  this  inftrument  was  con- 
ftru&ed,  Mr  Flamfteed  was  30  and  Mr  Sharp  25  years 
of  age. 

Thcfe  two  friends  continued  together  for  fome  time* 
making  ohftrvations  on  the  meridional  zenith  diftancet 
of  the  fixed  ftars,  fun,  moon,  and  planets,  with  the 
times  of  their  tranlits  over  the  meridian  ;  alfo  the  dia¬ 
meters  of  the  fun  and  moon,  and  their  eclipfes,  with 
thofe  of  Jupiter's  fatellites,  the  variation  of  the  com¬ 
pafs,  See . 

Mr  Sharp  aflifted  Mr  Flamfteed  alfo  in  making  a  ca¬ 
talogue  of  near  3000  fixed  ftars,  with  their  longitude9- 
and  magnitudes,  their  right  afeeniions  and  polar  diftan- 
ces,  with  the  variations  of  the  fame  while  they  change, 
their  longitude  by  one  degree. 

But  from  the  fatigue  of  continually  obferving  the- 
ftars  at  night,  in  a  cold  thin  air,  joined  to  a  weakly 
conftitution,  he  was  reduced  to  a  bad  ftate  of  health  ; 
for  the  recovery  of  which  he  defired  Rave  to  retire  to 
his  houfe  at  Horton  ;  where,  a3  foon  as  lie  found  liim- 
felf  on  the  recovery,  he  began  to  fit  up  an  obfervatory 
of  kis  own  ;  having  firft  made  an  elegant  and  curious 
engine  for  turning  all  kinds  of  work  in  wood  or  brafs, 
with  a  maundril  for  turning  irregular  figures,  as  ovals, 
rofes,  wreathed  pillars,  6tc.  Befide  thefe,  h£  made  him¬ 
felf  mofi  of  the  tools  ufed  by  joiners,  clockmakers,  op¬ 
ticians,  mathematical  inftrument  makers,  Sc c.  The  limbs 
or  arcs  of  his  large  equatorial  inftrument,  fextant,  qua¬ 
drant,  See.  he  graduated  with  the  niceft  accuracy,  by 
diagonal  divifions  into  degrees  and  minutes.  The  to 
lefcopes  he  made  ufe  of  were  all  of  his  own  making, 
and  the  lenfes  ground,  figured,  and  adjufted  with  lus 
own  hands. 

It  was  at  this  time  that  he  aflifted  Mr  Flamfteed  in 
calculating  moft  of  the  tables  in  the  fecond  volume  of 
his  Htftorta  Caljlis,  as  appears  by  their  letters,  to  be 
feen  111  the  hands  of  Mr  Sharp's  friends  at  Horton, 
Like  wife  the  cnriotn,  drawings  of  the  charts  of  all  the 
con  (filiations  vifible  in  our  hemifphere,  with  the  ftiil 
more  excellent  drawings  of  the  planifpheres  both  of  the 
northern  and  fouthern  conftellations.  And  though  thefe 
drawings  of  the  conftellations  were  fent  to  be  e?:graved 
at  Amfterdam  by  a  mafterly  hand,  yet  the  originals  fat- 
exceeded  the  engravings  in  point  of  beauty  and  ele¬ 
gance  :  thefe  were  pnhlifned  by  Mr  Flamfteed,  and 
both  copies  may  be  feen  at  Horton. 

The  mathematician,  lays  Dr  Hutton,  meets  with 
fomething  extraordinary  in  Sharp's  elaborate  treatife  of 
Geometry  Improved  (in  qto,  1717,  figned  A.  S.  Philo¬ 
math):  ift,  by  a  large  and  accurate  table  of  figments  of 
circles,  its  conftru&ion  and  various  ufea  in  the  folution 
of  feveral  difficult  problems,  with  compendious  tables 
_ for 


(a)  The  beautiful  red  Turkey  leather  is  dyed  with  cochineal  prepared  in  the  fame  manner.  ProfefTor  Gme- 
lin  junior,  in  the  fecond  part  of  his  Travels  through  Rufiia,  explains  the  herb  tfehagann  by  ariemtfia  annua ,  ha¬ 
ving  doubtlefs  been  deceived  by  the  appearance  the  plant  acquires  after  it  has  been  dried.  Befidea,  this  artemifuy 
is  found  only  in  the  middle  of  Siberia*  and  never  on  the  weft  fide  of  the  Irtifeh. 
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for  finding  a  true  proportional  part ;  and  their  ufe  in  his  time  as  reclufe  as  a  hermit.  He  was  of  a  middle  Sharf 
thefe  or  any  other  tables  exemplified  in  making  loga-  ftature,  but  very  thin,  being  of  a  weakly  conftitution.  II  W 
rithms,  or  their  natural  numbers,  to  6opIacesof  figures;  He  was  remarkably  feeble  the  lalt  three  or  four  years  t 

there  being  a  table  of  them  for  all  primes  to  1 100,  before  he  died,  which  was  on  the  iSth  of  July  1742,  ^  j 

true  to  61  figures.  2d,  His  concife  treatife  of  Polye-  in  the  91ft  year  of  his  age.  < 

dra,  or  folid  bodies  of  many  bales,  both  the  regular  In  his  retirement  at  Little  Horton,  he  employed 
ones  and  others  :  to  which  are  added  twelve  new  ones*  four  or  five  rooms  or  apartments  in  his  houfe  for  diffe- 
with  various  methods  of  forming  them,  and  their  exaft  rent  purpofes,  into  which  none  of  his  family  could  pof- 
dimenfion3  in  furds,  or  fpccies,  and  in  numbers  ;  iliu-  fibly  enter  at  any  time  without  his  permiflion.  He  was’ 
ftrated  with  a  variety  of  copperplates,  neatly  engraved  feldom  vifited  by  any  perfons,  except  two  gentlemen  of 
by  his  own  hands.  Alfo  the  models  of  thefe  polyedra  Bradford,  the  one  a  mathematician,  and  the  other  an 
he  cut  out  in  boxwood  with  amazing  neatnefs  and  ac-  ingenious  apothecary  ;  thefe  were  admitted,  when  he 
curacy.  Indeed  few  or  none  of  the  mathematical  in-  chofe  to  be  feen  by  them,  by  the  fignal  of  rubbing  a, 
ftrument  makers  could  exceed  him  in  exaPJy  gradua-  Hone  againll  a  certain  part  of  the  outfide  wall  of  the 
ting  or  neatly  engraving  any  mathematical  or  aftrono-  houfe.  He  duly  attended  the  difienting  chapel  at  Brad-’ 
mical  inftiument,  as  may  be  feen  in  the  equatorial  in-  ford,  of  which  he  was  a  member,  every  Sunday  ;  at* 
ftrument  above  mentioned,  or  in  his  fextant,  quadrants,  which  time  he  took  care  to  be  provided  with  plenty  of" 
and  dials  of  various -forts  ;  alfo  in  a  curious  armillary  halfpence,  which  he  very  charitably  fuffered  to  be  taken 
fphere,  which,  befide  the  common  properties,  has  move-  fingly  out  of  his  hand,  held  behind  him  during  his  walk 
able  circles,  &c.  for  exhijiting  and  refolding  all  fpheti-  to  the  chapel,  by  a  number  of  poor  people  who  follow - 
cal  triangles  ;  alfo  his  double  fe&or,  with  many  other  ed  him,  without  his  ever  looking  back,  or  afking  a 
inflruments,  all  contrived,  graduated,  and  finifhed,  in  a  Angle  queilion. 

moft  elegant  manner,  by  himfdf.  In  Ihort,  he  poffefled  Mr  Sharp  was  very  irregular  to  his  meals,  and 
-at  once  a  remarkably  clear  head  for  contriving,  and  an  remarkably  fparing  in  his  diet;  which  he  frequently  took  j 

extraordinary  hand  for  executing,  any  thing,  not  only  in  the  following  manner.  A  little  fqua»*e  hole,  foine- 
in  mechanics,  but  likewife  in  drawing,  writing,  and  ma-  thing  like  a  window,  made  a  communication  between 
king  the  moft  exadt  and  beautiful  fcliemes  or  figuies  in  the  room  where  he  was  tifually  employed  in  calculations, 
all  his  calculations  and  geometrical  conftmdlioiis.  and  another  chamber  or  room  in  the  houfe  where  afer- 

The  quadrature  of  the  circle  was  undertaken  by  him  vant  could  enter ;  and  before  this  hole  he  had  contrived 
for  his  own  private  amufement  in  the  year  [699,  de-  a  Hiding  board  :  the  fervant  always  placed  his  vi&uals 
duced  from  two  different  feries,  by  which  the  truth  of  in  this  hole,  without  fpeaking  or  making  any  the  leaft 
it  was  proved  to  72  places  of  figures;  as  may  be  feen  noife  ;  and  when  he  had  a  little  leifure,  lie  vifited  his 
in  the  introdu&ion  to  Sherwin’s  Tables  of  Logarithms;  cupboard  to  fee  what  it  afforded  to  fatisfy  his  hunger 
that  is,  if  'be  diameter  of  a  circle  be  f,  the  cireumfe-  or  third.  But  it  often  happened,  that  the  breakfaft, 
rence  will  be  found  equal  to  y  14 15926; .^589793238  dinner,  and  fupper,  have  remained  untouched  by  him, 
462643385279502884197169399375105820974914  when  the  fervant  has  gone  to  remove  what  was  left — 
5923078 16405,  &c.  In  the  fame  book  of  Sherwin’s  fo  deeply  engaged  had  he  been  in  calculations, 
may  alfo  be  feen  his  ingenious  improvements  on  the  SHARPS  in  flour,  the  finer  part  of  what  we  have 
making  of  logarithms,  and  the  conliru cling  of  the  na-  denominated  Pollards.  See  that  article,  Suppl. 
tural  fines,  tangents,  and  fecants.  SHASTAH,  the  fame  as  Shaster ;  which  fee, 

He  alfo  calculated  the  natural  and  logarithmic  fines,  EncycL 
tangents,  and  fecants,  to  every  fecond  in  the  firft  mi-  SHEA,  the  name  of  a  tree,  from  the  fruit  of  which 
nute  of  the  quadrant  ;  the  laborious  inveftigation  of  the  Neg*.  oes,  in  the  interior  parts  of  Africa  between 
which  may  probably  be  feen  in  the  archives  of  the  the  tropics,  prepare  a  kind  of  vegetable  butter.  Thefe 
Royal  Society,  as  they  were  prefented  to  Mr  Patrick  trees  are  not  planted  by  the  natives,  but  are  found 
Murdoch  for  that  purpofe  ;  exhibiting  his  very  neat  growing  naturally  in  the  woods  ;  and  in  clearing  wood 
and  accurate  manner  of  writing  and  arranging  his  fi-  land  for  cultivation,  every  tree  is  cut  down  but  the' 
gures,  not  to  be  equalled  perhaps  by  the  belt  penman  Shea.  The  tree  itfelf  very  much  refembles  the  Ameri- 
novv  living.  can  oak  ;  and  the  fruit,  from  the  kernel  of  whicli  be- 

Mr  Sharp  kept  up  a  correfpondence  by  letters  with  ing  firft  dried  in  the  fun  the  butter  is  prepared,  by 
molt  of  the  eminent  mathematicians  and  aftronomers  of  boiling  the  kernel  in  water,  has  fomevvhat  the  appear- 
his  time,  as  Mr  Flamfteed,  Sir  lfaac  Newton,  Dr  Hal-  ance  of  a  Spanilh  olive.  The  kernel  is  enveloped  in  a 
ley,  Dr  Wallis,  Mr  Hodgfon,  Mr  Sherwin,  See .  the  fweet  pulp,  under  a  thin  green  rind  ;  and  the  butter 
anfwers  to  which  letters  are  all  written  upon  the  backs,  produced  from  it,  befides  the  advantage  of  its  keeping 
or  empty  fpaces,  of  the  letters  he  received,  in  a  fhort-  the  whole  year  without  fait,  is  whiter,  firmer,  and,  Mr 
hand  of  his  own  contrivance.  From  a  great  variety  of  Park  fays,  to  his  palate,  of  a  richer  flavour  than  the 
letters  (of  which  a  large  cheftful  remain  with  his  friends)  bell  butter  which  he  ever  tailed  made  from  cows  milk, 
from  thefe  and  many  other  celebrated  mathematicians,  The  growth  and  preparation  of  this  commodity,  feem 
it  is  evident  that  Mr  Sharp  fparqd  neither  pains  nor  to  be  among  the  firft  objedls  of  African  indullry  in 
time  to  promote  real  fcience.  Indeed,  being  one  of  the  this  and  the  neighbouring  Hates  ;  and  it  couftitutes  a 
moft  accurate  and  indefatigable  computers  that  ever  ex-  main  article  of  their  inland  commerce.  In  fome  places 
:fted,  he  was  for  many  years  the  common  refource  for  they  dry  the  fruit  in  kilns,  containing  each  about  half 
Mr  Flamfteed,  Sir  Jonas  Moore,  Dr  Halley,  and  others,  a  cart  load  of  fruit,  under  which  is  kept  up  a  clear 
m  all  forts  of  troublefome  and  delicate  calculations.  wood  fire.  Our  author,  who  faw  the  fruit  in  one  of 

Mr  Sharp  continued  all  his  life  a  bachelor,  and  fpent  thefe  kilns,  was  informed,  that  in  three  days  the  fruit 

would 
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*ave,  would  be  ready  for  pounding  and  boiling  ;  and  that  the 
beare.  butter  thus  manufa&ured,  is  preferable  to  that  which 
v  is  prepared  from  fruit  dried  in  the  fun  ;  efpecially  in 
the  rainy  feafon,  when  the  procefs  by  infolation  is  al¬ 
ways  tedious,  and  oftentimes  ineffe&nal.  Might  it  not 
be  worth  while,  if  pra&lcable,  to  cultivate  Shea- trees 
in  fome  of  our  Weil  India  iflands  ? 

SHEAVE,  in  mechanics,  a  folid  cylindrical  wheel, 
fixed  in  a  channel,  and  moveable  about  an  axis,  as  be¬ 
ing  ufed  to  raife  or  increafe  the  mechanical  powers  ap¬ 
plied  to  remove  any  body. 

SHEBBEARE  (John)  was  born  at  Bideford,  a 
confidei able  fea-port  and  corporation  town  in  Hevon- 
fhire,  in  the  year  1709.  His  father  was  an  attorney  ; 
but  having  fmall  practice  and  little  fortune,  he  carried 
«n  nlfo  the  bufintfs  of  a  corn- factor.  He  had  four 
children,  two  Tons  and  two  daughters.  Of  the  funs, 
John,  the  fubjeft  of  onr  prefen t  memoir,  was  the  eideft. 
The  other  fon  was  called  Richard,  and  entirely  the  re¬ 
verie  of  his  brother  in  difpofition  ;  he  was  bred  to  the 
fea,  and  died  young. 

John  received  the  rudiments  of  his  education  at  the 
free  grammar  fchool  of  Exeter,  then  conducted  bv  the 
learned  Mr  Zachary  Mudge  (author  of  an  Eflay  for 
a  new  Verfion  of  the  Pfalms,  and  a  volume  of  excellent 
Sermons),  afterwards  Redlor  of  St  Andrew  in  Ply¬ 
mouth.  It  has  oftentimes  been  remarked,  that  the  fu¬ 
ture  life  of  a  man  may  be  nearly  guefled  at  from  his 
puerile  charadler.  Thus  Shebbeare,  while  a  fchool- 
b°y,  gave  the  flrongefl  indications  of  his  future  emi¬ 
nence  in  mifanthropy  and  literature,  by  the  remarkable 
tenacioufnefs  of  his  memory”,  and  the  readme fs  of  his 
wit,  and  no  lefs  fo  by  the  malignity  of  his  difpofition  ; 
being  imperially  confidered  as  a  lad  of  furprifing  ge¬ 
nius,  while  at  the  fame  time  he  was  as  generally  defpifed 
for  his  malicious  and  ungrateful  temper.  This  may  ea- 
fily  be  believed,  when  it  is  Paid,  that  lie  formed  not  one 
connexion,  either  at  fchool  or  afterwards,  with  any  per- 
fon  in  the  way  of  friendfhip,  except  with  a  young  bar¬ 
ber  of  an  abandoned  character,  but  whofe  foul  was  per¬ 
fectly  congenial  to  that  of  Shebbeare’s. 

Such  is  the  account  of  Shebbeare’s  boyifli  years  which 
we  have  in  the  14th  volume  of  the  European  Mngazlm. 

It  is  probably  much  exaggerated  ;  for  Shebbeare  con¬ 
tinued  through  life  a  {launch  Tory,  if  not  a  Jacobite  ; 
and  it  is  well  known  that  many  of  our  journalifts  confider 
themfeives  as  at  liberty  to  give  what  characters  they 
pleafe  of  fuch  men. 

In  the  fifteenth  or  fixteenth  year  of  his  age,  young 
Shebbeare  was  bound  apprentice  to  a  very  eminent  and 
worthy  furgeon  in  his  native  town  ;  in  which  filia¬ 
tion  he  acquired  a  confiderable  fhare  of  medical  know¬ 
ledge.  His  genius  for  lampoon  appeared  at  this  early 
period,  and  he  could  not  forbear  from  exercifing  it  on 
his  mailer.  No  one  indeed  could  give  hirn  the  llightefl. 
offence  with  impunity ;  for  which  rcafon  almoll  every 
perfon  avoided  his  acquaintance,  as  we  would  avoid  the 
carefling  of  an  adder.  The  chief  marks,  however,  of  the 
arrows  of  his  wit  were  the  gentlemen  of  the  corpora¬ 
tion  :  one  or, other,  and  fometimes  all  of  them,  were  al¬ 
moll  conffantly  expofed  in  a  libel  upon  the  public  polls 
and  corners  of  the  llreets.  But  though  the  wifer  part 
of  them  only  laughed  at  thele  harmlefs  trifles,  yet  fome 
were  more  irritable,  and  many  a  profecution  was  com¬ 
menced  again!!,  but  not  one  could  fix  itfelf  upon  him, 
Suppl.  Vol.  II.  Part  II. 
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fo  artfully  had  lie  contrived  to  conceal  himfelf.  He 
was  alfo  feveral  times  fummoned  to  appear  at  the  fef- 
lions,  for  daring  to  fpeak  and  write  irreverently  of  the 
worlhipful  magiftrates  ;  but  the  laugh  was  always- on 
the  fide  of  Shebbeare,  nor  could  they  ever  come  at  Ins 
back,  fo  clofely  had  he  fitted  on  his  armour,  with  the 
whip  of  authority.  , 

When  he  was  out  of  his  time  he  fet  tip  trade  for 
himfelf,  and  then  (hewed  a  tafte  for  ciiemiflry ;  and  foovi 
after  he  married  a  very  agreeable  and  amiable  young 
woman,  of  no  fortune,  but  of  a  genteel  family.  Whether 
his  infuperable  propenfity  to  fatire  deprived  him  of 
fiiends  and  of  bufinefs,  or  that  lie  fper.t  too  much  in 
chemical  experiments,  we  know  not ;  but  failing  at 
Bideford,  be  removed,  about  the  year  1736,  to  Brftlol, 
where  he  entered  into  partnerlhip  with  a  chemill,  and 
never  afterwards  fet  his  foot  in  his  native  town. 

In  the  year  1739  he  attracted  the  attention  of  the 
public,  by  an  epitaph  to  the  memory  of  Thomas 
Colter,  Efq;  member  for  Briftol ;  in  which,  it  h?.3  been 
truly  obferved,  that  he  has  connived  to  raife  emotions 
of  pity,  grief,  and  indignation,  to  a  very  high  degree. 
The  next  year  he  publilhed  a  pamphlet  on  the  Briftol 
waters;  from  which  period  there  is  a  cliafm  in  our  au¬ 
thor’s  life  we  are  unable  to  fill  up.  In  this  interval 
may  probably  be  placed  his  failure  in  bufinefs,  and  his 
effort  to  obtain  a  higher  fituation  in  his  profeffion.  It 
is  certain  that  in  the  year  1752  he  was  at  Paris,  and 
there  he  obtained  the  degree,  if  he  obtained  it  at  ail, 
which  gave  him  the  addition  to  his  name  which  accom- 
panied  him  during  the  reft  of  his  life,  that  of  Doftor. 
Until  this  time  he  appears  to  have  lived  in  obfeurity  • 
but  at  an  age  when  vigorous  exertion  ufually  fub tides’ 
he  leems  to  have  refolved  to  place  himfelf  in  a  confpi-’ 
cuous  fituation,  whatever  hazard  might  attend  it,  ar.d 
commenced  a  public  writer  with  a  degree  of  celerity 
and  virulence  for  which  it  would  be  difficult  to  find  a 
parallel  even  In  the  mod  intemperate  times.  To  read 
over  his  works  now,  when  the  paffions  they  then  raifed 
have  fubfided,  we  feel  furpnfe  at  the  effeft  they  pro¬ 
duced  ;  and  it  is  within  the  memory  of  many  yet  living, 
that  their  influence  was  very  confiderable.  In  the  year 
17,-4,  He  began  his  career  with  The  Marriage  Ad,  a 
political  novel ;  in  which  he  treated  the  legiflature  with 
Inch  freedom,  that  it  occafioned  his  being  taken  into 
cuftody,  from  whence,  however,  he  was  foon  releafed. 

The  performances,  however,  moft  celebrated,  were  a 
fenes  of  Letters  to  the  People  of  England,  which  were 
written  in  a  ftyle  vigorous  and  energetic,  though 
flovcnly  and  carelefs,  well  calculated  to  make  an  im- 
prefiion  on  common  readers  ;  and  were  accordingly 
read  with  avidity,  and  circulated  with  diligence.  They 
had  a  very  confiderable  effed  on  the  minds  of  the 
people,  and  galled  the  miniftry,  who  feem  to  have  been 
at  tirft  too  eager  to  puniffi  the  author.  On  the  pub¬ 
lication  of  the  Third  Letter,  we  find  warrants,  dated 
4th  and  8th  of  March,  1756,  iffiied  by  Lord  Ho!- 
derneffe,  to  take  up  both  Scott  the  publiffier  and  the 
author.  This  profecution,  however,  feems  to  have 
been  dropt,  and  the  culprit  proceeded  for  fome  time 
unmolelted,  “  having  declared  (fays  one  of  his  anfwe-. 
ers)  that  he  would  write  himfelf  into  a  poll  or  into  the 
pillory  ;  in  the  laft  of  which  he  at  length  lucceeded.” 
On  the  1 2th  of  January  1738,  a  general  warrant  was 
figned  by  Lord  Holdernefie,  to  fearch  for  the  author, 

3  R  printer. 


1 


Shehbeare. 


S  II  K  [  498  ]  S  II  K 

printer,  and  publiffiers  of  a  wicked,  audacious,  and  trea-  agreement  to  publifh  it  and  equally  divide  the  profits.  Shebbcan 

fonable  libel,  entitled,  «  A  Sixth  Letter  to  the  People  The  care  and  expcnces  attending  the  ufhering  this  r- 

of  Eno-hnd,’ on  the  progrefs  of  national  ruin;  in  which  work  into  the  world  were  to  be  wholly  Dr  Sheb- 

is  (hewn  that  the  prefent  grandeur  of  France  and  cal  a  beare’s,  who  performed  his  part  of  the  agreement,  and 
mities  of  this  nation  are  owing  to  the  influence  of  Ha-  caufed  it  to  be  handfomely  printed  in  quarto,  with  a 
nover  on  the  councils  of  England  and  them  having  Tory  preface,  containing  frequent  reflexions  on,  and 
found,  to  feize  and  aporehend,  together  with  their  allufions  to  recent  events,  and  to  living  charaAeis, 
books  and  papers.  “  which  gave  k  the  appearance  rather  of  a  temporary 

At  this  jun Auve  government  feem  to  have  been  cf-  pamphlet  than  of  a  work  calculated  for  posterity.  On 

feftually  roufed  ;  for  having  received  information  that  the  injun&ion  being  obtained,  Dr  Shebbeare  wa3  un- 

a  feventh  letter  was  printing,  by  virtue  of  another  war-  der  the  neceflity  of  applying  to  the  aid  of  law  to  re¬ 
rant,  dated  January  23,  all  the  copies  were  feized  and  cover  the  money  expended  by  him  in  printing,  arnount- 

cntirely  fuppreffed.  In  Eafter  Term  an  information  ing  to  more  than  500I.  Of  that  fum  more  than  half 
was  filed  againfl  him  by  Mr  Pratt,  then  attorney  gc-  had  been  waded  on  his  fide  in  the  courts  of  law  and 
neral,  afterwards  Lord  Camden  ;  in  which  it  is  now  equity.  And  fome  years  afterwards,  fpeaking  of  the 
worthy  of  remark,  that  the  crown  officer,  in  his  appli-  fituation  of  his  affairs,  be  fays,  “  It  may  be  eafily  ima- 

eation  to  the  court,  in  exprefs  terms  admitted  a  point,  gined,  that  my  circumdances  were  not  improved  by 

fince  much  difputed,  that  of  the  jury’s  right  to  deter-  three  years  imprifonmeut.  I  had  no  club  of  oartizans 
mine  both  the  law  and  the  fa  A  in  matters  of  libel,  to  maintain  me  during  that,  time,  to  discharge  my 
“  What  I  urge  (fays  the  advocate)  to  the  court,  is  debts,  nor  even  the  fine,  which  I  was  obliged  to  pay 
only  to  fhew  there  is  reafonable  ground  for  confidering  after  a  three  years  confinement  for  a  fingle  offence, 
tils  publication  as  a  libel,  and  for  putting  it  in  a  way  Notwithdanding  the  difficulties  which  inevitably  arofe 
of  trial,  and  therefore  it  is  I  pray  to*  have  the  rule  made  from  diefe  particulars,  and  although  an  infolvent  aft 

abfolute  ;  for  I  admit,  and  your  lordffiip  well  knows,  was  paffed  foon  after  his  Majefty’s  acceffion  to  the 

that  the  ’jury  in  matter  of  libel  are  judges  of  the  law  as  throne,  and  my  circumdances  might  have  aoologifed  for 
v/ell  as  the  faft,  and  have  an  undoubted  right  to  con-  my  taking'  that  opportunity  which  it  offered  ;  Lnever- 
fider  whether,  upon  the  whole,  the  pamphlet  in  qneftion  thelefs  declined  from  availing  myfelf  of  that  occafion 

be,  or  be  not,  a  falfe,  malicious,  and  fcandalous  libel.”  to  evade  the  payment  of  my  debts.  I  preferred  the 

On  the  17th  of  June,  the  information  was  tried,  when  labour  of  endeavouring  to  pay  them,  and  the  rifle  of 
our  author  was  found  guilty  ;  and  on  the  28th  Novem-  being  again  imprifoned  if  I  did  not  fucceed.  But, 
her  be  received  fen  ten  ce,  by  which  he  was  fined  five  thank  Heaven,  I  am  in  110  danger  of  a  fecond  imprifon- 
Dounds,  ordered  to  ftand  in  the  pillory  December  5,  at  ment  on  that  account.”  During  his  confinement,  he 
Charing  Crofs,  to  be  confined  three  years,  and  to  give  declares  he  never  received  as  prefen ts  more  than  twenty 
fecurity  for  his  good  behaviour  for  Even  years,  himfclf  guineas  Lorn  all  the  world. 

in  500I.  and  two  others  in  250I.  each.  While  he  w?.s  confined  in  the  King’s  Bench,  he  fo- 

6n  the  day  appointed,  that  part  of  the  fentence  licited  fubferiptions  for  the  fir  ft  volume  of  a  Hiftory  of 
which  doomed  him  to  the  pillory  was  put  in  execution,  England,  from  the  Revolution  to  the  then  prefent 
amidft  a  prodigious  concourfe  of  people  affembled  on  time.  But  at  the  perfuafion  of  his  friends  he  was  in- 
the  occafion.  The  under  ffienff,  at  that  time,  happened  duced  to  alter  his  defign,  and  receipts  were  iffued  for  a 
to  be  Mr  Beardmoic,  who  had  fometimes  been  affifted  fir  it  volume  of  the  Hiftory  of  England,  and  of  the 
bv  the  Doftor  in  writing  the  Monitor,  a  paper  in  its  Conftitution  thereof  from  its  origin.  That  volume  he 
principles  of  the  fame  tendency  with  the  writings  of  wrote,  and  had  tranferibed  <l  But  as  it  was  imprafti- 
the  culorit,  who  confequently  might  expeft  every  in-  cable  (to  life  his  own  words),  whilft  I  was  m  confine- 
dulgence  from  the  officer  to  whom  the  execution  of  his  ment,  to  procure  that  variety  of  books,  or  to  apply  to 
fentence  was  committed.  The  manner  in  which  it  was  manuscript  authorities,  for  all  that  was  requiiite  to  the 
conduAei  may  be  learned  from  the  affidavits  on  which  completing  of  this  firfl  volume,  1  found  on  being  reiea- 
afterwards  the  under  fherifFs  conduA  became  the  fub-  fed  from  my  imprifonment,  and  on  application  to  the 
jeA  of  animadversion  in  the  court  of  King’s  Bench,  former  only,  that  the  volume  which  I  had  written  was 
and  which  affert,  “  that  the  defendant  only  llood  upon  incorreA,  iufufficient,  and  erroneous,  in  too  many  par- 
the  platform  of  the  pillory,  unconfined,  and  at  his  eafe,  ticulars,  to  admit  of  its  being  publiffied,  without  in- 
attended  by  a  feivant  in  livery  (which  fervant  and  li-  juffice  to  my  fubfcribers,  and  reprehenfions  on  mylelfi 
very  were  hiied  for  the  occafion  only)  holding  an  urn-  Into  this  dilpieafing  fituation  l  had  been  mifled  by  re- 
brella  over  head  all  the  time  r  but  his  head,  hands,  lying  on  the  authorities  of  modern  hiftorians,  who  pre- 
neck,  and  arms,  were  not  at  all  confined,  or  put  into  the  tend  to  cite  the  authors  from  whence  their  materials 
holes  of  the  pillory  ;  only  that  he  fometimes  put  his  are  taken,  many  of  whom  appear  never  to  have  feen 
hands  upon  the  holes  of  the  pillory  in  order  to  reft  them,  but  implicitly  to  have  copied  one  another,  and 
himfelf.”  For  this  regleft  of  duty,  Beardmore  was  all  of  them  manifdtly  defeftive  ;  not  only  in  the  autho- 
fined  50I.  and  fuffered  two  months  imprifonment.  rities  they  ffiould  have  fought,  but  in  their  omiffnns 

Some  time  before  he  was  tried  for  the  obnoxious  and  mifreprefeutations  of  tliofe  whom  they  had  confuk- 
publication  already  mentioned,  the  Duchefs  of  Queens-  ed  :  more  efoccialiy  refpefting  thofe  parts  of  the  old 
burv,  as  heir  of  Lord  Clarendon,  obtained  au  injunAion  German  codes,  on  which  our  conftitution  is  ereAed, 
in  the  Court  of  Chancery  to  ftop  the  publication  of  the  and  without  which  it  cannot  be  properly  explained  or 
continuation  of  that  nobleman’s  hiftory  ;  a  copy  of  underftood.  Such  being  the  real  fituation  of  things,  I 
which  had  got  into  the  hands  of  Francis  Gwyn,  Efq;  perceived  that  more  time  than  I  could  expeA  to  live 
between  whom  and  th?  Doftor  there  had  been  an  would  be  neceffarily  required  for  fo  exteniive  a  work  as 
2  the 
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t  the  whole  hiftory  I  had  propcfed  ;  *nd  that  a  angle 
volume,  or  even  a  few  volumes  of  an  hlitory  incomplete, 
would  by  no'  means  ar  fvver  either  the  intention  of  my 
CuLfcribers,  or  my  own  :  I  determined  therefore  to 
change  my  plan,  and  to  include  in  one  volume  that 
which  might  requite  no  ethers  to  complete  this  new 
deiign. 

In  confequence  of  this  alteration,  I  refolved  to 
exert  my  belt  abilities,  not  only  to  trace  the  conftitu- 
tion  of  England  from  its  origin  in  the  woods  of  Ger¬ 
many,  as  M.  de  Montefquieu  exprefies  it,  but  from  the 
firlt  principles  of  human  nature,  from  which  the  forma¬ 
tion  of  all  kinds  of  government  is  derived.  With  this 
view,  1  have  attempted  an  analyzation  of  the  mental 
and  corporeal  faculties,  in  order  to  {hew  in  what  man¬ 
ner  they  reciprocally  influence  each  other  in  the  va¬ 
rious  adions  of  man,  not  only  as  an  individual,  but 
as  a  gregarious  being,  impelled  by  nature  to  affociate 
in  communities.  From  hence  I  have  attempted  to  de¬ 
lineate, in  what  manner  legiflature  fprang  and  proceeded 
from  its  fource,  through  that  variety  of  meanders  which 
it  hath  formed  in  its  current,  both  before  and  fince  the 
introdudion  of  one  common  fign,  whereby  to  exprefs 
the  intrinfic  value,  not  only  of  all  the  prodndions  of 
nature  and  of  art,  but  even  of  the  human  faculties,  as 
they  are  now  efti  mated  ;  to  compare  the  conflitutions 
of  thofe  different  dates  which  have  been,  and  are  the 
mod  celebrated  in  ancient  and  modern  hidory,  with 
each  other,  and  with  that  of  England  ;  and  then  to  de¬ 
rive  fome  reafonable  grounds  for  the  determination  of 
that  which  feems  to  be  the  molt  confentaneous  with 
the  primogenial  inftitutes  of  nature,  and  the  liappintfs 
of  human  kind.  In  confequence  of  this  intent,  the 
manners  that  fucceflively  arofe  and  prevailed  in  fucli 
dates,  the  benefits  and  mifehiefs  which  enfued  from 
them,  are  delineated,  in  order  to  explain  on  what  founda¬ 
tion  the  welfare  of  national  communities  may  mod  pro¬ 
bably  be  eflabliflied .  ’ , 

This  plan,  thus  delineated,  lie  at  time3  employed  him- 
felf  in  filling  up  ;  but  on  being  rudely  attacked  for  not 
performing  his  promife  with  his  fubferibers,  he,  in 
17-4,  obferved  —  “  From  the  inevitable  obligations,  not 
only  of  fupporting  my  own  family,  but  thofe  alfo  whom 
as  fon  and  brother  it  was  my  duty  to  fuilain  for  forty 
years,  and  which,  refpeding  the  claims  of  the  latter, 
dill  continues  ;  it  will  be  eaiily  difeerned  that  many  an 
avocation  mud  have  proceeded  from  tliefe  circumflances, 
as  well  as  from  a  fenle  of  gratitude  to  his  majedy,  in 
defence  of  whofe  government  I  have  thought  it  my 
duty  occafionaily  to  exeit  rny  bed  abilities.’ ’  He  adds, 
however,  that  he  did  not  intend  to  die  until  what  he 
had  propofed  was  finifhed  ;  a  promife  which  the  event 
has  fhe/  n  he  wras  unable  to  perform. 

In  prifon  he  v/as  detained  during  the  whole  time  of 
the  fentence,  and  with  fome  degree  of  rigour  ;  for  when 
his  life  was  in  danger  from  an  ill  ftate  of  health,  and 
he  applied  to  the  court  of  King’s  Bench  for  permiflion 
to  be  carried  into  the  rules  a  tew  hours  in  a  day,  tho’ 
Lord  Mansfield  acceded  to  the  petition,  yet  the  prayer 
of  it  was  denied  and  defeated  by  Judge  Fofler.  At 
the  expiration  of  the  time  of  his  fentence,  a  new  reign 
had  commenced;  and  fhortly  afterwards,  during  the  ad¬ 
ministration  of  Mr  Grenville,  a  penfion  was  granted  him 
by  the  crown.  This  he  obtained  by  the  perfonal  ap 
plication  of  Sir  John  Philips  to  the  King,  who,  on  that 


oecafion,  was  pica  fed  to  fpeak  of  h‘m  in  very  favour-  Shelf  care- 
able  terms,  which  he  proinifed  undeviatingly  to  endea-  ~v 
vour  to  deferve  by  allegiance  and  gratitude. 

Frcm  the  time  of  that  event  we  Find  I)r  Shebbeare 
a  uniform  defender  c  f  the  meafures  of  Government, 
and  the  mark  again!!  whom  every  oppofer  of  adminiilra- 
tion  confidered  himfelf  at  liberty  to  throw  out  the 
groffi.il  abufe.  Even  the  friends  of  power  were  often 
adverfe  to  him.  Dr  Smollet  introduced  him  in  no  very 
refpedfnl  light,  under  the  name  of  Ferret,  in  the  novel 
of  Sir  Launcelot  Greaves,  and  Mr  Hogarth  made  him 
one  of  the  group  in  the  third  dedion  print. 

Scarce  a  periodical  publication  was  without  fome 
abufe  of  him,  which  he  feems  to  have  in  general  had 
the  good  fenfe  to  negledl.  In  the  year  1774,  how¬ 
ever,  he  departed  from  his  general  practice,  and  defend¬ 
ed  himfelf  from  fome  attacks  at  that  time  made  upon 
him.  In  this  pamphlet  he  reprefented  the  conduit  and 
character  of  Kieg  William  in  fucli  a  light  as  to  excite 
the  indignation  of  eyeiy  Whig  in  the  kingdom  :  he 
treated  him  in  print  with  as  great  feverity  as  Johnfon 
ufed  to  do  in  converfation. 

Early  in  life  he  appears  to  have  written  a  comedy, 
which  in  1  766  he  made  an  effort  to  get  reprefented  at 
Covent  Garden.  In  1768  he  wrote  the  Review  of 
Books  in  the  Political  Regifter  for  three  months,  and 
was  often  engaged  to  write  for  particular  perfons,  w  ith 
whom  he  frequently  quarielkd  when  he  came  to  be 
paid.  This  was  the  caie  with  Sir  Robert  Fletcher, 
and  we  think  of  others.  His  pen  Ferns  to  have  been 
conftantly  employed,  and  lie  w-rote  with  great  rapidity, ( 
what  certainly  can  now  be  read  with  little  fatisfaclion, 
and  mull  foon  be  forgotten.  Though  penfioned  by 
government,  he  can  lcarce  be  faid  to  have  renounced 
liis  opinions  ;  for  in  the  pamphlet  already  mentioned, 
liis  abufe  of  the  Revolution  is  as  grofs  as  in  that  for 
which  he  fuffered  the  pilloiy.  His  violence  defeated  his 
own  purpofe,  and  made  thofe  who  agreed  in  paity  with 
him  revolt  from  the  viiuknce  with  which  he  treated 
liis  adverfaries  During  the  latter  years  of  liis  life  lie 
feems  to  have  written  but  little.  He  was  a  ilrenuou* 
fupporter  of  the  rniniftry  during  the  American  war,  ha¬ 
ving  publifhed,  in  1775?  An  Anivver  to  the  printed 
Speech  of  Edmund  Burke,  Efq;  fpoken  in  the  Houfe 
of  Commons,  April  19,  1774.  In  which  his  know¬ 
ledge  in  polity,  legiflature,  human  kind,  hidory,  com¬ 
merce,  and  finance,  is  candidly  examined;  his  arguments 
are  fairly  refuted;  the  condu&of  adminiflration  is  fully- 
defended  ;  and  his  oratoric  talents  are  clearly  expofed 
to  view.  —  And  An  Effay  on  the  Origin,  lVogiefs,  and 
Ellablifhment  of  National  Society  ;  in  which  the  prin¬ 
ciples  of  Government,  the  definitions  of  phyiieal,  moral, 
civil,  and  religious  Liberty  contained  in  Dr  Pi  ice's  Ob- 
fervations,  &c.  are  fairly  examined,  and  fully  refuted  ; 
together  with  a  juflification  of  the  Legiflature  in  redu¬ 
cing  America  to  obedience  by  force.  To  which  is 
added,  an  Appendix  on  the  Excellent  and  Adiwnable 
in  Mr  Burke's  fecond  printed  bpeech  of  the  .  2d  of 
March  1775,  both  3vo. 

His  publications,  fatirical,  political,  and  medical, 
amount  to  thirty-four,  befides  a  novel,  entitled  Lydia, 
or  Filial  Piety;  in  which  religious  hypocrify  and  bluiter- 
ing  courage  are  very  properly  clialt tied.  He  died  on 
the  .  (I  of  uigult  188,  leaving,  among  thofe  who 
knew  him  beft,  the  cliarader  of  a  benevolent  man;  a 
3  K  3  chauader 


SHI  [  5oo  ] 

Sheers  cbaraXer  which,  from  the  manner  in  which  he  fpeaks  the  form 


Ship. 


of  his  connexions,  he  probably  deferved. 

SHEERS,  aboard  a  (hip,  an  engine  ufed  to  lioift  or 
difplace  the  lower  mafts  of  a  fhip. 

SHEIBON,  a  diftriX  in  Africa,  lying  to  the  fouth- 
eaft  of  the  kingdom  of  Dar-Eur  (See  Soudan  in  this 
volume),  where  much  gold  is  found  both  in  dull  and  in 
fmall  pieces.  The  natives,  who  are  idolaters  and  fa 
vages,  colleX  the  dull  in  quills  of  the  oil  rich  and  vul¬ 
ture,  and  in  that  condition  fell  it  to  the  merchants. 
They  have  a  ceremony  on  difeovering  a  large  piece  of 
gold,  of  killing  a  (beep  on  it  before  they  remove  it. 
The  people,  who  are  all  black,  have  fome  form  of  mar¬ 
riage,  i.  e.  of  an  agreement  between  mail  and  woman 
to  cohabit.  Women  of  full  age  wear  a  piece  of  platted 
grafs  on  their  part?.  'I  he  younger  and  unmarried  are 
quite  naked.  The  (laves,  which  are  brought  in  great 
numbers  from  this  quai  ter,  are  fome  prifoners  of  war 
among  themfelves  (for  their  wars  are  *  frequent ),  and 
fome  (educed  by  treachery,  and  fold.  But  it  is  faid  to 
be  a  common  praXice  for  a  father  in  time  of  fcarcity 
to  fell  his  children. 

At  SheiLon  are  fome  Mohammedans,  who  live  among 
the  idolaters,  and  wear  clothing  :  it  is  not  faid  whether 
Arabs  or  not.  Mr  Browne,  from  whofc  travels  ve 
have  taken  this  account  of  Sfreibon,  dees  not  give  its  la¬ 
titude  or  longitude. 

SHILLIJK,  a  town  in  Africa  on  the  banks  of  the 
Bahr-ehabiad,  or  true  Nile.  The  houfes  are  built  of 
clay,  and  the  inhabitants,  who  are  idolaters,  have  r.o 
other  clothing  than  bands  of  long  grafs,  which  they 
pafs  round  the  wait!  and  between  the  thighs,  They 
are  all  black  ;  both  fexes  are  accuftomed  to  (have  their 
heads.  The  people  of  Shilluk  have  the  dominion  of 
the  1  iver,  and  take  toll  of  all  paffengers,  in  fuch  articles 
of  traffic  as  pafs  among  them.  The  name  Shilluk  is 
not  Arabic,  and  its  meaning  is  unknown. — When  a(k- 
ed  concerning  their  name  or  country,  the  people  reply 
Shilluk.  When  employed  in  tranfportirg  Mohamme¬ 
dans  acrofs  the  ferry,  they  occafionally  exhibit  the  im¬ 
pel  tance  which  their  fituation  gives  them.  After  the 
Muflim  has  placed  himfelf  in  the  boat,  they  will  a(k 
him,  “  Who  is  the  mailer  of  that  river  ?”  The  other 
replies,  as  is  ufual,  “  Ullah  or  Rubbani,,~  Cod  is  the 
matter  of  it.  “  No  (an fivers  the  Shilluk),  you  mud 
fay  that  fuch  a  one  (naming  his  chief)  is  the  maker  of 
it,  or  you  (hall  not  paTs.”  They  are  reprefented  as 
fhewing  hofpitality  to  fuch  as  come  among  them  in  a 
peaceable  manner,  and  as  never  betraying  thofe  to 
whom  they  have  once  accorded  proteXion.  The  par¬ 
ticulars  of  their  worth  ip  have  not  been  deferibed.  Tn 
Mr  Browne’s  map,  Shilluck  is  placed  in  about  J30  N. 
Lat.  and  3 2°  26'  E.  Long. 

SHIP.  See  that  article,  and  Shipbuilding  ( En - 
<ycl. ) ,  and  likewife  Floating  Bodies  FSuppL )  In  the 
TranfaSiom  of  the  Royal  Society  of  London  for  1798, 
Mr  Atwood  has  completed  his  difquifition  on  the  Stahl- 
lity  of  Ships  ;  but  as  the  memoir  cannot  be  abridged, 
we  muft  refer  the  fcientific  naval  architeX  to  the  original 
for  much  ufeful  information. 

A  fmall  work  has  lately  been  publifhed  by  Charles 
Gore,  Efq;  of  Weimar  in  Saxony,  upon  the  refpeftive 
V elocity  of  Floating  Bodies  varying  in  Form.  It  con¬ 
tains  merely  the  refults  of  two  {tries  of  experiments  : 
tram  the  firft  of  which  feiies,  it  feems  to  appear  that 
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bed  calculated  for  velocity  is  a  long  parallel 
body,  terminating  at  each  end  in  a  parabolic  ctineus, v 
and  having  the  extreme  breadth  in  the  centre.  Alfo, 
that  making  the  cunens  more  obtufe  than  is  neceflary 
to  bieak  with  fiirnef3  the  curve  line  into  the  ftraight, 
creates  a  confiderable  degree  of  impediment.  And  Mr 
Gore  is  inclined  to  think,  that  the  length  of  (hips, 
which  has  already  been  extended  with  fnccefs,  to  four 
times  the  breadth,  is  capable,  with  advantage,  of  dill 
further  extenfion,  perhaps  to  five,  and,  in  fome  cafes, 
even  to  fix'  times. 

The  fecond  fet  of  expetiments  was  inftituted  to  af- 
certain  the  refpeXive  degrees  of  {lability,  or  power  of 
refilling  the  preffure  of  the  wind,  in  carrying  fail,  on 
bodies  of  different  forms.  The  bodies  ufed  in  the  ex¬ 
periments  had  their  fpecific  capacities  and  weights  pre¬ 
cisely  equal,  but  their  forms  different  ;  and  from  the  re¬ 
fults,  it  appears  that  the  form  of  a  mid  fhip  body,  bed 
adapted  for  {lability  only,  is  a  flat  bottom,  with  per¬ 
pendicular  fides ;  and  that  the  next  bed  adapted  is  a 
feniieircle.  But  as  there  (xifts  much  difficulty  in  con- 
druXing  the  former  with  fufficient  ftrength,  befides  its 
being  ill  adapted  to  heavy  Teas,  as,  by  the  hidden  defeent 
in  pitching,  the  bottom  will  ftrike  the  water  nearly  at 
right  angles,  and  fuflain  thereby  a  tremendous  (hock. 
And  as  the  latter  feems  to  be  too  inclinable  to  tranf- 
veife  ofc illation,  or  rolling,  and  alfo  to  be  deficient  in 
capacity  for  many  fer vices,  our  author  is  of  opinion,  that 
a  mid  fhip  body,  of  a  compounded  form,  is  moll  appli¬ 
cable  to  general  purpofes. 

On  account  oi  the  few  documents  before  us,  we  are 
unable  to  fpeak  critically  concerning  this  traX.  To 
benefit  naval  architeXnre,  we  are  of  opinion,  that  the 
method  of  experiment  is  more  fnre  and  expeditious  than 
that  of  calculation  :  yet  conclufions  from  experiments 
muft  be  drawn  with  great  caution.  It  is  by  no  me^ns 
certain  that  a  refult  obtained  for  a  body  of  a  given  bulk 
will  obtain  for  iimilar  bodies  which  differ  in  dimeniions. 

We  fhnll  conclude  this  fhort  article  with  a  ftatement 
of  the  principles  upon  which  Patrick  Miller,*  Efq;  of 
Dal  fw  in  ton  (Scotland),  proposes  to  conllruX  (hips  and 
veffels  which  cannot  founder. 

The  veffel  is  to  be  kept  afloat,  without  the  aid  of  its 
Tides,  folely  by  the  buoyancy  of  its  bottom,  which  is 
flat ;  the  bottom  never  being  fo  deeply  immerfed  as  to 
bring  the  upper  fur  face  thereof  on  a  level  with  the  wa¬ 
ter;  fuch  veffels  not  being  conftruXed  for  the  purpofe 
of  carrying  cargoes,  but  for  that  of  carrying  paflengers, 
with  the  neceffary  (fores  and  provisions  ;  and  as  thefe 
veffels  are  not  kept  afloat  by  the  aid  of  their  tides,  but 
by  the  buoyancy  of  their  bottom,  as  above  dtferibed, 
they  cannot  fink,  and  therefore  pumps  are  not  required, 
nor  are  they  in  any  relpeX  neceffary  for  the  preferva- 
tion  of  fuch  veffels.  The  laid  vtffel  is  put  in  motion, 
during  calms,  and  again  ft  light  winds,  by  means  of 
wheels.  Thefe  wheels  projeX  beyond  the  fides  of  the 
veffel,  and  are  wrought  by*  means  of  capftans  ;  the 
number  and  the  dimeniions  of  the  wheels  depend  upon 
the  length  of  the  veffel.  Thefe  wheels  are  built  with 
eight  arm9,  which  confiff  entirely  of  plank.  Sliders 
are  ufed  to  work  and  to  keep  the  veffel  to  windward 
when  under  fail.  Thefe  Aiders  are  placed  in  the  centre 
of  the  veffel,  from  Hem  to  ftern  ;  they  are  made  of 
plank,  and  the  number  and  dimenfions  muft  depend  on 
the  length  of  the  veffel  j  and  they  are  raifed  and  let 

down. 
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tip.  down,  either  by  the  hand,  or  by  means  of  a  purchafe, 

i -  according  to  the  fize  of  the  vcfTel.  Vefiels  of  this  con- 

ftru&ion  draw  water,  in  proportion  to  their  dime  nfions, 
as  follows  :  a  vcfTel  of  forty  feet  in  length,  and  from 
thirteen  to  nineteen  feet  in  breadth,  will  draw  from 
thirteen  to  fixtecn  inches  of  water.  One  of  fifty  feet 
in  length,  and  from  feventeen  to  twenty  four  feet  in 
breadth,  will  draw  from  fifteen  to  eighteen  inches  of 
water.  One  iixty  feet  long,  and  from  twenty  to  twenty- 
eight  feet  broad,  will  draw  from  eighteen  to  twenty- 
one  inches  of  water.  One  feventy  feet  long,  and  from 
twenty-three  to  thirty  two  feet  broad,  will  draw  from 
twenty-one  to  twenty* four  inches  of  water.  One 
eighty  feet  long,  and  from  twenty-feven  to  thirty. feven 
feet  broad,  will  draw  from  twenty- four  to  twenty-feven 
inches  of  water.  One  ninety  feet  long,  and  from  thirty 
to  forty-two  feet  broad,  will  draw  from  twenty-feven  to 
thirty  inches  of  water.  One  of  one  hundred  feet  in  length, 
and  from  thirty-three  to  forty-feven  feet  in  breadth, 
will  draw  from  thirty  to  thirty-three  inches  of  water.  • 

As,  from  the  principle  upon  which  this  vcfTel  is  con- 
ftruCled,  file  cannot  fink,  the  invention  mult  prove  a 
means  of  favii'g  many  lives ;  and  as  it  will  give  more 
room  and  height  between  the  decks  than  any  vefitl  of 
the  fame  dimenfions  of  another  con  firing  ion,  it  mud 
add  greatly  to  the  comfort  and  accommodation  of  per- 
fons  at  fea  of  all  descriptions.  It  is  expelled  that,  from 
thefe  advantages,  a  more  general  and  friendly  inter- 
courfe  among!!  rations  will  take  place,  which  will  have 
the  effedl  to  difTufe  knowledge,  and  to  remove  national 
prejudices,  thereby  promoting  the  general  welfare  of 
mankind.  At  piefent  (fays  Mr  Miller),  it  would  be 
altogether  improper  to  give  any  dtferiptien  of  {hips  cf 
greater  dimenfions,  left  it  fhould  be  converted  to  a  pur- 
pofe  very  different  from  that  intended  by  the  inventor. 

SHIPWRECK,  a  wTtll-known  difafter,  by  which 
numbers  of  lives  are  yearly  loft.  In  that  valuable  mif- 
cellany  entitled,  The  Philofophical  Magazine,  we  have 
an  account  of  means  for  preventing  that  lofs,  when  the 
fhip  is  in  danger  within  two  or  three  hundred  fathoms 
of  the  fhore  ;  and  as  the  anonymous  author  (a  French, 
man)  fays  that  he  has  by  experiment  afeertained  the  ef¬ 
ficacy  of  thefe  means,  we  fhall  ftate  them  to  our  readers. 

The  only  certain  means  of  faving  the  crew  of  a  vcfTel 
in  fuch  a  flate  is,  to  etlablifh,  a  rope  of  communication 
from  the  fhore  to  the  fhip.  But  how  is  this  to  be  done? 
The  author  fay?,  by  fixing  the  end  of  the  rope  to  a 
bomb  or  cannon  ball,  and  extending  the  rope  after¬ 
wards,  in  a  zig  zag  direction,  before  the  morter  or  can¬ 
non,  or  fufpending  it  on  a  piece  of  wood  raifed  feverrl 
feet.  A  rope,  fo  placed,  wall  not  break  (he  fays)  by 
the  greateft  velocity  which  can  be  given  to  the  bomb 
or  ball ;  and  thus  the  end  of  it  can  be  fent  afhore  by  a 
difeharge  of  artillery.  He  prefers  the  bomb  to  the  cannon 
ball,  for  reafons  which  he  does  not  afiign.  He  propofes, 
however,  other  means  to  effedl  his  benevolent  pui pofe. 

“  It  ought  to  be  remembered  (fays  he),  that  a  vefiei 
is  never  cal!  away,  or  penfhes  on  the  coaft,  but  bccaufe 
it  is  driven  thither  againft  the  will  of  the  captain,  and 
by  the  violence  of  the  waves  and  the  wind,  which  almoft 
always  blows  from  the  fea  towards  the  fhore,  without 
which  there  would  be  no  danger  to  be  apprehended : 
confequently,  in  thefe  circumftancc3,  the  wind  comes  al¬ 
ways  from  the  fea,  either  diredly  or  obliquely,  and 
blows  towards  the  fhore- 
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u  \Jl,  A  common  paper  kite,  therefore,  launched  Ship, 
from  the  vcfTel  and  driven  -by  the  wind  to  the  fhore,  ^  a* 
would  be  fuflicient  to  Tave  a  crew  confifting  of  i<jCO 
Teamen,  if  fuch  were  the  number  of  a  fhip  of  war. 

This  kite  would  convey  to  the  fhore.  a  ftrong  pack¬ 
thread,  to  the  end  of  which  might  be  affixed  a  cord, 
to  be  drawn  on  board  by  means  of  the  firing  of  the 
kite  ;  and  with  this  cord  a  rope,  or  as  many  as  fhould  be 
ncccfiary,  might  be  conveyed  to  the  fiiip. 

“  2 d,  A  fmall  balloon,  cf  fix  or  feven  feet  in  dia¬ 
meter,  and  raifed  by  ramified  air,  would  be  alfo  an  ex¬ 
cellent  means  for  the  like  pur  pofe  :  being  driven  by  the 
wind  from  the  vefiei  to  the  fhore,  it  would  cany  thither 
a  firing  capable  of  drawing  a  cord  with  which  feveial 
ropes  might  be  afterwaids  conveyed  to  the  vdfcl.  Had 
not  the  diicovery  of  Montgolfier  produced  any  other 
benefit,  it  would  be  entitled  on  this  account  to  he  con- 
fidtrtd  as  of  great  importance. 

“  3 1/,  A  fky- rocket,  cf  a  large  diameter,  would  be 
of  equal  fervice.  It  would  alfo  carry,  from  the  vtffii 
to  the  fhore,  a  firing  capable  of  drawing  a  rope  after  it., 

“  Lajlly,  A  fourth  plan  fer  faving  the  crew  of  a  fhip. 
wrecked  vefTcl,  is  that  of  throwing  from  the  vefiei  into 
the  fea  an  empty  cafk  with  a  cord  attached  to  it.  The 
wind  and  the  waves  would  drive  the  cafk  to  the  fhore, . 
and  afford  the  means  of  tftnblift.ing  that  rope  of  com¬ 
munication  already  mentioned.” 

bILLA,  a  large  town  on  the  Niger,  which  bounded 
Mr  Park’s  travels  eaftward.  He  gives  no  defeription 
of  the  place,  which  he  had  not  fpirits  or  health  to  fur- 
vey  ;  but  fills  a  page  of  his  work  with  the  realons  which 
determined  him  to  proceed  no  farther.  "  When  I  ar¬ 
rived  (fays  he),  I  was  fuftered  to  remain  till  it  was 
quite  dark,  under  a  tree,  furrounded  by  hundreds  of 
people.  Lut  their  language  was  very  differuit  from 
‘the  ether  parts  cf  Barr  ban  a;  and  I  was  informed  that, 
in  my  progreft  eaftward,  the  Bambarra  tongue  was  but 
little  underfiood,  arid  that  when  I  reached  Jennc,  l 
fhould  find  that  the  majority  of  the  inhabitants  fpoke  a 
different  language,  called  'Jtnr.e  Kumtno  by  the  Negroes, 
and  Kalam  Soudan  by  the  Moors. 

“  With  a  great  deal  of  entreaty,  the  Dooly  allowed 
me  to  come  into  his  baloon,  to  avoid  the  rain;  but  the 
place  was  very  damp,  and  I  had  a  fmart  paroxyfrn  of 
fever  during  the  night  Worn  down  by  iicknefs,  ex- 
haufled  with  hunger  and  fatigue,  half  naked,  and  with¬ 
out  any  article  cf  value,  by  which  I  mi^ht  procure  pro¬ 
visions,  clothes,  or  lodging,  I  began  to  reflect  ferioiUly 
on  my  lituatioii.  I  was  now  convinced,  by  painful  ex¬ 
perience,  that  the  obfiacles  to  my  further  progress  were 
infm mountable.  The  tropical  rains  were  already  fit  in 
with  all  their  violence  ;  the  rice  grounds  and  fvvampa 
were  everywhere  overflowed  ;  and  in  a  few  days  more, 
travelling  of  every  kind,  unk  fs  by  water,  would  be  com¬ 
pletely  obftrndted.  The  kowries  which  remained  of  the 
king  of  Bambarra’s  prefent  were  not  fufficient  to  enable 
me  to  hire  a  canoe  for  any  great  diitance  ;  and  I  had 
but  little  hopes  of  fubfiftiag  by  charity,  in  a  country 
where  the  Moors  have  fuch  influence.  But  above  all, 

I  perceived  that  1  was  advancing  more  and  more  with¬ 
in  the  power  of  thofe  mercilefs  fanatics  ;  and  from  my 
reception  both  at  Sego  and  Sansanding  (fee  thefe 
articles,  SuppL ),  I  was  apprehenfive  that,  in  attempting 
to  reach  even  Jenne  (unlefs  under  the  prote&ion  of 
foine  man  of  confequence  amongft  them,  which  I  had 

no 
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Slilon  mc^ns  of  obtaining)*  I  fhould  lacrifice  my  life  to  no 
ii  purpofe  ;  tor  my  difcoveries  would  perifh  with  me. 

Svva_  The  profpeft  either  way  was  gloomy.  In  returning 
to  the  Gambia,  a  journey  on  foot  of  many  hundred 
miles  prefented  itfelf  to  my  contemplation,  through  le¬ 
gions  and  countries  unknown.  Nevcrthelefs,  this  fee  tri¬ 
ed  to  be  the  only  alternative  ;  for  I  faw  inevitable  de- 
■ftruftion  in  attempting  to  proceed  to  the  eaftwarj. 
With  th’s  conviction  on  my  mind,  I  hope  my  readers 
will  acknowledge  that  I  did  right  in  going  no  farther. 

I  had  made  every  effort  to  execute  my  million  in  its 
fulkft  extent  which  prudence  could  juflify.  Had  there 
been  the  m oft.  diftant  profpedt  of  a  fuecefsful  termina 
tion,  neither  the  unavoidable  hardfhips  of  the  journey, 
nor  the  dangers  of  a.fecoud  captivity.,  fhould  have  forced 
me  to  defiit.  This,  however,  neceffity  compelled  me  to 
do  ;  and  whatever  may  be  the  cpinion  of  my  general 
readers  on  this  point,  it  affords  me  inexprefiible  fatis 
fadlion,  that  my  honourable  employers  have  been  pka- 
fed,  fince  my  return,  to  exprefs  their  full  approbation 
of  my  conduCt/’  He  would  be  a  very  unreasonable  man, 
indeed,  who  could  on  this  point  th:nk  differently  from 
Mr  Pack’s  employers.  Silla  is  placed  in  the  new  map  of 
.Africa  in  about  i4°4B/  N.  Lat.  ai  d  i°  24'  W.  Long. 

SILLON,  in  fortification,  an  elevation  of  earth, 
made  in  the  middle  of  the  moat*  to  fortify  it,  when  too 
broad.  It  is  more  ufuallv  called  the  envelope . 

SIMANCAS,  a  village  on  the  eaftern  limit  of  the 
kingdom  of  Leon  in  Spain,  two  leagues  below  Valla¬ 
dolid,  on  the  river  Gifuerga.  It  is  mentioned  by  Dr 
•Pvobertfon  in  the  introduction  to  his  Killory  of  Ame¬ 
rica,  and  is  remarkable  for  the  archives  or  rcgdler  of¬ 
fice  of  the  kingdoms  of  Leon  and  Cattile,  kept  in  the 
'cattle  there.  This  collodion  vva3  .begun  when  the  kings 
rtfided  often  at  Valladolid;  in  which  city  to  this  day  is 
the  chancery  or  civil  and  criminal  tribu'nr*  for  almott 
all  Spain  to  the  north  of  the  Tagus.  It  was  thought 
convenient  to  have  thofe  papers  kept  in  the  neighbour¬ 
hood  of  that  court;  and  this  cattle  was  particularly  fit 
for  that  purpofe,  as  it  is  -all  built  of  ttone.  Some  years 
ago  there  were  two  large  halls  in  this  office  filler  with 
papers  relating  to  the  firtt  fettlement  of  the  Spaniards 
in  South  America.  There  was  alfo  in  the  room  called 
the  ancient  royal patronage  a  box  containing  treaties  with 
England,  in  which  are  many  letters  and  treaties  be 
tween  the  kings  of  England  and  Spain  from  about  the 
year  1400  do  wn  to  i6co.  There  was  alfo  in  the  fame 
archives  a  ftrong  box,  with  five  locks,  which,  it  i3  faid, 
has  not  been  opened  fince  the  time  of  Philip  II.  and  it 
is  conjectured  that  it  contains  the  proofs  againtt  Phi¬ 
lip’s  fon  Prince  Charles.  But  it  ice  ms  fome  of  the 
flate  papers  have  been  removed  to  Madrid. 

SITUS,  in  algebra  and  geometry,  denotes  the  fixa¬ 
tion  of  lines,  fur  faces,  &c.  Woliius  delivers  fome  things 
in  geometry,  which  are  not  deduced  f.om  the  common 
analyfis,  particularly”  matters  depending  on  the  Jit  us  of 
lines  and  figures.  Leibnitz  has  even  founded  a  parti¬ 
cular  kind  of  analyfis  upon  it,  called  calculus  Jiius. 

SIWA,  a  town  in  Egypt,  to  the  wettward  f  Alex 
andria,  built  on  a  fmall  fertile  fpot  or  Oatis,  which  is 
furrounded  on  all  tides  by  defert  land.  A  large  pro 
portion  of  this  fpace  is  fdled  with  date  trees;  but  there 
are  alfo  pomegranates,  figs,  and  olives,  aprmoit*,  and 
plantains  ;  and  the  gardens  are  remarkably  fiourrhmg. 

5  They-  cultivate  a  confidrrable  quantity  of  rice,  which, 
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however,  is  of  a  reddifh  hue,  and  different  from  that  of  Siwi. 
the  Delta.  The  remainder  of  the  cultivable  land  fur- ' 
nifhes  whe?t  enough  for  the  confirm  plion  (  f  the  mha-  [ 

bitauts.  Water,  both  ialt  and  fretti,  abounds;  but  the 
fprings  which  furjfrifh  the  latter  are  moll  of  them  tepid; 
and  fuch  is  the  nature  of  the  water,  air.  and  other  cir- 
cumttances,  that  ftrangers  are  often  alicdled  with  agues 
and  malignant  fevers. 

The  greatett  curiofity  about  Siwa  is  a  ruin  of  un¬ 
doubted  antiquity,  which,  according  to  Mr  Browne,  re* 
ferr.bles  too  exadlly  thofe  of  the  Upper  Egypt,  to  leave 
a  doubt  that  it  was  ertdftd  and  adorned  by  the  fame 
intelligent  race  of  men.  The  figures  of  Ifis  and  Anu-  1 

bis  are  confpicuous  amorg  the  fculptures;  and  the  pro¬ 
portions  are  thofe  of  the  Egyptian  temples,  though  in 
miniature.  What  of  it  remains  is  a  fmgle  apartment, 
built  of  matty  (tones,  of  the  fame  kind  as  thofe  of  which 
the  pyramids  confift  ;  and  covered  originally  with  fix 
•large  and  folid  blocks,  that  reach  from  cue  wall  to  the 
other.  The  length  is  32  feet  in  the  clear,  the  height 
about  18,  the  w  idth  15.  A  gate,  iituated  at  one  ex¬ 
tremity,  forms  the  principal  entrance;  and  two  doors, 
alfo  near  that  extremity,  open  oppofite  to  each  other. 

The  other  end  is  quite  ininous;  but,  judging  from  cir- 
-cumttances,  it  may  be  imagined  that  the  building  has 
never  been  much  larger  than  it  now  is.  There  is  no 
appearance  of  any  ot  ier  edifice  having  been  attached 
to  it,  and  the  Lfs  fo  as  there  are  remains  of  fculpture 
on  the  exterior  of  the  walls.  In  the  interior  are  three 
rows  of  emblematical  figures,  apparently'  defigned  to  re- 
prefent  a  piocefuon  ;  and  the  fpace  between  them  is 
filled  with  hieroglyphic  charadlers,  properly  fo  called. 

'The  people  of  Siwa  have  no  tradition  concerning  this 
edifice,  nor  attribnte  to  it  any  quality,  but  that  of  con¬ 
cealing  treafures,  and  being  the  haunt  of  demons.  It 
has,  however,  been  fuppofed,  with  fome  degree  of  pro¬ 
bability,  that  Siwa  is  the  S'iropum  of  Pliny,  and  that 
this  building  was  coeval  with  the  famous  temple  of  Ju¬ 
piter  Ammon,  and  a  dependency  on  it.  This  may  be 
fo  ;  but  neither  the  natives  of  Siwa,  nor  the  various 
tribes  of  Arabs  who  frequent  that  place,  know  any' 
thing  of  the  ruins  of  that  temple,  about  which  Mr 
Browme  made  every  pofttble  enquiry'.  “  It  may  (as  he 
obferves)  ttill  furvive-the  lapfe  of  ages,  yet  remain  un¬ 
known  to  the  Arabs,  who  travel- fe  the  wide  expanfe  of 
the  defert;  but  fnch  a  circumttance  is  fcarcely  probable. 

It  may  be  completely  overwhelmed  in  the  land  ;  but 
this  is  hardly  within  the  compafs  of  belief.’1 

i  he  complexion  of  the  people  of  Siwa  is  generally 
darker  than  that  of  the  Egy  ptians.  Their  dialed!  ie 
alto  uitferent.  They  are  not  in  the  habitual  ufe  cither 
of  coffee  or  tobacco.  Their  f  t  hi  i9  that  of  Malik.  The 
drett  of  the  lower  clais  is  veiy  fimple,  they  being  al¬ 
mott  naked  :  among  thofe  whofe  colhime  was  difcern- 
ibie,  :t  approaches  nearer  to  that  of  the  Arabs  oi  the 
defert  than  of  the  Egyptians  or  Moors.  Their  cloth¬ 
ing  confitts  of  a  Ihircot  white  cotton,  with  large  fleeves, 
and  reaching  to  the  Lei  ;  a  red  Turn  fine  cap.  without 
a  turban;  and  Chocs  ol  the  fame  colour.  In  warm 
w  eather  they  commonly  catt  on  the  fhoelder  a  blue  and 
white  cloth,  called  m  Egypt  melaye ;  and  in  winter 
they  are  defended  fiom  the  cola  by  an  thhram  cr  blank¬ 
et.  i  he  Htt  ot  their  huufthold  furniture  is  very  Ihort; 
fome  earthen  wrare  made  by  therrdeivts,  an-  a  few  mats, 
form  the  chief  part  of  it,  none  but  the  richer  order 

being 
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rrrjfh,  being  noTefied  of  copper  ntenfils.  They  occafionally 
purchafe  ?.  few  (laves  from  the  Mur  zonk  caravan.  The 
remainder  of  their  wants  is  (applied  from  Cairo  or  A- 
lexandria,  whither  their  dates  are  tranfported,  both  in 
a  dry  Hate  and  beaten  into  rnnfh,  which  when  good  in 
fome  degree  refcmbles  a  fweet  meat.  They  eat  no  large 
quantity  of  animal  food  ;  and  bread  of  the  kind  known 
to  us  is  uncommon.  Flat  cakes,  without  leaven,  knead 
ed,  and  then  half  baked,  form  part  of  their  nourifh- 
ment.  The  remainder  confifts  of  thin  fheets  of  pafie, 
fried  in  the  oil  of  the  palm  tree,  rice,  milk,  dates,  &c. 
They  drink  in  great  quantities  the  liquor  extracted 
from  the  date  tree,  which  they  term  date  tree  water, 
though  it  have  often,  in  the  (late  they  drink  it,  the 
power  of  inebriating  Their  domeftic  animals  are,  the 
hairy  (Keep  and  goat  of  Egypt,  the  afs,  and  a  very 
fmall  number  of  oxen  and  camels.  The  women  are 
veiled,  as  in  Egypt.  After  the  rains,  the  ground  in 
the  neighbourhood  of  Siwa  is  covered  with  fait  for 
many  weeks.  Siwa  is  fituated  in  290  12'  N.  Eat.  and 
440  54  E.  Long. 

SKIRMISH  Bay,  the  name  given  by  Lieutenant 
Broughton  to  a  bav  in  an  Hand,  which  was  difeovered 
by  him  in  latitude  43°  48'  fouth,  and  in  longitude  183° 
eafi.  The  Chatham  armed  tender,  which  Mr  Brough¬ 
ton  commanded,  under  Captain  Vancouver  in  his  voy¬ 
age  of  discovery,  worked  up  into  the  bay,  and  came  to 
anchor  about  a  mile  from  the  (hove.  The  Lieutenant, 
the  mailer,  and  one  of  the  mates,  landed,  and  found 
the  people  fo  extremely  inhofpitable,  that  they  were 
obliged  to  fire  upon  them  in  their  own  defence.  The 
land,  whether  ifland  or  continent,  is  of  confiderable 
magnitude  ;  the  part  which  they  faw  extended  nearly 
40  miles  from  ea!  to  well  ;  and  the  appearance  of  the 
country,  according  to  tire  defeription  given,  is  very  pro- 
mlfing.  In  many  refpedls,  the  natives  referable  thofe 
of  New  Zealand  ;  from  which  country  they  are  difiant 
about  ico  leagues:  but  their  (kins  were  dellitute  of 
any  mark-1,  and  they  had  the  appearance  of  being  clean- 
Jy  in  their  perfons.  Their  d redes  were  of  feal  or  fea- 
bear  (kin,  and  fome  had  fine  woven  mats  fafiened  round 
the  w'aifl.  “  They  feemed  a  cheerful  race,  our  con- 
verfation  (fays  Mr  Broughton)  frequently  exciting  vio¬ 
lent  burlts  of  laughter  among!  them.  On  our  fir! 
Ian  ling,  their  furprife  and  exclamations  can  hardly  be 
imagined  :  they  pointed  to  the  fun,  and  then  to  us,  as 
if  to  afic,  whether  we  had  come  from  thence?”  Their 
arms  were  fpears,  clubs,  and  a  fmall  weapon  refemblirg 
the  New  Zealand  patoo 

SLIDING- rule  (fee  that  article,  as  likewife  Gau¬ 
ging  Rod,  Geometry,  and  Logarithmic  Lines ,  En- 
cycl. )  is  introduced  here,  for  the  fake  of  a  new,  and 
(except  in  working  diredl  proportions)  a  more  com¬ 
modious  method  than  the  common,  of  applying  ibe 
Aider.  This  method,  which  is  prooofed  by  the  Rev. 
W.  Pearfon  of  Lincoln,  is  as  follows : 

Invert  the  Aider  B  on  any  common  Hiding  rule, 
whereby  the  numerical  figures  will  afcer.d  on  it,  and 
on  the  fixed  line  A,  in  contrary  dire&ions  :  now,  as  the 
di fiance  from  unity  to  any  multiplier,  on  Gunter’s  line, 
will  invariably  extend  from  any  multiplicand  to  their 
produd,  it  follows,  that  if  any  particular  number  on 
the  inverted  Aider  B  be  placed  oppofite  to  any  other 
given  number  on  A,  the  product  ot  thofe  numbers  will 
Sand  on  the  Aider  B,  again!  unity  on  A  ;  for,  in  any 


pofition  of  the  inverted  Aider,  the  diftance  from  unity 
to  the  multiplier  on  A,  infieadof  being  carried  forward 
on  B,  as  when  the  Aider  is  in  a  direct  pofition,  is  brought 
back  thereby  to  unity  again  ;  fo  that  unity  (or  ten  on 
Angle  lines  where  the  Aider  is  too  (hort  for  the  opera¬ 
tion)  is  invariably  the  index  for  the  produdl  of  any  two 
coincident  numbers  throughout  the.  lines. 

In  divifion,  by  the  fame  procefs,  if  the  dividend  on 
B  be  put  to  the  index,  or  unity  on  A,  the  divifion  and 
quotient  will  coincide  on  the  two  oppofite  lines;  fo 
that  when  one  is  given,  and  fought  for  on  either  line,, 
the  other  is  feen  on  its  oppofite  line  at  the  fame  time. 

The  next  operation  which  offers  itfelf  here  is  reci¬ 
procal  proportion,  which  can  be  effedled  by  no  other 
method  than  by  inverting  the  Aider,  but  which  is  ren¬ 
dered  as  eafy  by  this  application,  as  dire&  proportion- 
is  in  the  common  way  ;  for  if  any  antecedent  number 
on  B  inverted  be  fet  to  its  confequent  on  A,  any  other 
antecedent  on  B,  in  the  fame  pofition,  wall  (land  again! 
its  confequent  on  A,  fo  as  that  the  terms  may  be  in  a 
reciprocal  ratio.  In  fquaring  any  number,  it  will  ap¬ 
pear,  from  what  has  been  already  faid,  that  if  the  num¬ 
ber  to  be  fquared  be  placed  on  13,  inverted  again!  the 
fame  on  A,  the  fqnaie  will  (land  on  B,  again!  unity 
on  A.  Therefore,  to  extradl  the  fquare  loot  of  any 
number,  let  that  number  on  B  (land  again!  unity  on 
A  ;  and  then  wherever  the  coincident  numbers  are  both 
of  the  fame  value,  that  point  indicates  the  root.  If 
two  dividing  lines  of  the  fame  value  do  not  exaClly  co¬ 
incide,  the  coincident  point  will  be  at  the  middle  of  the 
fpace  contained  between  thole  two  whi:h  are  nearcil  a 
coincidence  ;  and  as  there  is  only  one  fuch  point,  there 
can  be  no  mifiake  in  readily  afeertaining  it.  The  find¬ 
ing  of  a  mean  proportional  between  any  two  numbers 
is  extremely  eafy  at  one  operation  ;  for  if  one  of  the 
numbers  on  B  inverted  be  fet  to  the  other  on  A,  the 
coincident  point  of  two  fimilar  numbers  (hews  either  of- 
thofe  to  be  the  mean,  or  fquare  root  of  their  produdt, 
according  to  the  preceding  procefs.  Thus  have  we  a 
fhort  and  eafy  method  of  multiplying,  dividing,  worth¬ 
ing  leciprccal  proportion,  fquaring  and  extracting  the 
fquare  root,  at  one  pofition  of  the  inverted  Aider, 
whereby  the  eye  is  directed  to  only  one  point  of  vie.sr 
for  rhe  reful:,  after  the  Aider  is  fixed  :  whereas,  by  the 
common  method  of  extracting  the  fquare  root  by  A 
and  13  direft,  the  Aider  requires  to  be  moved  back¬ 
wards  and  forwards  by  adjuitment,  the  (ye  moving  al¬ 
ternately  to  two  points,  till  fimilar  numbers  (tand,  one 
on  B  again!  unity  on  A,  and  the  other  on  A  aga'n! 
the  fquare  number  on  B  ;  v.hich  fquare  number,  in  the 
cafe  of  finding  a  mean  proportional,  mu!  be  found  by 
a  previous  operation.  Hence,  for  more  convenience  in 
the  extraction  cf  roots,  ?s ;d  meafuring  of  fulids,  an  ad¬ 
ditional  line  called  I)  has  been  added  to  the  rule,  which 
renders  it  more  complex,  and  confequently  feldom  uii- 
derfiood  by  an  artificer. 

SNOW.  See  that  aiticle  ( Encycl. ) ,  where  we  have 
endeavoured  to  account  for  fnovv’s  contributing  to  the 
preservation  and  growth  of  vegetables.  It  mu!  be  con¬ 
ferred,  however,  that  if  fnow  pofieffed  only  the  proper¬ 
ty  of  prefei  ving  vegetables,  and  of  preventing  them  from 
periAimg  by  the  ieverity  of  the  cold,  it  is  not  at  all 
probable  that  the  ancient  philofophers  would  havt  cou- 
fidered  it  as  depofiting  on  the  earth  nitrous  (alts,  ?.s 
they  might  have  afceitained,  by  a  very  Ample  experi¬ 
ment* 
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•Snow,  ment,  that  It  contains  none  of  that  fait  *,  for  they  did 

* - - - 'not  afcrihe  the  fame  property  to  rain-water,  but  they 

remarked  that  fnow  burnt  the  flcm  in  the  manner  of 
acids,  as  well  as  other  bodies  immerled  in  it.  Lemg 
induced  to  conclude  that  there  was  nitre  in  the  air,  it 
was  natural  that  they  fhould  afcnbe  to  this  nitie  the 
burning  qualities  of  fnow,  and  coufequcntly  its  influ¬ 
ence  on  vegetrrtion. 

Such  refleftiona  induced  Morveau,  alias  Citizen  Guy¬ 
ton,  to  employ  J.  Ii.  Haffenfratz  to  inquire  into  the 
caufe  of  the  difference  of  the  effefts  of  fnow  and  rain¬ 
water  on  various  fubllances.  Idaffenfratz  found  that 
thefe  differences  are  occafioned  by  the  oxygenation  of 
the  fnow  ;  and  that  thefe  effects  are  to  be  alcribed  to 
.a  particular  combination  of  oxygen  in  this  congealed 
water.  He  put  1000  grammes  of  fnow  in  a  jar,  and 
1000  grammes  of  drilled  water  in  another.  He  pour¬ 
ed  into  each  of  the  jars  an  equal  quantity  of  the  fame 
folution  of  turn  foie.  He  placed  both  the  javs  in  a  warm 
temperature  ;  and  after  the  fnov/  melted,  he  remarked 
that  the  dye  was  redder  in  the  fnow  water  than  in  the 
diddled  water.  He  repeated  this  experiment,  and  with 
the  fame  refult.  He  put  into  ajar  icno  grammes  of 
diftflled  water,  and  into  another  1000  grammes  of  fnow. 
Into  each  of  the  jars  lie  put  6*5  grammes  of  very  pure 
and  clean  fulphat  of  iron.  In  the  fird,  there  was  pre¬ 
cipitated  o*  1  50  grammes  of  the  oxyd  of  iron,  and  0010 
grammes  in  the  other.  As  the  oxyd  of  iron  was  pre- 
'  cipitated  from  a  folution  of  the  fulphat  by  oxygen,  it 
thence  follows,  that  the  fnow  contained  more  oxygen 
than  the  diddled  water;  and  it  follows,  from  the  hr  ft 
experiment,  that  this  quantity  of  oxygen  was  consider¬ 
able  enough  to  redden  the  tinfture  of  turnfole. 

It  is  fully  demondrated  by  thefe  two  experiments, 
that  fnow  is  oxygenated  water,  and  that  it  mud  con- 
fequently  have  on  vegetation  an  action  different  from 
that  of  common  ice.  The  experiments  of  Dr  Jngen* 
houfs  on  the  germination  of  feeds  have  taught  us,  that 
the  prefence  and  contaft  of  oxygen  are  ahfolutely  re- 
ceffary  for  the  plant  to  expand.  They  have  (hewn  alfo, 
that  the  more  abundant  the  oxygen  is,  the  more  ra¬ 
pidly  will  the  feeds  grow.  Moll  plants  fuffered  to  at¬ 
tain  to  their  peifeft  maturity  fned  on  the  earth  a  part 
of  their  feed.  Thefe  feeds,  thus  abandoned  an!  expo¬ 
sed  to  the  aftion  of  cold,  are  preferved  by  the  fnow 
which  covers  them,  at  the  fame  time  that  they  dud  in 
the  water  it  produces  by  melting,  a  portion  of  oxygen 
that  has  a  powerful  aftion  on  the  principle  of  germina¬ 
tion,  and  determines  the  feeds  that  would  have  perilhed 
to  grow,  to  expand,  and  to  augment  the  number  cf  the 
plants  that  cover  the  furface  of  the  earth. 

A  very  confiderable  number  of  the  plants  which  are 
employed  in  Europe  for  the  nourilhment  cf  men,  are 
{own  in  the  months  of  September,  October,  and  No¬ 
vember.  The  feeds  of  fevered  of  thefe  germinate  before 
the  cold  commences  its  aft  ion  upon  them,  and  changes 
the  principle  of  their  life.  The  fnow  which  covers  the 
reft,  afting  on  the  germ  by  its  oxygenation,  obliges 
them  to  expand,  and  to  increafe  the  number  of  ufeful 
plants  which  the  farmer  and  gardener  commit  to  the 
earth,  and  confeqnently  to  multiply  their  productions. 

Here,  then,  we  have  three  effefts  of  fnow  upon  ve¬ 
getation,  all  very  different,  which  contribute  each  fepa- 
rately  to  increafe,  every  year,  the  number  of  our  plants; 


to  give  them  more  vigour,  and  confequently  to  multi-  S* aj\ 

ply  our  crops.  Thefe  cffedls  are  :  i.  To  prevent  the  So;dei;g. 
plants  from  being  attacked  by  the  cold,  and  from  be-  ' 

ing  changed  or  peri  filing  by  its  force.  2.  To  furnifh 
vegetables  with  continual  moifture,  which  helps  them 
to  procure  thofe  fubllances  neceffary  for  their  nutri¬ 
tion,  and  to  preferve  them  in  a  ftrong  healthy  (late. 

3.  To  caufe  a  greater  number  of  feeds  to  germinate, 
and  confequently  to  increafe  the  number  of  our  plants. 

SOAP.  See  Chemistry  Index ,  Stippl. 

SOLDERING.  Under  this  title,  in  the  Encyclo - 
ptdia,  we  have  given  direftions  for  foldering  filver, 
brafs,  and  iron  :  but  there  are  other  metals  which  muff 
fometimes  be  feddered  ;  and  the  following  account  of 
different  folders,  taken  from  the  Philofophical  Maga¬ 
zine,  may  be  ufeful  to  many  of  our  readers 

“  When  lead,  tin,  and  bifmuth,  are  mixed  in  a  cer¬ 
tain  proportion,  they  produce  a  metal  exceedingly  fu- 
fible,  which  is  known  by  the  name  of  foft  folder  ;  but 
which,  from  its  lingular  properties,  maybe  applied  with 
advantage  to  many  other  ufeful  pnrpofes.  Newton, 
and  after  him  Kiaft  and  Mufchenbroek,  obferved,  that 
five  parts  of  bifmuth,  three  of  tin,  and  two  of  lead,  al¬ 
fo  live  parts  of  bifmuth,  four  of  tin,  and  one  part  of 
lead,  melted  with  a  heat  of  220  degrees  of  Fahrenheit; 
and  they  found  that  various  mixtures  of  this  kind  were 
fulible  by  a  heat  not  much  greater  than  that  of  boiling 
water.  At  a  later  period,  V.  Rofe,  a  German  nat  11  ra¬ 
il  tl,  difeovered,  that  a  mixture  of  foil**  parts  of  bifmuth, 
two  of  tin,  and  two  of  lead,  as  Kunkel  recommended 
for  foldering  tin  ;  and  D’Arcet,  among  the  French, 
that  a  mixture  of  eight  parts  of  bifmuth,  three  of  tin, 
and  five  of  lead  ;  or  eight  of  bifmuth,  four  of  tin,  and 
four  of  lead  ;  or  eight  of  bifmuth,  two  of  tin;  and  fix 
of  lead  ;  alfo  fixteen  of  bifmuth,  feven  of  tin,  and  nine 
of  lead — all  melted,  or  at  lead  became  foft,  in  boiling 
water. 

“  According  to  the  experiments  made  by  Profeffor 
Gmelin,  refpeding  the  fufion  of  thefe  three  metals,  a 
mixture,  confiding  of  two  parts  of  bifmuth,  one  part  of 
tin,  and  one  of  lead,  which  is  the  fame  as  Rofe  propo- 
fed,  gave  a  metal  that  was  fufed  in  boiling  water.  A 
mixture  of  fix  or  more  parts  of  bifmuth,  iix  of  tin,  and 
three  of  lead,  or  one  part  of  bifmuth,  two  parts  of  tin, 
and  two  of  lead,  gave,  according  to  Klein,  the  folder 
ufed  by  the  tin  button  makers.  The  fame  workmen 
ufe  alfo  for  foldering,  according  to  Klein,  a  mixture  of 
four  parts  of  bifmuth,  th^ee  parti  of  tin,  and  five  parts 
of  lead.  Among  the  many  foft  folders  employed  by 
the  tin  men,  a  mixture  of  one  part  of  bifmuth,  two 
parts  of  tin,  and  one  part  of  lead,  is,  according  to 
Klein,  very  much  employed.  Refpefting  this  kind  of 
folder,  the  experiments  of  Profeffor  Gmelin  give  the 
following  refult :  One  part  of  bifmuth,  two  parts  of 
tin,  and  one  part  of  lead,  melt  in  boiling  water.  Ac¬ 
cording  to  Klein,  the  tin-men  employ  for  foldering  a 
mixture  of  one  part  of  bifmuth,  twenty  four  parts  of 
tin,  and  four  parts  of  lead.  Eight  parts  of  bifmuth, 
three  of  tin,  and  five  of  lead,  gave  a  metal  exceedingly 
like  tin  in  its  colour  and  brightnefs,  but  very  brittle; 
in  water  beginning  to  boil,  it  became  not  only  foft,  but 
was  completely  fufed.  This  imitation,  however,  may 
be  better  accomplilhed  by  the  mixture  of  Profeffor 
Liglitenberg,  which  confills  of  five  parts  of  bifmuth, 
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Ideringi  three  of  tin,  and  two  of  lead.  This  metal  Is  very  like 
JucUn.  the  former,  though  not  fo  brittle  ;  but  it  feemed  to 
-  mejt  hot  water  even  before  it  came  to  boil.” 

As  this  fubjeft  has  again  come  under  our  notice,  it 
may  be  proper  to  lay  before  our  readers  what  M.  Van 
Braam  fays  of  the  Chinefe  method  of  foldering  frying- 
pans  and  other  veffels  of  eaft- iron,  when  cracked  and 
full  of  holes.  As  the  author  admits  that  it  mujl  appear 
tmpojfible  to  thofe  who  have  not  witnejfed  the  procefs, 
fuch  of  our  artifts  as  have  not  been  in  China  will  give 
to  the  tale  what  credit  they  think  it  deferves. 

“  All  the  apparatus  of  the  workman  confifts  in  a 
little  box,  16  inches  long  and  6  wide,  and  18  inches  in 
depth,  divided  into  two  parts.  The  upper  contains 
three  drawers  with  the  nectffary  ingredients  ;  in  the 
lower  is  a  bellows,  which  when  a  fire  is  wanted  is  a- 
dapted  to  a  furnace  eight  inches  long  and  four  inches 
wide.  The  crucibles  for  melting  the  fmall  pieces  of 
iron  intended  to  ferve  as  folder  are  a  little  larger  than 
the  bowl  of  a  common  tobacco  pipe,  and  of  the  fame 
earth  of  which  they  are  made  in  Europe  :  thus  the 
whole  bufinefs  of  foldering  is  executed. 

u  The  workman  receives  the  melted  matter  out  of 
the  crucible  upon  a  piece  of  wet  paper,  approaches  it  to 
one  of  the  holes  or  cracks  in  the  frying  pan,  and  ap¬ 
plies  it  there,  v^hile  his  aififlant  fmooths  it  over  by  fera- 
ping  the  furface,  and  afterwards  rubs  it  with  a  bit  of 
a vet  linen.  The  number  of  crucibles  which  have  been 
deemed  neceffary  are  thus  fucceflively  emptied,  in  order 
to  flop  up  all  the  holes  with  the  melted  iron,  which 
confolidates  and  incorporates  itfelf  with  the  broken  11- 
tenfil,  and  which  becomes  as  good  as  new.  The  fur¬ 
nace  which  our  author  faw  was  calculated  to  contain 
eight  crucibles  at  a  time  ;  and  while  the  fufion  was  go¬ 
ing  on,  was  covered  with  a  done,  by  way  of  increafing 
the  intenfity  of  the  heat.” — M.  Van  Braam  affedts  fre¬ 
quently  to  corredf  the  miftakes  of  Sir  George  Staun¬ 
ton  ! 

SOUDAN,  literally  fignifies  the  country  of  the  ne¬ 
groes  ;  but  it  is  likewife  ufed  as  one  of  the  names  of 
an  African  kingdom,  otherwife  called  Da r- fur.  We 
know  not  that  this  kingdom  has  been  vifited  by  any 
European  befides  Mr  Browne,  who  places  it  between 
the  nth  and  16th  degrees  of  north  latitude,  and  be¬ 
tween  the  26th  and  30th  degrees  of  eaft  longitude. 
Thefe  numbers  are  not  exadt  :  it  does  not  reach  fo  far 
eaft  as  the  30th  degree,  nor  fo  far  north  as  the  1 6th  ; 
but  on  his  map  minutes  are  not  marked.  On  the  north, 
it  is  bounded  by  a  defert  which  feparates  it  from  E- 
gypt;  on  the  eaft,  by  Kordofan,  which  is  now  fubjedt 
to  Soudan,  and  lies  between  it  and  Sennaar;  and  on  the 
fouth  and  eaft,  by  countries  of  which  the  names  are 
hardly  known.  Mr  Browne  was  induced  to  vifit  Sou¬ 
dan  in  Iropes  of  being  able  to  trace  the  Bahr-elabiad, 
or  true  Nile,  to  itsfource:  but  he  was  difappointed  ; 
for  that  river  rifes  in  mountains  conliderably  farther 
fouth  than  the  limits  of  this  kingdom  ;  and  the  Sultan, 
a  cruel  and  capricious  tyrant,  detained  him  a  prifoner 
at  large  almoft  three  years. 

Soudan,  op  Dar-fur,  abounds  with  towns  or  villages, 
ill  built,  of  clay,  and  none  of  them  very  large.  Of  thefe 
it  is  not  worth  while  to  give  an  account.  Its  feafons 
are  divided  into  rainy  and  dry.  The  perennial  rains, 
which  fall  in  Dar-Fur  from  the  middle  of  June  till  the 
middle  of  September  in  greater  or  lefs  quantity,  but 
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generally  both  frequent  and  violent,  fuddenly  inveft  the  Soudan, 
face  of  the  country,  till  then  dry  and  fteril,  with  a  de-  v  " 
lightful  verdure.  Except  where  the  rocky  nature  6f 
the  foil  abfohitely  impedes  vegetation,  wood  is  found 
in  great  quantity  ;  nor  are  the  natives  alfiduous  com¬ 
pletely  to  clear  the  ground,  even  where  it  is  defigned 
for  the  cultivation  of  grain.  As  foon  as  the  rains  be¬ 
gin,  the  proprietor,  and  all  the  afiiftants  that  he  can 
colledt,  go  out  to  the  field  ;  and  having  made  holes  at 
about  two  feet  diftance  from  each  other,  with  a  kind  of 
hoe,  over  all  the  ground  he  occupies,  the  dokn ,  a  kind 
of  millet,  is  thrown  into  them,  and  covered  with  tie 
foot,  for  their  hufbandry  requires  not  many  inftruments. 

The  time  for  fowing  the  wheat  is  nearly  the  fame. 

The  dokn  remains  fcarcely  two  months  before  it  is  ripe; 
the  wheat  about  three. 

The  animals  in  Soudan,  both  wild  and  tame,  are  the 
fame  as  in  other  parts  of  Africa  in  the  fame  latitude. 

Though  the  Furians  breed  horfes,  and  purchafe  very 
fine  ones  in  Dongola,  and  from  the  Arabs  to  the  eaft 
of  the  Nile,  the  afs  is  more  nfed  for  riding  ;  and  an 
Egyptian  afs  (for  the  affes  of  Dar-Fur  are  diminutive 
and  indocile  like  thofe  of  Britain)  fetches  from  the  va¬ 
lue  of  one  to  that  of  three  Haves.  The  villages  of  this 
country,  like  thofe  of  Abyllinia,  are  infefted  with  hye¬ 
nas  ;  and  in  the  unfrequented  parts  of  the  country  are 
the  elephant,  the  rhinoceros,  the  lion,  the  leopard,  and 
all  the  other  quadrupeds  of  Africa.  The  Arabs  often 
cat  the  flefh  of  the  lion  and  the  leopard  ;  and  fome- 
times  they  fo  completely  tame  thofe  animals,  as  to  carry 
them  loofe  into  the  market  place.  Our  author  tamed 
two  lions,  of  which  one  acquired  moll  of  the  habits  ox 
a  dog.  He  fatiated  himfelf  twice  a  week  with  the  offal 
of  the  butchers,  and  then  commonly  flept  for  feverai 
hours  fuccelfively.  When  food  was  given  them,  they 
both  grew  ferocious  towards  each  other,  and  towards 
any  one  who  approached  them.  Except  at  that  time, 
though  both  were  males,  he  never  f3w  them  difagree, 
nor  ihew  any  lign  of  ferocity  towards  the  human  race. 

Even  lambs  paffed  them  unmolefted. 

Among  the  birds,  the  vuliur  perenopterus,  or  white- 
headed  vulture,  is  moft  worthy  of  notice.  It  is  of  fur- 
prifing  ftrength,  and  is  faid  by  the  natives  to  be  very 
long-lived,  fed  fides  penes  anti  ores.  “  I  have  lodged 
(fays  Mr  Browne)  a  complete  charge  of  large  fhot,  at 
about  50  yards  diftance,  in  the  body  of  this  bird  :  it 
feemed  to  have  no  effedl  on  him,  as  he  flew  to  a  confi- 
derable  diftance,  and  continued  walking  afterwards.  I 
then  difeharged  the  fecond  barrel,  which  was  loaded 
with  ball :  this  broke  his  wing  ;  but  on  my  advancing 
to  feize  him,  he  fought  with  great  fury  with  the  other. 

There  are  many  thoufands  of  them  in  the  inhabited  di- 
ftridl.  They  divide  the  field  with  the  hyena  :  what 
carrion  the  latter  leaves  at  night,  the  former  come  in 
crowds  to  feed  on  in  the  day.  Near  the  extremity  or 
each  wing  is  a  horny  fubftance,  not  unlike  the  fpur  of 
an  old  cock.  It  is  ftrong  and  fharp,  and  a  formidable 
inftrument  of  attack.  Some  fluid  exudes  from  this 
bird  that  fmells  like  mufk  ;  but  from  what  part  of  him 
I  am  uncertain. ”  The  ferpents  found  in  Soudan  are 
the  fame  as  in  Egypt  ;  but  the  natives  have  not  the  art 
of  charming  them,  like  the  Egyptians.  The  locuft  of 
Arabia  is  very  common,  and  is  frequently  roafted  and 
eaten,  particularly  by  the  flaves. 

In  Dar-Fur  there  feems  to  be  a  fcarcity  of  metals ; 
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but  in  its  neighbourhood  to  the  fouth  and  wed  all  kinds 
are  to  be  found.  The  copper  brought  by  the  mer¬ 
chants  from  the  territories  of  certain  idolatrous  tribes 
bordering  on  Fur,  is  of  the  fined  quality,  in  colour  re- 
fembling  that  of  China,  and  appears  to  contain  a  por. 
tion  of  zinc,  being  of  the  fame  pale  hue.  Iron  is  found 
in  abundance ;  but  they  have  not  yet  learned  the  art  of 
converting  it  into  fteel.  Silver,  lead,  and  tin,  our  au¬ 
thor  never  heard  mentioned  in  Soudan,  but  as  coming 
from  Egypt  ;  but  of  gold,  in  the  countries  to  the  ealt 
and  weft,  the  fupply  is  abundant.  Alabafter,  and  va¬ 
rious  kinds  of  marble,  are  found  within  the  limits  of 
Fur,  as  is  fofiil  fait  within  a  certain  diftridt ;  and  there 
is  a  fufiicient  fupply  of  nitre,  of  which,  however,  no 
life  is  made. 

The  reftraint  under  which  Mr  Browne  was  kept  in 
thi*3  inhofpitable  country,  prevented  him  from  making 
u  full  catalogue  of  its  vegetable  productions.  Of  the 
trees  which  ftiade  our  forefts  or  adorn  our  gardens  in 
Europe,  very  few  exiil  in  Dar-Fur.  The  chara&eriflic 
marks  of  tliofe  fpecies  which  mod  abound  there,  are 
their  (harp  thorns,  and  the  folid  and  unperiftiable  qua¬ 
lity  of  their  fubftance.  They  feem  to  be  much  the 
fame  as  thofe  which  Bruce  found  in  Abyffiuia.  There 
is  a  fmall  tree  called  enncby  to  the  fruit  of  which  they 
have  given  the  name  of  grapes.  It  bears  leaves  of  light 
green  hue  ;  and  the  fruit,  which  is  of  a  purple  colour, 
is  attached,  not  in  bunches,  but  fingly  to  the  fmaller 
branches,  and  interfperfed  among  the  leaves.  The  in¬ 
ternal  dru&ure  of  the  fruit  is  not  very  uniikethe  grape, 
which  it  alfo  ltfemhles  in  fize;  but  the  pulp  is  of  a  red 
hue,  and  the  tade  is  ftrongly  adringent.  The  water 
melon  (cucurlita  citrullus)  grows  wild  over  almod  all 
the  cultivable  lands,  and  ripens  as  the  corn  is  removed. 
I11  this  date  it  does  not  attain  a  large  fize.  The  in* 
fide  is  of  a  pale  hue,  and  has  little  flavour.  As  it 
ripens,  the  camels,  affee,  &c.  are  turned  to  feed  on  it, 
and  it  is  faid  to  fatten  them.  The  feeds,  as  they  grow 
blackifh,  are  colle&ed  to  make  a  kind  of  tar,  kuiran. 
Thofe  plants  of  the  melon  which  receive  artificial  cul¬ 
ture  grow  to  a  large  fize,  and  are  of  exquiiite  flavour. 
Tobacco  is  produced  in  abundance  ;  and  our  author 
fpeaks  of  cochineal  as  found  in  Dar-Fur,  or  fome  of  the 
neighbouring  countries. 

The  harved  is  condti&ed  in  a  very  fimple  manner. 
The  women  and  (laves  of  the  proprietor  are  employed 
to  break  off  the  ears  with  their  hands,  leaving  the  draw 
danding,  which  is  afterwards  applied  to  buildings  and 
various  other  ufeful  purpofes.  They  then  accumulate 
them  in  bafkets,  and  carry  them  away  on  their  heads. 
When  thrafhed,  which  is  aukwardly  and  incompletely 
performed,  they  expofe  the  grain  to  the  fun  till  it  be¬ 
come  quite  dry  ;  after  this  a  hole  in  the  earth  is  pre- 
pared,  the  bottom  and  fides  of  which  are  covered  with 
chaff  to  exclude  the  vermin.  This  cavity  or  magazine 
is  filled  with  grain,  which  is  then  covered  with  chaff, 
and  afterwards  with  earth.  In  this  way  the  maize  is 
preferred  tolerably  well.  In  ufing  it  for  food,  they 
grind  it,  and  boil  it  in  the  form  of  polenta,  which  is 
eaten  either  with  frefh  or  four  milk,  or  flill  more  fre¬ 
quently  with  a  fauce  made  of  dried  meat  pounded  in  a 
mortar,  and  boiled  with  onions,  &c.  The  Furians  ufe 
little  butter  ;  with  the  Egyptians  and  Arabs  it  is  an 
article  in  great  requeft.  There  is  alfo  another  fauce 
which  the  poorer  people  ufe  and  highly  relifh  \  it  is 


compofed  of  an  herb  called  convel  or  caw  el ,  of  a  tafle  in 
part  acefcent  and  in  part  bitter,  and  generally  difa^ree- 
able  to  ftrangers. 

The  magiftracy  of  one,  which  fee  ms  tacitly,  if  it  be 
not  exprefsly,  favoured  by  the  difpenfation  of  Moham- 
med,  as  in  mofl  other  countries  profeffing  that  religion, 
prevails  in  Dar  Fur.  The  monarch  indeed  can  do  no¬ 
thing  contrary  to  the  Koran,  but  he  may  do  more  than 
the  laws  eftablifhed  thereon  will  authorife;  and  as  there 
is  no  council  to  controul  or  even  to  affift  him,  his  power 
may  well  be  termed  defpotic.  He  fpeaks  in  public  of 
the  foil  and  its  productions  as  his  perfonah  property, 
and  of  the  people  as  little  elfe  than  his  flaves. 

His  power  in  the  provinces  is  delegated  to  officers, 
who  poffefs  an  authority  equally  arbitrary.  In  tliofe 
di  finds,  which  have  always,  or  for  a  long  time,  formed 
an  integral  part  of  the  empire,  thefe  officers  are  gene¬ 
rally  called  Meleks.  In  fucli  as  have  been  lately  con¬ 
quered,  or,  perhaps  more  properly,  have  been  annexed 
to  the  dominion  of  the  Sultan  under  certain  ftipula- 
tions,  the  chief  is  fuffered  to  retain  the  title  of  Sultan, 
yet  is  tiibutary  to  and  receives  his  appointment  from 
the  Sultan  of  Fur. 

Defpotic  and  arbitrary  as  he  is,  the  Sultan  here  does 
not  feem  wholly  inattentive  to  that  important  objed, 
agriculture.  Neverthelefs,  it  may  he  esteemed  rather  a 
blind  compliance  with  ancient  cuftom,  than  individual 
public  fpirit,  in  which  has  originated  a  pradice  adopt¬ 
ed  by  him,  in  it felf  fufficiendy  laudable,  iince  other  o 
his  regulations  by  no  means  conduce  to  the  fame  end 
At  the  beginning  of  the  Harif,  or  wet  feafon,  which  is 
alfo  the  moment  for  fowing  the  corn,  the  king  goes  out 
with  his  Meleks  and  the  reft  of  his  train  ;  and  while 
the  people  are  employed  in  turning  up  the  ground  and 
fowing  the  feed,  he  alfo  makes  feveral  holes  with  his 
own  hand.  The  fame  cuftom,  it  is  faid,  obtains  in  Bor- 
nou  and  other  countries  in  this  part  of  Africa;  It  calls 
to  the  mind  a  practice  of  the  Egyptian  kings  mention¬ 
ed  by  Herodotus. 

The  population  of  Dar-Fur  is  not  large.  An  army 
of  2000  men  was  fpoken  of,  when  Mr  Browne  was  in¬ 
die  country,  as  a  great  one;  and  he  does  not  think  that 
the  number  of  fouls  within  the  empire  can  much  ex¬ 
ceed  200,000.  The  troops  of  this  country  are  not 
famed  for  fit  ill,  courage,  or  perfeverance.  In  their  cam¬ 
paigns,  much  reliance  is  placed  on  the  Arabs  who  ac¬ 
company  them,  and  who  are  properly  tributaries  rather 
than  fubjeds  of  the  Multan.  One  energy  of  barbarifin 
they  indeed  poffefs  in  common  with  other  favages,  that 
of  being  able  to  endure  hunger  and  thirft  ;  but  in  this 
particular  they  have  no  advantage  over  their  neigh¬ 
bours.  In  their  perfons  the  Furians  are  not  remark¬ 
able  for  cleanlinefs.  Though  obferving  as  Mahomme- 
dans  all  the  fuperftitious  formalities  of  prayer,  their 
hair  is  rarely  combed,  or  their  bodies  completely  wafh- 
ed.  The  hair  of  the  pubes  and  axiike  it  is  ufual  to  ex¬ 
terminate  ;  but  they  know  not  the  ufe  of  foap  ;  fo  that 
with  them  poli  filing  the  (kin  with  unguents  holds  the 
place  of  per  fed  ablutions  and  real  purity.  A  kind  of 
farinaceous  pafte  is  however 'prepared,  which  being  ap¬ 
plied  with  butter  to  the  Ikia,  and  rubbed  continually 
till  it  become  dry,  not  only  improves  its  appearance, 
but  removes  from  it  accidental  fordes,  and  ft  ill  more  the 
effeft  of  continued  tranfpiration,  which,  as  there  are  110 
baths  in  the  country,  is  a  confideiation  of  fome  import- 
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H  jdan.  an ee.  Tlse  female  llaves  are  dexterous  in  the  applica¬ 
nt  v*-  tion  of  it  ;  and  to  undeigo  th’6  operation  is  one  of  the 
refinements  of  African  fenfuality.  * 
fij  .  -  Nothing  refembling  current  coin  is  found  in  Soudan, 
unlefs  it  be  certain  fmall  tin  rings,  the  value  of  which 
is  in  fome  degree  arbitrary.  The  Autlrian  dollars,  and 
other  fiver  coins  brought  from  Egypt*  are  all  fold  as 
ornaments  for  the  women. 

The  difpoiition  cf  the  Fuitans  is  cheerful;  and  that 
gravity  and  referve  which  the  precepts  of  Mahomme- 
difm  infpire,  and  the  pra&ice  of  the  greater  number  of 
its  profefiors  countenances  and  even  requires,  feems  by 
no  means  as  yet  to  fit  eafy  on  them.  A  government 
perfe&ly  defpotic,  and  not  ill  adminiftered,  as  far  as  re¬ 
lates  to  the  manners  of  the  people,  yet  forms  no  ade¬ 
quate  reftraint  to  their  violent  pafTions.  Prone  to  ine¬ 
briation,  but  unprovided  with  materials  or  ingenuity  to 
prepare  any  other  fermented  liquor  than  buza,  with 
this  alone  their  convivial  excefTes  are  committed.  But 
though  the  Sultan  published  an  ordnance  (March  1795), 
forbidding  the  ufe  of  that  liquor  under  pain  of  death, 
the  plurality,  though  lefs  publicly  than  before,  {fill  in¬ 
dulge  themfelvcs  in  it.  A  company'  often  fits  from  fun- 
rife  to  fun  fet,  drinking  and  conveifing,  till  a  fingle  man 
fometimes  carries  off  near  two  gallons  of  that  liquor. 
The  buza  has,  however,  a  diuretic  and  diaphoretic  ten¬ 
dency,  which  precludes  any  danger  from  thefe  excefTes. 
In  this  country  dancing  is  prafliftd  by  the  men  as  well 
as  the  women,  and  they  often  dance  promifeuoufly. 

The  vices  of  thieving,  lying,  and  cheating  in  bar¬ 
gains,  with  all  others  nearly  or  remotely  allied  to  them, 
as  often  happen  among  a  people  under  the  fame  cir- 
cum  (lances,  are  here  almofl  univerfal.  No  property, 
whether  confiderabJe  or  trifling,  is  fafe  out  of  the  fight 
of  the  owner,  nor  indeed  fcarcely  in  it,  unlefs  he  be 
ftronger  than  the  thief.  In  buying  and  felling,  the  pa¬ 
rent  glories  in  deceiving  the  fon,  and  the  fon  the  pa¬ 
rent  ;  and  Cod  and  the  Prophet  are  hourly  invocated, 
to  give  colour  to  the  mofl  palpable  frauds  and  falfe- 
hoods. 

The  privilege  of  polygamy,  which,  as  is  well  known, 
belongs  to  their  religion  v  the  people  of  Soudan  pufh  to 
the  extreme.  By.  their  law,  they  are  allowed  four  free 
women,  and  as  many  (laves  as  they  can  maintain  ;  but 
the  Furians  take  both  free  women  and  (laves  without  li¬ 
mitation.  The  Sultan  has  more  than  a  hundred  free 
women,  and  many  of  the  Meleks  have  from  twenty  to 
thirty.  In  their  indulgence  with  women,  they  pay  little 
regard  to  reftraint  or  decency.  The  form  of  the  houfes 
fecures  no  great  fecrecy  to  what  is  carried  on  within 
them ;  yet  even  the  concealment  which  is  thus  offered  is 
not  always  fought.  The  (hade  of  a  tree,  or  long  grafs, 
is  the  foie  temple  required  for  the  facriflces  to  the  Cy¬ 
prian  goddefg.  In  the  courfe  of  licentious  indulgence, 
father  and  daughter,  fon  and  mother,  are  fometimes 
mingled  ;  and  the  relations  of  brother  and  (ifter  are  ex¬ 
changed  for  clofer  intercourfe. 

^jiout  a  Previoufiy  to  the  eftabliftiment  cf  Ifiamifm  *  and  king- 
aj»[r^  (hip,  the  people,  of  Fur  feem  to  have  formed  wandering 
*  tribes;  in  which  ftate  many  of  the  neighbouring  nations 
to  this  day  remain.  In  their  perfons  they  diffei  from 
the  negroes  of  the  coaft  of  Guinea.  Their  hair  is  ge¬ 
nerally  (hort  and  woolly,  though  fome  are  feen  with  it 
of  the  le.  gth  of  eight  or  ten  inches,  which  they  efteem 
a  beauty.  Their  complexion  is  for  the  moil  part  per¬ 


fectly  black.  The  Arabs,  who  are  numerous  within  Soudai?; 
the  empire,  retain  their  diftindlion  of  feature,  colour,  dnjfTnprc. 
and  language.  They  rnoft  commonly  intermarry  with 
each  other,  'The  (laves,  which  are  brought  from  the 
country  they  call  Fertit  (laud  of  Idolaters),  perfectly 
.referable  thofe  of  Guinea,!  and  their  language  is  pecu¬ 
liar  to  themfelvcs. 

The  revenues  of  the  crown  confift  of  a  duty  on  all 
merchandife  imported,  which,  in  many  inftances,  a- 
mounts  to  near  a  tenth  ;  of  a  tax  on  all  (laves  export¬ 
ed  to  Egypt  ;  of  all  forfeitures  for  mifdemeanors;  of  a 
tenth  on  all  merchandife,  efpecially  (laves,  brought  from 
every  quarter  but  Egypt,  and  when  (laves  are  procured 
by  force,  this  tenth  is  raifed  to  a  fifth  ;  of  a  tribute 
paid  by  the  Arabs,  who  breed  oxen,  liorfes,  camels, 

(beep;  of  a  certain  quantity  of  coin  paid  annually  by 
every  village  ;  befides  many  valuable  prefents,  which 
iruft  be  paid  by  the  principal  people,  both  at  dated 
times  and  on  particular  nccafions.  Add  to  all  this, 
that  the  king  is  chief  merchant  in  the  country;  and  not 
only  difpatches  with  every  caravan  to  Egypt  a  great 
quantity  of  his  own  merchandife,  but  alfo  employs  his 
(laves  and  dependents  to  trade  with  the  goods  of  Egypt 
on  his  own  account,  in  the  countries  adjacent  to  Sou¬ 
dan. 

The  commodities  brought  by  the  caravans  from  E- 
gypt  are,  1.  Amber  beads.  2.  Tin,  in  fmall  bars. 

3-  Coral  beads.  4.  Cornelian  beads.  5.  Falfe  corne¬ 
lian  beads.  6.  Beads  of  Venice.  7.  Agate.  8.  Rings, 
filver  and  brafs,  for  the  ancles  and  vvrills.  9.  Carpets, 
fmall.  10.  Blue  cotton  cloths  of  Egyptian  fabric. 

1  1*  White  cotton  ditto.  12.  Indian  mufiins  and  cot¬ 
tons.  13.  Blue  and  white  cloths  of  Egypt,  called  Me- 
foyes.  14.  Sword  blades,  ftrait  (German),  from  Cai¬ 
ro.  15.  Small  looking-glalTes.  1 6.  Copper  face-pieces, 
or  defenfive  armom  for  the  horfes  heads.  17.  Fire 
arms.  18.  Kohhel  for  the  eyes.  19.  Rhea,  a  kind  of 
mofs  from  European  Turkey,  for  food  and  a  (cent. 

20.  She,  a  fpecies  of  abfynthium,  far  its  odour,  and  as 
a  leinedy  :  both  the  lall  fell  to  advantage.  21.  CoiTee. 

22.  Mahleby  Krumphllle ,  Symbll/e ,  Sandal ,  nutmegs.  23. 

Dufr>  the  (hell  of  a  kind  of  fi(h  in  the  Red  Sea,  nfed 
for  a  perfume.  24.  Silk  un wrought.  25.  Wire,  brafs 
and  iion.  2 6.  Coarfc  glafs  beads,  made  at  Jerufalem, 
called  herjh  and  munjur  .  27.  Copper  culinary  utenfils, 
for  which  the  demand  is  fmall.  28.  Old  copper  for 
melting  and  reworking.  29.  Small  red  caps  of  Bar¬ 
bary.  30.  Thread  linens  of  Egypt — imall  confump. 
tion.^  31.  Eight  French  cloths,  made  into  beniihes. 

32.  Silks  of  Scio,  made  up.  33.  Silk  and  cotton  pieces 
of  Aleppo,  Damafcus,  &c.  34.  Shoes  of  red  leather. 

35.  Black  pepper.  36.  Writing  paper  (papier  des  trots 
lunes ),  a  confiderable  aiticle.  37.  Soap  of  Syria. 

The  goods  tranfported  to  Egypt  are,  1.  Slaves,  male 
&nd  female.  2.  Carrels.  3*  Lory.  4.  Horns  of  the 
rhinoceros  5.  Teeth  of  the  hippopotamus.  6.  Oftrich 
feathers.  7.  Whips  of  the  hippopotamus’s  hide.  8. 

Gum.  9.  Pimento.  10.  Tamarinds,  made  into  round 
cakes,  li.  Leather  facks  for  water  ( t’riy)  and  dry  ar¬ 
ticles  (geraub),  j  2.  Peroqueta  in  abundance,  and  fome 
monkeys  and  Guinea  fowls.  13.  Copper,  white,  in 
fmall  quantity. 

SOUFFRIERE,  a  fmall  town,  fituuted  at  the  bot¬ 
tom  ot  a  bay,  rowaids  the  leeward  extremity  of  the  ifiand 
of  St  Lucia.  .There  is  nothing  in  the  town  itfelf  which 
3  ^  2  could 
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Souffnere,  could  have  entitled  it  to  notice  in  this  work  ;  but  the 
Sound.  ground  about  it  is  very  remarkable.  It  has  been  de- 
^  J  fcribed  by  different  authors ;  and  our  readers  will  pro¬ 

bably  not  be  ill  pleafed  with  the  following  defcription 
of  this  wonderful  fpot  by  Dr  Rollo. 

Souffriere  (fays  lie)  is  furrounded  by  hills  covered 
with  trees,  the  declivities  of  which,  and  every  part  ca¬ 
pable  of  produce,  are  cultivated,  and  afford  good  fugar- 
cane.  This  place  has  its  marfhes,  but  not  fo  extenfive, 
or  fo  much  to  windward  as  thofe  about  Carenage. 

“  The  extremity  of  the  fouth  fide  of  Souffriere  Bay 
runs  into  two  fteep  hills  of  a  conical  figure,  which  are 
nearly  perpendicular  :  they  are  reckoned  the  highefl  on 
the  ifland,  and  are  known  by  the  name  of  the  Sugar- 
Loaf  Hills .  From  their  height  and  ftraitnefs  it  is  im- 
pofilble  to  afcend  them  :  vve  were  told  it  was  once  at¬ 
tempted  by  two  negroes,  but  they  never  returned.  They 
are  covered  with  trees  and  fhrubs,  and  are  the  fhelter  of 
goats,  feveral  of  which  fometimes  defcend,  and  are  (hot 
by  the  natives. 

“  After  you  pafs  the  hills  to  windward  of  Souffriere, 
a  fine  clear  and  level  country  prefents  itfelf.  From  the 
back  of  the  Sugar  Loaf  Hills,  and  all  along  the  fea- 
coaft,  to  the  diftance,  we  fuppofe,  of  froin  fifteen  to 
twenty  miles,  this  flat  or  level  extends :  it  is  all  culti¬ 
vated  and  divided  into  rich  eltates,  affording  fugar-cane 
equal  to  any  in  our  iflands.  This  beautiful  fpot  is  in¬ 
terfered  by  many  rivers  of  very  clear  water,  and  thefe 
are  condu&ed  by  art  to  the  purpofe  of  fugar  making. 
The  rains  in  this  part  are  lefs  frequent  than  on  any 
other  part  of  he  ifland  ;  however,  they  have  often  a 
proportion  more  than  fufficient.  The  wind  here  blows 
from  the  fea,  or  nearly  fo. 

“  We  cannot  finifh  this  defcription  without  taking 
•notice  of  a  volcano  in  the  neighbourhood  of  Souffriere. 
You  pafs  over  one  or  two  fmall  hills  to  the  fouthward 
of  the  town,  and  before  any  mark  of  the  place  is  per¬ 
ceived  you  are  fenfible  of  the  fmell  of  fulphur.  The 
firft  thing  you  difcern  is  a  livulet  of  black  running  wa¬ 
ter,  fending  forth  fleams  as  if  nearly  boiling.  From 
the  profpedt  of  this  you  foon  open  on  the  volcano, 
which  appears  in  a  hollow,  furrounded  clofe  on  every 
fide  by  hills.  There  are  only  two  openings  ;  the  one 
we  entered,  and  another  almoft  oppofite  to  it  on  the 
north  fide.  In  the  hollow  there  are  many  pits  of  a 
black  and  thick  boiling  matter,  which  feems  to  work 
with  great  force.  Lava  is  flowly  thrown  out  ;  and  in 
the  centre  of  the  hollow  there  is  a  large  mafs  of  it, 
forming  a  kind  of  hill.  1  Ins  wc  afeended  ;  but  weie 
foon  obliged  to  return  from  the  exceflive  heat.  The 
lava  is  a  fulphur  mixed  with  a  calcareous  earth  and 
fome  faline  body.  We  found  fmall  quantities  of  alum 
in  a  perfect  ftate.  In  the  opening,  at  the  north  fide  of 
the  hollow,  there  is  a  rivulet  of  very  good  water.  On 
fiirring  the  bottom,  over  which  this  water  runs,  wc 
were  furprifed  with  feeling  it  very  hot;  and  on  placing 
a  tumbler  filled  with  fome  of  the  water  clofe  to  the  bot¬ 
tom  of  the  rivulet,  it  foon  became  fo  hot  as  not  to 
be  touched.  The  liquid  which  runs  from  the  pits  is 
ftrongly  impregnated  with  fulphur,  and  refcmbles  a 
good  deal  the  preparation  fold  in  the  (hops,  known  by 
the  name  of  aqua  fulphurata ,  or  gas  fulphurts 

SOUND- board,  the  principal  part  of  an  organ,  and 
that  which  makes  the  whole  machine  play.  This  found- 
board,  gt  fummer,  is  a  refervoir  into  which  the  wind, 


drawn  in  by  the  bellows,  is  conduced  by  a  port-vent, 
and  therce  diftributed  into  the  pipes  placed  over  the 
holes  of  its  upper  part.  This  wind  enters  them  by 
valves,  which  open  by  preffing  upon  the  flops  or  keys,  < 
after  drawing  the  regifters,  which  prevent  the  air  from 
going  into  any  of  the  other  pipes  befide  tliofe  it  is  re¬ 
quired  in. 

Sovmd  Board  denotes  alfo  a  thin  broad  board  placed 
over  the  head  of  a  public  fpeaker,  to  enlarge  and  extend 
or  {Lengthen  his  voice. 

Sound* boards,  in  theatres,  are  found  by  experience 
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to  be  of  no  fervice  ;  their  diflance  from  the  fpeaker  be¬ 


ing  too  great  to  be  impreffed  with  fufficient  force.  But 
found  boards  immediately  over  a  pulpit  have  often  a 
good  effeCt,  when  the  cafe  is  made  of  a  jult  thicknefs, 
and  according  to  certain  principles. 

Sound-PoJI ,  is  a  pofl  placed  within  fide  of  a  violin, 
&c.  as  a  prop  between  the  back  and  the  belly  of  the 
inftrument,  and  nearly  under  the  bridge. 

SOWAL,  in  the  language  of  Bengal,  a  queftion  of 
requeft. 

SPALLANZANI  (Lazarus),  was  born  at  Scan- 
diano,  in  the  dutchy  of  Modena,  on  the  icth  of  Ja¬ 
nuary  1729.  He  was  fon  of  Jean  Nicholas  Spallanzani, 
an  efteemed  jurifconfult,  and  of  Lucia  Zugliani.  He 
commenced  his  fludies  in  his  own  country,  and  at  the 
age  of  fifteen  years  went  to  Reggio  de  Modena  in  or¬ 
der  to  continue  them.  The  Jefuits,  who  inflruded  him 
in  the  belles  lettres,  and  the  Dominicans,  who  heard  of 
his  progrefs,  were  each  defirous  of  attaching  him  to 
them  ;  but  his  paffion  for  extending  his  knowledge  led 
him  to  Bologna,  where  his  relation  Laura  Bafii,  a  wo¬ 
man  juflly  celebrated  for  her  genius,  her  eloquence,  and 
her  {kill  in  natural  pliilofophy  and  the  mathematics,  was. 
one  of  the  moft  illuftrious  profeffors  of  the  Iniiituteand 
of  Italy.  Under  the  dire&ion  of  this  enlightened  guide, 
he  learned  to  prefer  the  lludy  of  Nature  to  that  of  her 
commentators,  and  to  judge  of  the  value  of  the  com¬ 
mentary  by  its  refemblance  to  the  original.  He  in- 
ftantly  availed  himfelf  of  the  wifdom  of  that  lady’s 
counfels,  and  was  not  long  before  he  experienced  the 
happy  effeds  of  it.  How  agreeable  it  is  to  fee  him  in 
1765  painting  his  gratitude  for  his  inffru&or,  to  whom 
he  dedicated  a  Latin  differtation  at  that  time,  in  which 
he  mentions  the  applaufes  that  Laura  Bafii  received  at 
Modena,  when  fhe  entered  the  auditory  of  her  pupil,, 
then  become  profeffor.  The  tafte  of  Spallanzani  for 
pliilofophy  was  not  exclufive  ;  he  already  thought,  like 
all  great  men,  that  the  fiudy  of  antiquity  and  the  belles- 
lettres  was  requifite  to  give  to  ideas  that  clearnefs,  to 
exprtflions  that  accuracy,  and  to  reafonings  that  con¬ 
nexion,  without  which  the  finefl  thoughts  become  bar¬ 
ren.  He  ffudied  his  own  language  with  care,  and  per¬ 
fected  himfelf  in  the  Latin  tongue  ;  but  above  all,  he 
attached  himfelf  to  the  Greek  and  the  French.  Ho¬ 
mer,  Demotthenes,  St  Baiil,  were  his  favourite  authors. 
Spallanzani  applied  himfelf  to  jurifprudence  at  the  in- 
ftance  of  a  father  whom  he  tenderly  loved :  he  was  up¬ 
on  the  point  of  receiving  the  degree  of  do&or  of  civil 
law,  when  Anthony  Vallifneri,  profeffor  of  natural  hi- 
ftory  at  Padua,  perfuaded  him  to  renounce  this  voca¬ 
tion,  by  promifing  to  obtain  the  confent  of  his  father, 
who  was  fenfibly  touched  by  his  fon’s  devotion  to  hi* 
will,  and  who  thereby  left  him  at  liberty  to  follow  his 
own  inclinations.  From  that  moment  he  gave  himfelf 
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up  with  more  ardour  than  ever  to  the  Rudy  of  mathe-  toads  and  frogs ;  the  reprodu&ion  of  the  head  cut  off  Spallair* 

matics,  continuing  that  alfo  of  the  living  and  dead  lan-  from  fnails,  which  he  had  already  communicated  to  t  2an*‘ 

guages.  Bonnet  in  1766,  and  which  was  difputtd  for  fume 

Spallanzani  was  prefently  known  all  over  Italy,  and  time,  in  fpite  of  the  repeated  confirmation  of  this  phe- 

his  own  country  was  the  firft  to  do  homage  to  his  ta-  nomenon  by  Herifiant  and  Lavoilier.  He  demouRra- 

lents  The  univerfity  of  Reggio,  in  1754?  chofe  him  ted  it  again  afterwards  in  the  Memorie  della  Socicta  ha¬ 
lo  be  profeflbr  in  logic,  metaphyfics,  and  Greek.  He  liana ;  as  alfo  the  renewal  of  the  tail,  the  limbs,  and 
taught  there  for  ten  years  ;  and  during  that  period  con-  even  the  jaws,  taken  from  the  aquatic  falamander. 
fecrated  all  the  time* he  could  fpare  from  his  lefl'ons  to  Thefe  fads  continue  to  aRonifh  even  at  this  day,  when 
the  obfervation  of  Nature.  Now  and  then  an  accidental  they  are  thought  of,  notwithRanding  every  one  has  had 
difeovery  would  increafe  his  pafiion  for  natural  hiRory,  the  opportunity  of  familiariling  himielf  with  them  :  and 
which  always  augmented  by  new  fucceffes.  His  obfer-  we  hardly  know  which  we  ought  moR  to  admire,  the 
vations  upon  the  animalcule  of  infufions  fixed  the  atten-  expertnefs  of  Spallanzani  in  affording  fucli  decifite 
tion  of  Haller  and  of  Bonnet  ;  the  latter  of  whom  af-  proofs,  or  his  boldnefs  in  fearching  after  them,  and  iei- 
fiRed  him  in  his  glorious  career,  and  thenceforth  di-  zing  them.  We  have  to  regret,  that  the  projed  of  his 
Ringuifhed  him  as  one  of  the  learned  interpreters  of  great  undertaking  is  not  realized  ;  but  various  circuru- 
]qature.  Ranees  prevented  him  from  giving  way  to  the  folietta- 

In  1760  Spallanzani  was  called  to  the  univerfity  of  tions  of  his  friends  for  its  accomplilhment.  Perhaps 
Modena  ;  and  although  his  intereR  would  have  made  he  dtfpaired  of  throwing  upon  every  part  of  it  all  the 
him  accept  the  advantageous  offers  of  the  univerfity  of  light  which  at  RrR  he  thought  he  might  be  able  ;  and 
Coimbra,  of  Parma,  and  of  Cefena  ;  yet  his  patriotifm  found  it  prudent  to  mature  his  ideas  by  new  medita- 
and  his  attachment  to  his  family  confined  hi3  fervices  to  tions  :  this  may  probably  have  been  as  powerful  a  caule 
his  own  country.  The  fame  confiderations  engaged  as  that  other  calls  and  occupations,  perpetually  accumu- 
him  to  refufe  the  propofition3  made  him  by  the  acade-  lating,  fhould  not  have  allowed  him  to  purfue  it  as  lie 
my  of  Peterfhurg  fome  years  after.  He  remained  at  had  intended.  He  has  always  laid  Nature  open  to  full 
Modena  till  the' year  1768.  and  he  faw  raifed  by  his  view;  and  the  thinneft  veil  darkened  her  till  he  fncceed- 
care  a  generation  of  men  conRituting  at  this  time  the  ed  in  removing  it  altogether. 

glory  of  Italy.  Among  them  may  be  counted  Venturi ,  The  phyfiology  of  Haller  that  Spallanzani  ftudied, 

profeffor  of  natural  philosophy  at  Modena  ;  Belloni ,  fixed  his  attention  upon  the  circulation  of  the  blood, 
bifhop  of  Carpi  ;  Lucchejini ,  ambaffador  of  the  late  in  which  he  difeovered  feveral  remarkable  phenomena, 
king  of  Prufiia  ;  and  the  poet  Angelo  Mazzo  of  He  publifhed,  in  1768,  a  final  1  trad:  Dell' Azione  del 
Parma.  Cuore  tit?  Vaji  Sanguigni  nuovi  OJfervazioni ,  and  he  re- 

During  his  refidence  at  Modena,  Spallanzani  pub*  printed  it  in  1773,  with  three  new  differtations.  Be’ 
lifhed,  in  1  765,  Sagg'to  di  Offervaziotii  Microfcopiche  con -  Fetwmeni  della  Cisco  l azi  one  offer  vat  a  nely  Giro  univerfali 
cernente  il  Syjlema  di  Needham  e  Buffon  Pie  therein  dey  V aft  ;  De'  Fenomerd  delta  Circofazione  Langucnie  ; 
eRablifhes  the  animality  of  what  had  been  called,  but  DP  Moll  del  Sanguey  independents  del  Azione  del  Cuore  e 
not  generally  affented  to  as,  microfcopic  animalcules,  del  Puifare  delle  Arterie.  This  work,  but  little  know  11 
by  the  moR  ingenious,  and  at  the  fame  time  folid,  ex-  contains  a  feries  of  obfervations  and  experiments,  of  the 
periments.  He  fent  this  work  to  Bonnet,  who  formed  moR  ingenious  and  delicate  nature,  upon  a  iubjed  cf 
his  opinion  of  the  author  accordingly,  and  who  lived  to  which  the  furface  only  is  known.  It  merits  the  at- 
fee  the  accomplilhment  of  the  prophecy  he  drew  from  tention  of  tliofe  who  arc  intereRed  in  the  progrefs  of 
it.  From  that  moment  the  moR  intimate  acquaintance  phyfiology. 

was  formed  between  them,  and  it  laRed  during  their  When  the  univerfity  of  Padua  was  re-eRablifhed  up- 
lives,  of  which  it  conRituted  the  chief  happinefs.  In  on  a  larger  fcale,  the  Emprefs  Maria  Therefa  diredkd 
the  fame  year  Spallanzani  publifhed  a  diflertation  truly  the  Count  de  Firmian  to  invite  him  to  Mil  a  chair,  as 
original  :  De  Lapidibus  ah  Aqua  refdientilus .  In  that  profefTor  of  natural  hiRory  ;  his  great  reputation  ren- 
woik  he  proves,  by  fatisfadory  experiments,  contrary  dered  him  eligible  for  this  diRiiidion,  folirited  by  many 
to  the  commonly  received  opinion,  that  the  ducks  and  celebrated  men,  and  he  merited  it  by  his  fuccefs,  and 
drakes  (as  they  are  called)  are  not  produced  by  the  ela-  by  the  crowd  of  ftudents  who  thronged  to  his  leffons. 
flicity  of  the  water,  but  by  the  natural  effed  of  the  Only  great  men  make  excellent  maRers,,  becaufe  their 
change  of  diredion  which  the  Rone  experiences  in  its  ideas  are  the  moR  perfpicuous,  the  moR  exteniive,  and 
movement,  after  the  water  has  been  Rruck  by  it,  and  beR^  connected. 

that  it  has  been  carried  over  the  bend  or  hollow  of  the  Spallanzani  united  a  vaR  extent  of  knowledge  to  a 
cup  formed  by  the  concuffion.  #  fine  genius  ;  a  method  fimple,  but  rigorous  in  its  na- 

In  1768  he  prepared  the  philofophers  for  the  furpri-  ture;  and  he  conneded  what  he  knew  to  principles  fmn- 
fing  difeoveries  he  was  about  to  offer  them  throughout  ly  eRablifhed.  His  ardent  love  of  truth  made  him  dif- 
his  life,  in  publifhmg  his  Prodrome  di  un  Opera  da  1m-  cufs,  with  the  utmoR  care,  the  theories  which  prevail- 
primerft  fopra  le  Riproduzioni  Animali.  He  therein  lays  ed  ;  to  found  their  folidity,  and  difeover  their  weak 
down  the  plan  of  a  work  which  he  was  anxious  to  get  fides.  The  great  art  which  he  had  acquired,  of  inter- 
up  on  this  important  fubjed  ;  but  this  fimple  profpec-  preting  Nature  by  herfelf,  diffufed  filch  a  light  over  his 
tus  contains  more  real  knowledge  than  ail  the  books  leffons,  as  made  every  thing  perfpicuous  that  was  capable 
which  had  appeared,  becaufe  it  taught  the  method  that  of  affording  inRrudion.  An  eloquence  at  once  plain, 
ought  to  be  followed  in  this  dark  refearch,  and  con*  and  lively  animated  his  difeourfe  ;  the  purity  and  ele- 
tained  many  unexpe&ed  fads ;  fuch  as  the  pre-exiR-  gance  of  his  Ryle  charmed  all  who  heard  it  :  in  fhort, 
ence  of  tadpoles  at  the  fecundation,  in  many  fpecies  of  it  was  known  that  lie  always  occupied  himfelf  about 
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the  means  of  rendering  his  leffons  ufeful,  which  he  pre¬ 
pared  a  year  beforehand.  They  became  always  new 
and  engaging,  by  his  new  obfervations,  and  by  the  en 
larged  views  that  his  meditations  preferred  to  him. 
The  learned  perfons  who  attended  his  ledlures  were 
pleafed  to  become  bis  fcholars,  in  order  to  know  better 
what  they  already  knew,  and  to  learn  that  which  other- 
wife  they  would  perhaps  never  have  known. 

In  arriving  at  the  univerfity,  Spallanzani  took  the 
Contemplation  de  la  Nature  of  Bonnet  for  the  text  of  his 
leffons :  he  filled  up  the  vacancies  in  it,  he  unfolded  the 
ideas,  and  confirmed  the  theories  by  his  experiments. 
He  believed,  with  reafon,  that  the  book  which  infpired 
him  with  the  love  of  natural  hiflory  by  reading  it,  was 
the  molt  proper  to  give  birth  to  it  in  the 'minds  of  his 
difciples. 

He  tranflated  it  into  Italian,  and  enriched  it  with 
-notes;  he  added  a  preface  to  it,  wherein  he  pointed  out 
the  fnbje&sof  the  vegetable  and  animal  economy,  which 
in  an  efpecial  manner  deferved  the  attention  of  his  pu¬ 
pils  ;  and  fometimes  pointing  out  to  them  the  means 
of  fucceeriing  in  their  refearches.  It  was  thus  he  at  firfl 
devoted  himfelf  to  the  pleafing  employment  of  in'lruc 
tor  of  his  countrymen,  and  that  he  became  the  model 
of  thofe  who  were  defirous  of  inftrucling  ufefully.  He  1 
publifhed  the  firlt  volume  of  his  tranflation  in  1769. 
and  thefecond  in  1770. 

The  conne&ion  of  Spallanzani  with  Bonnet  had  an 
influence  upon  his  genius,  which  bent  to  the  fevete me¬ 
thod  of  the  philofopher  of  Geneva.  He  prided  him- 
ftlf  in  being  his  pupil,  and  he  unceafingl)  meditated 
upon  his  admirable  writings  ;  and  thus  it  was  that  he 
became  defirous  of  feeking  in  Nature  for  the  proofs  of 
Bonnet’s  opinion  upon  the  generation  of  organized  bo¬ 
dies,  and  that  this  charming  fubjed  fixed  his  attention 
for  a  long  time. 

He  pubhfhed,  in  1776,  the  two  firll  volumes  of  his 
t Ipufcoft  di  FIJica  Animate  e  V egetabile  :  they  are  the 
explanation  of  a  part  of  the  microfcopic  obfervations 
which  had  already  appeared. 

If  the  art  to  obferve  be  the  mod  difficult,  it  is  ne 
verthelefs  the  mofl  neceflary  of  all  the  arts;  but  it  fup 
pofes  every  quality,  every  talent :  and  further,  though 
e-ach  believes  hiipfelf  more  or  lefs  coniummate  therein, 
yet  it  is  obvious,  that  Only  great  men  have  exercifed  it 
in  a  diftinguifhed  manner.  Genius  alone  fixes  the  ob- 
j.e&s  worthy  of  regard  ;  that  alone  direde  the  fenfes  to 
the  obfeurities  which  it  is  neceflary  to  diffipate  ;  it 
watches  over  them  to  prevent  error;  it  animates  them 
to  follow  by  the  feent,  as  it  were,  that  which  they  have 
but  a  diilint  view  of;  it  takes  off  the  veil  which  covers 
what  we  are  looking  after;  it  fupports  the  patience 
which  waits  the  moment  for  gratifying  the  fight  in  the 
midft  of  obftacles  multiplying  one  upon  another  :  in 
fhort,  it  is  genius  that  concentrates  the  attention  upon 
an  objed,  which  communicates  that  energy  to  him  for 
imagining,  that  fagacity  for  dilcovering,  that  prompl- 
nefs  for  perceiving,  without  which  we  fee  only  one  fide 
of  truth,  when  we  do  not  happen  to  let  it  efcape  alto¬ 
gether.  But  this  is  not  all;  for  after  Nature  has  been 
read  with  prccifion,  it  is  neceflary  to  interpret  her  with 
fidelity  ;  to  analyfe  by  the  thought  the  phenomena  ana- 
to  in  i  fed  by  the  fenfes  ;  to  confider  of  the  fpecies  by 
obferving  the  individual,  and  to  anticipate  the  general 
propofitions  by  confidering  the  unconnected  faCts.  Here 


prudence  and  circumfpe&ion  will  not  always  fecure  ue 
againft  error,  if  an  ardent  love  for  the  truth  does  not 
a  flay  obfervations  and  their  confequences  in  its  crucible, 
and  thereby  reduce  every  thing  to  fcorU  which  is  not 
truth. 

Such  was  Spallanzani  in  all  hi 5  refearches  ;  fnch  we 
fee  him  in  all  his  writings.  Occupied  by  the  great  phe¬ 
nomenon  of  generation,  he  examined  the  opinion  of 
Needham  to  demonflrate  its  want  of  foundation.  The 
latter,  not  finished  with  the  microfcopic  obfervations  of 
Spallanzani,  which  weakened  the  imagined  vegetative 
force  to  put  the  matter  in  motion,  challenged  the  pro- 
fi-  ffor  of  Reggio  to  a  reperufal  of  what  he  had  written ; 
but  he  proved  to  the  other,  that  we  in  common  prac¬ 
tice  always  fee  that  which  ha3  been  well  cbferved ,  but 
that  we  never  again  fee  that  which  we  have  been  con¬ 
tented  with  imagining  we  Jaw, 

Spallanzani  has  received  much  praifefor  the  polite- 
nefs  with  which  lie  carried  on  this  contr overfy,  and  for 
the  fevere  logic  with  which  he  demon f hates  to  Need¬ 
ham  the  canfes  of  his  error;  and  proves,  that  the  ani¬ 
malcule  of  infufions  are  produced  by  germs ;  that  there 
arc  fome  of  them  which  defy,  like  certain  eggs  and 
feeds,  the  mofl  exedfive  cold,  as  well  as  the  heat  of 
boiling  water.  On  this  occafion,  he  treats  on  the  in¬ 
fluence  of  cold  upon  animals,  and  proves  that  the  le¬ 
thargic  numbnefs  of  fome,  during  winter,  does  not  de¬ 
pend  upon  the  impreffion  the  blood  may  receive  from 
it  ;  flnce  a  frog,  deprived  of  his  blood,  becomes  lethar¬ 
gic  when  he  is  reduced  to  the  fame  cold  flate  by  an 
immerfion  in  ice,  and  fwims  as  before  when  reilored  to 
warmth.  In  the  fame  manner  he  fhews  that  odours, 
various  liquors,  the  vacuum,  a£l.upon  animalcules  as  up¬ 
on  other  animals ;  that  they  are  oviparous,  viviparous, 
and  hermaphrodite.  Thus,  in  running  over  thefe  di- 
fiant  regions  of  Nature  with  this  il l ufirious  traveller,  we 
are  always  meeting  with  new  faffs,  profound  remarks, 
piecious  details,  and  fome  curious  anecdotes ;  in  fhort, 
an  univerfal  hillory  of  thofe  beings  which  are  the  mofl 
numerous  of  the  globe,  although  their  exillence  is 
fcarcely  fufpe&ed,  and  whofe  organization  is  in  many 
refpefls  different,  from  that  of  known  animals. 

I  he  fecond  volume  of  this  work  is  a  new  voyage  in¬ 
to  the  mofl  unknown  parts  :  a  fublime  pencil  had  al¬ 
ready  painted  it,  but  the  picture  was  not  done  after 
Nature.  Spallanzani  hu  e  gives  a  hiftory  of  the  fper- 
matic  animalcule,  which  the  eloquent  hiitorian  above 
alluded  to  always  confounds  with  the  animalcule  of  in* 
fnfious.  We  cannot  but  admire  the  modeft  diffidence 
of  this  new  demonflrator,  ftruggling  againfi  his  own 
opinion  and  the  authorky  of  Buffon  ;  and  he  appear* 
to  admit,  with  repugnance,  the  refults  of  his  multi¬ 
plied,  and  in  a  thoufand  ways  varied,  obfervations, 
which  expofe  the- feeblenefs  of  the  fyftem  of  organic 
moleculm. 

Spallanzani  afterwards  deferibes  the  volvox  and  the 
flow  moving  animalcule  (rotifhre  and  tardigrade ),  thofe 
coloffufes  of  the  microfcopic  world,  fo  Angular  by  their 
figure  and  organization,  hut  more  Angular  fhll  by  their 
faculty  of  refuming  life,  after  a  total  iufpcncc  of  all  the 
apparent  a£ls  of  it  during  man)'”  years. 

We  will  not  here  fpeak  of  the  experiments  of  Spal¬ 
lanzani  on  the  death  of  animals  in  clofe  vtflcls,  becaufe 
he  took  up  the  fubjeft  again,  and  enlarged  and  exem¬ 
plified  it  by  the  new  lights  of  chemillry  ;  but  this  coi- 
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Ian-  lediion  he  concludes  with  another  on  the  hiilory  of  ve- 

]i‘  gt table  mould  growing  on  the  furface  of  liquors  and 

nioift  fob  fiances,  the  feeds  of  which  he  fhews  to  float  in 
the  air  ;  and  he  remarks,  that  thefe  microfcopic  cham¬ 
pignons  or  mufhrooms  dillinguifh  themfclves  from  other 
plants  by  their  tendency  to  grow  in  all  directions, 
without  conforming  to  the  almofl  univerfal  law  of  per¬ 
pendicularity  of  {folk  to  the  ground. 

Spallanzani  was  placed  at  the  head  of  the  univerflty’s 
cabinet  of  natural  hiftory,  but  he  was  little  more  than 
titular  depofitary  of  a  tieafure  which  no  longer  exifted. 
He  laid  the  foundations,  however,  for  its  renewal,  and 
by  his  care  it  is  become  one  of  the  moil  precious  and 
ufeful.  He  enriched  it  through  his  repeated  travels  by 
land  and  fea,  in  Em  ope,  in  Afla,  acrofs  the  Apennines, 
the  Alps,  the  Krapaeks,  at  the  bottom  of  mines,  on  the 
top  of  volcanoes,  at  the  mouth  of  craters :  fupported 
by  his  ardent  paffion  in  the  midil  of  perils,  he  preferved 
the  fang  froid  of  the  philofopher  to  contemplate  ihefe 
wonders,  and  the  piercing  eye  of  an  obferver  to  ftudy 
them.  It  is  thus  that  he  always  diftinguifhed  the  pro¬ 
per  objedls  for  improving  fcience  by  favouring  inflruc- 
tion  ;  it  is  thus  that  he  filled  this  depofitary  with  trea- 
fores,  that  all  the  gold  in  the  world  could  not  have  ob¬ 
tained,  becaufe  gold  never  fuppiies  the  genius  and  the 
difcernment  of  the  enlightened  naturalift. 

In  1779  Spallanzani  ran  over  Switzerland  and  the 
Grifons ;  he  then  went  to  Geneva,  where  he  fpent  a 
month  with  his  friends,  who  admired  him  the  more  in 
his  converfations  after  having  admired  him  in  his  wri¬ 
tings.  He  then  returned  to  Pavia,  and  publifhed,  in 
1780,  two  new  volumes  of  his  Differtnzione  di  Flfca 
Anmale  e  Vegetal  tie.  He  therein  reveals  the  fecrets  of 
the  interpretation  of  two  very  obfcure  phenomena,  con¬ 
cerning  the  vegetable  and  animal  economy. 

Some  experiments  made  by  Spallanzani  upon  digef- 
tkny  for  his  leffons,  engaged  him  to  fludy  this  dark 
operation  :  he  repeated  Reaumur’s  experiments  upon 
the  gallinaceous  biids  ;  and  l>e  obferved  that  the  tritu¬ 
ration,  which  is  in  this  cafe  an  aid  to  dfgtflion,  could 
not,  however,  be  a  very  powerful  means.  He  few  that 
the  gizzard  of  thofe  birds  which  pulverife  the  Hones  of 
fruit  to  pieces,  as  if  done  with  needles  or  other  Jharp- 
p.omted  inftruments,  did  not  digeft  the  powder  fo 
formed  :  that  it  was  neceffary  it  ihorld  undergo  a  new 
operation  in  the  ftomach,  before  it  could  become  fit 
chyle  for  affording  the  elements  of  the  blood  and  other 
humours.  Pie  eiiablifhed  the  point,  that  the  dfgeflion 
was  performed  in  the  flomach  of  numerous  animals  by 
the  powerful  a&ior.  of  a  juice  which  diffolves  the  ali¬ 
ments  ;  and  to  render  his  demonftration  the  more  con¬ 
vincing,  he  had  the  courage  to  make  feveral  experiments 
on  himfelf  which  might  have  proved  fatal,  and  had  the 
addiefs  to  complete  his  proofs  by  artificial  digtflions, 
made  in  glafl'es  upon  the  table,  by  mixing  the  chewed 
aliments  with  the  gaflric  juice  of  animals,  which  he 
knew  how  to  extract  from  their  ftomaebs.  But  this 
book,  fo  original  by  the  multitude  of  experiments  and 
curious  obfervations  which  it  contains,  is  Rill  more  wor¬ 
thy  of  attention  by  the  philofophic  [pint  which  detect¬ 
ed  it. 

This  fubjeCt  is  one  of  the  mofl  difficult  in  phyfiolo- 
gy  :  the  obferver  is  always  compelled  to  a£t  and  to 
look  with  darknefs  around  him  ;  he  is  obliged  to  ma¬ 
nage  the  animal  with  care,  to  avoid  the  derangement  of 
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his  operations  ;  and  when  he  has  laborioufly  completed  Spallaji-- 
his  experiments,  it  is  neceffary  that  he  fhould  well  di-  zani- 
dingin' fh  the  confequencts,  fometimes  erroneous,  which 
irmy  be  drawn  from  thofe  of  ohfervation,  which  never 
deceive  when  they  are  immediate.  Spallanzani,  in  this 
work,  is  truly  a  fine  fpedtacle  ;  fcrupuloufly  analysing 
the  fads  in  order  to  difeover  their  caufes  with  certain¬ 
ty  ;  inventing  happy  refources  for  furmounting  the  ob- 
flaelea  which  renew  themfclves;  comparing  Nature  with 
his  experiments,  to  judge  of  them  ;  catching  hold  in 
his  obfervations  of  every  thing  that  is  effential  in  them; 
meafuring  their  fobdity  by  the  augmentation  or  dimi¬ 
nution  of  fuppofed  canfts  ;  drawing  the  bed-founded 
conclufions,  and  rejedling  the  mofl  plaufible  hypothefes; 
modedly  expoflng  the  errors  of  thofe  who  have  gone 
before  him,  and  employing  analogy  with  that  wife  cir- 
cumfpedion  which  infpires  confidence  in  an  inflrument 
at  once  fo  dangerous  and  fo  ufeful.  But  let  it  be 
known,  Spallanzani  had  a  capacity  in  particular  for  dif- 
covering  the  truth,  while  the  greater  part  of  obferva- 
tors  fcarcely  ever  attain  it  ;  and  then,  after  having  de¬ 
fended  around  them  a  circuitous  trace,  he  runs  upon  it 
by  a  draight  line,  and  poffefFes  himfelf  of  it  fo  as  that 
it  cannot  efcape  him 

This  work,  put  John  Hunter  out  of  humour;  and 
he  pub’ll  iked,  in  I  7  >  Some  Obfervations  upon  DigtJliont 

wherein  he  threw  out  fotr.e  bitter  farcafms  againd  Spal¬ 
lanzani  ;  who  took  ample  revenge  by  publifhing  this 
work  in  Italian,  and  addrefling  to  C aidant,  in  1788, 

Una  Lettera  Apologetic  a  in  Rifpojla  atle  Ojferva%ione  del 
Signor  Giovanni  Hunttr.  He  expofes,  with  modera¬ 
tion,  but  with  an  irrefillible  logic,  the  overfights  of  the 
Englifh  phyfiologift,  and  points  out  his  errors  in  a  man¬ 
ner  which  left  him  no  hope  of  a  reply. 

The  fecond  volume  treats  of  the  generation  of  ani¬ 
mals  and  plants.  Spallanzani  proves,  by  experiments 
as  fatkfadory  as  they  arc  furprifing,  the  pre  existence 
of  germs  to  fecundation  ;  he  fhews  the  cxiftence  of  tad¬ 
poles  in  the  females  of  five  different  fpecies  of  frogs,  in 
toads,  and  in  falamanders,  before  their  fecundation  :  he* 
recounts  the  foccefe  of  fome  artificial  fecundations  up¬ 
on  the  tadpoles  of  thofe  five  fpecies,  and  even  upon  a 
quadruped.  He  in  the  fame  manner  fliews  the  feed  in 
the  flowers,  before  the  emiffion  of  their  farina;  and  by 
a  fubtle  anatomy  of  which  one  can  hardlv  form  an  idea,, 
he  exhibits  to  the  eye  in  the  flower  of  the  fpardum jun- 
ceumf  the  flliqua,  its  feeds,  with  their  lobes,  and  the 
embryo  plant;  he  pnrfues  them  in  their  expanfion  be¬ 
fore  and  after  fecundation,  and  leaves  not  a  doubt  but 
that  the  feeds  and  the  pericarpia  exifted  long  before  the 
blofloming  of  the  buds,  and  confequently  a  loner  time 
before  they  could  have  been  fecundated.  He  has  re¬ 
peated  tlicfe  obfervations  upon  various  fpecies  of  plants 
with  the  fame  refults  ;  in  fhort,  he  has  railed  the  indi¬ 
viduals  of  plants  with  female  flowers  which  have  borne 
fecundated  feeds,  although  they  were  out  of  the  reach 
even  of  fufpicion  of  a  communication  with  the  farina 
of  the  male  flowers.  Such  is  the  feries  of  furprifing 
phenomena  Spallanzani  adds  to  the  hiilory  of  Nature. 

According  to  cuftom,  he  availed  himfelf  of  the  aca¬ 
demical  vacation  of  1781,  to  make  a  journey,  the  cb- 
jedl  of  w  hich  w*as  to  add  to  the  cabinet  cf  Pavia.  He 
fet  out  in  the  month  of  July  for  Mark  dies,  where  ho 
commenced  a  new  hiilory  cf  the  fea,  which  hail  pre- 
fen  ted  him  with  a  crowd  of  novtL  and  curious  fadfo  uo- 
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on  numerous  genera  of  the  inhabitants  of  the  ocean. 
He  went  likewife  to  Finale,  to  Genoa,  to  Mafia,  and 
to  Carrara,  to  obferve  the  quarries  of  marble  fo  famous 
with  the  flatuaries;  he  returned  to  Spezzia,  and  thence 
brought  to  Pavia  an  immenfe  harveft  of  fifties,  cruftace 
ous  and  teftaeeous,  which  he  depofited  in  that  cabinet 
of  which  his  voyages  and  travels  had  rendered  him  fo 
worthy  to  be  the  guardian.  He  vifited,  in  the  fame 
view,  and  with  the  fame  fuccefs,  the  coafts  of  Iftria  in 
1782;  the  Apennine  Mountains  in  1783,  where  he 
noticed  the  terrible,  hurricanes,  and  the  furprHing  va¬ 
pours  which  rendered  that  year  fo  famous  in  meteoro¬ 
logy.  The  cabinet  of  Pavia  thus  every  year  faw  its 
riches  iricreafe  ;  and  in  the  fame  proportion  it  became 
the  object  of  firangers  admiration  ;  but  every  one  ad¬ 
mired  Hill  more  the  immenfe  labour  of  Spallanzani,  who 
had  colle&ed  every  part  of  it. 

The  Emperor  Jofeph  knew  this  when  he  came  into 
Lombardy  :  he  defircd  to  have  a  convention  with  Spal¬ 
lanzani  ;  and  his  majefty  exprefied  his  approbation  by 
prefenting  him  with  his  medal  in  gold. 

The  univerlity  of  Padua  offered  to  Spallanzani,  In 
1785,  the  chair  of  natural  hiflory,  which  the  death  of 
Anthony  Vallifneri  had  left  vacant,  promifmg  him  more 
confiderable  advantages  than  thofe  which  he  enjoyed  at 
Pavia  ;  but  the  archduke  doubled  his  penfion,  and  al¬ 
lowed  him  to  accompany  to  Conftantinople  the  Chevalier 
Znhatni,  who  iiad  juft  been  nominated  ambaffador  from 
the  republic  of  Venice. 

He  left  this  city  the  21ft  of  Auguft  ;  and  during  his 
voyage  made  feveral  observations  upon  the  marine  pro- 
dudions  he  met  with  in  thofe  climates,  as  well  as  upon 
the  meteorological  events  of  every  day,  among  which 


lie  had  the  advantage  of  beholding  a  fpecies  of  vvater- 


fpout.  He  touched  at  feveral  ifiands  in  the  Archipe¬ 
lago,  which  he  examined,  and  went  afhore  at  Troy  to 
vifit  the  places  fung  by  the  poet  whom  he  preferred  to 
all  others;  and  in  treading  upon  that  ground  fo  ancient¬ 
ly  famous,  he  made  fomc  geological  obfervations  truly 
original.  One  may  judge  before  hand  of  the  interelt 
we  fhall  feel  ill  reading  the  Voyage  of  Spallanzani,  by 
fome  memoirs  which  have  appeared  in  the  Memorte 
della  Socleta  Italiana  upon  the  water-ipouts  at  tea,  the 
ilroke  of  the  torpedo,  c-ivtrs  marine  productions,  and 
the  ifiand  of  Cytherea,  where  he  difeovered  a  mountain 
comoofed  of  various  fpecies  of  fofiils.  Spallanzani  ar¬ 
rived  at  Conftantinople  the  nth  of  OCtober,  and  re¬ 
mained  there  eleven  months  :  he  mult  have  been  great¬ 
ly  out  of  his  element  in  that  country  of  ignorance  and 
fuperltition,  if  he  had  not  had  Nature  to  lludy,  and 
Znliani  to  hear  him.  The  phyfical  ar.d  moral  pheno¬ 
mena  of  this  country,  quite  new  to  him,  fixed  his  at¬ 
tention  ;  he  ftrayed  over  the  borders  of  the  two  fess, 
and  climbed  up  the  neighbouring  hills  ;  he  vifited 
the  ifiand  of  Chalki,  where  he  made  known  to  the 
Turks  a  mine  of  copper,  the  exiflcnce  of  which  they 
never  fo  much  as  fufpe&ed.  He  went  to  the  Principi 
ifiand,  a  few  miles  diitant  from  Conftantinople,  where 
lie  difeovered  an  iron  mine  equally  unthouglit  of  by 
the  Turks.  He  returned  to  Europe  loaded  with  fpoils 
from  the  Eaft,  coinpofed  of  the  creatures  of  the  three 
kingdoms,  peculiar  to  thofe  regions  :  after  having  been 
ufeful  to  the  Orientals,  who  were  incapable  of  appre¬ 
ciating  hie  merit,  or  rather  of  imagining  he  could  have 


any,  he  fet  out  on  his  return  for  Italy  the  1 6th  of  Au« 
gult,  1786. 

A  voyage  by  fea  was  in  every  refpeCf  the  moft  fafe 
and  the  moft  commodious ;  but  Spallanzani  confidered 
the  dangers  and  the  inconveniences  of  the  road  as  no¬ 
thing  when  employed  in  any  beneficial  purfnit  ;  he 
braved  all  the  perils  of  thofe  defert  regions,  where  there 
is  no  police,  110  fecurity.  When  he  arrived  at  Bucha- 
reft,  he  was  retained  there  during  nine  days  by  the  ce¬ 
lebrated  and  unhappy  Mauroceni,  hofpodar  of  Wai- 
lachia.  This  prince,  the  friend  of  fcience,  received  him 
with  diftinCVion,  prefented  him  with  many  of  the  rari¬ 
ties  of  his  country,  futnifhed  him  with  horfes  for  tra¬ 
velling,  and  aifo  gave  him  an  efcort  of  thirty  troopers 
throughout  the  whole  extent  of  his  dominions.  Spal¬ 
lanzani  pafled  by  Hermanftadt  in  Tranfylvania,  and  ar¬ 
rived  at  Vienna  the  7th  of  December,  after  having 
viewed  the  numerous  miner  of  Tranfylvania,  of  Hun¬ 
gary,  and  of  Germany,  which  lay  in  the  neighbourhood 
of  his  route.  Spallanzani  remained  five  days  in  this 
-capital  of  Auftria  ;  he  had  two  very  long  audience* 
with  the  Emperor  Jofeph  II.  ;  was  well  received  by 
the  higheft  nobility  in  that  metropolis,  and  vifited  by 
the  men  of  letters.  At  length  arrived  at  Pavia  ;  the 
(Indents  came  to  meet  him  out  of  the  gates  of  the  city, 
and  accompanied  him  home,  manifeftmg  their  joy  all 
the  way  by  repeated  (bouts.  Their  greaGdelire  to  hear 
him,  drew  him  almoft  immediately  to  the  auditory, 
where  they  forced  him  to  afeend  the  chair  from  which 
he  had  been  accuftomed  to  deliver  bis  lectures  to  them, 
Spallanzani,  affedted  by  this  feene,  teftified  with  elo¬ 
quence  his  gratitude  and  attachment  ; — friendly  wifhes, 
cries  of  joy,  clapping  of  hands,  recommenced  with  more 
force,  and  he  was  obliged  to  reqneft  them  to  defift,  and 
allow  him  to  take  in  his  houfe  that  repofe  which  was 
more  neceftary  than  ever.  He  had  in  the  conrfe  of  this 
year  above  50c  ftudents. 

Spallanzani  had  acquired  glory  enough  to  merit  the 
attacks  of  envy  ;  but  his  difeoveries  were  too  new,  too 
original,  too  folid  to  be  difputed  ;  envy  itfelf  was  there¬ 
fore  forced  to  admire  him  :  blit  that  unworthy  pafiion, 
being  tired  out  by  the  increafing  reputation  of  that 
great  man,  watched  the  moment  to  prove  that  it  had 
not  forgotten  him.  Envy  and  malignity  then  called  in 
queftiou  his  uprightnef3  in  the  admimftration  of  the  ca¬ 
binet  of  Pavia  ;  the  whole  of  which  was  the  fruit  of  his 
own  labours  :  but  the  darts  aimed  at  his  honour  only 
made  it  (bine  with  new  luftre.  The  integrity  of  Spal¬ 
lanzani  appeared  even  more  pure  after  the  juridical  exa¬ 
mination  of  the  tribunals.  But  let  119  (top  here  ;  Spal¬ 
lanzani  hail  the  fortitude  to  forget  this  event  which  had 
torn  his  heart  to  pieces ;  the  greater  part  of  his  enemies 
acknowledged  their  miftake,  abjured  their  hatred,  and 
did  not  dtfpair  of  regaining  his  friendfhip. 

The  cabinet  of  Pavia  was  always  the  objeft  of  Spal¬ 
lanzani’s  thoughts  ;  amidft  the  numerous  rarities  which 
he  had  placed  there,  he  only  faw  thofe  that  were  want¬ 
ing.  Struck  with  its  deficiency  in  volcanic  matters, 
which  had  neither  (tries  nor  order,  and  confequently 
excited  little  intereft,  being  a  mute  article  with  refpedl 
to  inftru&ion  (although  Italy  was  the  theatre  where 
the  fires  of  volcanoes  had  for  fo  many  ages  exercifed 
their  defolating  powers),  he  took  the  refolution,  with 
which  his  talents,  his  courage,  and  his  zeal,  infpired 

him 
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I  Ian.  him.  He  was  defirous  to  inftrucl  his  pupils,  his  na- 

Ini.  t|0n,  himfelf,  concerning  the  phenomena  fo  ft  r  iking, 
yet  fo  little  known,  and  to  colled  the  documents 
of  their  hiftory  in  the  places  where  they  have  always 
been  the  terror  of  thofe  who  furrounded  them,  and 
-where  they  have  been  ufelefsly  the  fnbjed  of  the  ob¬ 
servations  of  the  philofopher.  He  therefore  prepared 
himfelf  for  this  great  enterprife  by  deep  ftudie3.  He 
fet  out  for  Naples,  in  the  fummer  of  1  788,  and  afcend- 
ed  mount  Vefuvius ;  he  looked  attentively  into  its  cra¬ 
ter,  examined  and  made  notes  in  his  book?,  and  em¬ 
barked  for  the  Lipari  {{lands.  He  diffeded,  as  it  were, 
the  uninhabited  volcanoes,  with  the  exadnefs  of  a  na- 
tur^lift  anatomifing  a  butterfly,  and  the  intrepidity  of 
a  warrior  defying  the  moll  imminent  dangers.  It  was 
then  that  he* had  the  boldnefs  to  walk  over  that  Sul¬ 
phurous  cruft,  cleft  with  chinks,  trembling,  Smoking, 
burning,  and  Sometimes  treacheroufly  covering  the 
hearth  of  the  volcano.  He  paffed  into  Sicily,  where 
he  climbed’  up  to  Etna,  and  coafted  its  immenfe  crater. 
His  curiofity  not  being  exhaufted,  he  would  collect 
around  him,  and  have  in  his  m*nd,  all  the  Angular  phe¬ 
nomena  that  Sicily  contained  ;  he  examined  the  Stones 
and  the  mountains,  and  difcovered  many  new  marine 
animals  ;  he  approached  Scylla  and  Chary bdis,  and  in 
a  boat  crofted  the  frothy  billows  of  thofe  deadly  rocks, 
celebrated  for  fo  many  fhipwrecks,  and  fo  often  Sung 
by  the  poets  ;  but  in  the  very  midft  of  their  frightful 
waves,  he  difcovered  the  caufe  of  their  fury  (See  Scyl- 
la,  Suppl.)  It  was  thus  that,  at  the  age^  of  60,  he 
picked  up  thofe  numberlefs  anecdotes  which  All  his 
woyages  in  the  two  Sicilies  ;  and  that  he  compared  the 
defcription  which  Homer,  Pindar,  Virgil,  Diodorus  Si¬ 
culus,  and  Strabo,  have  given  of  thefe  ever  famous 
places,  with  that  which  he  made  himfelf.  In  this  man¬ 
ner  he  {hewed  the  connection  of  ancient  literature  with 
natural  hiftory. 

We  And  in  the  voyages  of  Spallanzani  a  new  volca- 
nology.  He  therein  teaches  the  way  to  meafnre  the  in- 
tenfity  of  the  fire  of  volcanoes,  to  glance  at  the  caufes, 
to  touch  almoft,  in  the  analy  As  which  he  makes  of  the 
lava,  that  particular  gas  which,  refembling  a  powerful 
lever,  tears  from  the  bowels  of  the  earth,  and  raifes  up 
to  the  top  of  Etna,  thofe  torrents  of  (tone  in  fufion 
which  it  difgorges  ;  to  furvey  the  nature  of  thofe  pu¬ 
mice  ftones,  which  he  has  Ance  explained  in  his  artifi¬ 
cial  pumice-hones.  He  concludes  this  charming  work 
with  fome  interefting  inquiries  into  the  nature  of  fwal 
lows,  their  mild  difpofitions,  rapid  flight ;  fuggefting 
that  an  advantage  might  be  drawn  from  them  in  the  way 
of  aerial  poll ;  their  migrations  determined  by  the  tem¬ 
perature  of  the  air,  and  the  birth  of  infeds  it  occafions: 
in  {hort,  he  difcuftes  the  famous  problem  of  their  re¬ 
maining  benumbed  during  winter;  and  proves,  that  ar¬ 
tificial  cold,  much  greater  than  that  ever  naturally  felt 
in  our  climates,  does  not  render  thefe  birds  lethargic. 
He  next  fpeaks  of  a  fpecies  of  owl,  hitherto  very  ill 
defcribed  ;  and,  iaftly,  of  eels  and  their  generation, 
which  is  a  problem  ftill  in  fome  rneafure  to  be  folved  ; 
but  he  carries  it  on  by  his  inquiries  to  that  ftep  which 
alone  remains  to  be  made  for  obtaining  a  complete  fo- 
lution  ;  or  to  get  over  it  eafily  by*  a  fmall  number  of 
obfervations  in  thofe  times  and  places  pointed  out,  but 
which  the  academical  occupations  of  Spallanzani  forced 
him  to  give  up  to  others. 
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Spallanzani  followed  the  progrefs  of  the  French  che-  S^allan- 
miftry  with  much  fatisfadion,  nor  was  he  long  before  ,  zaai‘ 
he  adopted  it ;  it  was  calculated  for  a  juft  conception 
like  his,  delighting  to  give  an  account  of  every  pheno¬ 
menon  he  obferved.  The  folidity  of  principles  in  this 
new  dodrine,  the  precifion  in  its  way  of  proceeding, 
the  elegance  of  its  interpretation,  the  generality  of  its 
confequences,  prefently  replaced  in  his  mind  tr*e  hefita- 
tions  and  the  obfcurities  of  the  ancient  chemiftry  ;  and 
his  heart  anticipated  with  pleafure  the  triumphs  tl\at  it 
was  about  to  obtain. 

In  1791 ,  Spallanzani  publifhed  a  letter  addrefted  to 
Profeffor  Fortis,  upon  the  Per. net  Hydrofcope.  He 
there  relates  the  experiments  which  he  had  direded  to 
be  made  for  afcertaiiiiug  the  degree  of  confidence  which 
might  be  allowed  to  the  Angular  talents  of  this  man  ;  hut 
he  ingenuoufly  confeftes,  that  he  is  not  decided  upon 
the  reality  of  the  phenomenon. 

Spallanzani  has  often  difcovered  that  which  might 
have  been  deemed  impofiible.  In  1795  he  made  a  dif- 
covery  of  this  nature,  which  he  publifhed  in  his  Letter: 
fopra  \l fofpetto  d’un  nuovo  ftnfo  ne'i  Pipiflrelli .  We  there¬ 
in  learn  that  the  bats,  if  blinded,  ad  in  every  refped 
with  the  fame  precifion  as  thofe  which  have  their  eyes; 
that  they  in  the  fame  manner  avoid  the  moft  trifling  ob- 
ftacles,  and  that  they  know  where  to  fix  themfclves  on 
ceafing  their  flight.  Thefe  extraordinary  experiments 
were  confirmed  by  feveral  natural  philofophers,  and 
gave  occafion  to  fufped  a  new  fenfe  in  thefe  birds,  be- 
caufe  Spallanzani  thought  he  had  evinced  by  the  way 
of  exclufion,  that  the  other  fenfes  could  not  fupply 
the  deficiency  of  that  fight  which  he  had  deprived 
them  of ;  but  the  anatomical  details  of  Profeffor  J urine, 
upon  the  organ  of  hearing  in  this  Angular  bird,  made 
him  incline  afterwards  towards  the  idea,  that  the  fenfe 
of  hearing  might  in  this  cafe  fupply  that  of  fight,  as  in 
all  thofe  where  the  bats  are  in  the  dark. 

Spallanzani  concluded  his  literary  carreer  for  the 
public,  by  a  letter  addreffed  to  the  celebrated  Giobert ; 

Sopra  la  piante  chiuje  tie 9  *vafi  dentro  V aqua  e  Varia ,  ef- 
pojle  a  ly  immedidta  lume  Jolare  e  a  Vombra.  It  is  a  mis¬ 
fortune  for  this  part  of  the  fcier.ce,  that  his  death  has 
deprived  us  of  the  difeoveries  he  was  about  to  make  in  it. 

Thefe  numerous  works,  printed  and  applauded,  did 
not  however  contain  all  the  furies  of  Spallanzani’s  la¬ 
bours.  He  had  been  occupied  a  conliderable  time  upon 
the  phenomena  of  refpiration  ;  their  refemblances  and 
differences  in  a  great  number  of  fpecies  of  animals  ;  and 
he  was  bufiiy  employed  in  reducing  to  order  his  re- 
fearches  upon  this  fubjed,  which  will  aftonifh  by  the 
multitude  of  unforefeen  and  unexpected  fads.  He  has 
left  a  precious  colledion  of  experiments  and  new  ob- 
fervatiohs  upon  animal  reprodudions,  upon  fponges, 
the  nature  of  which  he  determines,  and  upon  a  thou- 
fand  interefting  phenomena  which  he  knew  how  to 
draw  out  of  obfeurity.  He  had  almoft  finifhed  his 
voyage  to  Conftantinople,  and  had  amaffed  confiderable 
materials  for  a  Hiftory  of  the  Sea,  when  an  end  was 
put  to  his  life  and  his  labours. 

On  the  4th  of  February  1799.  be  was  feized  with  a 
retention  of  urine,  the  fame  night  was  unquiet,  and  in 
the  morning  he  loft  all  powers  of  reafon,  which  he 
never  recovered  but  during  very  ftiort  intervals.  His 
intimate  friends,  Tourdea,  a  French  phyfician,  and  the 
celebrated  Profeffor  Scarpa,  did  every  thing  which 
3  T  could 
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Species  could  be  expefled  from  genius,  experience,  and  friend- 
S'  dlacl  ^*P>  to  ^ave  him  •  blit  ^ie  died  l^le  after  having 

« _  edified  thofe  around  him  by  his  piety.  This  lamentable 

event  overwhelmed  all  his  family  in  forrow,  occafioned 
the  tears  to  flow  from  all  his  friends,  filled  his  dilciples 
with  a  deep  affliction,  and  excited  the  regret  of  a  na¬ 
tion  proud  of  having  given  him  birth. 

The  reader  cannot  but  have  perceived  in  this  Iketch 
the  {train  of  panegyric,  rather  than  the  calm  narrative 
of  impartial  biography.  It  is,  in  fadt,  an  abridged 
tranflation  of  an  eloge  by  a  citizen  philofopher  of  Ge¬ 
neva,  who  has  adopted  the  calendar,  and  probably  the 
principles  of  republican  France.  Some  abatement  there¬ 
fore  will  naturally  be  made  by  every  Briton  of  the 
praifes  bellowed  upon  the  piety  of  Spallanzani  ;  but 
after  proper  allowance  of  this  kind,  truth  will  proclaim 
him  a  very  great  man.  Accordingly,  France,  Ger¬ 
many,  England,  all  were  eager  to  avail  themfelves  of 
his  works  by  means  of  tranflations.  He  was  admitted 
into  the  academies  and  learned  focieties  of  London, 
Stockholm,  Gottingen*  Holland,  Lyons,  Bologna, 
Turin,  Padua,  Mantua,  and  Geneva.  He  was  a  cor- 
refpondent  of  the  academy  of  fciences  of  Paris  and  of 
Montpelier  :  and  received  from  the  great  Frederic  him- 
felf  the  diploma  of  member  of  the  academy  of  Berlin. 

SPECIES,  in  algebra,  are  the  letters,  fymbols,  marks, 
or  characters,  which  reprefent  the  quantities  in  any 
operation  or  e'quation. 

Spectks,  in  optics,  the  image  painted  on  the  retina 
by  the  rays  of  light  reflected  from  the  feveral  points  of 
the  fm  face  of  an  obj^Ct,  received  in  by  tL  pupil,  and 
colleCted  in  their  pafFage  through  the  cryflalline,  See. 

SPECTACLES  (See  JEncycl. )  are  certainly  the 
mod  valuable  of  all  optical  inflruments,  though  there  is 
not  the  fame  fcience  and  mechanical  ingenuity  display¬ 
ed  in  the  making  of  them  as  in  the  conitruCtion  of  mi 
crofcopes  and  telefcopes.  A  man,  efpecially  if  accuf- 
tomed  to  fpend  his  time  among  books,  would  be  much 
to  be  pitied,  when  his  fight  begins  to  fail,  could  he  not, 
in  a  great  meafure,  reitore  it  by  the  aid  of  ipcdacles  ; 
but  there  are  fome  men  whofe  fight  cannot  be  aided  by 
the  ufe  either  of  convex  or  concave  glades.  The  fol¬ 
lowing  method  adopted  by  one  of  thofe  to  aid  his  fight 
is  certainly  worthy  of  notice  : 

When  about  fixty  years  of  age,  this  man  had  almod 
entirely  lod  his  fight,  feeing  nothing  but  a  kind  of  thick 
mid,  with  little  black  fpecks  which  appeared  to  float  in 
the  air.  Fie  knew  not  any  of  his  friends,  he  could  not 
even  diftinguifh  a  man  from  a  woman,  nor  could  he 
walk  in  the  flreets  without  being  led.  Glades  were 
of  no  ufe  to  him  ;  the  bed  print,  feen  through  the 
bed  lpeCtacIes,  feemed  to  him  like  a  daubed  paper. 
Wearied  with  this  melancholy  date,  he  thought  of  the 
following  expedient. 

He  procured  fome  fpeCtacles  with  very  large  rings  ; 
and,  taking  out  the  glades,  fubdituted  in  each  circle  a 
conic  tube  of  black  Spanifli  copper.  Looking  through 
the  large  end  of  the  cone  he  could  read  the  fmalled 
print  placed  at  its  other  extremity.  Thefe  tubes  were 
cl  different  lengths,  and  the  openings  at  the  end  were 
alfo  of  different  fize3  ;  the  fmaller  the  aperture  the  bet¬ 
ter  could  he  diftinguifh  the  fmalled  letters;  the  larger 
the  aperture  the  moie  wordb  or  lines  it  commanded;  and 
consequently  the  lefs  occafion  was  there  for  movino-  the 
•Lead  and  the  hand  in  reading.  Sometimes  he  ufed  one 
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eye,  fometimes  the  other,  alternately  relieving  each,  for  Spetfre, 
the  rays  of  the  two  eyes  could  not  unite  upon  the  fame  — 
objeft  when  thus  feparated  by  two  opaque  tubes.  The 
thinner  thefe  tubes,  the  lefs  troublefome  are  they. 

They  mud  be  totally  blackened  within  fo  as  to  prevent 
all  fliining,  and  they  fliould  be  made  to  lengthen  or 
contract,  and  enlarge  or  reduce  the  aperture  at  pleafure. 

When  he  placed  convex  glaffes  in  thefe  tubes,  the 
letters  indeed  appeared  larger,  but  not  fo  clear  and  di- 
ftin&  as  through  the  empty  tube  :  he  alfo  found  the 
tubes  more  convenient  when  not  fixed  in  the  fpedlacle 
rings  ;  for  when  they  hung  loofely  they  could  be  raifed 
or  lowered  with  the  hand,  and  one  or  both  might  be 
ufed  as  occafion  required.  It  is  almod  needlefs  to  add* 
that  the  material  of  the  tubes  is  of  no  importance,  and 
that  they  may  be  made  of  iron  or  tin  as  well  as  of  cop¬ 
per,  provided  the  infides  of  them  be  diffidently  blacken¬ 
ed.  See  La  Nouvelle  Bigarure  for  February  1754,  or 
Monthly  Magazine  for  April  1 799. 

SPECTRE  of  the  Broken,  a  curious  phenomenon 
obferved  on  the  fummit  of  the  Broken ,  one  of  the  Harz 
mountains  in  Hanover.  We  have  the  following  ac¬ 
count  of  it  by  M.  Haue.  “  After  having  been  here 
(fays  he)  for  the  thirtieth  time,  and  having  procured 
information  refpe&ing  the  abovementioned  atmofpheric 
phenomenon,  I  was  at  length,  on  the  23d  of  May 
1797,  fo  fortunate  as  to  have  the  pleafure  of  feeing  it  ^ 
and  perhaps  my  defeription  may  afford  fatisfa&ion  to 
others  who  vifit  the  Broken  through  curiofity.  The 
fun  rofe  about  four  o’clock,  and,  the  atmofphere  being 
quite  ferene  towards  the  ead,  his  rays  could  pafs  with¬ 
out  any  obftru&ion  over  the  Heinrichfhbhe.  In  the 
fouth-wefl,  however,  towards  Achtermannihohe,  a  brifk 
wed  wind  carried  before  it  thin  tranfparent  vapours, 
which  were  not  yet  condenfed  into  thick  heavy  clouds. 

u  About  a  quarter  pad  four  I  went  towards  the  inn, 
and  looked  round  to  fee  whether  the  atmofphere  would 
permit  me*to  have  a  free  profpedt  to  the  fouth-wed  ; 
when  1  obferved,  at  a  very  great  didance  towards  Ach- 
termannfhnhe,  a  human  figure  of  a  monftrous  fize.  A 
violent  guil  of  wind  having\almod  carried  away  my 
hat,  I  clapped  my  hand  to  it  by  moving  my  arm  to¬ 
wards  my  head,  and  the  coloffal  figure  did  the  fame. 

The  pleafure  which  I  felt  011  this  diicovery  can 
hardly  be  deferibed  ;  for  I  had  already  walked  many  a 
w  eary  dep  in  the  hopes  of  feeing  this  Aiadowy  image, 
without  being  able  to  gratify  my  curiofity.  I  imme¬ 
diately  made  another  movement  by  bending  my  body, 
and  the  coloffal  figure  befoie  me  repeated  it.  I  was 
defirous  of  doing  the  fame  thing  once  more — but  my 
coloffus  had  vanidied.  I  remained  in  the  fame  pofitfon, 
waiting  to  fee  whether  it  would  return  ;  and  in  a  few 
minutes  it  again  made  its  appearance  on  the  Achter* 
mannfhShe.  I  paid  my  refpedts  to  it  a  fecond  time, 
and  it  did  the  fame  to  me.  I  then  called  the  landlord 
of  the  Broken  ;  and  having  both  taken  the  fame  pofi- 
tion  which  I  had  taken  alone,  we  looked  towards  the 
Achtermannfhohe,  but  faw  nothing.  We  had  not, 
however,  flood  long,  when  two  fuch  coloffal  figures 
were  formed  over  the  above  eminence,  which  repeated 
our  compliments  by  bending  their  bodies  as  we  did  ; 
after  which  they  vaniflied.  We  retained  our  pofition  ; 
kept  our  eyes  fixed  on  the  fame  fpot,  and  in  a  little  the 
two  figures  again  flood  before  us,  and  were  joined  by  a 
third.  Every  movement  that  we  made  by  bending  our 

bodiei 


s.  PE  t  5 

^  sp,  lorn  bodies  thefe  figures  imitated — brt  with  tins  difference, 
^  u*-  —  that  the  phenomenon  was  Comet imes  weak  and  faint, 
fometimes  ftrong  and  well  defined.  Having  thus  had 
an  opportunity  of  dil  cove  ring  the  whole  fecret  of  this 
phenomenon,  I  can  give  the  following  information  to 
fuch  of  my  readers  as  may  be  dvfirons  of  feeing  it  them- 
felves.  When  the  rifrng  fun,  and  according  to  analogy 
the  cafe  will  be  the  fame  at  the  fetting  fun,  throws  his 
rays  over  the  Broken  upon  the  body  of  a  man  landing 
oppofite  to  fine  light  clouds  floating  around  or  hover¬ 
ing  paft  him,  he  needs  only  fix  his  eyes  ftedfaftly  upon 
them,  and,  in  all  probability,  he  will  fee  the  lingular 
fpe&acle  of  his  own  fhadovv  extending  to  the  length  of 
five  or  fix  hundred  feet,  at  the  diflance  of  about  two 
miles  before  him.” 

If  our  memory  does  not  deceive  us,  there  is  in  one 
of  the  volumes  of  the  Manchejler  Tranfaftions  an  ac¬ 
count  of  a  fimilar  phenomenon  obferved  by  Dr  Ferrier, 
on  a  hill  fomewhere  in  England. 

SPECULUM  for  reflecting  telefcopes.  Under  this 
title  ( Encycl. )  we  have  given  the  compoiition  of  the 
mixt  metal  of  which  it  has  been  found  by  expeiience 
that  the  beft  fpeculums  are  made  ;  we  have  likewife 
given,  under  the  fame  title,  fome  directions  for  cafling 
lpeculums  :  but  owing  to  a  circumftance  in  which  the 
public  can  take  no  intereft,  we  ncgle&ed  to  give  direc¬ 
tions  for  grinding  and  polifhing  them,  and  omitted  fome 
other  circumftances,  which,  though  not  fo  important 
as  thefe,  are  certainly  worthy  of  notice.  Thefe  omifiions 
it  i9  the  objedf  of  this  article  to  fiipply. 

When  the  metal  is  taken  out  of  the  flafks  (See  n°  3. 
of  the  article  referied  to),  which  it  fhould  be  as  foon  as 
it  has  become  folid,  and  while  it  is  )  et  red-hot,  care 
mull  be  taken  to  keep  the  face  downwards  to  prevent 
it  from  finking.  Holding  it  in  that  pofition  by  the 
git,  force  out  the  fand  from  the  hole  in  the  middle  of 
the  mirror  with  a  piece  of  wood  or  iron,  and  place  the 
fpeculum  in  an  iron  pot,  with  a  large  quantity  of  hot 
afhes  or  fmall  coals,  fo  as  to  bury  the  fpeculum  in  them 
a  fufnefent  depth.  If  the  fand  is  not  forced  out  of  the 
hole  in  the  manner  above  directed,  the  metal,  by  fink¬ 
ing  as  it  cools,  will  embrace  the  fand  in  the  middle  of 
the  fpeculum  fo  tight,  as  to  canfe  it  to  crack  before  it 
becomes  entirely  cold.  And  it  the  metal  is  not  taken 

Iout  of  the  fand,  and  put  in  a  pot  with  hot  afhe9  or 
coals  to  anneal  it,  the  moifture  from  the  fand  will  al¬ 
ways  break  the  metal.  Let  the  fpeculum  remain  in 
the  afhes  till  the  whole  is  become  quite  cold.  The  git 
may  be  eafily  taken  off  by  marking  it  round  with  a 
common  fine  half  round  file,  and  giving  it  then  a  gentle 
blow.  The  metal  is  then  to  be  rough  ground  and  figured. 

It  may  be  proper,  however,  before  we  proceed  to 
deferibe  that  procefs,  to  give  an  account  of  another 
compofition  for  the  fpeculum  of  a  reftedting  telefcope, 
which  has  been  employed  with  great  fuccefs,  by  Rochon 
dire&or  of  the  marine  obfervatory  at  Bred.  Of  this 
compofition  the  principal  ingredient  is  platinum;  which, 
in  grains,  muft:  be  purified  in  a  ftrong  fire  by  means  of 
nitre  and  the  fait  of  glafs,  or  that  fiux  which  in  the 
Englifh  glafs-houfes  is  called  by  the  workmen  fandtftr . 
To  the  platinum,  when  purified,  add  the  eighth  part 
of  the  metal  employed  in  the  compofition  of  common 
fpecula  ;  for  tin  without  red  copper  would  not  produce 
a  good  effedti  This  mixture  is  then  to  be  expofed  to 
the  moil  violent  heat,  which  mull  be  dill  excited  by 
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the  oxygen  gas  that  difengages  itfelf  from  nitre  when  Speculum, 
thrown  into  the  fire.  One  melting  would  be  inf  11  fit-  ^ 

cient  :  five  or  fix  are  rcqnifitc  to  bring  the  mixture  to 
perfection.  It  is  neceflary  that  the  metal  fhould  be  in 
a  date  of  complete  fufion  at  the  moment  when  it  is 
poured  into  the  mould.  By  this  procefs  I  have  been 
enabled  (fays  our  author)  to  conftrudt  a  telefcope  with 
platinum,  which  magnifies  the  diameters  of  objedls  five 
hundred  times,  with  a  degree  of  clearntfs  and  didinit- 
nefs  requifite  for  the  liicefi  observations.  The  large  fpe¬ 
culum  of  platinum  weighs  fourteen  pounds:  it  is  eight 
inches  in  diameter,  and  its  focus  is  fix  feet.  Though 
the  high  price  of  platinum  will,  in  all  probability,  for 
ever  prevent  it  from  coming  into  general  ufe  for  the 
fpeculums  of  telefcopes,  we  thought  it  proper  to  notice 
this  difeovery,  and  fhall  now  pioceed  to  the  grinding  of 
the  fpeculum. 

For  the  accompliihing  of  this  objedti  a  very  compli¬ 
cated  procefs  is  recommended  in  Smith’s  Optics,  and 
one  not  much  more  fimpler  by  Mr  Mudge  in  the  67th 
volume  of  the  Phtlofophtcal  Tranfufiions  ;  but  accord¬ 
ing  to  Mr  Edwards,  whole  fpeculums  are  confefiedly 
the  bed,  neither  of  thefe  is  neceflary.  Befides  a  com¬ 
mon  griiidfione,  all  the  tools  that  he  made  ufe  of  are 
a  rough  grinder,  which  ferves  alfo  as  a  polilher,  and  a 
bed  of  hones.  When  the  fpeculum  was  cold,  he  ground 
its  furface  bright  on  a  common  grfnddone,  previoufly 
brought  to  the  form  of  the  gage  ;  and  then  took  it  to 
the  rough  grinder. 

This  tool  is  compofed  of  a  mixture  of  lead  and  tin, 
or  of  pewter,  and  is  made  of  an  elliptical  form,  of  fuch 
dimenlions,  that  the  fhorted  diameter  of  the  ellipfe  is 
equal  to  the  diameter  of  the  mirror  or  fpeculum,  and 
the  longed  diameter  is  to  the  Ihorted  in  the  proportion 
of  ten  to  nine.  This  rough  grinder  may  be  fixed  upon 
a  block  of  wood,  in  order  to  raife  it  higher  from  the 
bench  ;  and  as  the  metal  is  ground  upon  it  with  fine 
emery,  Mr  Mudge,  with  whom,  in  this  particular,  Mr 
Edwards  agrees,  diredls  a  hole  or  pit  to  be  made  in 
the  middle  of  it  as  a  lodgement  for  the  emery,  and  deep 
grooves  to  be  cut  out  acrofs  its  furface  with  a  graver 
ior  the  lame  purpofe.  By  means  of  a  handle,  fixed  on 
the  back  of  the  metal  with  foft  cement,  the  fpeculum 
can  be  whirled  round  upon  this  grinder  fo  rapidly,  that 
a  common  labourer  lias  been  known  to  give  a  piece  of 
metal,  four  inches  in  diameter,  fo  good  a  face  and  figure 
as  to  fit  it  for  the  hones  in  the  fpace  of  two  horns. 

The  emery,  however  fine,  will  break  up  the  metal  very 
much  ;  but  that  is  remedied  by  the  fubfequent  procefl'cs 
of  honing  and  polifhing. 

When  the  metal  is  brought  to  a  true  figure,  it  rauft 
be  taken  to  a  convex  tool,  formed  of  fome  Hones  from 
a  place  called  Edgedon  in  Shropfhire,  fituated  between 
Ludlow  and  Bifhop’s  Caftle.  The  common  blue  hones, 

11  fed  by  many  opticians  for  this  purpofe,  will  fcarcely 
touch  the  metal  of  Mr  Edwards’s  fpeculums;  but  where 
they  muft  be  employed  for  want  of  the  others,  as  little 
water  Ihould  be  nftd  as  pofiible  when  the  metal  is  put 
upon  them ;  becaufe  it  is  found  by  experience  that  they 
cut  better  when  but  barely  wet,  than  when  drenched 
with  water.  The  ftones,  however,  from  Edgedon  are 
greatly  preferable  ;  for  they  cut  the  metal  more  ealily, 
and  having  a  very  fine  grain,  they  bring  it  to  a  fmooth 
face.  Thefe  ftones  are  directed  by  Mr  Mudge  to  be 
cemented  in  fmall  pieces  upon  a  thick  round  piece  of 
3  T  2  marble, 
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Speculum,  marble,  or  of  metal  made  of  tin  and  lead  like  the  former 

v - compoiition,  in  fuch  a  manner,  that  the  lines  between 

the  itones  may  run  ftraiglit  from  one  fide  to  the  other  ; 
fo  that  placing  the  teeth  of  a  very  fine  faw  in  each  of 
thefe  divifions,  they  may  be  cleared  from  one  end  to 
the  other  of  the  cement  which  rifes  between  the  (tones. 
As  foon  as  the  hones  are  cemented  down,  this  tool 
mull  be  fixed  in  the  lathe,  and  turned  a9  exactly  true 
to  the  gage  as  pofiible.  It  fhould  be  of  a  circular  fi¬ 
gure,  and  but  very  little  larger  than  the  metal  intended 
to  be  figured  upon  it.  If  it  be  made  confiderably 
larger,  it  will  grind  the  metal  into  a  larger  fphe re  and  a 
bad  figure  ;  and  if  it  be  made  exactly  of  the  fame  fize, 
it  will  work  the  metal  indeed  into  a  figure  truly  fphe- 
rical,  but  will  be  apt  to  fhorten  its  focus,  unlefs  the 
metal  and  tool  be  woiked  alternately  upward?.  On 
thefe  accounts,  Mr  Edwards  recommends  it  to  be  made 
about  one  twentieth  part  longer  in  diameter  than  the 
fpeculum,  becaufe  he  has  found  that  it  does  not  then 
alter  its  focus  ;  and  lie  earneftly  diffuades  the  ufe  of 
much  water  on  the  hone  pavement  at  the  time  of  ufmg 
it,  otherwife,  he  fays,  that  the  metal  in  different  parts 
of  it  will  be  of  different  degrees  of  brightnefs. 

When  the  metal  is  brought  to  a  very  fine  face  and 
figure  by  the  bed  of  Hones,  it  is  ready  to  receive  a  po¬ 
lifh,  which  is  given  to  it  by  the  elliptical  rough  grinder 
covered  with  pitch.  With  refped  to  the  confiftency 
of  this  pitch,  Mr  Mudge  and  Mr  Edwards  give  very 
different  dire&ions.  Whilft  the  former  fays  that  it 
fhould  be  neither  too  hard  nor  too  foft,  the  latter  af¬ 
firms  that  the  harder  the  pitch  is,  the  better  figure  it 
will  give  to  the  metal.  Pitch  may  be  eafily  made  of  a 
fufficient  hardnefs  by  adding  a  proper  quantity  of  rofin  ; 
and  when  it  is  hardened  in  this  way,  it  is  not  fo  brittle 
as  pitch  alone,  which  is  hardened  by  boiling.  Mr  Ed~ 
wards  advifes  to  make  the  mixture  juft  fo  hard  as  to 
receive,  when  cold,  an  imprefiion  from  a  moderate  pref- 
fure  of  the  nail  of  one’s  finger.  When  the  elliptical 
tool  is  to  be  covered  with  this  mixture,  it  muft  be  made 
pretty  warm,  and  in  that  ftate  have  the  mixture  poured 
upon  it  when  beginning  to  cool  in  the  crucible.  Our 
author  recommends  this  coating  to  be  made  everywhere 
of  about  the  thicknefs  of  half-a-crown  *,  and  to  give  it 
the  proper  form,  it  muft,  when  fomewhat  cool,  be 
prefied  upon  the  face  of  the  mirror,  which  has  firft  been 
dipped  in  cold  water,  or  covered  over  with  very  fine 
writing  paper.  If  it  be  not  found  to  have  taken  the 
exa&  figure  from  the  firft  preffure,  the  furface  of  the 
pitch  muft  be  gently  warmed,  and  the  operation  repeat¬ 
ed  as  before.  All  the  fuperfluous  pitch  is  now  to  be 
taken  away  from  the  edge  of  the  polifher  with  a  pen 
knife,  and  a  hole  to  be  made  in  the  middle,  accurately 
round,  with  a  conical  piece  of  wood.  This  hole  fhould 
go  quite  through  the  tool,  and  fhould  be  made  of  the 
fame  iize,  or  fomewhat  lefs  than  the  hole  in  the  middle 
of  the  fpeculum.  Mr  Edwards  fays,  that  he  has  al¬ 
ways  found  that  fmall  mirrors,  though  without  any 
hole  in  the  middle,  polifh  much  better,  and  take  a  more 
corredl  figure,  for  the  polifher’s  having  a  hole  in  the 
middle  of  it. 

The  polifher  being  thus  formed,  it  muft  be  very 
gently  warmed  at  the  fire,  and  divided  into  feveral 
fquares  by  the  edge  of  a  knife.  Thefe,  by  receiving  the 
fmall  portion  of  metal  that  works  ofF  in  polifhing,  will 
caufe  the  figure  of  the  fpeculum  to  be  more  correct 
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than  if  no  fuch  fquares  had  been  made.  Mr  Mudge  Speculo*!# 
directs  the  polifher  to  be  ftrewed  over  with  very  fine  11  & 

putty  ;  but  Mr  Edwards  prefers  Colcothar  of  vitriol.  ^in"in8#  ^ 
(See  that  article,  EncycL)  Putty  (fays  he)  gives  me-  ..-C  ^ 
tals  a  white  luftre,  or,  as  workmen  call  it,  a  filver  hue ; 
but  good  colcothar  of  vitriol  will  polifh  with  a  very  fine 
and  high  black  luftre,  fo  as  to  give  the  metal  finifhed 
with  it  the  completion  of  poh'fhed  fteel.  To  know  if 
the  colcothar  of  vitriol  is  good,  put  fome  of  it  into 
your  mouth,  and  if  you  find  it  diffolves  away  it  is  good  j 
but  if  you  find  it  hard,  and  crunch  between  your  teeth, 
then  it  is  bad,  and  not  wtll  burned.  Good  colcothar 
of  vitriol  is  of  a  deep  red,  or  of  a  deep  purple  colour' 
and  is  foft  and  oily  when  rubbed  between  the  fingers  ; 
bad  colcothar  of  vitriol  is  of  a  light  red  colour,  and 
feels  harfh  and  gritty.  The  colcothar  of  vitriol  fhould 
be  levigated  between  two  furfaces  of  polifhed  fteel,  and 
wrought  with  a  little  water  ;  when  it  is  woiked  dry, 
you  may  add  a  little  more  water,  to  carry  it  lower  down 
to  what  degree  you  pleafe.  When  the  colcothar  of 
vitriol  has  been  wrought  dry  three  or  four  times,  it  will 
acquire  a  black  colour,  and  will  be  low  enough,  or  fuf- 
ficiently  fine,  to  give  an  exquilite  luftre.  This  levi¬ 
gated  colcothar  of  vitriol  muft  be  put  into  a  fmall  phial, 
and  kept  with  fome  water  upon  it.  When  it  is  to  be 
ufed,  every  part  of  the  pitch-polifher  muft  be  firil  brufh- 
ed  over  with  a  fine  camel’s  hair  brufii,  which  has  been 
dipped  in  pure  water,  and  rubbed  gently  over  a  piece 
of  dry  clean  foap.  The  walked  colcothar  of  vitriol  is 
then  to  be  put  upon  the  polifher  ;  and  Mr  Edwards  di- 
re&8  a  large  quantity  of  it  to  be  put  on  at  once,  fo  as 
to  faturatc  the  pitch,  and  form  a  fine  coating.  If  a 
fecond  or  third  application  of  this  powder  be  found  ne- 
cefiary,  it  mnft  be  ufed  very  iparingly,  or  the  polifh, 
will  be  deftroyed  which  iias  been  already  attained. 

When  the  metal  is  nearly  polifhed,  there  will  always 
appear  fome  black  mud  upon  its  furface,  as  well  as  up¬ 
on  the  tool.  Part  of  this  muft  be  wiped  away  with 
fome  very  foft  wafh  leather  ;  but  if  the  whole  of  it  be 
taken  away,  the  polifhing  will  not  be  fo  well  completed. 

With  refpeft  to  the  parabolic  figure  to  be  given  to 
the  mirror,  Mr  Edwards  affures  us.  that  a  very  little 
experience  in  thefe  matters  will  enable  any  one  to  give 
it  with  certainty,  by  polifhing  the  fpeculum  in  the  com¬ 
mon  manner,  only  with  crols  ftrokes  in  every  direction, 
upon  an  elliptical  tool  of  the  proper  dimen f:ons. 

SPINDLE,  in  geometry,  a  folid  body  generated 
by  the  revolution  of  fome  curve  line  about  its  bale  or 
double  ordinate  ;  in  oppolition  to  a  conoid,  which  is 
generated  by  the  rotation  of  the  curve  about  its  axis  or 
abfeifs,  perpendicular  to  its  ordinate  'The  fpindle  is 
denominated  circular,  elliptic,  hyperbolic,  or  parabolic, 

&c.  according  to  the  figure  of  its  generating  curve. 

Spindle,  in  mechanics,  fometimes  denotes  the  axis  of 
a  wheel,  or  roller,  &c.  and  its  ends  are  the  pivots. 

SPINNING  machine.  The  ancient  Greeks  were 
not,  like  the  modern  philofophers,  unwilling  to  ac* 
knowledge  their  obligations  to  Providence  for  all  the 
comforts  and  enjoyments  of  life,  nor  felt  pride  in 
deriving  every  thing  from  their  own  talents.  They 
were  even  difpofed  to  think  that  thofe  very  talents  were 
infpired.  Their  firft  inftru&ors,  the  poets,  gave  to  A- 
pollo  the  honour  of  that  power  of  invention  and  ima¬ 
gination  by  which  they  inftru&ed  and  charmed  their 
admiring  hearers.  The  prophetefs  di&ated  her  oracles, 

the 
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"ft  ,’ng-  the  poet  fang  his  enraptured  drain  only  when  infpired. 

\  hint,  The  happy  thought  of  twining  a  thread,  and  working 
^  ft  into  a  blanket,  when  viewed  by  that  ingenious  and 

^  I  acutely  fenfible  people  in  all  its  importance,  as  the  pro 
tc&or  of  the  human  race  from  the  feverity  of  the 
weather,  feerred  a  prefent  from  heaven,  as  the  infpira- 
tion  of  a  divinity  ;  and  the  diftaff  and  the  loom  were 
Minerva’s  firft  title  to  a  feat  among  the  great  gods  on 
Olympus. 

We  are  much  inclined  to  be  of  the  fame  opinion. 
When  we  obferve,  that  in  all  the  countries  which  have 
been  difcovered  by  the  navigators  of  the  three  laft  cen¬ 
turies,  the  diftaff  and  fpindle,  and  the  needle,  have  been 
found,  we  own  ourfelves  much*  difpofed  to  think  that 
they  are  the  refults  of  inflinft.  Our  infttn&s  are  not 
all  firrple  and  blind,  like  that  which  dire&s  the  new¬ 
born  animal  to  the  bieaft  of  its  mother  without  know¬ 
ing  why.  We  have  inftin&s  of  intelleA  as  well  as  of 
appetite  ;  and  the  logic  of  common  convocation  is  an 
example  of  many  fuch.  We  doubt  not  but  that  the 
noble-minded  inhabitants  of  Ptlew  would  have  wor- 
fhipped  as  a  divinity  an  Englifh  maiden  with  her  fpin- 
ning  wheel  and  fly.  vSurely  he  who  fhould  carry  them 
this  homely  but  ingenious  machine,  and  a  potter’s  wheel, 
would  do  them  more  fervice  than  if  he  taught  them  all 
the  fcience  of  a  Newton,  with  all  the  philolopliy  of  the 
1 8th  century  into  the  bargain.  We  do  not  know,  ex¬ 
cept  perhaps  the  fleam  engine,  any  mechanical  inven¬ 
tion  that  has  made  fuch  amazing  addition  to  the  acti¬ 
vity  and  induftry  and  opulence  of  this  highly  favoured 
ifiand,  as  the  invention  of  Mr  Arkwright  for  fpinning 
by  water,  where  dead  matter  is  made  to  perform  all 
that  the  niceft  finger  can  do  when  dirt&ed  by  the  never- 
ceafing  attention  of  the  intelligent  eye.  Minerva  has 
the  undifputed  honours  of  the  diftaff  and  fpindle.  We 
know  not  to  what  benefactor  we  owe  the  fly-wheel. 
Mr  Arkwright  has  the  honour  of  combining  them 
both,  and  infpiring  them  with  his  own  fpirit  ;  for  we 
may  truly  fay  of  the  contrivance  which  pervades  the 
wonderful  machinery  of  a  cotton  mill, 

\ T'otofque  itifufa  per  artus 
Mens  agitat  mohm  et  magno  Je  corpore  mifeet . 

To  give  an  intelligible  and  accurate  defeription  of  a 
cotton  mill  would  be  abundant  employment  for  a  vo¬ 
lume.  Our  limits  admit  of  nothing  like  this  ;  but  as 
we  are  certain  that  many  of  our  readers  hare  viewed  a 
cotton  mill  with  winder,  but  not  with  intelligence,  nor 
with  leifure  to  trace  the  ffeps  by  which  the  wool  from 
the  Lag  ultimately  affumes  the  form  of  a  very  fine 
thread.  Bewi\dered  by  fuch  a  complication  of  machi¬ 
nery,  all  in  rapid  motion,  very  few,  we  imagine,  are  able 
to  recoiled  with  diftin&nefs  and  intelligence  the  effen- 
tial  part  of  (lie  pTOcefsby  which  the  form  of  the  cotton 
is  fo  wonderfully  changed.  Such  readers  will  not  think 
a  page  or  two  mifemployed,  if  they  are  thereby  able  to 
underftand  this  particular,  to  which  all  the  reft  of  the 
procefs  is  fubfervient. 

We  pafs  over  the  operation  of  carding,  by  which  all 
the  clots  and  inequalities  of  the  cotton  wool  are  remo¬ 
ved,  and  the  whole  is  reduced  to  an  uniform  thin  fleece, 
about  20  inches  broad.  This  is  gradually  detached 
from  the  finifhing  card,  and,  if  allowed  to  hang  down 
from  it,  would  pile  up  on  the  floor  as  long  as  the  mill 
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continues  to"  Work  ;  but  it  is  guided  off  from  the  card,  Sp?nrnng- 
very  tenderly,  in  a  horizontal  direction,  by  laying  its 
detached  end  over  a  roller,  which  is  (lowly  turned  round  v~ 
by  the  machine.  Another  roller  lies  above  the  fleece, 
piefling  it  down  by  it3  weight.  By  this  preffure,  a 
gentle  hold  is  taken  of  the  fleece,  and  therefore  the 
flow  motion  of  the  rollers  draws  it  gently  from  the  card 
at  the  fame  rate  as  it  is  difengaged  by  the  comb;  but  be¬ 
tween  the  card  and  the  rollers  a  fet  of  fmootli  pins  arc 
placed  in  two  rows,  leading  from  the  card  to  the  rol¬ 
lers,  and  gradually  approaching  each  other  as  we  ap¬ 
proach  the  rollers.  By  thefe  pins  the  broad  fi<*ece  is 
hemmed  in  on  both  fide?,  and  gradually  contraded  to 
a  thick  roll  ;  and  in  this  ftate  paffes  between  the  rollers, 
and  is  compreffed  into  a  pretty  firm  flat  riband,  about 
two  inches  broad,  which  falls  off  from  the  rollers,  and 
piles  up  in  deep  tinplate  cans  fet  below  to  receive  it. 

It  is  upon  this  ftr’pe  or  riband  of  cotton  wool  that, 
the  operation  of  fpinning  begir.3.  The  general  effect 
of  the  fpinning  procefs  is  to  draw  out  this  mafTive  roll, 
and  to  twill:  it  as  it  is  drawn  out.  But  this  is  not  to 
be  done  by  the  finger?,  pulling  out  as  many  cotton 
fibres  at  once  as  are  nectlTary  for  comcofing  a  thread  of 
the  intended  fine  nets,  and  continuing  this  manipulation 
regularly  acrofs  the  whole  end  of  the  riband,  and  thus, 
as  it  were,  nibbling  the  whole  of  it  away.  The  hngury 
rr.uft  be  directed,  tor  this  purpofe,  by  an  attentive  eye 
But  in  performing  this  by  machinery,  the  whole  riband 
in  lift  be  drawn  out  together,  and  twilled  as  it  is  drawn. 

This  requires  great  art,  and  very’ delicate  management. 

It  cannot  be  done  at  once  ;  that  is,  the  cotton  roll  can¬ 
not  firft  he  ft  retched  or  drawn  out  to  the  length  that  is 
ultimately  produced  from  a  tenth  of  an  inch  of  the  roll,  * 
and  then  be  twifted.  There  is  not  cohefiorr  enough  for 
this  purpofe  ;  we  (hould  only  break  off  a  bit  of  the 
roll,  and  could  make  no  farther  ufe  of  it.  The  fibres 
of  cotton  are  very  little  implicated  among  each  other 
in  the  roll,  becaufe  the  operation  of  carding  has  laid 
them  almoft  parallel  in  the  roll ;  and  though  compreffed 
a  little  by  its  contra&ion  from  a  fleece  of  20  inches  to 
a  riband  of  only  2,  and  afterwards  compreffed  between 
the  difeharging  rollers  of  the  carding  machine,  yet  they 
cohere  fo  (lightly,  that  a  few  fibres  may  be  drawn  out 
without  bringing  many  others  along  with  them.  For 
tliefc  reafons,  the  whole  thicknefs  and  breadth  of  two  or 
three  inches  of  the  riband  is  ft  retched  to  a  very  minute 
quantity,  and  then  a  very  (light  degree  of  twift  is  given 
it,  viz.  about  three  turns  in  the  inch;  fo  that  it  (halF 
now  compofe  an  extremely  foft  and  fpurgy  cylinder, 
which  cannot  be  called  a  thread  or  cord,  becaufe  it  has 
fearedy  any  firmnefs,  and  is  merely  rounder  and  much 
(tenderer  than  before,  being. ftretched  to  about  thrice  its 
former  length.  It  is  now  called  flab,  or  roove. 

Although  it  be  ftill  extremely  tender,  and  will  not 
carry  a  weight  of  two  ounces,  it  is  much  more  cohdive 
than  before,  becaufe  the  twift  given  to  it  makes  all  the 
longitudinal  fibres  bind  each  other  together,  and  com- 
prefs  thofe  which  lie  athwart ;  therefore  it  will  require 
more  force  to  pull  a  fibre  from  among  the  reft,  but 
ftill  not  nearly  enough  to  break  it.  In  drawing  out  a 
Angle  fibre,  others  are  drawn  out  along  with  it ;  and  if 
we  take  hold  of  the  whole  aflemblage,  in  two  places, 
about  an  inch  or  two  inches  afunder,  we  (hall  find  that 
we  may  draw  it  to  near  twice  its  length  without  any 
*  rilfc 
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Spinning-  rifk  of  its  feparating  in  any  intermediate  part,  or  be- 
tchme  com;rlg  nulc}j  ftnaller  in  one  part  than  another.  It  feems 
to  yield  equably  over  all. 

Such  is  the  ftate  of  the  flab  or  roove  of  the  fit  ft 
formation.  It  is  ufnally  called  the  preparation  ;  and  the 
operation  of  fpinning  is  confidtred  as  not  yet  begun. 
This  preparation  is  the  tr.oft  tedious,  and  requires  more 
attendance  and  hand  labour  than  any  fubftqueut  part  of 
the  piocef8.  Fof  the  ftripes  or  ribands  from  which  it  is 
made  are  fo  light  and  bulky,  that  a  few  yards  only  can 
be  piled  up  in  the  cans  fet  to  receive  them.  A  perfon 
rnuft  therefore  attend  each  thread  of  flab,  to  join  frefn 
ftripes  as  they  arc  expended.  It  is  alfo  the  mofl  im¬ 
portant  in  the  manufa&ure  t  for  as  every  inch  of  the 
flab  meets  with  precifely  the  fame  drawing  and  the 
fame  twifting  in  the  fubfequent  parts  of  the  procefs, 
therefore  every  inequality  and  fault  in  the  flab  (indeed  in 
the  fleece  as  it  quits  the  finishing  card)  will  continue 
through  the  whole  manufacture.  The  fpinning  of  cot* 
ton  yarn  now  divides  into  two  branches.  The  firft, 
performed  by  what  are  called  jennies  y  perfcdly  refembles 
the  ancient  fpinning  with  the  diftaff  and  fpindle  ;  the 
other,  called  /pinning  of  tvuijl^  is  an  imitation  of  the 
fpinning  with  the  fly-wheel.  They  differ  in  the  fame 
manner  as  the  fpinning  with  the  old  wool  or  cotton- 
wheel  differs  from  the  fpinftirg  with  the  flax- wheel. 
Mr  Arkwright’s  chief  invention,  the  fubftitution  of 
machinery  for  the  immediate  work  of  the  human  finger, 
is  feen  only  in  the  manufa&ure  t)f  twiffc.  We  fhall 
therefore  confine  our  attention  to  this. 

The  reft  of  the  procefs  is  little  more  than  a  repeti¬ 
tion  of  that  gone  through  in  making  the  firft  flab  or 
roove.  It  is  formed  on  bobins.  Thefe  are  fet  on  the 
back  part  of  the  drawing  frame ;  and  the  end  of  the 
flab  is  brought  forwards  toward  the  attending  work¬ 
man.  A b  it  comes  forward,  it  is  ftretched  or  dr&wn 
to  about  y  of  its  iormer  length,  or  lengthened  y  ;  and 
is  then  twifted  about ,  twice  as  much  as  before,  and  in 
this  ftate  wound  up  on  another  bobin.  In  fome  mills 
two  rooves,  after  having  been  properly  drawn,  are 
brought  together  through  one  hole,  and  twifted -into 
one  ;  but  we  believe  that,  in  the  greater  number  of 
mills,  this  is  deferred  to  the  fecond  drawing.  It  is  on¬ 
ly  after  the  firft  drawing  that  the  produce  of  the  opera¬ 
tion  gets  the  name  of  flab  ;  before  this  it  is  called  pre - 
paration ,  or  roove ,  or  by  fome  other  name  The  flab 
is  ftill  a  very  feeble,  foft,  and  delicate  yarn,  and  will 
not  carry  much  more  weight  than  it  did  before  in  the 
form,  of  foove.  >  The  perfection  of  the  ultimate  thread 
or  yarn  depends  on  this  extreme  foftnefs  ;  for  it  is  this 
only  which  makes  it  fufceptible  of  an  equable  ftretch- 
mg ;  all  the  fibres  yielding  and  feparating  alike. 

Fhe  next  operation  is  the  fecond  drawings  which  no 
Way  differs  from  the  firft,  -except,  in  the  different  pro¬ 
portions  of  the  lengthening,  and  the  proportion  be¬ 
tween  the  lengthening  and  the  fubfequent  twift.  On 
thefe  points  we  cannot  give  any  very  diftinCl  infor¬ 
mation.  It  is  different  in  different  mills,  and  with  dif¬ 
ferent  fpeefes  of  cotton  wool,  as  may  be  eafily  inla¬ 
id1  immediate  inechanifm  or  manipulation  rnuft 

be  flcilfully  accommodated  to  the  nature  of  chat  fridion 
which  the  fibres  of  cotton  exert  on  each-  othe?,  ena¬ 
bling  one  of  them  to  pull  others  along  with  it.  Tina 
*8  greatly  aided  by  the  contorted  curled  form  of  a  cot- 
fibre,  and  a  confiderable  degree  of  elafficity  which 


it  poiiefTes.  In  this  refpeCt  it  greatly  refembles  woollen  Scor  ing, 
fibres,  and  differs  exceedingly  from  thofe  of  flax  :  and  Machine.  | 
it  is  for  this  reafon  that  it  is  fcarccly  poflible  to  fpin 
flax  in  tin’s  way  :  its  fibres  become  lank,  and  take  any 
fhape  by  the  flighted  coinprefiion,  efpecially  when  damp 
in  -the  flighted  degree.  But  befides  this,  the  furtacc 
of  a  cotton  fibre  has  a  harfhnefs  or  roughftefs,  which 
greatly  augments  their  mutual  friction.  This  is  pro¬ 
bably  the  reafon  why  it  is  fo- unfit  for  tents  and  other- 
dr  tilings  for  wounds,  and  is  rtfuftd  by  the  furgeon 
even  in  the  meaneft  hofpitals.  iiut  this  harfhnefs  and 
its  elafficity  fit  it  admirably  for  the  manufacture  of 
yarn.  Even  the  fhortnefs  of  the  fibre  is  favourable  ; 
and  the  manufacture  would  hardly  be  ppffible  if  the 
fibre  were  thrice  as  long  as  it  generally-  is.  If  it  be 
juft  fo  long  that  in  the  finifhed  thread  a  fibre  will  rather 
break  than  come  out  from  among  the  reft,  it  is  plain 
that  no  additional  length  can  make  the  yarn  any  ftrong- 
er  with  the  fame  degree  of  comprefiion  by  twining.  A 
longer  fibre  will  indeed  give  the  fame  firmnefs  of  adhe¬ 
rence  with  a  fmaller  compreftion.  This  would  be  an 
advantage  in  any  other  yarn  ;  but  in  cotton  yarn  the 
compveffion  is  already  a6  flight  as  can  be  allowed  ;  were  it 
lefs,  it  wrould  become  woolly  and  rough  by  the  fmalleft 
ufage,  and  is  already  too  much  difpofed  to  teazle  out. 

It  can  hardly  be  ufed  as  fewing  thread.  Now  fuppofe. 

the  fibres  much  longer  ;  fome  of  them  may  chance  to  LliL 

be  ftretched  along  the  flab  through  their  whole  length. 

If  the.ftab-ts  pulled  in  oppofite  directions,  by  pinching 
ft  at  each  end  of  fuch  fibres,  it  is  plain  that  it  will  not 
flretch  till  this  fibre  be  broken  or  drawn  out ;  and  that 
while  it  is  in  its  extended  ftate,  it  is  aCting  on  the  other 
fibres  in  a  very  unequable  manner,  according  to  their 
politicos,  and  renders  the  whole  ape  to  feparate  more 
irregularly.  This  is  one  great  obitacle  to  the  fpinning 
of  flax  by  fimilar  machinery  ;  and  fit  has  hitheno  pre¬ 
vented  (we  believe)  the  working  up  of  any  thing  but 
the  Jhcrts  or  tow,  w’hich  is  feparated  from  the  long  fine 
flax  in  the  operation  of  hatcheling. 

A  third,  and  fometimes  even  a  fourth,  drawing  is 
given  to  the  flab  formed  on  the  bobins  of  this  fecond 
operation.  The  flab  produced  is  now  a  (lender,  but 
ftill  extremely  foft  cord,  fufceptible  of  confiderable  ex- 
tenfion,  without  rifk  of  feparation,  and  without  the 
fmalleft  chance  of  breaking  a  Angle  fibre  in  the  attempt. 

In  one  or  more  of  the  preparatory  drawings  now  de- 
feribed,  two,  and  fometimes  three  flabs,  of  a  former 
drawing,  are  united  before  the  twift  is  given  them. 

The  pra&ice  is  different  in  different  mills.  It  is  plain, 
that  unlefs  great  care  be  taken  to  preferve  the  flab  ex¬ 
tremely  foft  and  compreffihle  during  the  whole  procefs, 
the  fubfequent  drawing  becomes  more  precarious,  and 
we  run  a  rifle  of  at  laft  making  a  bad  and  loofe  thread 
in  (lead  of  a  uniform  and  fimple  yarn.  Such  a  thread 
*will  have  very  little  lateral  connection,  and  will  not 
bear  much  handling  without  feparating  into  ftrands. 

'i  he  perfection  of  the  yarn  depends  on  having  the  laft 
ilab  as  free  of  all  appearance  of  ftrands  as  poflible. 

The  laft  operation  is  the  lpinning  this  flab.  Thin 
hardly  differs  from  the  foregoing  drawings  in  any  thing 
but  the  twift  that  is  given  it  after  the  laft  firetching  in 
its  length.  This  is  much, greater  than  any  of  the  pre¬ 
ceding,  being  intended  to  give  the  yarn  hardnefs  and 
firmnefs,  fo  that  it  will  now  break  rather  than  ftretch 
any  more. 
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The  reader,  moderately  acquainted  with  mechanics, 
cannot  but  perceive  that  each  of  the  operations  now 
deferibed,  by  which  the  roove  is  changed  into  the  foft 
Ihib,  and  each  of  thefe  into  one  flenderer  and  fornewhat 
firmer,  by  alternately  teazling  out  and  twining  the  foft 
cord,  is  a  fubftitute  for  a  (ingle  pull  of  the  huger  and 
thumb  of  the  fpinfter,  which  (he  accommodates  precife- 
ly  to  the  peculiar  condition  of  the  lock  of  wool  which 
fhe  touches  at  the  moment.  She  can  follow  this  thro’ 
all  its  irregularities  ;  and  perhaps  no  two  fucceeding 
plucks  are  alike.  Blit  when  we  cannot  give  this  mo¬ 
mentary  attention  to  every  minute  portion,  we  muft  be 
careful  to  introduce  the  roove  in  a  {late  of  perfedl  uni¬ 
formity  ;  and  then  every  inch  being  treated  in  the  fame 
manner,  the  final  refult  will  be  equable — the  yarn  will 
be  uniform. 

We  are  now  to  deferibe  the  mechanifm  by  which  all 
this  is  effe&ed.  But  we  do  not  mean  to  deferibe  a  cot¬ 
ton  mill ;  we  only  mean  to  deferibe  what  comes  into 
immediate  contad  with  the  thread  ;  and  in  fo  doing, 
to  coniine  ourfelves  to  what  is  neceflary  for  making  the 
reader  perceive  its  ability  to  perform  the  required  talk. 
We  fee  many  cafes  where  individuals  can  apply  this 
knowledge  to  ufeful  purpofes.  Mdre  than  this  would, 
wc  think,  be  improper,  in  a  national  point  of  view. 

Let  ABC  reprefent  the  fe&ion  of  a  roller,  whofe 
pivot  D  does  not  turn  in  a  pivot  hole,  but  in  the 
bottom  of  a  long  narrow  notch  DE,  cut  in  an  iron 
flandard.  abc  is  the  fection  of  another  iron  roller, 
whofe  pivot  d  is  in  the  fame  notches  at  each  end,  while, 
the  roller  itfelf  lies  or  refts  on  the  roller  ABC  below 
it.  The  furfaces  of  thefe  rollers  are  fluted  lengthwifo 
like  a  column  ;  only  the  flutings  are  very  fmall  and 
fharp,  like  deep  ftrokes  of  engraving  very  clofe  toge¬ 
ther.  It  is  plain,  that  if  the  roller  A  be  made  to 
turn  (lowly  round  its  axis  by  mac*-  in  the  direc¬ 
tion  ABC  (as  exprefled  by  the  da  roughnefs  of 

the  flutings  will  take  hold  of  the  firm.  ..  roughnefs  of 
the  upper  roller  abc>  and  carry  it  round  alfo  in  the 
direction  of  the  dait,  while  its  pivots  are  engaged  in 
the  notches  i)E,  which  they  cannot  quit.  It  there¬ 
fore  we  introduce  the  end  F  of  the  cotton  firing  or  ri¬ 
band,  formed  by  the  carding  machine,  it  will  be  pulled 
in  by  this  motion,  and  will  be  delivered  out  on  the  other 
fide  at  H,  conflderably  eomprefled  by  the  weight  of  the 
upper  roller,  which  is  of  iron,  and  is  alfo  prefled  down 
by  a  lever  which  rcfls  on  its  pivots,  or  other  proper 
places,  and  is  loaded  with  a  weight.  There  is  nothing 
to  hinder  this  motion  of  the  riband  thus  eomprefled 
between  the  rollers,  and  it  will  therefore  be  drawn  thro’ 
from  the  cans.  The  eomprefled  part  at  I  I  would  hang 
down,'  and  be  piled  up  oil  the  floor  as  it  is  drawn  thro’  ; 
but  it  is  not  permitted  to  hang  down  in  this  manner, 
but  is  brought  to  another  pair  of  flrarp  fluted  iron  rol¬ 
lers  K  and  L.  Suppofing  this  pair  of  rollers  to  be  of 
the  fame  diameter,  and  to  turn  round  in  the  fame  time, 

'  and  in  the  fame  direction  with  the  rollers  ABC,  abc  ; 
it  is  plain  that  K  and  L  drag  in  the  compreffed  ri¬ 
band  at  I,  and  would  deliver  it  on  the  other  fide  at  M, 
ft  ill  more  eomprefled.  But  the  roller  K  is  made  (by 
the  wheel  work)  to  turn  round  more  fwiftly  than  ABC. 
The  difference  of  velocity  at  the  furface  of  the  rollers 
is,  however,  very  fmall,  feldom  exceeding  one  part  in 
I  2  or  15.  But  the  confequence  of  this  difference  is, 
that  the  Ikeiri  of  cotton  HI  will  be  lengthened  in  the 
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fame  proportion  ;  for  the  upper  rollers  prefftng  on  the  Spinning* 
under  ones  with  a  considerable  force,  their  {harp  flutings  Machine. 
take  good  hold  of  the  cotton  between  them  ;  and  fince  * 

K  and  L  take  lip  the  cotton  fafter  than  ABC,  and  abc 
deliver  it  out,  it  muft  either  be  forcibly  pulled  through 
between  the  fir  ft  rollers,  or  it  muft  be  Itretched  a  little 
by  the  fibres  flipping  among  each  other,  or  it  muft  break. 

When  the  extenlion  is  fo  very  moderate  as  we  have  juft 
now  fa  id,  the  only  tfFeft  of  it  is  merely  to  begin  to  draw 
the  fibres  (which  at  prefent  are  lying  in  every  poflible 
direction)  into  a  more  favourable  pofition  for  the  fub- 
fequent  extenfions. 

The  fibres  being  thus  drawn  together  into  a  more 
favourable  pofition,  the  cotton  is  iutrohiced  between  a 
third  pair  of  rollers  O,  P,  conflrudled  in  the  fame  way,* 
but  fo  moved  by  the  wheel  work  that  the  fuiface  of  O 
moves  nearly  or  fully  twice  as  fall  as  the  furface  of  K. 

The  roller  P  being  alfo  well  loaded,  they  take  a  firm 
hold  of  the  cotton,  and  the  part  between  K  and  O  is 
nearly  or  fully  doubled  in  its  length,  and  now  requires 
a  little  twining  to  make  it  roundilh,  and  to  confolidate 
it  a  little. 

It  is  therefore  led  Hoping  downwards  into  a  hole  or 
eye  in  the  upper  pivot  of  the  firfl  fly,  called  a  jack .  This 
turns  round  an  upright  axis  or  fpindle  ;  the  lower  end 
of  which  has  a  pulley  on  it  to  give  it  motion  by  means 
of  a  band  or  belt,  which  pafies  round  a  drum  that  13 
turned  by  the  machinery.  This  jack  is  of  a  very  inge¬ 
nious  and  complicated  conftruClion.  It  is  a  fubftitute 
for  the  fly  of  the  common  fpinnfng  wheel.  If  made 
precifely  in  the  form  of  that  fly,  the  thread,  being  fo 
very  bulky  and  fpongy,  and  unable  to  bear  clofe  pack¬ 
ing  on  the  bobin,  would  fwag  out  by  the  whirling  of 
the  fly,  and  wrould  never  coil  up.  The  bobin  therefore 
is  made  to  lie  horizontally  ;  and  this  occafions  the  com¬ 
plication,  by  the  difficulty  of  giving  it  a  motion  round 
a  horizontal  axis,  in  order  to  coil  up  the  twilled  roove. 

Mr  Arkwright  has  accomplifhed  this  in  a  very  ingeni¬ 
ous  manner;  the  cfTtntial  circumtlances  of  which  we  ftial2*" 
here  briefly  deferibe.  A  is  a  roller  of  hard  wood,  ha¬ 
ving  its  furface  cut  into  (harp  flutes  longitudinally.  On 
the  axis,  which  projeds  through  the  lide  of  the  gene¬ 
ral  frame,  there  is  a  pulley  P,  connected  by  a  band  with 
another  pulley  Q_,  turning  with  the  horizontal  axis 
QR.  This  axis  is  made  to  turn  by  a  contrivance 
which  is  different  in  every  different  cotton  mill.  The 
fimpleft  of. all  is  to  place  above  the  pulley  C  (which  is 
turned  by  the  great  band  of  the  machinery,  and  thua 
gives  motion  to  the  jack),  a  thin  circular  dife  L>,  loofe 
upon  the  axis,  fo  as  to  turn  round  on  it  w  ithout  cb- 
ft rudlion.  If  this  dife  exceed  the  pulley  in  breadth 
about  TVh  of  an  inch,  the  broad  belt  which  turns  the 
pulley  will  alfo  turn  it ;  but  as  its  diameter  is  greater 
than  that  of  the  pulley,  it  will  turn  fornewhat  flower, 
and  will  therefore  have  a  relative  motion  with  lefpecl 
to  the  axis  Qjl.  This  can  be  employed,  in  order  to 
give  that  axis  a  very  {low  motion,  fuch  as  one  turn  of 
it  for  20  or  30  of  the  jack.  This  we  leave  to  the  in  ¬ 
genuity  of  the  rea  ler.  fFhe  bobin  B,  on  which  the 
roove  is  to  be  coiled  up,  lies  on  this  roiier,  its  pivot* 
palling  through  upright  flits  in  the  Tides  of  the  general 
f  ame.  It  lies  on  A,  and  is  moved  round  by  it,  in  the 
fame  manner  as  the  uppermoft  of  a  pair  of  drawing  rol¬ 
lers  lies  on  the  under  one,  and  receives  motion  from  it. 

It  is  evident  that  the  fluted  fuiface  of  A,  by  turning- 
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fiowly  round,  and  carrying  the  weight  of  the  bobin,  Hat,  large,  and  divided,  deeper  than  the  middle,  into 

compreffes  a  little  the  cotton  that  is  between  them;  - “  j  11  “  rnL~ 

and  its  flutinga,  being  {harp,  take  a  flight  hold  of  it, 
and  caufe  it  to  turn  round  alfo,  and  thus  coil  up  the 
roove,  pulling  it  in  through  the  hole  E  in  the  upper 
pivot  (which  referable*  the  fore  pivot  or  eye  of  a  {pin¬ 
ning  wheel  fly)  in  fo  gentle  a  manner  as  to  yield  when¬ 
ever  the  motion  of  the  bobin  is  too  great  For  the  fpeed 
with  which  the  cotton  fleein  is  difeharged  by  the  rollers 
O  and  P .  — i\T.  B .  The  axis  QJy  below,  alfo  gives  mo¬ 
tion  to  a  guide  within  the  jack,  which  leads  the  roove 
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five  parts,  with  broad,  flat,  pointed  lacinhe.  The  net! a*  v“ 
rium  is  fmall,  ftar-fhaped,  flat,  quinquefld,  with  linear 
Liciuuz  ;  and  embracing  with  its  ragged  points  the  feed¬ 
forming  parts.  Another  fmall  liar,  which  is  alfo  flat 
and  quinquefld,  covers  the  feminiferous  parts  with  its 
entire  acute  lacinia.  The  fiamlna  are  five  in  number  ; 
the  f laments  are  er eft,  flat,  and  broad  ;  and  the  anther * 
are  linear,  on  each  fide  united  to  the  fide  of  the  fila¬ 
ment.  The  piJl'iUum  has  two  germina ,  which  are  oval 
and  flat  on  the  iniide.  There  are  no  Jlyles  ;  and  the 
gradually  from  one  end  of  "the  bobin  to  the  other,  and  Jligmata  are  obfolete.  The  feed*vejfel  conflfls  of  two 

back  again,  fo  as  to  coil  it  with  regularity  till  the  bo-  'L,““  “"'1  n - J  “:i  -  1 - J  t— j  r-iit-i-:. 

bin  is  full.  The  whole  of  this  internal  mechanifm  of 
the  jack  is  commonly  fliut  up  in  a  tin  cylinder.  This 
is  particularly  neeeffary  when  the  whirling  morion  mull 
be  rapid,  as  in  the  fecond  and  third  drawings.  If  open, 
the  jaeks  would  meet  with  much  renftance  from  the 
air,  which  would  load  the  mill  with  a  great  deal  of  ufe- 
lefs  work. 

The  reader  is  defired  now  to  return  to  the  begin¬ 
ning  of  the  procefs,  and  to  confider  it  attentively  ira  its 
different  ftages.  We  apprehend  that  the  defeription  is 
fufiiciently  perfpieuous  to  make  him  perceive  the  effi¬ 
cacy  of  the  mechanifm  to  execute  all  that  is  wanted, 
and  prepare  a  flab  that  is  uniform,  foft,  and  ilill  very 
extenfible  ;  in  {hort,  fit  for  undergoing  the  lad  treat¬ 
ment,  by  which  it  is  made  a  fine  and  firm  yarn. 

As  this  part  of  the  procels  differs  from  each  of  the 
former,  merely  by  the  degree  of  twill  that  is  given  to 
the  varn.  and  as  this  is  given  by  means  of  a  fly,  not  ma¬ 
terially  different  from  that  of  the  fpinning  wheel  for 
flax,  we  do  not  think  it  at  all  neeeffary  to  fay  any  thing 
more  about  it. 

The  intelligent  reader  is  furely  ftnfible  that  the  yarn 
produced  in  this  way  muft  be  exceedingly  uniform. 

The  uniformity  really  produced  even  exceeds  all  expec¬ 
tation  ;  for  even  although  there  be  fome  fmall  inequali- 
*  ties  in  the  carded  fleece,  yet  if  thele  are  not  matted 
clots,  which  the  card  could  not  equalife,  and  only  con- 
fift  of  a  little  more  thicknefs  of  cotton  in  fome  places 
than  in  others,  when  inch  a  piece  of  the  ftripe  comes 
to  the  firff  roller,  it  will  be  rather  more  ffretched  by 
the  fecond,  and  again  by  the  bobin,  after  the  firit  very 
flight  twining.  That  this  may  be  done  with  greater  cer¬ 
tainty,  the  weights  of  the  firil  rooving  rollers  are  made 
very  fmall,  fo  that  the  middle  part  of  the  Ikein  can  be 
drawn  through,  while  the  outer  parts  remain  faff  held. 

We  are  informed  that  a  pound  of  the  fmeff  Bourbon f 
cotton  has  been  fpun  into  a  yarn  extending  a  few  yards 
beyond  119  miles! 

Elater  SPRING,  in  phyfles,  denotes  a  natural  fa¬ 
culty,  or  endeavour,  of  certain  bodies  to  return  to  their 
firff  ftate,  after  having  been  violently  put  out  of  the 
fame  by  comprelfing,  or  bending  them,  or  the  like. 

This  faculty  is  ufnally  called  by  philofophers  elajlic 
force ,  or  elajliclty. 


oblong,  awl-fhaped,  unilocular  and  univalvcd  follicles. 
The  feeds  are  numerous,  imbricated,  compreffed,  and 
crowned  with  z  pappus  or  down. 

This  Angular  tribe  of  plants  is  peculiar  to  the  fandy 
deferts  of  Africa  and  Arabia.  They  are  extremely 
fuccnlent.  From  this  peculiarity  of  ffrudlure,  the 
power  of  retaining  water  to  fupport  and  nourifh  them, 
they  are  enabled  to  live  during  the  prevalent  droughts 
of  tliofe  arid  regions.  On  this  account  the  ftapelia 
has  been  compared  to  the  camel;  and  we  are  told  that, 
by  a  very  apt  fimilitude,  it  has  been  denominated  “  the 
camel  of  the  vegetable  kingdom.”  We  muft  confefs 
ourfelves  quite  at  a  'lofsto  fee  the  propriety  or  aptitude 
of  this  cotnparifon.  In  many  parts  of  the  animal  and 
vegetable  economy  there  is  doubtlefs  a  very  obvious  and 
ftriking  analogy  :  but  this  analogy  has  been  often  car¬ 
ried  too  far  ;  much  farther,  than  fair  experiment  and 
accurate  obfervation  will  in  any  degree  fupport*  It  is 
perhaps  owing  to  this  inaccuracy  in  obferving  the  pe¬ 
culiarity  oi  ftrii&ure  and  diverfity  of  functions,  that  a 
refemblance  is  fuppofed  to  exift,  as  in  the  prefent  cafe, 
where  in  reality  there  is  none.  The  camel  is  provided 
with  a  bag  or  fifth*  ftomach,  in  addition  to  the  four 
wuth  which  ruminant  animals  are  fumilhed.  This  fifth 
ftoniaeh  is  deftined  as  a  refervoir  to  contain  water  ;  and 
it  is  fufficiently  capacious  to  receive  a  quantity  of  that 
neeeffary  fluid,  equal  to  the  wants  of  Ihe  animal,  for 
many  days  :  and  this  water,  as  long  as  it  remains  in 
the  fifth  ftomach,  is  faid  to  be  perfectly  pure  and  un¬ 
changed.  The  Jlapelia ,  and  other  fncculent  plants, 
have  no  fueh  refervoir.  The  water  is  equally,  or  near¬ 
ly  fo,  diffufed  through  the  whole  plant.  Every  veffel 
and  every  cell  is  fully  diftended.  But  befid.es,  this 
water,  whether  it  be  received  by  the  roots,  or  abforbed 
from  the  atmofphere,  has  probably  undergone  a  com¬ 
plete  change,  and  become,  after  it  has  been  a  fhort  time 
within  the  plant,  a  fluid  poffeffed  of  very  different  qua¬ 
lities. 

The  peculiar  economy  in  the  ftapelia,  and  other  fuc- 
culent  plants,  feems  to  exift  in  the  abforbent  and  exha- 
lant  fyftems.  The  power  of  abforption  is  as  much  in- 
creafed  as  the  power  of  the  exhalant  or  perfpiratory 
veffcls  is  diminiihed.  In  thefe  plants,  a  fmall  quantity 
of  nouriftiment  is  required.  There  is  no  folid  part  to 
be  formed,  no  large  fruit  to  be  produced.  They  ge- 
T.  SQUARE,  or  Tee  rf,  an  inftrument  ufed  ‘nerally  have  very  fmall  leaves,  often  are  entirely  naked; 


in  drawing,  fo  called  from  its  refemblance  to  the  capi 
tal  letter  T. 

STAPELIA,  a  genus  of  plants  belonging  to  the 
clafs  pentandria,  in  the  Linnsean  arrangement,  and  to 
the  order  digynia.  The  generic  chara&ers  are  the  fol¬ 
lowing  :  The  calyx  is  monophyllous,  quinquefld,  acute, 
fmall,  and  permanent.  The  corolla  is  monopeUlous, 


fo  that  taking  the  whole  plant,  a  fmall  furface  only  is 
expofed  to  the  a&ion  of  light  and  heat,  and  confe- 
quently  a  much  fmaller  proportion  of  water  is  decom- 
pofed  than  in  plants  which  are  much  branched  and  fur- 
nilhed  with  leaves. 

Two  fpecies  of  ftapelia  only  were  known  at  the  be¬ 
ginning  of  the  century.  The  unfortunate  Forfkal,  the 

companion 
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■Ur,  companion  of  Nicbhtir,  who  was  fen t  out  by  the  king 
l-rch.  cf  Denmark  to  explore  tlie  interior  of  Arabia,  and  who 
fell  a  facrifice  to  the  peftilential  difeafes  of  thofe  iuhof- 
pitable  regions,  difcovered  two  new  fpecies.  Thun- 
berg,  in  his  Prodromus ,  has  mentioned  five  more.  For¬ 
ty  new  fpecies  have  been  difcovered  by  Mr  Maifon  of 
Kew  Gardens,  who  was  fent  out  by  his  prefent  Ma- 
jedy  for  the  purpofe  of  collecting  plants  round  the 
Cape  of  Good  Hope.  Defcriptioris  of  thefe,  with  ele¬ 
gant  and  highly  finifhed  coloured  engravings,  have  lately 
been  publifhed.  They  are  chiefly  natives  of  the  extc-n- 
five  deferts  called  Karroy  on  the  weftern  lide  of  the 
Cape. 

STAR,  in  fortification,  denotes  a  fmail  fort,  ha¬ 
ving  five  or  more  points,  or  faliant  and  re-entering 
angles,  flanking  one  another,  and  their  faces  90  or  100 
feet  long. 

STARCH  (fee  Encycl)  is  commonly  made  of 
wheat,  and  the  very  beft  (larch  can  perhaps  be  made  of 
nothing  elfe.  Wheat,  however,  is  too  valuable  an  ar¬ 
ticle  of  food  to  be  employed  as  the  material  of  (larch, 
when  any  thing  elfe  will  anfwer  the  purpofe  ;  and  it 
has  long  been  known  that  an  inferior  kind  of  (larch 
may  be  made  of  potatoes.  Potatoes,  however,  are 
themfelves  a  valuable  article  of  food  ;  and  it  is  there¬ 
fore  an  objed  of  importance  to  try  if  (larch  may  not 
be  made  of  fomething  ft  ill  lefs  ufeful. 

On  the  8th  of  March  1796,  a  patent  was  granted  to 
Lord  William  Murray  for  his  difcovery  of  a  method  by 
•which  (larch  may  be  extra&ed  'from  horfe-chefnuts. 
That  method  is  as  follows : 

Take  the  horfe-chefnuts  out  of  the  outward  green 
prickly  hufks  ;  and  then,  either  by  hand,  with  a  knife 
or  other  tool,  or  elfe  with  a  mill  adapted  for  that  pur¬ 
pofe,  very  carefully  pare  off  the  brown  rind,  being  par¬ 
ticular  not  to  leave  the  fmalleft  fpeck,  and  to  entirely 
eradicate  the  fprout  or  growth.  Next  take  the  nuts, 
and  rafp,  grate,  or  grind  them  fine  into  water,  either 
by  hand,  or  by  a  mill  adapted  for  that  purpofe.  Wafh 
the  pulp,  which  is  thereby  formed  in  this  water,  as  clean 
as  poffible,  through  a  coarfe  horfe-hair  fieve;  this  again 
wafh  through  a  finer  fieve,  and  then  again  through  a 
Hill  finer,  coriftantly  adding  clean  water,  to  prevent  any 
Harch  from  adhering  to  the  pulp.  The  laft  procefs  is, 
to  put  it  with  a  large  quantity  of  water  (about  four 
gallons  to  a  pound  of  (larch)  through  a  fine  gauze, 
muflin,  or  lawn,  fo  as  entirely  to  clear  it  of  all  bran  or 
Other  impurities.  As  foon  as  it  fettles,  pour  off  the 
water  j  then  mix  it  up  with  dean  water,  repeating  this 
operation  till  it  no  longer  imparts  any  green,  yellow,  or 
other  colour  to  the  water.  Then  drain  it  off  till  near¬ 
ly  dry,  and  fet  it  to  bake,  either  in  the  ufual  mode  of 
baking  (larch,  or  elfe  fpread  out  before  a  brifk  fire  ; 
being  very  attentive  to  dir  it  frequently  to  prevent  its 
horning,  that  is  to  fay,  turning  to  a  pa  ft  e  or  jelly, 
which,  on  being  dried,  turns  hard  like  horn.  The  whole 
procels  fliould  be  condu&ed  as  quickly  as  poffible. 

Mention  is  here  made  of  a  mill  which  may  be  em¬ 
ployed  to  grind  the  horfe-chefnuts  ;  but  none  is  oeicri- 
bed  as  proper  for  that  purpofe.  Perhaps  the  follow- 
ing  mill,  which  was  invented  by  M.  Baume  for  grinding 
potatoes,  with  a  view  to  extradl  ftarch  from  them,  may 
anfwer  for  grinding  horfe  chefnuts. 

He  had  a  grater  made  of  plate  iron,  in  a  cylindrical 
late  form  (fig-  r.)  about  feven -inches  in  diameter,  and  about 
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eight  inches  high  :  the  burs  made  by  (lamping  the  holes 
are  on  the  infide.  This  grater  is  fupported  upon  three 
feet  AAA,  made  of  flat  iron  bars,  feven  feet  high, 
ftrongly  rivetted  to  the  grater ;  the  bottom  of  each 
foot  is  bent  horizontally,  and  has  a  hole  in  it  which  re¬ 
ceives  a  ferew,  as  at  A,  fig.  4.  A  little  below  the  up¬ 
per  end  of  the  three  feet  is  fixed  a  crofs  piece  B  (fig. 
j.  and  4.),  divided  into  three  branches,  and  rivetted  to 
the  feet.  This  crofs  piece  not  only  ferves  to  keep  the 
feet  at  a  proper  diflance  from  each  other,  and  to  pre¬ 
vent  their  bending  ;  but  the  centre  of  it  having  a  hole 
cut  in  it,  ferves  to  fupport  an  axis  or  fpindle  of  iron,  to 
be  prefently  deferibed. 

The  upper  end  of  this  cylindrical  grater  has  a  diver¬ 
ging  border  of  iron  C  (fig.  1.  4.  and  7.),  about  ten 
inches  in  diameter  at  the  top,  and  five  inches  in  height. 

Within  this  cylindrical  grater  is  placed  a  fecond  gra¬ 
ter  (fig.  2.  and  3.),  in  the  form  of  a  cone,  the  point 
of  which  is  cut  ofF.  The  latter  is  made  of  thick  plate 
iron,  and  the  burs  of  the  holes  are  011  the  outfide;  it  1*3 
fixed,  with  the  broad  end  at  the  bottom,  as  in  fg.  4. 
At  the  upper  end  of  the  cone  is  rivetted  a  fmail  tri¬ 
angle,  or  crofs  piece  of  iron,  confiding  of  three  branches 
D  (fig.  2.),  in  the  middle  of  which  is  made  a  fquare 
hole,  to  receive  an  axis  or  fpindle  ;  to  give  more  re- 
fiftance  to  this  part  of  the  cone,  it  is  ftrengthened  by 
means  of  a  cap  of  iron  E,  which  is  fixed  to  the  grater 
by  means  of  rivets,  and  has  alfo  a  fquare  hole  made  in 
it,  to  let  the  axis  pafs  through. 

Fig.  3.  represent 8  the  fame  cone  feen  in  front ;  the 
bafe  F  has  alfo  a  crofs  piece  of  three  branches,  rivetted 
to  a  hoop  of  iron,  which  is  fixed  to  the  inner  furface 
of  the  cone  ;  the  centre  of  this  crofs  piece  has  alfo  a 
fquare  hole  for  the  paffcge  of  the  axis. 

Fig.  5.  is  a  fpindle  or  axis  itfelr ;  it  is  a  fquare  bar 
of  iron  about  16  inches  long,  and  more  than  half  an 
inch  thick  ;  round  at  the  bottom,  and  alfo  towards  the 
top,  where  it  fits  into  the  crofs  piece  I,  fig.  7.  and  B, 
fig.  1.  and  4.  ;  in  thefe  pieces  it  turns  round,  and  by 
them  it  is  kept  in  its  place.  It  mnfl  be  fquare  at  its 
upper  extremity,  that  it  may  have  a  handle,  about  nine 
inches  long,  fixed  to  it,  by  means  of  which  the  conical 
grater  is  turned  round.  At  G,  (fig.  5;.),  a  fmail  hole 
is  made  through  the  axis,  to  receive  a  pin  H,  by  means 
of  which  the  conical  grater  is  kept  at  its  proper  height 
within  the  cylindrical  one. 

Fig.  6.  is  a  bird's  eye  view,  in  which  the  mill  is  re- 
prefented  placed  in  an  oval  tub,  like  a  bathing-tub.  I 
is  the  fore- mentioned  triangular  iron  crofs,  fixed  with 
ferews  to  the  fide  of  the  tub  ;  the  centre  of  it  has  a 
round  hole,  for  the  axis  of  the  mill  to  move  in  when 
it  is  ufed. 

Fig.  7.  reprefents  the  mill  in  the  oval  tub  ;  it  is 
placed  at  one  end  of  it,  that  the  other  end  may  be  left 
free  for  any  operation  to  be  performed  in  it  which  may 
be  neceflary.  A  part  of  the  tub  is  cut  ofF,  that  the 
infide  of  it,  and  the  manner  of  fixing  the  mill,  may  be 
feen.  That  the  bottom  of  the  tub  may  not  be  worn 
by  the  ferews  which  pafs  th tough  the  feet  of  the  mill, 
a  deal  board,  about  an  inch  thick,  and  properly  fh aped, 
is  placed  under  the  mill. 

When  we  wifli  to  make  ufe  of  this  mill,  it  is  to  be 
fixed  by  the  feet,  in  the  manner  aheady  deferibed  ;  it 
is  alfo  fixed  at  the  top,  by  means  of  the  crofs  piece  T, 
fig,  6.  and  7.  i  he  tub  is  then  to  have  water  pourecj 
3  U  into 


Starch, 


Starch- 
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into  It  as  high  as  K,  and  the  top  of  the  mill  Is  to  be  cd  upon  the  flour  remaining  at  the  bottom  of  the  tub,  Starch- 

filled  with  potatoes,  properly  wafhed  and  cut ;  the  han-  which  is  to  be  ftirred  up  in  the  water,  that  it  may  be  II 

die  L  is  to  be  turned  round,  and  the  potatoes,  after  wafhed,  and  the  whole  is  to  Hand  -quiet  till  the  day  ,  ^cam« 
being  ground  between  the  two  graters,  go  out  gra-  following*  The  fl6ur  will  then  be  found  to  have  fet-  ***** 
dually  at  the  lower  part,  being  aflifted  by  the  motion  tied  at  the  bottom  of  the  tub  ;  the  water  is  again  to 

produced  in  the  water  by  the  aftion  of  the  mill.  be  poured  off  as  ufelefs,  the  flour  wafhed  in  a  frefh 

It  is  not  neceffary,  in  the  condruftion  of  fuch  a  mill,  quantity  of  pure  water,  and  the  mixture  paffed  through 

to  be  very  particular  with  refpeft  to  its  proportions  ;  a  filk  fieve  pretty  fine,  which  will  retain  any  fmall 
but,  in  order  to  make  known  thofe  which  experience  quantity  of  pulp  which  may  have  paffed  through  the 
has  proved  to  be  good  ones,  a  fcale  is  given  with  the  hair  fieve.  The  whole  mud  once*  more,  be  fnfffted  to 
figures,  to  which  recourfe  may  be  had.  With  a  mill  Hand  quiet  till  the  flour*  is  entirely  fettled  ;  if  the  wa- 
of  this  flze,  ico  pounds  of  potatoes  may  be  ground  in  ter  above  it  is  perfectly  clear  and  colourlefs,  the  flour 
the  fpace  of  two  hours.  has  been  fufilciently  wafhed  ;  but  if  the  water  has  any 

We  are  perfuaded  that  this  mill  will  anfwer  perfectly  fenfible  appearance  either  of  colour  or  <j£  tafle,  the  flour 
well  for  grinding  horfc  chefnuts  ;  and  we  hope,  that  mud  be  again  wafhed,  as-itis  abfolutely  neeeffary  that 
where  they  can  be  had  they  will  he  nfed  in  preference  ugne  of  the  extraftive  matter  be  differed  to  remain, 
to  potatoes.  We  fhall,  however,  give  M.  Baumd’s  me-  When  the  flour  is-  Efficiently  wafhed,-  it  may  be  ta*- 
tliod  of  ext  rafting  darch  from  the  ground  potatoes,,  ken  out  of  the  tub  with  a  wooden  fpoon  ;  it  is  to  be 
not  only  becaufe  it  will  be  acceptable  to  thofe  who^  placed  upon  wicker  frames  covered  with  paper,  and 
have  not  horfe- chefnuts,  but  alfo  becaufe  thofe  who  dried,  properly  defended  from  dud.  When  it  is  tho- 
have  may,  by  following  it,  be  able,  perhaps,  to  make  roughly  dry,  it  1*3  to  be  paired  through  a  1:1k- fieve,  that: 
darch  of  them,  without  encroaching  upon  Lord  Wih  if  any  clotted  lumps  fhould  have  been  formed  they  may 
liam  Murray’s  patent.  be  divided.  It  is  to  be  kept  in  glafs  veffels  Hopped 

In  order  to  prepare  darch  from  potatoes,  fays  Ml  with  paper  only.  See  Vegetable  Substances,  Suppi. 

Baumc,  any  quantity  of  thefe  root&  may  be  taken,  and  N.  fi.  Almod  all  the  flour  of  potatoes  that  is  to  be 
foaked  in  a  tub  of  water  for  about  an  hour  ;  they  are  bought  contains  a  frnall  quantity  of  fand,  which  is  per- 
afterwards  to  have  their  fibres  and  fhoots  taken  off,  and  ceived  between  the  teeth  ;  it  is  owing  to  the  potatoes 
then  to  be  rubbed  with  a  pretty  ftrong  brufh,  that  the  not  having  been  properly  wafhed  ;  for  the  fand  which 

earth,  which  is  apt  to  lodge  in  the  inequalities  of  their  lodges  in  the  knobs  and  wrinkles  of  thefe  roots',  is  not 

furface,  may  be  entirely  removed  ;  as  this  is  done,  they  always  ea£y  to  get  out. 

are  to  be  w'afhed,  and  thrown  into  another  tub  full  of  STARLINGS,  or  Sterlings,  the.  name  given  to 
clean  water.  When  the  quantity  which  we  mean  to  the  ftrong  pieces  of  timber  which  were  driven  into  the 

make  nfe  of  has  been  thus  treated,  thofe  which  are  too  bed  of  the  river  to  proteft  the  piles,  on  the  top  of 

large  are  to  be  cut  into  pieces  about  the  fize  of  eggs,  which  were  laid  the  flat  beams  upon  which  were  built 
and  thrown  into  the  mill ;  that  being,  already  fixed  in  the  bafes  of  the  Hone  piers  that  fupport  the  arches  of 
the  oval  tub,  with,  the  proper  quantity  of  water;  the  Loudon  bridge.  In  general,  darlings  are  large  piles 
handle  is  then  turned  round,  and  as  the  potatoes  are  placed  on  the  outfide  of.  the  foundation  of  the  piers  of 
grated  they  pafs  out  at  the  bottom  of  the  mill.  The  bridges,  to  break,  the  force  of  the  water,  and  to  proteft 
pulp  which  colledls  about  the  mill  mud  be  taken  off  the  Hone  work  from  injury  by  floating  ice.  They  are 
from  time  to  time  with  a  wooden  fpoon*  and  put  afide  otherwife  called  Jettes,  which  fee  in  this  Supplement ; 
m  water.  and  their  place*,  is  often  fuoplied  by  large- Hones  thrown 

When  all  the  potatoes  are  ground,  the  whole  of  the  at  random  round  the  piers  of  bridges,  as  maybe  feem 

pulp  is  to  be  collected  in  a  tub,  and  mixed  up  with  a  at  Stirling  bridge  when  the  liver  is  low  ;  and  as  was 

great  quantity  of  clean  water.  At  the  fame  time,  an  done  by  Mr  Smeaton's  direftion  round  the  piers  of  the 
other  tub,  very  clean,  is  to  be  prepared,  on  the  brim  of  centre  arch  of  London  bridge,  when  it  was  "thought  in 

which  are  to  be  placed  two  wooden  rails,  to  fupport  a  danger  of  being  undermined  by  the  current.  See 

hair  fieve,  which  mud  not  be  too  fine.  The  pulp  and  Smeaton,  Encycl. 

water  are  to  be  thrown  into  the  fieve  ;  the  flour  paffes,  STATIONARY,  in  aftronomy,  the  ffote  of  a  pla* 
through  with  the  water,  and  frefh  quantities  of  water  net  when,  to  an  obferver  on  the  earth,  it  appears  for 
are  fucceffively  to  be  poured  on  the  remaining  pulp,  feme  time  to  Hand  dill,  or  remain  immoveable  in  the 
till  the  water  runs  through  as  clear  as  it  is  poured  in.  fame  place  in  the  heavens.  For  as  the  planets,  to  fuch 
In  this  way  we  aie  to  proceco  till  all  the  potatoes  that  an  obferver,  have  fometimes  a  orogreflive  motion,  and 
were  ground  are  ufed.  fometimes  a  retrograde  one,  there  mu  ft  be  feme  point 

The  pulp  is  commonly  thrown  away  as  ufelefs  ;  but  between  the  two  where  they  mud  aopear  (tationary. 
it  fhould  be  boiled  in  water,  and  ufed  as  food  for  ani  STEAM,  Steam-Engine.  The  few  following  cor- 
mals ;  for  it  is  very  nourifhing,  and  is  about  -£ths  of  reftions  of  thefe  articles  in  the  Encycl  were  com  muni- 
the  whole  quantity  of  potatoes  ufed.  cated  by  the  author. 

To  return  from  this  fhort  digreffion.  The  liquor  Page  745.  col.  1. —  Tt  was  not  at  the  York  Build- 
which  has  paffed  through  the  fieve  is  turbid,  and  of  a  ing  waterworks  in  London  that  the  boiler  butd,  but  in 
brownifh  colour,  on  account  of  the  extraftive  matter  the  country  in  an  engine  erefted  by  Dr  Defagnilliera*. 
which  is  diffolved  in  it  ;  it  depofits,  in  the  fpace  of  See  his  Experimental  Philofophy ,  VoL  II,  p.  4S9, 

or  l?OUrS’  tl?e  fl°Ur  Whldl  W3S  fufFended  !n  Page  746.  col.  2.— The  condenfation  requires  more 

When  all  the  flour  is  fettled  to  the  bottom,  the  liquor  cold  water  than  is  here  allowed,  as  will  appear  by  and 
is  to  be  poured  off  and  thro  wn  away,  being  ufelefs ;  a  bye;  and  we  alfo  fufpeft  that  the  rapidity  is  over¬ 
great  quantity  of  very  clean  water  is  then  to  be  pour-  rated  with  which  a  great  volume  of  fleam  is  condenfedT 

by 
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earn,  by  the  cold  furface  of  a  veffel.  We  are  well  informed 
v““r  that  Mr  Watt  was  much  difappointed  in  hi*3  expe&a- 
tions  from  a  conftru&ion  in  which  this  mode  of  con- 
denfation  was  adopted.  The  condenfer  employed  by 
Mr  Cartwright  (fee  Phil .  Mag.)  was  one  of  the  very 
r  firft  thought  of  and  tried  for  this  purpofe,  and  was  gi- 
'  ven  up,  as  well  as  all  otheis  on  the  fame  principle  ;  arid 
the  immediate  cor.  tad  of  cold  water  was  preferred  as 
incomparably  more  effedive.  The  great  fuperiority  of 
;the  capacity  of  water  for  heat  is  now  well  known.  It 
is  true,  that  when  we  employ  an  extenfive  ccld  furface 
of  the  condenfer,  this  furface  is  kept  cold  by  the  water 
round  it ;  and  therefore  we  (till  avail  ourfelves  of  this 
great  avidity  of  water  for  heat.  But  this  water  mult 
ad  through  the  intervention  of  the  veffel;  and  the  fub- 
flance  of  the  veflel  does  not  convey  heat  to  the  fur¬ 
rounding  water  in  ail  inftant. 

Page  749.  col.  2.—  No  diftind  experiment  (hews  fo 
great  an  expanflon  of  water,  when  converted  into  fleam 
at  the  temperature  2120;  and  under  the  preffure  of  the 
air  Mr  Watt  never  found  it  more  than  1800  times  ra 
rer  than  water. 

Page  7 S3*  col.  1. — The  heat  expended  in  boiling  off 
a  cubic  foot  of  water  is  about  fix  times  as  much  as 
would  bring  it  to  a  boiling  heat  from  the  medium  tem¬ 
perature  (55  °)  in  this  climate. 

Page  758.  col.  2. — The  quantity  of  water  neceffary 
for  injedion  may  be  determined  on  principle,  at  lealt 
for  an  engine  having  a  feparate  condenfer.  Every  cu¬ 
bic  foot  ot  common  fleam  produces  about  an  inch  of 
water  when  condenfed,  and  contains  about  as  much  la¬ 
tent  heat  as  would  raife  1  100  inches  of  water  one  de¬ 
gree.  This  fleam  mull  not  only  be  condenfed,  but 
mu  A  be  cooled  to  the  tempeiatiire  of  the  hot  well ; 
therefore  as  many  inches  of  cold  water  mult  be  em¬ 
ployed  as  will  require  all  this  heat  to  raife  it  to  the  tem¬ 
perature  of  the  hot  well.  Therefore  let  x  be  the  cubic 
feet  of  fleam,  or  capacity  of  the  cylinder,  and  let  y  be 
the  inches  of  cold  water  expended  in  condenflng  it. 
Let  a  be  the  difference  between  2  1  2°  and  the  tempera- 
tuie  of  the  hot  well,  and  h  the  difference  between  the 
temperature  of  the  well  and  the  injedion  ciflern.  We 

have  y  h  =  x  X  1 1 00  -f-  a9  ory  rj  1 1.Q0  “K  ?. 

b 

Thus,  if  the  temperature  of  the  hot  well  be  ioo° 
(and  it  fhould  never  be  higher,  if  we  would  have  a  to¬ 
lerable  vacuum  in  the  cylinder),  and  that  of  the  injec¬ 
tion  ciflern  be  50°,  we  have  a  ==  112,  and  l  =  50,  and 
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.V,  =  24,24  X,  or  244:  x;  that  is,  every  foot 

of  the  capacity  of  the  cylinder,  or  every  inch  of  water 
evaporated  from  the  boiler,  requires  more  than  24  inch¬ 
es  of  water  to  condenfe  the  fleam.  A  wine  pint  for 
every  inch  of  water  boiled  off,  or  every  cubic  foot  of 
capacity  of  the  cylinder,  may  be  kept  in  mind,  as  a 
large  allowance.  Or,  more  exadly,  if  the  engine  be  in 
good  order,  and  the  injedion  water  as  low  as  50®,  and 
the  hot  well  not  above  lco°,  we  may  allow  25  gallons 
of  injedion  for  one  gallon  of  water  boiled  off.  This 
greatly  exceeds  the  quantity  mentioned  in  the  cafe  of  a 
good  Newcomen’s  engine,  the  cylinder  of  which  con* 
tained  almoft  30  cubic  feet  of  fleam.  And  this  circum- 
ftance  (hews  the  fuperiority  of  the  engine  with  a  fepa- 
Wte  condenfer.  The  injection  of  Newcomen's  engine 


had  been  adjufled  by  experience,  fo  as  to  make  the  befl 
compenfation  for  the  unavoidable  wifle  in  the  cylinder. 
We  prefume  that  this  machine  was  not  loaded  above 
eight  pounds  per  inch,  more  likely  with  feven  ;  where¬ 
as  Watt's  engine,  working  in  the  condition  now  deferi- 
bed,  bears  a  load  not  much  below  twelve,  making  at 
lead  twelve  llrokes  per  minute. 

This  is  not  a  matter  of  mere  curiofity  ;  it  affords  a 
very  exad  rule  for  judging  of  the  good  working  order 
of  the  engine.  We  can  meafure  with  accuracy  the  wa¬ 
ter  admitted  into  the  boiler  during  an  hour,  without 
allowing  its  fuiface  to  rife  or  fall,  and  the  water  em¬ 
ployed  for  injedion.  If  the  lafl  be  below  the  propor¬ 
tion  now  given  (adapted  to  the  temperatures  50 *  and 
ioo°),  we  are  certain  that  fleam  is  wafted  by  leaks,  ov 
by  condenfation  in  fome  improper  place.  The  rule  is 
not  ftridly  conformable  to  the  latent  heat  of  fleam 
which  balances  the  atmofphere,  1  iooc  being  fomewhat 
too  great  a  value.  It  is  .  accommodated  to  the  adual 
performance  of  Watt’s  engines,  when  in  their  befl 
working  condition. 

It  is  evident  that  it  is  of  great  importance  to  have 
the  temperature  of  the  hot  well  as  low  as  pofiible  ;  be- 
caufe  there  always  remains  a  fleam  in  the  cylinder,  ot 
the  fame,  or  rather  higher  temperature,  poflefling  an 
elallicity  which  balances  part  of  the  preffure  on  the 
other  iide  of  the  pifton,  and  thus  diminifhes  the  power 
of  the  engine.  This  is  clearly  feen  by  the  barometer, 
which  Mr  Watt  applies  to  many  of  his  belt  engines, 
and  is  a  moll  ufeful  addition  for  the  proprietor.  It 
fhews  him,  in  every  moment,  the  flate  of  the  vacuum, 
and  the  real  power  of  his  engine,  and  tells  him  when 
there  are  leaks  by  which  air  gets  in. 

Page  762.  cols.  1.  2.— Mr  Watt’s  flrfl:  experiment 
was  not  exadly  as  here  related,  but  much  more  analo¬ 
gous  to  the  prefent  form  of  his  engine.  The  conden- 
fer  was  a  cylinder  of  tinplate,  fitted  with  a  pifton,  which 
was  drawn  up  from  the  bottom  to  the  top,  before  the 
edudion  cock  \va3  opened.  Without  this  previous  ra- 
refadion  in  the  condenfer,  there  was  no  inducement  fo- 
the  fleam  to  take  this  courfe,  unlefs  it  were  made  much 
ftronger  than  that  of  ordinary  boiling  water. 

The  defeription  of  the  flrfl  form  of  the  engine  is  alfo 
faulty,  by  the  omiffion  of  a  valve  immediately  below  the 
edudion  pipe.  This  valve  is’fhut  along  with  the  valve 
I,  to  prevent  the  fleam,  which  fhould  then  go  into  the 
lower  part  of  the  cylinder,  from  alfo  going  down  into 
the  condenfer.  This  is  not  abfolutely  neceffary,  but  its 
advantage  is  evident. 

Page  766.  col.  1. — This  form  of  the  engine  was  ve¬ 
ry  early  put  in  pradice  by  Mr  Watt — about  the  year 
1775*  The  fmall  engine  at  Mr  Boulton’s  works  at 
Soho  was  ereded  in  1776  ;  and  the  engine  at  Shad- 
well  waterworks,  one  of  the  befl  yet  crewed,  had  been 
working  fome  time  when  we  faw  it  in  1778.  We 
mention  this,  becaufe  we  have  been  told  that  Mr  Horn- 
blowcr  puts  in  fome  claim  to  priority  in  this  invention. 
We  do  not  think  that  Mr  Hornblov/er  eieded  any  of 
his  engines  before  1782  ;  and  a3  Mr  Hornblower  was, 
we  believe,  working  with  Boulton  and  Watt  before  that 
time,  we  think  it  fully  more  probable  that  he  has  in  this 
refped  profited  by  the  inflrudion  of  fuch  intelligent 
employers.  •  We  may  alfo  obferve,  that  Mr  Watt  em¬ 
ployed  the  fame  contrivance  which  we  have  deferibed 
with  much  approbation  in  p.  772.  Eticycl.  for  keeping 
3U2  the 
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Steim,  the  collar  round  the  piflon  rods  fleam  and  air  tight. 

Stcd.  jqe  £  )Und  them  cfft&uaif  but  that  they  required  more 
~ L  attention  for  keeping  them  in  fit  condition  than  the 
ufnal  mode  of  packing.  He  made  a  fimilar  packing 
for  the  piflon,  and  with  a  fimilar  refult. 

Page  769.  cols.  1.  2. — Mr  Boulton  eflimates  the  per¬ 
formance  of  the  engines  in  the  following  manner.  See¬ 
ing  that  the  great  expence  of  the  engine  is  the  con* 
fumption  of  fuel,  he  makes  this  the  ftandard  of  com¬ 
putation,  and  eflimates  the  performance  by  the  work 
which  he  engages  to  perform  by  the  con  fumption  of  one 
bufhel  of  good  Newcaflle  coal,  London  meafure,  or  con¬ 
taining*  84  lbs.  without  regard  to  the  time  in  which  this 
bufhel  is  expended.  This  depends  on  the  fize  of  the 
engine. 

The  burning  one  bufhel  of  coal  will, 

1.  Raife  30  million  pounds  one  foot  high. 

2.  It  will  grind  and  drtfs  1 1  bufhels  of  wheat. 

3.  It  will  flit  and  draw  into  nail  rods  5  cwt.  of  iron. 

4.  It  will  drive  1000  cotton  fpindles,  with  all  the 

preparation  machinery,  with  the  proper  velo¬ 
city. 

5.  It  is  equivalent  to  the  work  of  ten  horfes. 

The  general  performance  of  the  double  flroke  ex- 
panfive  engines  is  fomewhat  beyond  this;  and  their  per¬ 
formance  in  cotton  (pinning,  or  as  compared  with  horfe 
work,  is  much  under  rated.  The  firfl;  eflimatiori  is 
without  ambiguity.  Suppofe  the  engine  of  fuch  a  fize 
as  to  confume  a  bufhel  of  coals  per  hour.  This  will  be 
found  equivalent  to  railing  97  wine  hogfheads  of  water 
ten  feet  high  in  a  minute,  which  ten  flout  draught  horfes 
cannot  do  for  a  quarter  of  an  hour  together.  They  can 
raife  60  in  that  time,  and  work  at  this  rate  eight  or 
perhaps  ten  hours  from  day  to  day. 

Mr  Watt  finds  that,  with  the  mo  ft'  judicioufly  con- 
ftru&ed  furnaces,  it  requires  eight  feet  of  furface  of  the 
boiler  to  be  expofed  to  the  a&ion  of  fire  and  flame  to 
boil  off  a  cubic  foot  of  water  in  an  hour,  and  that  a 
bufhel  of  coals  fo  applied  will  boil  off  from  tight  to 
twelve  cubic  feet. 

Boulton  and  Watt  now  make  fleam- engines  equiva¬ 
lent  in  power  to  one  or  two  horfes.  The  cylinder  and 
whole  machinery  does  not  occupy  more  room  than  a 
fine  lady’s  working  table,  Handing  in  a  fquate  of  about 
24  feet,  and  about  5  feet  high. 

STEEL  (fee  that  article  EncycL  and  Chemistry, 
n°  J 14.  Suppl* )  is  compofed  of  iron  and  carbon.  In 
addition  to  the  old  proofs  which  we  had  of  this  fadl,  it 
occurred  to  Morveau ,  alias  Guyton ,  to  attempt  to  con¬ 
vert  foft  iron  into  Heel,  by  ufmg  the  diamond  in- 
ftead  of  charcoal  in  the  procefs  of  cementation.  This 
expenfive  experiment,  which  was  fuggefled  by  M.  Clouet, 
was  made,  by  inclofmg  within  a  final!  crucible  of  very 
foft  iron  a  diamond,  and  (hutting  up  the  crucible  by  a 
flopper  well  adjnfled.  This  crucible  of  iron,  with  its 
contents,  was  placed,  without  the  addition  of  any  fur¬ 
rounding  matter,  in  a  very  fmall  Median  crucible,  and 
the  latter  in  a  fccond  crucible  ol  the  lame  earth  ;  but 
the  fpace  between  the  two  latter  crucibles  was  filled 
with  filiceons  fand,  free  from  all  ferruginous  particles. 
In  the  laft  place,  the  large  crucible  was  luted  with  earth 
arifing  from  pounded  crucibles  and  unbaked  clay,  and 
the  whole  was  expofed  about  an  hour  to  a  three  blaft 
forge  fire.  When  the  whole  was  cooled,  the  iron  was 
found  in  the  interior  Ileffian  crucible  converted  into  a 


folid  ingot  of  caff  fteel.  Thus  the  diamond  difappeared  Steel, 
by  the  affinity  which  iron  exercifed  on  it  by  the  help  /^*Cens‘  •f1 
of  the  high  temperature  to  which  they  were  both  ex-  1  rrr 
pofed,  in  the  fame  manner  as  a  metal  difappears  in  the 
alloy  of  another  metal.  The  diamond  therefore  fur- 
nifhed  here  the  fame  principle  as  carbon*  fince  the  pro¬ 
duct  of  the  union  has  the  fame  properties. 

The  converfion  into  fteel  could  not  be  doubted. 

The  ingot  having  been  polifhed  on  a  lapidary’s  wheel, 
a  drop  of  weak  nitrous  acid  immediately  produced  a 
dark-grey  fpot,  abfolutely  like  that  exhibited  on  Eng- 
lifh  caff  fteel,  and  on  caff  fteel  produced  by  the  procefs 
of  C.  Clouet.  Thofe  who  have  often  tried  fteel  by 
this  kind  of  proof,  long  ago  pointed  out  by  Rimnann, 
had  occafion  to  remark,  that  the  fpot  of  caff  fteel,  tho* 
very  fenfible,  is,  however,  lefs  black  than  that  of  fteel 
made  by  cementation,  which  depends  perhaps  on  the 
different  degree  of  oxydation  of  the  carbon  which  they 
have  taken  in. 

The  procefs  of  M.  Clouet  here  mentioned,  for  pro¬ 
ducing  caff  fteel,  confifts  in  nothing  more  than  throw¬ 
ing  a  quantity  of  glafs  into  the  mafs  of  iron  and  char¬ 
coal  during  the  formation  of  the  former  into  fleel.  The 
fame  chemift  has  afeertained  that  iron,  during  its  con- 
veifion  into  fteel,  abforbs  0.2013  of  its  weight  of  car¬ 
bon;  and  that  the  affinity"  of  iron  for  carbon  is  fo  firong* 
that,  at  a  white  heat,  it  is  capable  of  decompofing  car¬ 
bonic  acid  gas.  This  he  proved  by  the  following  ex¬ 
periment. 

If  fix  parts  of  iron  be  mixed  with  four  parts  of  a 
mixture  compofed  of  equal  quantities  of  carbonat  of 
lime  and  clay,  and  kept  in  a  crucible  at  a  white  heat 
for  an  hour  or  longer,  according  to  the  quantity,  the 
iron  will  be  converted  into  fteel.  The  decompofition 
of  carbonic  acid  is  evidently  the  confeqnence  of  a  com¬ 
pound  affinity  ;  part  of  the  iron  combining  with  the 
carbon,  and  another  part  with  the  oxygen  of  the  car¬ 
bonic  acid  gas.  Accordingly  the  commiffioners,  who 
were  appointed  to  examine  the  procefs,  remark,  that  a 
quantity  of  oxyd  of  iron  was  always  mixed  with  the 
melted  earthy  fubftance,  which  was  feparated  from  the 
fteel. 

STEEVENS  (George),  the  moft  fuccefiful  of  all 
the  editors  and  commentators  of  Shakefpeare,  was  born 
1  735*  Of  I11*5  parents  we  know  nothing,  but  that  they 
feem  to  have  been  in  circumftances  which  may  be  deem¬ 
ed  affluent.  George  received  the  rudiments  of  his  claf- 
•fical  education  at  Kirigfton-upan- Thames,  under  the 
tuition  of  Dr  Woodefon  and  his  afliftants;  and  had  for 
a  companion  at  that  fchool  Gibbon  the  h'ftorian.  From 
Kingilon  he  went  to  Eton,  whence,  after  fome  year?, 
he  was  admitted  a  fellow- commoner  of  King’s  College, 
Cambridge;  but  with  the  courfe  of  his  iludies  in  the  uni- 
verfity  we  are  not  acquainted.  If  we  might  hazard  a 
conjeflure,  from  the  manner  in  which  he  employed  his 
riper  years,  we  fhould  fnppofe  that  he  had  little  relifh 
for  thofe  mathematical  fpeculations  which  in  Cambridge 
lead  to  academical  honours.  After  he  left  the  univer* 
fity,  he  accepted  a  commiffion  in  the  Effex  militia  on 
its  firft  eflabfifhment ;  and  he  fpent  the  latter  years  of 
his  life  at  Hampllead  in  almoft  total  feclulion  from  the 
world  ;  feldom  mixing  with  focitty  but  in  the  (hops  of 
bookfeliers,  in  the  Shakefpeare  Gallery,  or  in  the  morn* 
ing  conversions  of  Sir  jofeph  Banks.  He  died  Ja¬ 
nuary  1800. 


This 
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This  13  a  very  meagre  accoant  of  the  incidents  which 
muft  have  taken  place  in  the  life  of  a  man  fo  confpicu- 
ous  in  the  republic  of  letters  :  but  we  have  had  no  op¬ 
portunity  of  imoroving  it.  His  charadler,  as  drawn  in 
the  Monthly  Magazine,  believing  it  to  be  jult,  we  fhall 
adopt,  as  it  will  f apply  in  fome  degree  the  defeats  ol 
our  narrative 

Though  Mr  Steevens  is  known  rather  as  a  commen¬ 
tator  chan  as  an  original  writer  ;  yet,  when  the  works 
which  he  illuft rated,  the  learning,  fagacity,  tafte,  and 
general  knowledge  which  he  brought  to  the  talk,  and 
the  fuccefs  which  crowned  his  labours,  are  confidered, 
it  would  be  an  adt  of  injuft  ice  to  refit fe  him  a  place 
among  the  fir  It  literary  characters  of  the  age.  Adorn¬ 
ed  by  a  verfatility  of  talents,  he  was  indeed  eminent 
both  by  his  pen  and  his  pencil.  With  the  one  there 
was  nothing  which  he  could  not  compofe,  and  with  the 
other  there  was  nothing  which  lie  could  not  imitate  fo 
clofely,  as  to  leave  a  doubt  which  was  the  origin-*l  arid 
which  the  copy.  But  his  chief  excellence  lay  in  his 
critical  knowledge  of  an  author’s  text  ;  and  the  beft  fpe- 
cirnen  of  his  great  abilities  is  his  edition  of  Shakefpeare, 
in  which  he  **as  left  every  competitor  far  behind  hen. 
He  ha  1,  in  fhort,  {Inched  the  age  of  Shakefpeare,  and 
had  employed  his  perfevering  induftry  in  becoming  ac¬ 
quainted  with  the  writings,  manners,  and  laws  of  that 
period,  as  well  as  the  provincial  peculiarities,  whether 
of  language  or  cuftom,  which  prevailed  in  different 
parts  of  the  kingdom,  but  more  particuhuly  in  thole 
where  Shakefpeare  pa  fled  the  early  years  of  his  life. 
This  (lore  of  knowledge  he  was  continually  increafing, 
by  the  acquifition  of  the  rare  and  obfolete  publications 
of  a  former  age,  which  he  fpared  no  expence  to  ob¬ 
tain  ;  while  Ins  critical  fagacity  and  acute  observation 
were  employed  inceffantly  in  calling  forth  the  hidden 
meanings  of  the  great  dramatic  bard,  from  their  co¬ 
vert,  and  con feq ueri tly  enlarging  the  difplay  of  his  beau¬ 
ties.  This  advantage  is  evident  from  his  hill  edition  of 
Shakefpeare,  which  contains  fo  large  a  portion  of  new, 
interefting,  and  accumulated  ilkiitration.  In  the  pre¬ 
paration  o'  it  for  the  prefs,  he  gave  an  inftar.ee  of  edi¬ 
torial  adlivity  and  per  feverance  which  is  without  ex 
ample.  To  this  work  he  devoted  folely,  ami  exclu- 
fively  of  all  other  attentions,  a  period  of  18  months; 
and  during  that  time  he  left  his  houfe  every  morning 
at  one  o’clock  with  the  l  lampftead  patrole,  and  pro¬ 
ceeded,  without  any  conlideration  of  the  weather  or  the 
feafon,  to  his  friend  Mr  Ifaac  Read’s  chambers,  in  Bar¬ 
nard’s  Inn,  where  he  was  allowed  to  admit  himlelf,  and 
found  a  room  prepared  to  receive  him,  with  a  Iheet  of 
the  Shakefpeare  letter  prefs  ready  for  corediion.  There 
was  every  book  which  he  might  wifti  to  confab  ;  and 
to  Mr  Read  he  could  apply,  on  any  doubt  or  iuiden 
figgeftion,  as  to  a  man  wlwfe  knowledge  of  Englifh 
literature  was  perhaps  equal  to  his  own.  This  noctur¬ 
nal  toil  greatly  accelerated  the  printing  of  the  work  ;  as 
while  the  printers  (hot  the  editor  was  awake  ;  and  thus, 
inlefs  than  twenty  months,  he  completed  his  laft  fplen- 
did  edition  of  Shakefpeare,  in  fifteen  large  odlavo  vo¬ 
lumes  ;  an  alrnoft  incredible  labour,  which  proved  the  a- 
Itouifhing  energy  and  perfevering  powers  of  his  mind. 

That  Mr  Steevens  contented  himfelf  with  being  a 
commentator,  arofe  probably  from  the  habits  ot  his 
life,  and  his  devotion  to  the  name,  with  which  his 
own  will  defeend  to  the  lateft  poller  ity.  It  is  probable 


that  many  of  his  jeux  d'efprit  might  be  colle&ed :  Steevenr, 
there  is  a  poem  of  his  in  Dodftey’s  Annual  Regifter,  Ster^ome- 
under  the  tide  of  The  Frantic  Lover ,  which  is  fuperior  r‘  d 
to  any  fimilar  produdlion  in  the  English  language.  Mr 
Steevens  was  a  claftical  fcholar  of  the  fir  ft  order.  He 
was  equally  acquainted  with  the  belles  lettres  of  Eu¬ 
rope.  He  had  itudied  hiftory,  ancient  and  modern,  but 
particularly  that  of  his  own  country.  He  pofiefled  a 
ilrong  original  genius,  and  an  abundant  wit  ;  his  imagi¬ 
nation  was  of  every  colour,  and  his  fentiments  were  en¬ 
livened  with  the  ruoft  brilliant  expreflions.  His  collo¬ 
quial  powers  furpafted  thofe  of  other  men.  In  argu* 
meat  he  was  uncommonly  eloquent  ;  and  his  eloquence 
was  equally  logical  and  animated.  His  defcription3 
were  fo  true  to  nature,  his  figures  were  fo  finely  fketch- 
ed,  of  fuch  curious  feledlion,  and  fo  happily  grouped, 
that  he  might  be  confidered  as  a  fpcaking  Hogarth. 

He  would  frequently,  in  his  fportive  and  alrnoft  boyifh 
humours,  condefcend  to  a  degree  of  ribaldry  but  little 
above  O’Keefe — with  him,  however,  it  loft  all  its  coarfe- 
nefs,  and  affumed  the  air  of  claftical  vivacity.  He  was 
indeed  too  apt  to  catch  the  ridiculous,  both  in  charac¬ 
ters  and  things,  and  indulge  an  indifereet  animation 
wherever  he  found  it.  He  fcattered  his  wit  and  his 
humour,  his  gibes  and  his  jeers,  too  freely  around  him, 
and  they  were  not  loft  for  want  of  gathering. 

Mr  Steevens  poffdfed  a  very  handl'ome  fortune,  which 
he  managed  with  diferetion,  and  was  enabled  by  it  to 
gratify  his  wifhes,  which  he  did  without  any  regard  to 
expence,  in  forming  his  diftinguiftied  collcdlions  of  elaf- 
fical  learning,  literary  antiquity,  and  the  arts  connedled 
with  it.  His  generofity  alfo  was  equal  to  his  fortune  ; 
and  though  he  was  not  feen  to  give  eleemofynary  iix- 
pences  to  fturdy  beggars  or  fweepers  of  the  crolfmgs, 
few  perfons  distributed  banknotes  with  more  liberality  ; 
and  fo  ne  of  his  adls  of  pecuniary  kindnefs  might  be 
named,  which  could  only  proceed  from  a  mind  adorn¬ 
ed  with  the  nobleft  fentiments  of  humanity.  He  pof- 
fefted  all  the  grace  of  exterior  accomplifhment,  acquired  ' 
at  a  period  when  civility  and  politenefs  were  charadte- 
riftics  of  a  gentleman. 

He  has  bequeathed  his  valuable  Shakefpeare,  illuftra-  * 
ted  with  near  1500  prints,  to  Lord  Spencer;  his  Ho¬ 
garth  perfedt,  with  the  exception  of  one  or  two  pieces, 
co  Mr  Windham  ;  and  his  corredted  copy  of  Shake¬ 
fpeare,  with  200  guineas,  to  his  friend  Mr  Read. 

STEREOMETER,  an  inftrument  lately  invented 
in  France  for  meafuring  the  volume  of  a  body,  however 
irregular,  without  plunging  it  in  any  liquid  If  the 
capacity  of  a  veftel,  or,  which  is  the  fame  thing,  the 
volume  of  air  contained  111  that  veftel,  be  meafured, 
when  the  veftel  contains  air  only,  and  alfo  when  the 
veftel  contains  a  body  whofe  volume  is  required  to  be 
known,  the  volume  of  air  afeertained  by  the  find  mea- 
furement,  ded lidding  the  volume  afeertained  by  the  fe- 
can  J,  will  be  the  volume  of  the  body  itfelf.  Again,  if 
it  be  admitted  as  a  law,  that  the  volume  of  any  mafs  of 
air  be  inverfely  as  the  oreffure  to  which  it  is  lubjedied, 
the  temperature  being  fuppofed  conftant,  it  will  be  eafy 
to  deduce,  from  the  mathematical  relations  of  quantity, 
the  whole  bulk,  provided  the  difference  between  the 
two  bulks  under  two  known  preffures  be  obtained  by 
experiment. 

Let  it  be  fuppofed,  for  example,  that  the  firil  prsf- 
fure  is  double  the  fecond}  cr>  which  follows  as  a  confe- 
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^tereome-  quence,  that  the  fecond  volume  of  the  air  be  double  the 
t  tcr-  fir  ft,  and  that  the  difference  be  fifty  cubic  inches,  it  is 

\_cvyent  t^at  t^e  volume  of  the  air  will  likewife  be 
fifty  cubic  inches.  The  flereometer  is  intended  to  af- 
certain  this  difference  at  two  known  preffures. 

Plate  The  inflrument  is  a  kind  of  funnel  AB  (fig.  1.), 
-2CU1I.  .compofed  of  a  capfule  A,  in  which  the  body  is  placed, 
and  a  tube  B  as  uniform  in  the  bore  as  can  be  procu¬ 
red.  The  upper  edge  of  the  capfule  is  ground  with 
emery,  in  order  that  it  may  be  hermetically  clofed  with 
a  glaf9  cover  M  fiightly  greafed.  A  double  fcale  is 
palled  on  the  tube,  having  two  fets  of  graduations ;  one 
to  indicate  the  length,  and  the  other  the  capacities,  as 
determined  by  experiment. 

When  this  inflrument  is  tifed,  it  mufl  be  plunged  in 
a  veffel  of  mercury  with  the  tube  very  upright,  until 
the  mercury  rifes  within  and  without  to  a  poiut  C  of 
the  fcale.  See  fig.  2. 

The  capfule  is  then  clofed  with  the  cover,  which 
being  greafed  will  prevent  all  communication  between 
the  external  air  and  that  contained  within  the  capfule 
and  tube. 

In  this  fituation  of  the  inflrument,  in  Which  the  mer¬ 
cury  (lands  at  the  fame  height  within  and  without  the 
tube,  the  internal  air  is  comprefTed  by  the  weight  of  the 
atmofphete,  which  is  known  and  expreffed  by  the  length 
of  the  mercury  in  the  tube  of  the  common  barometer. 

The  inflrument  is  then  to  be  elevated,  taking  care  to 
keep  the  tube  conflantly  in  the  vertical  pofition.  It  is 
reprefented  in  this  fituation,  fig.  2.  fecond  pofition.  The 
mercury  defeends  in  the  tube,  but  not  to  the  level  of 
the  external  furface,  and  a  column  DE  of  mercury  re¬ 
mains  fufpended  in  the  tube,  the  height  of  which  is 
known  by  the  fcale.  The  intenor  air  is  therefore  lef's 
comprefTed  than  before,  the  increafe  of  its  volume  being 
•equal  to  the  Whole  capacity  of  the  tube  from  C  to  D, 
which  is  indicated  by  the  fecond  fcale. 

It  is  known  therefore  that  the  preffures  arc  in  pro¬ 
portion  to  the  barometrical  column,  and  to  the  fame 
column  dimiriifhed  by  the  fubtradlion  of  DE-  And 
the  bulks  of  the  air  in  thefe  two  flates  are  inverfely  in 
the  fame  proportion  ;  and  again  the  difference  between 
thefe  bulks  is  the  abfolute  quantity  left  void  in  the  tube 
by  the  fall  of  the  mercury  ;  from  which  data,  by  an 
eafy  analytical  proccls,  the  following  rule  is  deduced  : 
Multiply  the  number  which  exprefies  the  lefs  preffure 
by  that  which  denotes  the  augmentation  of  capacity, 
and  divide  the  proaudl  by  the  number  which  denotes 
the  difference  of  the  preifures.  The  quotient  will  be 
the  bulk  of  the  air  when  fubjedl  to  the  greater  pref¬ 
fure. 

To  render  this  more  eafy  by  an  example,  fuppofe 
the  height  of  the  mercury  in  the  barometer  to  be  78 
centimetres,  and  the  inflrument  being  empty  to  be 
plunged  in  the  mercury  to  the  point  C.  It  is  then  co¬ 
vered,  and  railed  until  the  fmall  column  of  mercury  DE 
is  fufpended,  for  example,  at  the  height  of  fix  centi¬ 
metres.  The  internal  air,  which  was  at  firfl  comprefTed 
by  a  force  reprefented  by  78  centimetres,  is  now  com- 
preffed  only  by  a  force  reprefented  by  78 — 6,  or  72 
centimetres. 

Suppofe  it  to  be  obferved,  at  the  fame  time,  by 
means  of  the  graduations  of  the  fecond  fcale,  that  the 
capacity  of  the  part  CD  of  the  tube  which  the  mer- 
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cury  has  quitted  is  two  cubic  centimetres.  Then  by  Stereo®*, 
the  rule  y  X  2  give  24  cubical  centimetres,  which  is  ter, 
the  volume  of  the  air  included  in  the  inflrument  when  ?.tewart* 
the  mercury  rofe  as  high  as  C'-in  the  tube.  t  en^ 

The  body  of  which  'the  volume  is  to  be  afeertained 
mu  ft  then  be  placed  in  the  capfule,  and  the  operation 
repeated.  Suppofe,  'in  this  cafe,  the  column  of  mer¬ 
cury  fufpended  to  be -eight  centimetres,  when  the  capa¬ 
city  of  the  part  CD  of  the  tube  is  equal  to  two  centi¬ 
metres  cube.  Then  the  greatefl  preffure  being  deno¬ 
ted  by  78  centimetres,  as  before,  the  leafl  will  be  70 
centimetres,  the  difference  of  the  preffures  being  8,  and 
the  difference  of  the  volumes  two  cubical  centimetres. 

Hence  y°  X  2  gives  the  bulk  of  the  included  air  under 
the  greatefl  prefime  17,5  cubic  centimetres.  If  there¬ 
fore  17,5  centimetres  be  taken  from  24  centimetres,  or 
the  capacity  of  the  inflrumest  when  empty,  the  diffe¬ 
rence  6,5  cubic  centimetres  will  exprefs  the  volume  of 
the  body  which  was  introduced.  And  if  the  abfolute 
weight  of  the  body  be  multiplied  by  its  bulk  in  centi¬ 
metres.  and  divided  by  the  abfolute  weight  of  one  cu¬ 
bic  centimetre  of  difiilled  water,  the  quotient  will  ex¬ 
prefs  the  Ipecific  gravity  of  the  body  in  the  common 
form  of  the  tables  where  difiilled  water  is  taken  as  uni¬ 
ty,  or  the  term  of  comparifon. 

After  this  defer iotion  and  explanation  of  the  ufe  of 
his  inflrument,  the  author  proceeds  with  the  candour 
and  acutenefs  of  a  philofopher  to  afeertain  the  limits  of 
error  in  the  refults  ;  an  objedl  feldom  fnfficiently  at¬ 
tended  to  in  the  invefligation  of  natural  phenomena. 

From  his  relults  it  appears,  that  with  the  dimenfions  he 
has  affumed,  and  the  method  preferibed  for  operating, 
the  errors  may  affedl  the  fecond  figure.  Fie  likewife 
gives  the  formnlx  by  means  of  which  the  inftrument  it- 
felf  may  be  made  to  fupply  the  want  of  a  barometei  in 
ascertaining  the  greatefl  preffure.  He  likewife  ad¬ 
verts  to  the  errors  which  may  be  produced  by  change 
of  temperature.  To  prevent  thefe  as  much  as  poffible, 
the  a&ual  form  of  the  inflrument  and  arrangements  of 
its  auxiliary  parts  are  fettled,  as  in  fig.  3.  by  which 
means  the  approach  of  the  hand  near  the  veffel  and  its 
tube  is  avoided.  In  this  figure  the  vertical  pofition  of 
the  tube  is  fecured  by  the  fufpention  of  the  veffel,  and 
a  perforation  in  the  table  through  which  the  tube 
paffes.  The  table  itfelf  fupports  the  capfule  in  its  firft 
pofition,  namely,  that  at  which  the  cover  is  required  to 
be  put  on. 

Mr  Nicholfon,  from  whofe  Journal  this  abftradl  is 
immediately  taken,  fnppofes,  with  great  probability,  that 
the  author  of  the  invention  had  not  fmifhed  his  medita¬ 
tions  on  the  fubjedi,  when  the  memoir  giving  an  ac¬ 
count  of  it  was  publifhed.  If  lie  had,  fays  the  inge¬ 
nious  journalift,  it  is  likely  that  he  would  have  deter¬ 
mined  his  preffures,  as  well  as  the  meafures  of  bulks  by 
weight.  For  it  may  be  eafily  underflood,  that  if  the 
whole  inftrument  were  fet  to  its  pofitions  by  fufpending 
it  to  one  arm  of  a  balance  at  FI  (fig.  3.),.  the  quantity 
of  counterpoife,  when  in  equilibrio,  might  be  applied  to 
determine  the  preffures  to  a  degree  of  accuracy  much 
greater  than  can  be  obtained  by  linear  ineafurement. 

STEWART- Denham  (Sir  James)  was  born  at  E- 
dinburgh  on  the  10th  of  October,  O.  S.  in  the  year 
1713.  His  father  was  Sir  James  Stewart  of  Good- 
trees,  Bart.  Solicitor-general  for  Scotland  ;  and  his  mo¬ 
ther 
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rt-  ther  was  Anne,  daughter  of  Sir  Hugh  Dalrymple  of 

im*  North  Berwick,  Bart,  prefident  of  the  college  of  juf- 
lice. 

The  firft  rudiments  of  his  education  he  received  at 
the  grammar-fchool  of  North -Berwick,  which  at  the 
time  of  his  father’s  death  he  quitted  at  the  age  of  four¬ 
teen,  with  the  reputation  of  being  a  good  fcholar,  but 
without  any  extraordinary  advancement  in  knowledge. 

It  is  remarkable,  that  many  men  who  have  been  An¬ 
gularly  ufeful  to  fociety  have  not  (hewn  early  fymptoms 
of  the  greatnefs  of  their  intelledtual  powers.  A  great 
underftanding  niuft  be  the  offspring  of  happy  organiza¬ 
tion  in  a  healthy  body,  with  co-operation  of  time,  of 
circumftance,  and  of'  inftitution,  without  being  forced 
into  prematurity  by  excefiive  cultivation.  This  holds 
with  refped  to  the  growth  and  perfedion  of  every  crea¬ 
ture  ;  and  the  truth  appears  remarkable  with  refped 
to  our  own  fpecie*,  becaufe  we  are  apt  to  miflake  the 
flimfy  attainments  of  artificial  education  for  the  fteady 
and  permanent  foundations  of  progreffive  knowledge. 

From  the  fchool  of  North-Berwick  Sir  James  was 
fent  to  the  univerfity  of  Edinburgh,  where  lie  conti¬ 
nued  until  the  year  1735*,  when  he  paffed  advocate  be¬ 
fore  the  Court  of  Sefiion,  and  immediately  afterwards 
went  abroad  to  vifit  foreign  countries.  He  was  then 
in  the  23d  year  of  his  age,  had  made  himfelf  well  ac¬ 
quainted  with  the  Roman  law  and  hiflory,  and  the  mu¬ 
nicipal  law  of  Scotland.  He  had  likewife  maturely 
ftudied  the  elements  of  jurifprudence ;  was  verfsd  in 
the  general,  as  well  as  the  particular,  politics  of  Eu¬ 
rope  ;  and  was  bent  upon  applying  his  knowledge  to 
the  invefligation  of  the  flate  of  men  and  of  manners  in 
other  nations,  -with  a  view  to  promote  the  benefit  of 
his  own,  and  to  confirm  himfelf  in  the  love  of  a  free 
conftitjition  of  government,  by  contemplating  the  bane¬ 
ful  effects  of  unlimited  monarchy  in  Germany,  Italy, 
and  Spain,  and  of  extravagant  attachment  to  a  king  and 
nobility,  to  war,  and  to  pernicious  fplendour  in  France. 

He  travelled  firft,  however,  intaJIolland,  with  a  view 
to  ftudy  the  conftitution  of  the  empire  before  he  fhould 
vifit  Germany,  and  to  attend  fome  of  the  ledures  of 
the  mofl  eminent  profefTors  at  Utrecht  and  Leyden,  on 
public  law  and  politics.  From  thence  he  paffed  into 
Germany,  refided  about  a  year  in  France,  travelled  thror 
fome  part  of  Spain,  where  he  had  a  fever,  that  obliged 
him,  for  his  perfed  recovery  from  its  effeds,  to  go  by 
the  advice  of  his  friends  to  the  fea-coafl  of  the  lovely 
province  of  Valencia  ;  thence  returning,  he  croffed  the 
Alps,  and  by  Turin  made  the  tour  of  Italy,  where 
chiefly  at  Rome  and  Florence  he  refided  till  the  begin¬ 
ning  of  the  year  1740  ;  when,  having  fpent  five  years 
on  his  travels,  he  returned  to  Scotland,  and  married 
the  Lady  Frances  Wemyfs,  eldcfl  daughter  of  the  Earl 
of  Wemyfs,  about  two  years  after  his  return. 

A  few  months  after  his  marriage  the  reprefontarion 
of  the  county  of  Mid-Lothian  became  vacant,  by  the 
member  being  made  a  lord  of  trade  and  plantation. 
The  candidates  were  the  late  member  and  Sir  John 
Baird  of  Newbyth.  On  the  day  of  eledion  Mr  Dun- 
das  of  Arnifton,  one  of  the  fenators  of  the  college  of 
juftice,  wa^  chofen  prefes  of  the  meeting  ;  and  fome 
how  or  other  omitted  to  caufe  the  name  of  Sir  James 
Stewart  to  be  called  on  the  roll  of  freeholders.  For 
this  illegal  ufe  of  his  temporary  power,  Sir  James  com¬ 
menced  a  fuit  againft  the  prefident  j.  and  refuming  the 
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gown  as  an  advocate,  pleaded  his  own  caufe  with  great  ^  ewar>- 
energy  and  eloquence,  and  with  the  appiauf  of  the  I)-,h:imv 
bench,  the  bar,  and  the  public.  This  called  Lord  Ar* 
nifton  from  the  bench  to  plead  in  his  own  defence  at 
the  bar  ;  and  Sir  James  could  not  have  been  oppofed  to 
an  antagonift  better  qualified  to  call  forth  all hih  powers; 
for  that  judge  is  talked  of  at  this  day  in  Edinburgh  as 
the  profou ndeft  lawyer  and  the  ableft  pleader  that  ever 
graced  the  Scoctifh  bench  or  the  Scottifh  bar. 

With  the  i/Fue  of  this  conteil  we  are  not  acquainted; 
but  it  drew  upon  Sir  James  Stewart  very  general  at¬ 
tention,  and  convinced  the  public,  thn  had  he  continued 
at  the  bar,  he  muft  have  rifen  rapidly  to  the  head  -of 
his  p'-oteftion.  On  his  travels,  however,  he  had  con- 
t  rafted  friend  (hips  with  Lord  Marifchal,  and  other  emi- 
nent  men,  attached  to  the  pretenfions  of  the  royal  fa- 
mily  of  Stuart,  and  had  received  flattering  attentions 
from  the  Pretender  to  the  Bntifh  throne  ;  the  unpref- 
fion  arifing  from  which,  added  to  the  irritation*  of  his 
controversy  with  the  powerful  party  in  Scotland  at¬ 
tached  to  the  couit,  led^um,  unadvifedly,  into  connec¬ 
tions  with  the  movers  of  the  rebellion  in  174  c. 

/vs  lie  was-  by  far  the  ableii  m  in  of  their  party,  thr 
Jacobites  engaged  him  to  write  the  Prince  R-gentV 
manifefto,  and  to  a  111  ft  m  tus  councilsi  Information 
having  been  given  of  his  participation  in  thefe  affairs,, 
he  thought  it  prudent,  on  the  abortion  of  this  unhappy 
attempt,  to  leave  Britain  ;  and  by  the  zeal,  it  i ?  iaiL 
of  Arnifton,  he  was  excepted  afterwards  from  the  bill 
of  indemnity ,  and  rendered  an  exile  from  his  country. 

He  chofe  Franc*  for  his  refidenoe  during  the  tec. 
fir  ft  years  of  his  banifhment;  and  was  chiefly  at  An- 
goulefme,  where  he  fuperintended  the  education  of  bin 
fon  ;  from  thence  be  went  to  Tubingen  in  Suabfa,  fo- 
the  benefit  of  its  univerfity,  in  profecution -of  the  fain- 
dutiful  and  laudable  defign  ;  but  in  the  end  of  the  war 
1736,  having  been  fufpected  by  the  court  of  Verfaillts 
of  communicating  intelligence  to  the  court  of  London, 
he  was  feized  at- Spa,  and  kept  fome  time  in  confine- 
meat;  from  which  being  liberated,  after  the  acctfilon 
of  the  prefent-' king  of  Great  Britain,  be  came,  by  tole¬ 
ration,  to  England,  and  refided  at  London,  where  he 
put  the  la  ft  hand  to  his  Syftem  of  Political  Economy, 
the  copy  right  of  which  he,  fold  to  Andrew  Millar ; 
and  being  permitted  to  dedicate  this  work  to  the  king, 
he -applied  fora  noli  profequi ,  which,  after  fome  mali¬ 
cious  objedions,  he  obtained,  and  had  the  comfort  of  - 
returning  to  his  family  eftate  in  Scotland/ 

Having  nothing  profeftiooal  to  do  during  his  long 
rtfidence  in  Frarce,  the  a&ive  mind  of  Sir  James  was 
occupied  in  ftudy.  His  book  on  the  Principles  of  Po¬ 
litical  Economy  contains  1110ft  of  the  fruits  of  it.  He 
turned  himfelf,  in  the  intervals  of  leifure,  to  confitler  the 
refources  of  France,  that  he  might  the  better  compile 
that  part  of  his  great  work  which  was  to  treat  of  reve¬ 
nue  and  expenditure.  It  was  by  Undying  the  language 
of  the  finances,  without  which  nobody  can  alk-  a  proper 
queftion  concerning  them,  fo  as  to  be  underftood,  that 
he  attained  his  great  purpofe. 

As  foon  as  he  could  afk  queftions  properly,  he  ap¬ 
plied,  in  familiar  converfation  to  the  intendants  and  their 
fubftitutes  in  the  provinces  where  he  refided,  whom  he 
found  extremely  defirous  to  learn  the  flate  of  the  Bri- 
tifti  finances,  under  the  branches  of  the  land-tax,  cuf* 
toms,  excife,  and  other  inland  duties.  This  led  him  to, 

compare 
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,  -  r.Uh^mimi  The  infornation  the  abettors  of  the  latter,  entrenching  themfelves  be- 
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^/-  rmiofitv  balanced  curiof.ty,  each  was  fatisficd  and  their  remote  h.llory,  gave  the  lie  to  all  antiquity,  and 
InftruGed  The  department  of  the  Intendnnts  in  France  in  defpair  plunged  themfelves  into  the  ocean  of  fceptt- 


Sfewart.  ] 
r>enhani| 


-ivas  confined  to  the  taxes  which  compofed  the  recettes 
generates,  namely,  the  tattle,  the  capitation,  and  the  twen- 


cifm. 


iietbs,  or  vignti ernes.  All  the  intendants  had  been  Mai- 
ties  des  Requetes,  bred  at  Paris,  and  could  not  fail  to 
have  much  knowledge  of  the  general  formes  and  other 
branches  of  the  revenue.  He  carefully  noted  down  at 


Happy  had  it' been  for  foci  tty  if  this  fcepticifm  had 
confined  itfelf  to  the  hiftory  of  ancient  nations  in  gene¬ 
ral  ;  but  the  fame  fpirit,  taking  difgud  at  the  horrors 
of  Chriftian  ambition  and  bigotry,  and  contemplating 
with  derifion  the  ridiculous  legends  of  modern  miracles. 


all  times  the  anfwers  he  got ;  and  when  he  came  to  re-  gave  the  he  to  all  religious  <™pture  of  the  Jews  and 
fide  at  Paris,  he  obtained  more  ample  information,  both  Chnftians,  and  attempted  to  banfih  divine  intelligence, 
from  the  gentlemen  of  the  revenue,  and  from  perfona  of  the  fupenntend.ng  providence  of  Deity  and  the  tine 
the  parliament  of  Paris,  who  to  the  number  of  25  had  dignity  of  the  human  fpectes,  from  the  face  of  the 

been  for  1  c  months  exiled  in  the  province  where  he  had  earth!  .  . 

fo  Ion-  relided  at  Angoulefme.  Tt  was  a  n°b!?  undertaking  therefore,  in  Sir  James, 

With  thefe  advantages,  with  much  fludy  and  atten-  to  attempt  to  difperfe  this  mift  of  error,  by  difpafTion- 
tion  to  arrangement,  he  was  enabled  to  compofe  the  ately  and  fcientifically  explaining  a^d  Aipporting  the 

fi 
hii 


fxth  chapter  of  the  fourth  part  of  the  fourth  book  of  chronology  of  Sir  Ifaac  Newton.  He  has  done  it  with 
his  Svftem  of  Political  Economy  ;  a  portion  of  that  great  precifion  and  effeft  ;  and  it  is  a  book  well  worth 
rrreat  work  well  worthy  the  attention  of  thofe  who  wife  the  perufal  of  thofe  who  with  to  read  ancient  hiftory 
to  know  the  date  of  France  in  refpcG  of  revenue  under  with  improvement,  or  to  prevent  themfelves  from  being 
the  old  eovernment.  bewildered  in  the  mazes  of  modern  conjectuie.  it  was 

Although  Sir  James  Stewart’s  leifnre,  during  the  ‘  printed  in  qto  at  Franckfort  on  the  Maine,  for  John 
firft  ten  years  of  his  exile,  was  chiefly  employed  in  fo-  Bernard  Eichemberg  the  Elder,  an  1757  _ 

rial  intercourfe  with  the  mod  learned,  elegant,  and  po-  In  the  year  175b,  and  the  following,  .the  Britilh 


firft; 

cial  intercourfe  with  the  mod  learned,  elegant,  and  po.  ,  --  -  ,  r,  -  .  c 

lifted  characters  in  France,  who  delighted  in  the  con-  Houfe  of  Commons  took  up  the  confideratron  of  a  da- 
verfation  and  friendfhip  of  a  man  who  pofTeffed  at  once  tute  to  regulate  a  general  uniformity  of  weights  and 
immenfe  information,  on  almod  every  fubjed,  import-  meafurcs  throughout  the  united  kingdoms,  which  had 
ant  or  agreeable  to  fociety,  and  the  talent  of  clearly  been  fo  often  unfuccefsfully  attempted, 
and  beautifully  expreffing  his  fentiments  in  dowing  and  This  called  the  attention  of  Sir  James,  not  only  to 
animated  converfation  ;  yet  he  did  not  allow  the  plea-  the  invedigation  of  the  particular  fubjed  that  engaged 
fures  of  the  circle  and  of  the  table  to  blunt  the  fine  that  of  the  Houfe  of  Commons,  but  to  devife  a  method 
feelings  of  a  man  of  genius  and  fcience.  The ‘labour  of  rendering  an  uniformity  of  weights  and  meafnres 
of  colleding  materials  for  his  great  political  work  was  univerfal.  He  thought  the  caufe  of  former  ditappoint- 
oppreffive,  and  he  relieved  himfelf  with  various  enqui-  ments  in  this  uftful  purfuit  had  been  the  m.daken  no¬ 
nes,  fuited  to  the  exalted  ambition  of  his  cultivated  tion  that  one  or  other  of  our  prefent  meafures  fiiould  be 
underdandino-,  while  he  turned  the  charms  of  converfa-  adopted  for  the  new  dandard.  After  the  plan  had  been 
tion  to  the  permanent  delight  of  his  aflcciates  and  of  relmquifhed  by  the  parliament  of  England,  he  digelted 
pofterity.  The  motto  of  Apelles,  “  Nulla  dies  fine  li -  his  notes  and  obfervations  on  this  important  difquiiition 
ncayy  was  the  emblem  of  his  employment  ;  and  it  is  into  the  form  of  an  epiftolary  difiertation,  which  he 
amazing  what  may  be  done  by  daily  attention  for  im-  tranfmitted  to  his  friend 'Lord  Barrington,  and  refolved, 
provement,  without  appearing  to  abftraft  any  extraor-  if  there  had  been  a  congrefs  affembled,  as  was  once  pro- 


dinary  time  from  the  common  offices  and  rational  plea- 
fures  of  fociety. 

In  the  beginningof  the  year  1 755,  Sir  James  wrote 
his  Apology,  or  Defence  of  Sir  Ifaac  Newton’s  Chro¬ 
nology,  which  at  that  time  he  intended  to  publifii,  but 
was  prevented  by  other  engagements.  It  was  commu¬ 
nicated  to  feveral  perfons  of  eminence  in  France  and 
Germany  in  MS.  and  produced,  in  the  month  of  De¬ 
cember  that  year  in  the  “  Mercure  de  France ,”.  an  an- 
fwer  from  M.  Defhoulieres,  to  which  Sir  James  foon 
after  replied. 


pofed,  to  adjuft  the  preliminaries  of  the  general  peace 
in  17 63,  to  have  laid  his  plan  before  the  minifters  of 
the  different  .nations,  who  were  to  prepare  that  falutary 
pacification  of  the  contending  powers. 

This  epiftolary  diflcTtation  Sir  James  afterwards  re¬ 
duced  at  Coltnefs,  in  the  year  1777,  into  a  form  more 
proper  for  the  public  eye,  and  fent  a  corre&ed  copy  to 
a  friend,  referving  another  for.  the  prefs,  which  was 
printed  1790  for  Stockdale  in  Piccadilly. 

.In  this  trad  the  author  (hews,  from  the  ineffcftual 
attempts  that  have  been  made  to  alter  partially,  by  in- 


The  great*  Newton,  applying  agronomical  and  datif-  novation,  the  ftandards  of  meafnres  or  weights,  that  the 
tical  principles  to  the  ancient  chronology  of  Greece,  effectual  plan  to  be  adopted,  is  to  depart  entirely  from 
had  chaftifed  the  vanity  of  nations,  and  arretted  the  pro-  every  meafure  whatloever  now  known,  and  to  take,  ad 
grefs  of  infidelity  in  delineating  the  hidory  of  the  world,  libitum ,  fomc  new  mafs  indead  of  our  pound,  iome  new 
Loll  in  the  confufion  of  escceffive  pretenfions  to  an  an-  length  indeed  of  our  eh,  fome  new  fpace  inttead  of  our 
tiquity  beyond  all  meafure,  and  difgufted  by  the  fuper- 
flitious  aids  that  were  affumed  to  fupport  thefe  preten 


fions  among  ancient  nations,  the  revivers  of  learning  in 
Europe,  during  the  lad  and  the  preceding  century, 
turmoiled  themfelves  with  controverfies  between  the 


acre,  and  fome  new  folid  indead  of  our  gallon  and 
bufhel. 

For  this  purpofe  Sir  James-  propofes  as  the  unit  a 
mafs  to  be  verified  with  the  greated  poffible  accuracy, 
equal  in  weight  to  ten  thoufand  Troy  grains.  The 


i^mparative  merits  of  the  ancients  and  mQderns^and  pendulum,  as  it  fvvings  at  London,  to  beat  feconds  of 

time, 
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E  rar t.  time,  he  propofes  to  be  the  meafure  of  length;  and  af- 
•*  r“— '  ter  having  laid  do\Vn  his  fundamental  principles,  he 
propofes  an  ingenious  plan  for  rendering  their  adoption 
univerfal  through  the  whole  world 

Having  obtained  his  pardon,  Sir  James  Stewart  re¬ 
tired  to  CoUfiefs,  in  the  county  of  Lanark,  the  pater¬ 
nal  eftate  of  his  family,  where  he  turned  his  attention 
to  the  improvement  of  his  neighbourhood  by  public 
works  and  police,1 and  drew  the  firft  good  plan  for  a 
turnpike  bill,  fuite&  to  the  circumftances  of  Scotland, 
which  has  been  fince  generally  adopted.  He  repaired 
his  houfe,  planted,  improved,  and  decorated  his  eftate, 
and  in  focial  intcrconrfe  rendered  himfclf  the  delight  of 
his  neighbourhood  and  country. 

Never  was  there  a  man  who,  with  fo  much  know¬ 
ledge,  and  fo  much  energy  of  exprelfion  in  conven¬ 
tion,  rendered  himielf  more  delightful  to  his  company, 
or  was  more  regretted  by  his  acquaintance  when  he 
died.  Nor  was  the  a£Tive  mind  of  Sir  James  unem¬ 
ployed  for  the  general  benefit  of  his. country  during  his 
retreat.  He  was  engaged  by  the  directors  of  the  Eaft 
India  Company  of  England  to  digeft  a  code  for  the  re¬ 
gulation  of  the  current  coin  of  Bengal ;  the  plan  for 
which  important  regulation  he  printed,  and  received 
from  the  court  of  dire&ors  a  handfome  diamond  ring, 
as  a  mark  of  their  approbation. 

He  prepared  for  the  prefs,  but  never  publifhed,  an 
antidote  to  the  Syjleme  de  la  Nature  by  Mirabeau, 
wherein  the  parallelogifms  and  foolifh  reafoniug  of  that 
infidel  work  are  examined,  detefled,  and  confuted.  It 
is  written  in  French  ;  and  were  the  work  of  Mirabeau 
worth  refutation,  might  be  printed  with  mtich  advan¬ 
tage  to  Sir  James’s  reputation  as  a  controverfial  writer. 

This  great  and  good  man  died  in  November  1780, 
and  was  buried  at  Cambufnethan,  in  Lanarkfhire,  on 
the  28th  of  the  fame  month  ;  the  Duke  of  Hamilton 
and  his  neighbours  performing  the  laft  offices  to  the  re¬ 
mains  of  their  highly  valued  friend,  and  bedewing  his 
afhes  with  their  tears. 

For  this  fhort  (ketch  of  the  principal  events  in  the 
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life  of  Sir  James  Stewart-Denham,  we  are  indebted  to  S-ewart 
his  nephew  the  Earl  of  Buchan,  who,  juftly  proud  of  g  } ^ 
his  relation  to  fuch  a  man,  cannot  be  fuppofed  to  view  t-'n 

all  his  projeffs,  or  even  all  his  reafonings,  with  the  cool  - 4 — j 

impartiality  of  ftrangers.  His  plan,  for  inftance,  of  a 
univerfal  ftandard  of  weights  and  meafures  for  the 
•whole  •world,  though  certainly  a  grand  conception,  we 
cannot  help  confidering  as  romantic  and  impra&ieable. 

The  author  indeed  was  fenfible,  that  time  would  be  re- 
quifite  for  its  execution  ;  and  fo  large  a  portion  of 
time,  that,  compared  with  it,  a  thoufard  vears  are  but 
as  one  day,  when  compared  with  the  ordinary  life  of 
man  :  but  fchemes  of  this  magnitude  are  not  for  crea¬ 
tures  fo  blind  and  weak  as  we  are,  who,  when  we  wan¬ 
der  to  a  diftance  beyond  the  limits  of  our  nariow  fphere, 
with  the  ambitious  view  of  benefiting  pofterity,  are  al- 
moft  certain  to  injure  ourfelves,  without  a  probability 
of  ferving  thofe  for  whom  we  dream  that  we  are  exert¬ 
ing  our  abilities.  Sir  Jimea’s  Political  Economy,  how¬ 
ever,  is  a  very  great  work,  which  has  not  received  halt 
the  praifes  to  which  it  is  entitled,  and  which,  we  fuf- 
pecl,  provoked  the  envy  of  another  great  writer  on  fi- 
miiar  fubje&s,  who  exerted  himfelf  privately  to  leffen 
its  fame.  The  defence  of  Newton’s  chronology  is  like- 
wife  very  valuable,  though  we  certainly  do  not  think 
that  part  of  the  fyftem  invulneiable,  in  which  the  great 
aftronomer  attempts  to  prove,  that  Of  iris,  Sefojlris,  and 
Sefac,  are  three  names  of  the  fame  Egyptian  king.  This, 
however,  is  a  very  trifiing  miftake  ;  and  the  modern 
fciolift,  who  can  lay  hold  of  it  to  rejeft  the  whole,  has 
certainly  never  read,  or,  if  he  has  read,  does  not  un- 
derftand  the  defence  of  the  fyftem  by  Sir  Tames 
Stewart. 

SUBCONTRARY  position,  in  geometry,  is  when 
two  equiangular  triangles  are  fo  placed,  as  to  have  one 
common  angle  at  the  vertex,  and  yet  their  bafes  not 
parallel ;  confequently  the  angles  at  the  bafes  are  equal, 
but  on  the  contrary  ildcs. 

SUBDUCT  ION,  in  arithmetic,  the  fame  as  Sub¬ 
traction. 


Animal  and  Vegetable  SUBSTANCES. 


I 

ft  ire  of 
irtide. 


THE  reader  will  recoiled,  that  the  article  Chemis¬ 
try,  in  this  Supplement,  was' divided  into  four- 
parts;  of  which  only  the  firft  three,  comprehending  the 
elements  of  the  fcience,  were  given  under  the  word 
Chemistry.  The  fourth  part ,  which  was  entitled  an 
examination  of  bodies  as  they  are  prefented  .to  us  by 
nature  in  the  mineral,  vegetable,  and  animal  kingdoms, 
naturally  fubdivides  itfelf  into  three  parts,  comprehend- 
ing  refpeaively,  1.  Minerals;  2.  Vegetables  ;  3.  Ani¬ 
mals. 

The  firft  of  thefe  fubdivifions,  which  has  been  diftin- 
guifhed  by  the  name  of  Mineralogy,  we  have  treated 
of  already  in  a  former  part  of  this  Volume.  As  the  other 
two  fubdivifions  have  not  hitherto  received  any  appro¬ 
priate  name,  we  have  fatisfied  ourfelves  with  the  word 
Substance,  by  which  chemifts  have  agreed  to  denote 
the  obje&s  which  belong  to  thefe  fubdivifions.  This 
Suppl.  Vol.  II.  Part  II. 


name,  it  mull  be  acknowledged,  is  not  unexceptionable; 
but  we  did  not  confider  ourfelves  as  at  liberty  to  invent 
a  new  one. 

The  prefent  article,  then,  feems  to  divide  itfelf  into 
two  parts  ;  the  firft  part  comprehending  ’vegetable  ;  the  Dlvifion  of 
fecond  animal  fubftances.  But  there  are  certain  ani-  it. 
mal  and  vegetable  fubftances  diftinguifhed  from  all 
others  by  being  ufed  as  articles  of  clothing.  It  is  ufual 
to  tinge  thefe  of  various  colours,  by  combining  with* 
them  different  colouring  matters  for  which  they  have 
an  affinity.  This  procefs,  well  known  by  the  name  of 
dyeing,  is  purely  chemical  ;  and  as  it  belongs  exclu- 
fively  to  animal  and  vegetable  fubftances,  it  comes  na¬ 
turally  to  be  examined  here.  We  (hall  therefore  add  a 
third  part ,  in  which  we  (hall  give  a  view  of  the  prefent 
ftate  of  dyeing,  as  far,  at  leaft,  as  is  confiftent  with 
the  nature  of  a  fupplementary  article. 

3X 
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Part  I.  Of  Vegetable  SUBSTANCES. 


3  , 

Chemical 


examina¬ 
tion  of  ve¬ 
getables. 


Sugar,  ^ Vegetables,  or  plants,  as  they  are  alfo  called,^  are 
1  r  V  too  well  known  to  require  any  definition.  .  Their 
number  is  prodigious,  and  their  variety,  regularity,  and 
beauty,  are  wonderful.  But  it  is  not  our  intention  in 
this  place  either  to  enumerate,  to  deferibe,  or  to  claflify 
plants.  Thefe  talks  belong  to  the  botanift,  and  have 
been  fuccefsfully  accomplifhed  by  the  zeal,  the  fingular 
add  refs,  and  the  indefatigable  labour  of  Linnaeus  and 
his  followers. 

It  is  the  bnfinefs  of  the  chemift  to  analyfe  vegetables, 
to  difeover  the  fubftances  of  which  they  are  compofed, 
to  examine  the  nature  of  thefe  fubftances,  to  inveftigate 
the  manner  in  which  they  are  combined,  to  deteft  the 
procefTes  by  which  they  are  formed,  and  to  afeertain 
the  chemical  changes  to  which  plants,  after  they  have 
ceafed  to  vegetate,  are  fubje&.  Hence  it  h  evident, 
that  a  chemical  inveftigation  of  plants  comprehends  three 
particulars  : 

1.  An  account  of  the  fubftances  of  which  plants  are 
compofed. 

2.  An  account  of  the  vegetation  of  plants,  as  far  as  it 
can  be  illuflrated  by  chemiilry. 

3.  An  account  of  the  changes  which  plants  undergo 
after  they  ceafe  to  vegetate. 

We  therefore  divide  this  part  into  three  chapters,,  af- 
figning  a  chapter  to  each  of  thefe  particulars. 


Chap.  I.  Oi  the  Ingredients  of  Plants. 


The  fubftances  hitherto  found  in  the  vegetable  king* 
dom,  all  of  them  at  leaft  which  have  been  examined 
with  any  degree  of  accuracy,  may  be  reduced  to  the  fol¬ 
lowing  heads : 


1.  Sugar, 

2.  Starch, 

3.  Gluten, 

4.  Albumen, 
$.  Gum, 

6.  Jelly, 

7.  Ex  trad, 

8.  Tan, 

9.  Oils, 


10.  Camphor, 

1 1 .  Reims, 

12.  Caoutchouc, 

13.  Wax, 

14.  Wood, 

15.  Acids, 

16.  Alkalies, 

17.  Earths, 

18.  Metals. 


Thefe  fhall  form  the  fubjeft  of  the  following  fe&ions: 


Sect.  I.  Of  Sugar ■, 


Sugar,  which  at  prefent  forms  fo  important  an  ar¬ 


ticle  in  our  food,  feems  to  have  been  known  at  a  very 
4  early  period  to  the  inhabitants  of  India  and  China. 
Difcovery'  But  Europe  probably  ov/e3  its  acquaintance  with  it 
of  fug ar.  to  ljie  Conquefts  of  Alexander  the  Great.  For  ages 
after  its  introduction  into  the  weft,  it  was  ufed  only 
as  a  medicine;  but  its  confumption  gradually  increafed, 
and  during  the  time  of  the  Crufades,  the  Venetians, 
who  brought  it  from  the  eaft,  and  diftributed  it  to  the 
♦  See  Falco- northern  parts  of  Europe, 'carried  on  a  lucrative  com- 
ner'i  H>J?ory  merce  with  fugar.  It  was  not  till  after  the  difcovery 
r  ^raer^ca>  an^  extenlive  cultivation  of  fugar  in 
Indies,  that  its  ufe  in  Europe,  as  an  article  of 
iv.  21,11.  ’  food,  became  general  *, 
am* 

/<•', 
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nu!  Moze r.  Sugar  is  obtained  from  the  arundo  faccharifera ,  or 

cane'  The  juice  of  this  plant  is  prefled  out  and 
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boiled  in  as  low  a  temperature  as  poffible,  till  the  fugar 
precipitates  in  the  form  of  confufed  cryftals.  Thefe 
cryftals,  known  by  the  name  of  razu  fugar *  are  agair.^_fow^o^ 
diflolved  in  water,  the  folution  is  clarified,  and  purer tained. 
cryftals  are  obtained  by  a  fubfequent  evaporation.  But 
for  the  particulars  of  the  art  o£  manufa&uring  fugar, 
we- refer  the  reader  to  the  article  Sugar  in  the  Ency¬ 
clopedia.  *  ^ 

Sugar,  after  it  has  been  purified,  or  refined  as  the  [tg  proper, 
manufa&urers  term  it,  is  ufually  fold  in  Europe  in  the  ties, 
form  of  a  white  opake  mafs,  well  known  by, the  name 
of  loaf  fugar .  Sometimes  alfo  it  is  cryftallized,  and  then- 
it  is  called  fugar  candy . 

Sugar  has  a  very  ftrong  fweet  tafte  ;  when  pure  it 
has  no  fmell ;  its  colour  is  white, .and  when  cryftallized 
it  is  fomewhat  tranfparect.  It  has  often  a  conliderable 
degree  of  hardnefs  ;  but  it  is  always  fo  brittle  that  it 
can  be  reduced  without  difficulty  to  a  very  fine  powder. 

It  is  not  altered  by  expofure  to-  the  atmofphere.  ^ 

It  is  exceedingly  foluble  in.  water.  At  the  tempera- Solubility 
ture  of  48°,  water,  according^  to  Mr  Wenzel,  difiblvesm  water, 
its  own  weight  of  fugar.  The  folvent  power  of  water 
increafes  with  its  temperature ;  when  nearly  at  the 
boiling  point,  it  is  capable  of  difTolving  any  quantity  of 
fugar  whatever.  Water  thus  faturated  with  fugar  is 
known  by  the  name  of fyrup. 

Syrup  is  thick,  ropy,  and  very  adhefive  ;  when 
fpread  thin  upon  paper,  it  foon  dries,  and  forms  a  kind 
oi  varnifh,  which  is  calily  removed  by  water.  Its  fpeci- 
fic  caloric,  according  to  the  experiments  of  Dr  Craw¬ 
ford,  is  1.286.  When  fyrup  is  fulficiently  concentra  Its  cryftals 
ted,  the  fugar  which  it  contains  precipitates  in  cryftals. 

THe  primitive  form  cf  thele  cryftals  is  a  four-fided 
priim,  wbofe  bafe  is  a  rhomb,  the  length  of  which  is 
to  its  breadth  as  10  to  7  ;  and  vvhofe  height  is  a  mean 
proportion  between  the  length  and  breadth  of  the  bafe. 

The  cryftals  are  ufually  four  or  fix*fided  prifms,  termi¬ 
nated  by  two  Tided,  and  fometimes  by  three- lided  fun> 

.  #  .  f  GUI*. 

Sugar  is  foluble  in  alcohol,  but  not  in  fo  large  a  pro -Ann.dt 
portion  as  in  water.  According  to  Wenzel,  four  .parts  chlta ■ 
of  boiling  alcohol  difiblve  one  of  fugar  §.  It  unites^* 
readily  with  oils,  and  renders  them  mifcible  with  wa-  Solubility 
ter.  A  moderate  quantity  of  it  prevents,  or  at  leaft  in  alcohol* 
retards,  the  coagulation  of  milk  ;  but  Scheele  di (covered  §  ^nc'rM 
that  a  very  large  quantity  of  fugar  caufes  milk  to  coa-.^,’/  *1 

gulatell-  .  .  ijJwtii. 

Sugar  abforbs  muriatic  acid  gas  fiowly,  and  affumes  Dijon  ;i 
a  brown  colour  and  very  ftrong  fmell  J.  .  tranflauoul 

Sulphuric  acid,  when  concentrated,  readily  decom-?.  ^ 
pofes  fugar  ;  water  is  formed,  and  perhaps  alfo  acetous11*  \q 
acid  ;  while  charcoal  is  evolved  in  great  abundance,  and  Atonof 
gives  the  mixture  a  black  colour,  and  a  confider ablets, 
degree  of  confiftency.  The  charcoal  may  be  eafily  fe- 
parated  by  dilution  and  filtration.  When  heat  is  ap¬ 
plied  the  fulphurie  acid  is  rapidly  converted  into  ful- 
phurous  acid.  xl 

When  fugar  is  mixed  with  potafs,  the  mixture  ac-Ofpowk 
quires  a  bitter  and  aflringent  tafte,  and  is  infoluble  in 
alcohol,  though  each  of  the  ingredients  is  very  foluble 
in  that  liquid.  When  the  alkali  is  faturated  with  fulphu- 

ric 


(  ap. 

B'?-r 

V.  -v- 


C  Vegetable  S 

ric  acid,  and  precipitated  by  means  of  alcohol,  the  Aveet 
talk  of  the  fugar  is  reftored  ;  a  proof  that  it  had  tinder- 


j  .  Hello 
tr|  'fa fates , 

P  ‘* 

12 

Cl  .me. 


* 

1 1  ->'• 

J  h.chim 

I  I. 

I I  *3 

Cl  fccat. 


M 

f  illation 
Oh 


*  /  O  '  .  .  ,  v.iui,  il  uau  UUVJtl* 

w/"  "  £one.  no  decoir.pofition  from  the  action  of  the  potaA, 
but  had  combined  with  it  in  the  Hate  of  fugar  * . 

Lime  boiled  with  fugar  produces  nearly  the  fame  ef¬ 
fect  as  potafs  ;  when  an  alkali  is  added  to  the  com- 
pound,  a  fubHance  precipitates  in  white  flakes.  This 
fubftance  is  fugar  combined  with  lime  f .  Sugar  and 
chalk  compote,  as  Leonardi  informs  us,  a  kind  of  ce¬ 
ment  J. 

Sugar,  when  thrown'  upon  a  hot  iron,  melts,  fivells, 
becomes  brownifh  black,  emits  air  bubbles,  and  exhales 
a  peculiar  fmell,  known  in  French  by  the  name  of  ca- 
romel.  At  a  red  heat  it  inftantly  burfts  into  flames 
with  a  kind  of  explofion.  The  colour  of  the  flame  is 
white  with  blue  edges. 

When  fugar  is  diftilled  in  a  retort,  there  comes  over 
a  fluid  which,  at  firll,  fcarcely  differs  from  pure  water ; 
by  and  bye  it  is  mixed  with  pyromucous  acid,  after¬ 
wards  fome  empvreumatic  oil  makes  its  appearance  ;  and 
a  bulky  charcoal  remains  in  the  retort.  This  charcoal 
very  frequently  contains  lime,  becanfe  lime  is  ufed  in 
refining  fugar  ;  but  if  the  fugar,  before  being  fubmit- 
ted  to  diftillation,  be  diflolved  in  water,  and  made  to 
cryfiallize  by  evaporation  in  a  temperature  fcarcely 
higher  than  that  of  the  atmofphere,  no  lime  whatever, 
nor  any  thing  -clfe,  except  pure  charcoal,  will  be  found 
in  the  retort.  During  the  diflillation,  there  come9  over 
a  considerable  quantity  of  carbonic  acid,  and  carbonated 
hydrogen  gas*.  Sugar  therefore  is  dccompofed  by  the 
sblion  of  heat ;  and  the  following  compounds  are  formed 
from  it:  Water,  pyromucous  acid,  oil,  charcoal,  carbonic 
?*acid,  carbonated  hydrogen  gas.  The  quantity  of  oil  is  in- 
confiderable;  by  far  the  irtoil  abundant  product  is  pyro¬ 
mucous  acid.  Sugar  indeed  is  very  readily  conveited 
into  pyromucous  acid;  for  it  makes"  its  appearance  al¬ 
ways  whenever  fyrup  is  raifed  to  the  boiling  tempera¬ 
ture.  Hence  the  fmell  of  caromel,  which  fyrup  at  that 
temperature  emits.  Hence  alfo  the  reafon  that,  wh<m 
we  attempt  to  cryftallize  fyrup  by  heat,  there  always 
remains  behind  a  quantity  of  incry Hallizable  matter, 
known  by  the  name  of  moltijfes  ;  whereas  if  the  fyrup 
be  cryftallized  without  artificial  heat,  every  particle  of 
1  bC  obtainecl  *rom  lt  in  a  cryftalline  form  f. 

et  ‘  Hence  we  fee  the  importance  of  properly  regulating 
the  fire  during  the  cryllallization  of  fugar,  and  the  im- 
menfe  faving  that  would  refult  from  condu&ing  the 
operation  at  a  low  heat. 

it  ompo-  H  follows  from  thefe  fads,  and  from  various  other 
C  Q.  methods  of  deco mpofing  fugar,  that  it  is  compofed  of 
oxygen,  hydrogen,  and  carbon  ;  for  all  the  fubftances 
obtained  from  fugar  by  diflillation  may  be  refolved  in¬ 
to  thefe  elements.  Lavoifier  has  made  it  probable,  by 
a  feries  of  very  delicate  experiments,  that  thefe  Jub¬ 
ilances  enter  into  the  compofition  of  fugar  in  the  follow¬ 
ing  proportions  :  64  oxygen, 

28  carbon, 

8  hydrogen. 
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Of  the  way  in  which  thefe  ingredients  are  combined 
m  fugar,  we  are  Hill  entirely  ignorant.  Lavoifier’s  con- 
ctufions  can  only  be  confidered  as  approximations  to  the 
truth. 

Sugar  is  confidered  as  a  very  noUrifhtng  article  of 
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food.  It  is  found  mod  abundantly  in  the  Juice  of  the  Stirci. 

fugar  cane,  but  many  other  plants  alfo  contain  it.  The  - v — — * 

juice  of  the  ace  r  fa  cch  annum,  or  fugar  maple*  contains  pj  16 
lo  much  of  it,  that  in  North  America  fugar  is  often  ra 
extracted  from  that  tree*.  Sugar  is  alfo  found  in  die*  *VL 
roots  of  carrot,  parfnip,  beet,  &c.  Mr  Achard  has  Tlar‘//Li‘ 
lately  pointed  out  a  method  of  increafing  the  quan-  lii  64  * 
tity  of  fugar  in  beet  fo  much,  that,  according  to  his 
own  account,  it  is  at  prefent  cultivated  in  large  quan¬ 
tities  in  Pruflia,  and  fugar  extracted  from  it  with  ad¬ 
vantage  f*  Farmentier  has  alfo  afeertained  that  the  t  Atl»-  & 
grains  of  wheat,  barley,  See.  and  all  the  other  iimilar  Cbhf' xxxii- 
feeds  which  are  ufed  as  food,  contain  at  firll  a  large 16,3 *  ' 

quantity  of  fugar,  which  gradually  difappears  as  they 
approach  to  a  Hate  of  maturity.  This  is  the  cafe  alfo 
with  peas  and  beans,  and  all  leguminous  feeds,  and  ia 
one  reafon  why  the  flavour  of  young  peas  is  fo  much 
fuperior  to  that  of  old  ones. 


Sect.  II.  Of  Starch. 

When  a  quantity  of  wheat  flour  is  formed  into  a  Method  of 
palte,  and  water  poured  upon  it  till  it  runs  off  colour- obtaining 
kfs,  this  water  foon  depofits  a  very  fine  whitifli  pow~Airch- 
der ;  which,  when  properly  wafhed  and  dried,  is  known 
by  the  name  of  Jlarcb .  When  full  prepared,  it  is  of  a 
grey  colour ;  but  the  fiarchmakers  render  it  white  by 
fteeping  it  in  water  {lightly  acidulated.  The  acid  feems 
to  diflblve  and  carry  off  the  impurities. 

Starch  was  well  known  to  the  ancients.  Pliny  in¬ 
forms  us,  that  the  method  of  obtaining  it  was  firll  in-  l  Lt^  ***& 
vented  by  the  inhabitants  of  the  iflarid  of  Chiof.  c'  7*  g 

Starch  has  a  fine  white  colour,  and  is  ufually  con-ps  pi^per* 
creted  in  longifh  mafies  ;  it  has  fcarcely  any  fmell,  audticc. 
very  little  talle.  When  kept  dry,  it  continues  for  a  long 
time  uninjured  though  expofed  to  the  air. 

Starch  does  not  diflblve  in  cold  water,  but  very  foonHoJaftei 
HU 3  to  powder.  It  combines  with  boiling  water,  and  on  by 

forms  with  it  a  thick  palte.  Linen  dipt  into  this  pafte,  water, 
and  afterwards  dried  fuddenly,  acquires,  as  is  well 
known,  a  great  degree  of  fiiffnefs.  When  this  palte  is 
left  expofed  to  damp  air  it  foon  lotes  its  confiflency, 
acquires  an  acid  talte,  and  its  furface  is  covered  with 
mould. 

Starch  is  fo  far  from  diflblving  in  alcohol,  even  when  Alcohol, 
a  Hilled  by  heat,  that  it  does  not  even  fall  to  powder. 

When  (larch  is  thrown  into  any  of  the  mineral  acids,  A  ** 
at  firll  no  apparent  change  is  vifible.  But  if  an  attempt  Cld5f 
is  made  to  break  the  larger  pieces  while  in  acids  to 
powder,  they  refill  it,  and  feel  exceedingly  tough  and 
adhefive.  Sulphuric  acid  diflblve 8  it  flowly,  and  at  the 
fame  time  a  fmell  of  fulphurous  acid  is  emitted,  and 
fuch  a  quantity  of  charcoal  is  evolved,  that  the  difh 
containing  the  mixture  may  be  inverted  without  fpil- 
ling  any  of  it.  Indeed  if  the  quantity  of  Harch  be  fuf- 
ficient,  the  mixture  becomes  perfectly  foil'd.  The  char¬ 
coal  may  be  feparated  by  dilution  and  filtration.  In 
muriatic  acid  Hatch  diflblves  Hill  more  flowly.  The 
folution  refembles  mucilage  of  gum  arabie,  and  Hill  re¬ 
tains  the  peculiar  odour  oi  muriatic  acid.  When  allow¬ 
ed  to  Hand  for  fome  time,  the  folution  gradually  ft  pa- 
rates  into  two  parts;  a  perfedlly  tranfparent  Hraw-co- 
loured  liquid  below,  and  a  thick,  muddy,  oily,  or  rather 
mucilaginou-.  fubftance,  above.  When  water  is  poured  in, 
the  muriatic  fmell  inHantly  difappears,  and  a  Hrong  fmell 
is  exhaled,  precifely  fimilar  to  that  which  is  felt  in  corn- 
3  X  2  mill?, 
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mills.  Ammonia  occafions  a  flight  precipitate,  but  too 
fmall  to  be  examined. 

Nitric  acid  difTolvcs  ftarch  more  rapidly  than  the 
other  two  acids ;  it  acquires  a  green  colour,  and  emits 
nitrous  gas.  The  folution  is  never  complete,  nor  do 
any  cryftals  of  oxalic  acid  appear  unlefs  heat  be  applied. 
In  this  refpe£l  ftarch  differs  from  fugar,  which  yields 
oxalic  acid  with  nitric  acid,  even  at  the  temperature  of 
the  atmofphere.  When  heat  is  applied  to  the  folution 
of  ftarch  in  nitric  acid,  both  oxalic  and  malic  acid  is 
formed,  but  the  undiffolvcd  fubftance  ftill  remains. 
When  feparated  by  filtration,  and  afterwards  edulco¬ 
rated,  this  fubftance  has  the  appearance  of  a  thick  oil, 
not  unlike  tallow  ,*  but  it  diffolves  readily  in  alcohol. 
When  diftilled,  it  yields  acetous  acid,  and  an  oil  having 
the  fmell  and  the  confidence  of  tallow  *. 

When  ftarch  is  thrown  upon  a  hot  iron,  it  melts, 
blackens,  froths,  fwclls,  and  burns  with  a  bright  flame 
like  fugar,  emitting,  at  the  fame  time,  a  great  deal  of 
fmoke  ;  but  it  does  not  explode,  nor  has  it  the  caromel 
fmell  which  diftinguifhe3  burning  fugar.  When  diftil¬ 
led,  it  yields  water  impregnated  with  an  acid,  fuppoftd 
to  be  the  pyromucous,  and  mixed  with  a  little  einpy- 
reumatic  oil.  The  charcoal  which  remains  is  taiily 
diflipated  when  fet  on  fire  in  the  open  air ;  a  proof  that 
it  contains  very  little  earth. 

Barley  grain  confifts  almoft  entirely  of  ftarch,  not 
however  in  a  date  of  perfeft  purity.  In  the  procefs  of 
malting,  which  is  nothing  elfe  than  canfing  the  bailey 
to  begin  to  vegetate,  a  great  part  of  the  ftarch  is  convert¬ 
ed  into  fugar.  During  this  proctfs  oxygen  gas  is  ab* 
forbed,  and  carbonic  acid  gas  is  emitted.  Water,  too,  is 
abfolutely  neceftary  ;  hence  it  is  probable,  that  it  is  de- 
compofed,  and  its  hydrogen  retained  Starch,  then, 
feems  to  «be  converted  into  fugar  by  diminifhing  the 
proportion  of  its  carbon,  and  encreafing  that  of  its  hy¬ 
drogen  and  oxygen.  Its  diftillation  (hews  us  that  it 
contains  no  other  ingredients  than  thefe  three. 

Starch  is  contained  in  a  great  variety  of  vegetable 
fubftances ;  moft  commonly  in  their  feeds  or  bulbous 
roots ;  but  fometimes  alfo  in  other  parts.  Mr  Par- 
mentier,  whofe  experiments  have  greatly  contributed 
towards  an  accurate  knowledge  of  ftarch,  has  given  us 
the  following  lift  of  the  plants  from  the  roots  of  which 
it  may  be  extra&ed. 


Ardtium  lappa, 
Atropa  belladonna, 
Polygonum  biftorta, 
Jiryonia  alba, 
Golchicum  autumnale, 
Spiicen  filipendula, 
Ranunculus  bulbofus,. 
Scrophularia  nodofa, 
Sambucus  ebulus, 


Imperatoria  oftrutheum, 
Hyofcyamus  niger, 
Rumex  obtufifolius, 

-  acutus, 

aquaticus, 


- - -  nigra, 

Orchis  morio, 


Arum  maculatum, 
Orchis  mafcula, 

Iris  pfeudacorus, 

—  foetid  iffima, 

Orobus  tuberofu3, 
Bunium  bulbocaftanum. 


It  is  found  alfo  nearly  pure  in  the  following  feeds : 
Oats,  Chefnut,  Acorn, 

Rice,  Horfechefnut,  And  alfo  in 

Maiz,  Peas,  Salop, 

Millet,  Beans,  Sago. 

Sect.  III.  Of  Gluten . 

When  wheat  flour  is  wafhed  in  the  manner  de- 
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feribed  in  the  laft  fe&inn,  in  order  to  obtain  ftarch  Albumen. 

fiom  it,  the  fubftance  which  remains,  after  every  thing' - 

has  been  wafhed  away  which  cold  water  can  feparate,Gju(^ 
is  called  gluten.  It  was  difeovered  by  Beccaria  an  Ita-howobtaia 
lian  plnlofopher,  to  whom  we  are  indebted  for  the  firiled. 
analyfis  of  wheat  flour  f .  t  Co^> 

Gluten,  when  thus  obtained,  is  of  a  grey  colour,  ex*  Aca<i'  x‘u 
ceedingly  tenacious,  dudtile,  and  elaftic,  and  may  be  ex.  ^ 
tended  to  twenty  times  its  originaLlength.  When  very 
thin,  it  is  of  a  whitifh  colour,  and  has  a  good  deal  of  re- 
femblance  to  animal  tendon  or  membrane.  In  this  Itate  it 
adheres  very  tenacioufly  to  other  bodies,  and  has  often 
been  ufed  to  cement  together  broken  pieces  of  porce¬ 
lain.  Its  fmell  is  agreeable.  It  has  icarce  any  tafte, 
and  does  not  lofe  its  tenacity  in  the  mouth.  ^ 

When  expofed  to  the  air,  it  gradually  dries  ;  and,Aftiono£ 
when  completely  dry,  it  is  pretty  hard,  brittle,  flightlyair, 
tranfparent,  of  a  dark  brown  colour,  and  has  fome  re- 
femblance  to  glue.  It  breaks  like  a  piece  of  glafs,  and 
the  edges  of  the  fradlure  refemble  in  fmoothnefs  thofe 
of  broken  glafs  ;  that  is  to  fay,  it  breaks  with  a  vitreous 
frafture. 

When  expofed  to  the  air,  and  kept  moift,  it  foon 
putrifies  ;  but  when  dry,  it  may  be  kept  any  length  of  ^ 
time  without  alteration.  It  is  infoluble  in  water  ;  tho’  Water, 
it  imbibes  and  retains  a  certain  quantity  of  it  with 
great  obftinacy.  To  this  water  it  owes  its  elafticity 
and  tenacity.  When  boiled  in  water,  it  lofes  both  thefe 
properties.  It  is  foluble  in  alcohol,  as  Mr  Vauquelin 
informs  us  and  precipitated  again,  as  Mr  Fourcroyj  ^nn^€ 
has  obferved,  by  pouring  into  the  alcohol  two  parts  o iCbim.  vi, 
water  §.  Ijf  ... 

Gluten  is  foluble  in  the  three  mineral  acids.  When^1  ,VIIU 
nitric  acid  is  poured  on  it,  and  heat  applied,  there  is  a 
quantity  of  azotic  gas  emitted,  as  Bertholiet  difeovered; 
and,  by  continuing  the  heat,  a  quantity  of  oxalic  acid  jj  yau^U(nH 

is  formed  j|.  Ibid  vi. 

Alkalies  diftolve  gluten  when  they  are  aflifted  byi7&- 
heat.  The  folution  is  never  perfe&ly  tranfparent.  A-  30 
cids  precipitate  the  gluten  from  alkalies,,  but  it  is  defti-  Alkalies 
tute  of  its  elafticity  ^J.  1  Fcunry, 

When  moift  gluten  is  fuddenly  dried,  it  fwells  ama-^J*1 
zingly.  Dry  gluten,  when  expofed  to  heat,  cracks, 
fwelh,  melts,  blackens,  exhales  a  fetid  odour,  and  burns 
precifely  like  feathers  or  horn.  When  diftilled,  there 
comes  over  water  impregnated  with  ammonia  and  an 
empvreumatic  oil  ;  the  charcoal  which  remains  is  with 
difficulty  reduced  to  afties.  From  thefe  phenomena,  it  Its  Compo- 
is  evident  that  gluten  is  compofed  of  carbon,  hydro- fition. 
gen,  azot,  and  oxygen  :  perhaps  alfo  it  contains  a  little 
lime.  In  what  manner  thefe  fubftances  are  combined  is  • 
unknown.  . 

The  only  vegetable  fubftance  which  has  been  hither- 3ubUanccS 
to  found  to  contain  it  abundantly,  is  wheat  flour.  Vau-cop taming 
quelin  alfo  found  it  in  the  fruit  of  the  cajfia  fflulorls *,k. 
and  Fourcroy  in  the  bark  of  a  fpecies  of  quinquina  from  *  Ib;  * 

St  Domingo  f.  It  probably  exifts  in  many  other  plants,  j  v$, 

Sect.  IV.  Of  Albumen.  1 

If  the  water  in  which  wheat  flour  has  been  wafhed 
in  order  to  obtain  ftarch  and  gluten,  according  to  the 
dire&ions  laid  down  in  the  two  laft  fe&ions,  be  filtra¬ 
ted,  and  afterwards  boiled,  a  fubftance  precipitates  in 
white  flakes ;  to  which  Mr  Fourcroy,  who  firft  pointed 
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I.  Vegetable 

it  out,  has  given  the  name  of  albumen  {  a),  on  account  of 
its  refemblance  to  the  white  of  an  egg  J. 

It  is  evident,  from  the  method  of  obtaining  it,  that 
albumen,  in  its  natural  ftate,  is  foluble  in  water,  and 
that  heat  precipitates  it  from  that  fluid  in  a  concrete 
ftate.  While  difTolved  in  water,  it  has  feared  y  any 
tafte  ;  but  it  has  the  property  of  changing  vegetable 
blues,  efpecially  that  which  is  obtained  from  the  flowers 
of  the  mallow  ( malva  fylveflris ),  into  a  green  §.  When 
allowed  to  remain  difTolved  in  water,  it  putrilies  with¬ 
out  becoming  previoufly  acid  |j. 

After  it  lias  been  precipitated  from  water  in  a  con¬ 
crete  ftate  by  boiling,  it  is  no  longer  foluble  in  water 
as  before.  Alcohol  alfo  precipitates  it  from  water  pre- 
cifely  in  the  fame  ftate  as  when  it  is  precipitated  by 
heat. 

When  concrete  albumen  is  dried  it  becomes  fome- 
what  tranfparent,  and  very  like  glue.  In  that  ftate  it 
*  l  is  loluble  in  alkalies,  efpecially  ammonia5*. 

When  diftilled  it  gives  out  carbonnt  of  ammonia,  a 
red  fetid  oil,  and  carbonated  hydrogen  gas  ;  and  a  fpon- 
35  gy  charcoal  remains  behind  f .  From  this,  it  is  evident 
Ijompo-  that  albumen,  like  gluten,  is  compofed  of  carbon,  azot, 
by-  hydrogen,  and  oxygen  ;  but  the  proportions  and  com- 
binations  of  thefe  fubftances  are  altogether  unknown. 

Mr  Fourcroy  found  albumen  in  the  ex prefied  juice 
of  icurvy  grafs,  creflcs,  cabbage,  and  almoft  all  cruci¬ 
form  plants.  He  found  it,  too,  in  a  great  many  young 
and  fucculent  plants  ;  but  never  a  particle  in  thofe  parts 
of  vegetables  which  contain  an  acid.  He  obftrved  alfo 
that  the  quantity  decreafed  couftantly  with  the  age  of 
the.  plant. 

Sect.  V.  Of  Jellt. 

If  we  prefs  out  the  juice  of  ripe  blackberries,  cur¬ 
rants,  and  many  other  fruits,  and  allow  it  to  remain  for 
fome  time  in  a  ftate  of  reft,  it  partly  coagulates  into  a. 
tremulous  foft  fubftance,  well  known  by  the  name  of 
jelly .  If  we  pour  off  the  uncoagulated  part,  and  wafh 
the  coagulum  with  a  fmall  quantity  of  water,  we  obtain 
jelly  approaching  to  a  ftate  of  purity. 

.  In  this  ftate  it  i9  nearly  colourlefs,  unlefs  tinged  by 
heroes  t^e  pecupar  colouring  matter  of  the  fruit  ;  it  lias  a  plea^ 
fan*  tafte,  and  a  tremulous  eonfiftency.  It  is  fcarce- 
ly  foluble  in  cold  water,  but  very  foluble  in  hot  water  ; 
and,  when  the  folution  cools,  it  again  coagulates  into 
iH7w//*,the  form  of  a  jelly  J.  When  long  boiled,  it  lofes  the 
property  of;  gelatiniling  by  cooling,  and  becomes  ana- 
,  V1*  lagous  to  mucilage  J.  This  is  the  reafon  that  in  ma- 
.  ibid,  king  currant  jelly,  or  any  ether  jelly,  when  the  quan¬ 
go.  tity  of  fugar  added  is  not  fufiicient  to  abforb  all  the 
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watery  parts  of  the  fruit,  and  confequently  it  Is  necef- 
fary  to  concentrate  the  liquid  by  long  boiling,  the  mix¬ 
ture  often  lofes  the  property  of  coagulating,  and  the 
jelly,  of  courfe,  is  fpoiled$.  {  / 1nn.de 

Jelly  combines  readily  with  alkalies  ;  nitric  acid  con-^;w*  v* 
verts  it  into  oxalic  acid,  without  leparating  any  azotic  I|°2* 
gas  || .  When  dried  it  becomes  tranfparent  ^[.  When 
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diftilled  it  affords  a  great  deal  of  pyromucous  acid,  ar  ilid.y, 
fmall  quantity  of  oil,  and  fcarcely  any  ammonia  f..  100. 

Jelly  exifts  in  all  acid  fruits,  as  oranges,  lemons,  f  vi.  ^ 
goofeberries,  Sc c.  arid  no  albumen  is  ever  found  in  thofe 
parts  of  vegetables  which  contain  an  acid.  This  cir- 
cumftance  lias  induced  Fourcroy  to  fuppofe  that  jelly 
is  albumen  combined  with  an  acid  *  :  but  this  conjee-  *  JbU.  lii*. 
ture  has  not  been  verified  by  experiment;  nor  indeed2'*1' 
is  it  probable  that  it  ever  fhall  ;  as.  albumen  evidently 
contains  a  quantity  of  azot,  and  jelly  fcarcely  any.  The 
products  of  jelly  by  diftillation  ihtw  that  it  approaches 
nearer  than  any  other  vegetable  fubftance  to  the  nature 
of  fugar. 

Sect.  VI..  Of  Git:. 

There  is  a  thick  tranfparent  taftelefs  fluid  which 
fonr.etimes  exfudes  from  certain  fpecies  of  trees.  It  is 
very  adhefive,  and  gradually  hardens  without  lofmg  its 
tranfparency  ;  but  eafily  foften3  again  when  moillentd  37 
with  water.  This  exfudation  is  known  by  the  name  T(r  ‘m 
gum.  The  gum  molt  commonly  ufed  is  that  which  ex.°^“linCvi* 
fudes  from  different  fpecies  of  the  mimofa ,  particularly 
the  miotic  a  f .  It  is  known  by  the  name  of  gum  arable.  f  SelQuJba* * 
Gum  likewife  exfudes  abundantly  from  the prunus  avium,  Plilof. 
or  common  wild  cherry  tree  of. this  country.  Mag.  v. 

Gum  is  ufually  obtained  in  fmall  pieces  like  tears, 
moderately  hard,  and  fomewhat  brittle  while  cold,  fo 
that  it  can  be  reduced  by  pounding  to  a  fine  powder. 

Its  colour  is  ufually  yellowifh,  and  it  is  not  deftitute  of 
luftre.  it  lias  no  fmdl  ;  its  lafte  is. inilpid. 

Gum  undergoes  no  change  from  being  expofed  to 
the  atmofphere  ;  but  the  light  of  the  fun  makes  it  af-  33 
fume  a  white  colour.  Water  diffolves  it  in  large  quan-  A3ioa  ot. 
tities.  .The  folution  which  is  known  by  the  name  of  ,vatc,:‘ 
mucilage  (b),  is  thick  and  adhefive  :  it  is  often  ufed  as 
a  pafte,  and  to  give  ftiftntfs  and  luftre  to  linen.  When 
fpread  out  thin  it  foon  dries,  and  has  the  appearance  of 
a  varnifh  ;  but  it  readily  attracts  moifture,  and  becomes 
glutinous.  Water  wafhes  it  away  entirely.  When  mu¬ 
cilage  is  evaporated  the  gum  is  obtained  unaltered. 

Gum  is  infoluble  in  alcohol.  When  alcohol  is  pour- 
ed  into  mucilage,  the  gum  immediately  precipitates  ;  *  C° 
becaufe  the  affinity  between  water  and  alcohol  is  greater 
than  that  between  water  and  gum. 

The  a&ion  of  alkalies  and  earths  upon  gum  has  not 

been 


(a)  The  exiftence  of  albumen  in  vegetables  was  known  to  Scheele.  Fie  mentions  it  particularly  in  his  paper 
on  Milk,  firft  publifhed  in  the  year  1780.  See  Scheele' s  Works,  II.  55.  Dijon  edition. 

(b)  Hermftadt  ufes  this  word  in  a  different  fenfe.  He  makes  a  diltin&ion  between  gum  and  mucilage .  The 
folution  of  gum  in  water  is  tranfparent  and  glutinous,  and  can  be  drawn  out  into  threads  ;  whereas  that  of  mu¬ 
cilage  is  opake,  does  not  fed  glutinous,  but  flippery,  and  cannot  be  drawn  into  thread?.  Gum  may  be  feparated 
from  mucilage  by  the  following  procefs  ; 

Let  the  gum  which  is  fuppofed  to  be  mixed  with  mucilage,  previoufly  reduced  to  a  dry  mafs,  be  diffolved  in 
as  fmall  a  quantity  of  water  as  poffible*  and  into  the  folution  drop  at  intervals  diluted  fulphuric  acid.  The  mu¬ 
cilage  coagulates  while  the  gum  remains  difTolved.  When  no  more  coagulation  takes  place,  let  the  mixture  re* 
iricin  at  reft  for  fome  time,  and  the  mucilage  will  precipitate  to  the  bottom,  and  affume  the  confidence  of  jelly* 
Decant  off  the  liquid  part,  and  evaporate  the  mucilage  to  drynefa  by  a  gentle  heat  till  it  acquires  the  confiftencc. 
of  horn.  Med*  and  Phyf  Jour.  iiL  37°. .  .  * 
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been  examined.  Acids  do  not  precipitate  it  from  mu¬ 
cilage  J.  The  concentrated  mineral  acids  deftrby  it 
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fit  ion. 


I  IM- 


Concentrated  fubhtrric  acid  decompofes  it ;  water  is 
formed,  and  perhaps  alfo  acetousacid;  while  charcoahis 
precipitated.  Nitric  acid  converts  it  into  oxalic  acid  ; 
oxy* muriatic  acid,  on  the  contrary,  into  citric  acid*. 

,  When  gum  is  expofed  to  heat  it  foftens  and  fwells, 
but  does  not  melt ;  it  emits  air  bubbles,  blackens,  and 
at  laft,  when  nearly  reduced  to  charcoal,  emits  a  low 
blue  flame.  This  flame  appears  fooner  if  a  flaming 
fob  fiance  be  held  juft  above  the  gum.  After  the  gum 
is  con  fumed,  there  remains  a  fmall  quantity  of  white 
allies,  compo  led  chiefly  of  the  carbonats  of  lime  and 
potafs. 

When  gum  is  diftdled  in  a  retort,  the  produ&s  are 
water  impregnated  with  a  conflderable  quantity  of  py- 
romucous  acid,  a  little  empyreumatic  oil,  carbonic  acid 
gas,  and  carbonated  hydrogen  gas.  v.When  the  pyro- 
mucous  acid  obtained  by  this  procefs  is  fatprated  with 
lime,  a  quantity  of  ammonia  is  difengaged  w ilk  which 
that  acid  had  been  combined.  The  charcoal  which  re¬ 
mained  in  the  retort  leaves  behind  it,  after  incineration, 
a  little  lime,  and  phofphat  of  lime$ 

Thefe  experiments  fnew  us  that  gum  is  compofed  of 
hydrogen,  carbon,  oxygen,  azot,  lime,  and  oliofphorus; 
but  the  proportions  and  combinations  of  theie  fubftances 
are  unknown  to  us.  ,r  Mr  Cruickfhank  has  rendered  it 
probable  that  the  quantity  of  carbon  is  greater,  -  and 
the  quantity  of  oxygen  lefs,  in  gum  than  in  fugar  ||. 

Gum,  or  mucilage,  exifts  moft  abundantly  in  young 
plants,  and  gradually  difappears  as  they  arrive  at  per¬ 
fection.  It  forms  a  great  proportion-of  the  leaves  and 
roots#of  malty  eatable  plants. 
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Extract  is  foluble  in  acids, 
not  melt  it  $. 

It  is  found  in  a  great  variety  of  plants  ;  but  as  no  $  ^  ^n!i> 
method  of  obtaining  it  perfeClly  pure  has  hitherto  been 
difcovered,  the  extraCts  of  different  plants  differ  fome- 
w hat  from  each  other  both  in  their  colour  and  fmell. 


Sect.  VIII. 


Sect.  VII.  Cf  Extract. 
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The  word  extratt  was  at  fkft  applied  to  *all  thofe 
fubftances  which  were  extracted  from  plants  by  means 
of  water,  and  confequently  included  gum,  jelly,  and  fe- 
veral  other  bodies.  But  of  latent  has  been  confined,  by 
thofe  chemifts  who  have  paid  attention  to  the  ufe  of 
language,  to  a  fubftance  which  exifts  in  many  plants, 
and  which  may  be  obtained  by  infufm gfoffron  in  water 
for  fome  time,  filtrating  the  infufion,  and  evaporating 
it  to  drynefs.  The  refiduum, -after  evaporation,  is  ex- 
traft  nearly  pure  *J.  .It  pofteffes  the  following  pro¬ 
perties  : 

Water  ■  difTolves  it  in  connderable  quantities,  efpe- 
cially  hot  water.  Alcohol  alfo  difTolves  it  with  faci¬ 
lity.  'This  property  of  being  foluble  both  in  water  and 
alcohol  has  induced  fome  chemifts  to  give  extratt  the 
name  of foap.  ‘  It  is  infoluble  in  fulphuric  ether.  Thefe 
three  properties  are  fufficient  to  dillinguilh  it  from  every 
other  vegetable  fubftance  *. 

When  the  folution  of  extraCl  in  water  is  expofed  for 
fome  time  in  the  open  air,  the  extract  precipitates,  and 
is  now  no  longer  foluble  in  water.  This  change  is 
fuppofed  to  proceed  from  the  addition  of  a  quantity- of 
oxygen  which  it  imbibes  from  the  atmofphere  -f . 

When  oxy- muriatic  acid  is  poured  into  a  watery  fo¬ 
lution  of  extradl,  that  fubftance  precipitates  in  yellow 
flakes.  Thefe  flakes  are  infoluble  in  water  ;  they  are 
infallible  alfo  in  alcohol  at  the,  temperature  of  97°;  but 
that  liquid  difTolves  them  at  the  temperature  of  120°. 
They  are  foluble  alfo  in  .  alkalies,  and 
water  they  melt  into,  a  yellow  mafsj. 


in  boiling-hot 
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iF'a  quantity  of  nut  galls,  'coarfely  powdered,  be prCplJ». 
kept  for  fome  time  infufed  in  cold  water,  if  the  water  cion  oi  ur 
be  filtered,  and  a  folution  of  muriat  of  tin  be  drop: 
into  it,  a  copious  white  precipitate  Tails  to  the  bottom. 

This  precipitate  is  to  be  carefully  wafhed  and  difftifed 
(for  it  will  not  diflolve)  thro'  a  large  quantity  of  water, 
and  this  water  is  to  be  fat urated  with  fulphurated  hydro¬ 
gen  gas  fo  completely  that  it  will  not  abforb  any  more. 

By  this  treatment  the  white  precipitate  will  gradually 
difappear,  and  a  brown  precipitate  will  take  its  place. 

This  brown  precipitate  mull  he  feparated  by  filtration; 
and  the  water,  which  "has  now  acquired  the  colour  and 
the  tafte  of  the  infufion  of  nut  galls,  muft  be  evaporated 
to  drynefs.  A  fubftance  remains  behind,  known  by 
the  name  of  tan  or  tannine. 

It  wasrkrft  difcovered  by  Seguin,  who  pointed  out 
fome  of  its  properties,  and  the  method  of  dete&ing  it 
in  plants  ||  The  above  method  of  obtaining  it-ina||  NM- 
ftate  of  purity  was  contrived  by  Mr  Prouft.  ri  an  exifts/™ J 
in  the  folution  of  nut  galls  combined  with  gallic  acid.1-  ^l* 

T  he  oxyd  of  tin  has  a  ftrong  affinity  for  it.  When 
muriat  of  tin  is  poured  in,  the  tan  combines  with  the 
oxyd,  and  the  compound,  being  infoluble,  falls  to  the 
bottom.  Sulphur  has  a  ftronger  affinity  for  the  oxyd 
than  tan  has.  Hence  when,  fulphurated  hydrogen  gas  is 
thrown  upon  this  compound,  the  fulphur  leaves  the  gas 
and  combines  with  the  tin  ;  and  the  compound,  being 
infoluble,  falls  to  the  bottom  :  The  hydrogen  gas 
efcapes,  and  nothing  remains  in  the  water  except  the 
tan. 

Tan  is  a  brittle  fubftance,  of  a  brown  colour.  It-  ^ 
break?  with  a  vitreous  fra&ure,  and  does  not 
moifture  from  the  air.  Its  tafte  is  exceedingly  aftrin- 
gent.  it  is  very  foluble  in  water.  The  folution  is  of 
a  deep  brown  colour,  a  very  aftringent  and  bitter  tafte, 
and  has  the  odour  which  diftinguifhes  a  folution  of  nut 
galls.  It  froths,  when  agitated,  like  a  folution  of  foap  ; 
but  does  not  feel  unctuous.  Acids  precipitate  the  tan 
from  this  folution. 

Tan  is  ftill  more  foluble  in  alcohol  than  in  water. 

When  the  folution  of  tan  is  poured  into  a  folution 
cf  the  brown  fulphat  of  iron,  a  deep  blue  coloured  pre¬ 
cipitate  immediately  appears,  confifting  of  the  tan  com¬ 
bined  with  the  oxyd.  This  precipitate,  when  dried,  af- 
fumes  a  black  colour.  It  is  decompofed  by  acids.  The 
green  fulphat  of  iron  is  not  altered  by  tan. 

When  too  great  a  proportion  of  brown  fulphat  of 
iron  is  poured  into  a  folution  of  tan,  the  fulphuric  acid, 
fet  at  liberty  by  the  combination  of  the  iron  and  tan,  is 
fufficient  to  reduTolve  the  precipitate  as  it  appears  ;  but 
the  precipitate  may  eaiily  be  obtained  by  cautioufly  fa- 
turating  this  excefs  of  acid  with  potafs.  When  the  ex¬ 
periment  is  performed  in  thi3  maimer,  all  the  red  fulphat 
of  iron  which  remains  in  the  folution  undecompofed  k 
converted  into  green  fulphat.  Mr  Prouft,  to  whom  we 
are  indebted  for  almoft  every  thing  yet  known  concern¬ 
ing  the  properties  of  tan,  fuppofes  that  this  change  is 

produced 
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C  tpbor.  produced  by  the  tan  abforbing  oxygen.  Fom  the  iron. 
u  may  very  pcfiibly  be  the  cafe  ;  but  h is  experiments 

are  inftifhcient  to  prove  that  it  is.  The  fame  change 
takes  place  if  red  oxyd  be  mixed  with  a  con fi detable 
excefs  of  fulphuric  add,  and  diluted  with  water. 

Tan  combines  readily  with  oxygen.  When  oxy  mu 
riatic  acid  is  poured  upon  it,  its  colour  deepens,  and  it 
lofes  all  its  peculiar  characters  *. 

Tan  exifts  in  almofl  all  thofe  vegetable  fubftances 
which  have  an  aftringent  tafte.  It  is  almotl  conftamly 
combined  with  gallic  acid.  The  following  table,., drawn 
con-Up  j^lr  Biggin  f,  though  the  rule  which  the  author 
4  ^  followed  in  making  his  experiments  precluded  rigid  ac- 
u  ‘  curacy,  will  ferve  to  give  fome  idea  of  the  proportions 
of  tan  which  exilt  in  different  plants  : 


♦  Olft, 

A  & 

Oi.xxv. 

a: 

t 


I  . 


Prop,  of  Tan. 

Prop,  of  Tan . 

Elm  -  .  - 

2,1 

Sallow 

4,6 

Oak  cut  in  wnnter  - 

2,1 

Mountain  afh 

4>7 

Horfe  chefnut 

2,2 

Poplar 

-  6,0 

Beech  -  -  - 

2,4 

Hazel 

<5,3 

Willow  (boughs) 

Afh 

6,6 

Elder  -  -  * 

3>° 

Spanifh  cliefnut 

-  9,0 

Plum  tree 

4,0 

Smooth  oak 

•  9,2 

Willow  (trunk) 

4,° 

Oak  cut  in  fpring 

9,6 

Sycamore  - 

4ii 

Huntingdon  or  Lei- 

|  x  0, 1 

Birch 

4A 

cefter  willow 

Cherry  tree  - 

4,2 

Sumach 

16,2 

Sect.  IX.  Of  Oils. 

There  are  two  fpecies  of  oils  ;  namely,  fixed  and  vo¬ 
latile  :  both  of  which  are  found  abundantly  in  plants. 

1.  Fixed  oil  is  found  in  the  feeds  of  many  plants*  e- 
fpecially  of  the  olive,  beech, .flax,  almond,  rape,  &c. 

2.  Volatile  oil  is  obtained  by  difollation  from  the 
leaves,  flowers,  or  root**  of  aromatic  plants,  as  lavender, 
rofe3,  rofemary,  &c. 

As  an  account  of  the  properties  of  oils  has  been  given 
already  in  the  article  Chemistry,  Suppl.  it  would  be 
fuperfluous  to  repeat  it  here. 

Sect.  X.  Of  Camphor. 

The  hunts  camphorata  i *  a  tree  which  grows  in 
China,  Japan,  and  ieveral  parts  of  India.  VV  hen  the 
roots  of  this  tree  are  put  into  an  iron  pot  furnifhed  w  ith 
a  capital,  and  a  fufficient  heat  is  applied,  a  particular 
fubllance  fufclimes  into  the  capital,  which  is  known  by 
the  name  of  camphor.  The  Dutch  afterwards  purify 
this  camphor  by  a  fecond  fublimation. 

Camphor  is  a  white  brittle  fubftance,  having  a  pecu* 
liar  aromatic  odour  and  a  ftrong  tafte. 

It  is  not  altered  by  atmofph^’C  air  ;  but  it  is  fo  vo- 
o  mphor  fatile,  that  if  it  be  expofed  during  warm  weather  in  an 
open  veffel,  it  evaporates  completely.  When  Ciblimed 
in  clofe  veffel s  it  cryflallifes  in  hexagonal  plates  or  pyra¬ 
mids  *. 

It  is  infoluble  in  water  ;  but  it  communicates  to  that 
liquid  a  certain  portion  of  its  peculiar  odour. 

It  difTolves  readily  in  alcohol,  and  is  precipitated 
again  by  water.  If  the  alcohol  be  diluted  with  water 
as  much  as  poflible,  without  cauGng  the  camphor  to 
precipitate,  fmall  cryftals  of  camphor  refembling  feathers 
gradually  form  f 

iV.  Camphor  is  foluble  alfo  in  hot  oils,  both  fixed  and 
p.  *x.  volatile  ;  but  as  the  folution  cools  the  camphor  pxeci- 
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pitates,  and  aftumes  the  form  of  plumcfe,  or  feather-like  Camphor.^ 
cryftals 

Camphor  is  not  a &ed  on  by  alkalies,  either  pure  or  M(m  }>ar% 
in  the  date  of  carbonats.  Pure  alkalies  indeed  feem  i;56,p.  4X, 
to  diffolve  a.  little  camphor  ;  but  the  quantity  is  too 
fmall  to  be  perceptible  by  any  ether  quality  than  its 
od  ur$.  Neither  is  it  aded  upon  by  any  of  the  neutral  j  Bouillon 
falts  which  have  hitherto  been  tried.  la  Grange, 

Acids  diffolve  camphor,  but  it  is  precipitated  again,  ^nn-  dt  ... 
unaltered,  by  alkalies,  and  even  by  water.  The  folution^”*  X£Ul4 
of  camphor  in  fulphuric  acid  is  red  ;  that  in  the  nitric 
acid  is  yellow.  This  laft  folution  has  obtained  the  abfurd 
name  of  oil  of  camphor .  When  nitric  acid  is  diftilled 
repeatedly  off  camphor,  it 'converts  it  into  camphoric 
acid. 

Muriatic,  fulphurous,  and  fluoric  acids,  in  the  ftate 
of  gas,  diffolve  camphor.  When  water  is  added,  the 
camphor  appears  unaltered  in  flakes,  which  fwiin  on  the 
furface  of  the  watery.  $  Fourcrwj 

When  heat  is  applied  to  camphor  it  is  volatilized.  If' 
the  heat  be  fudden  and  flrong,  the  camphor  melts  be¬ 
fore  it  evaporates.  It  catches  flame  very  readily,  and 
emit3  a  great  deal  of  fmokcas  it  burns,  but  it  leaves  no 
refiduum.  It  is.  fo  inflammable  that  it  continues  to 
burn  even  on  the  furface  of  water.  When  camphor  is 
let  on  fire  in  a  large  glafs  globe  filled  with  oxygen  gas, 
and  containing  a  little  water,  it  burns  with  a  very 
bright  flame,  and  produces  a  great  deal  -of  heat.  The 
inner  furface  of  the  glafs  is  foon  covered  with  a  black 
powder,  which  has  all  the  properties  of  charcoal,  a 
quantity  of  carbonic  acid  gas  is  evolved,  the  water  in 
the  globe  acquires  a  ftrong  fmell,  and  is  impregnated  1 
with  carbonic  acid  and  camphoric  acid  |j.  43 

If  two  parts  of  alumina  and  one  of  camphor  be  form-  Its  analyfo. 
ed  into  a  pafte  with  water,  and  diflilled  in  a  glafs  re-  |)  Bouillon 
tort,  there  comes  over  into  the  receiver  (which  fhould/<3  Grange, 
contain  a  little  water,  and  communicate  with  a  pneu-*^’ l6®‘ 
matic  apparatus)  a  volatile  oil  of  a  golden  yellow  co¬ 
lour,  a  little  camphoric  ackkwhich  dilfolves  in  the  wa¬ 
ter,  and  a  quantity  of  carbonic  acid  gas,  and  carbona¬ 
ted  hydrogen  gas, -which  may  bocolle£tsd  by  means  of 
a  pneumatic  apparatus.  There  remains  in  the  retort  a 
fubflar.ee  of  a  deep  black  colour,*  compofed  of  alumina 
and. charcoal.  By  this  procefs,  from  12 ’.284  parts  of 
camphor,  Mr  Bouillon  la  Grange,  to  whom  we  are  in¬ 
debted  for  the  whole  of  the  analyfis  of  camphor,  ob¬ 
tained- 45.836  parts  of  volatile  oil,  and  30.57 1  parts 
(if  charcoal.  The  proportion  of  the  other  produ&s  wa3 
not  ascertained  *.  *  p. 

From  this  analyfis,  Mr  Bouillon  la  Grange  concludes,  l$h 
that  camphor  is  compofed.  of  volatile  oil,  and  charcoal 
or- carbon,  combined  together.  We  learn,  from  his  ex¬ 
periments,  that  the  ultimate  ingredients  of  camphor  are 
carbon  and  hydrogen  ;  and  that  the  proportion  of  car¬ 
bon  is  much  greater  than. in  oils. 

Camphor  exifl8  is  a  great  many  plants.  Neumann,  pju)1ffco^ 
Geoffroy,  and  Cartheufer,  extiadled  it  from  the  roots  tailing  it. 
of  zedoary,  thyme,  fage,  &c.  and  rendered  it  probable 
that  it  is  contained  in  almofl  all  the  labiated  plants. 

It  has  .been  fuppofed  to  txift  in  thefe  plants  combined 
with  volatile  oil.  Proud  has  fhewn  how  i:  may  be  ex¬ 
tracted,  in  confiderable  quantity,  from  many  volatile 

01^s  1*'  _  f  Ann  dc 

Camphor,  which  was  unknown  to  the  ancient  Greeks  Cbnn.  w. 
and  Romans,  was  introduced  into  Europe  by  the  Aia-  1 7* 
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biana.  Aiuus  is  the  firft;  perfon  who  mentions  it.  It  lent  known.  To  defcribc  each 
feems,  however,  to  have  been  very  early  known  to  the 


chouc. 


eafteni  nations. 

It  is  much  ufed  in  medicine.  It  is  a  powerful  Si¬ 
mulant  ;  it  is  confidered  as  peculiarly  efficacious  in  dif- 
eafes  of  the  urinary  organs  ;  it  is  often  ferviceabie  in 
mania,  and  procures  fleep  when  every  other  medicine 
fails. 

Sect.  XI.  Of  Resins. 

There  is  a  yellowiffi  white  coloured  fubftance  which 
often  exfudes  from  the  Abies  Montana ,  or  common 
Scotch  fry  and  likewife  from  other  fir  trees.  It  is 
fomewhat  tranfparent,  is  hard  and  brittle,  of  a  difagree- 
able  tafte,  and  may  be  colledled  in  confiderable  quan¬ 
tities.  This  fubftance  is  known  by  the  name  of  rfn  ; 
and  the  fame  name  is  alfo  applied  to  all  fubftances  which 
poffef-  nearly  the  fame  properties  with  it.  Refin  may 


Tart  T, 

refin  feparately  would  Caout- 
be  to  little  purpofe,  a3  fcarccly  any  thing  is  known  of 
them  except  their  general  properties  as  refins.  The 
following  is  a  lift  of  the  principal.  The  reader  will 
find  an  account  of  the  manner  of  obtaining  them,  and 
of  their  ufes,  by  confulting  the  name  of  each  in  the  En- 
cyclopaclia. 

*7.  Sandarac, 

8.  Guaiacum, 

9.  Labdanum, 

10.  Dragon’s  blood, 

1  r.  Copaiba. 


1.  Common  refin, 

2.  Turpentine, 

3.  Pitch, 

4.  Galipot, 

5.  Elemi,  ^ 

6.  Maftic, 

There  are  three  vegetable  fubftances  which 
been  denominated  lalfams  by  fome  of  the  later  French 
writers.  They  appear  to  confift  of  refin,  or  volatile 
oil  combined  with  benzoic  acid.  Thefe  fubftances  are, 
benzoin,  balfam  of  Tolu,  and  itorax.  For  an  account  of 
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be  diftinguiftied  from  every  other  fubftance  by  the  fol-  'them  we  refer  to  the  Encyclopedia 
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Properties 
of  retin. 
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lowing  properties : 

It  is  more  or  lefs  concrete,  and  has  an  acrid  and  hot 
tafte. 

It  is  totally  infolublc  in  water.  By  this  property  it 
may  eafily  be  feparated  from  gum,  if  they  happen  to  be 
mixed  together. 

It  is  foltible  in  alcohol,  and  in  fulphuric  ether  *.  By 
the  firft  of  thele  properties  we  may  feparate  it  from 
gnm,  and  by  the  laft  from  extract  ;  for  extraft  is  in- 
folublc  in  fulphuric  ether.  When  thefe  folutiorrs  are 
evaporated  the  refin  is  obtained  unaltered.  If  the  fo- 
lution  be  fpread  thin  upon  any  body,  it  foon  dries  by 
the  evaporation  of  the  alcohol  ;  the  refin  remains  be¬ 
hind,  and  covers  the  body  with  a  fmooth  ftiining  tranf¬ 
parent  coat,  which  cannot  be  walked  off  by  water.  This 
procefs  is  called  varni/Jjing. 

Refin  is  folublc  alfo  in  volatile  oils  ;  and  thefe  folu- 
tior.s  are  often  ufed  likewife  in  varnifhing. 

Refin  is  fcarcely  a&ed  upon  by  acids.  Alkalies 
combine  with  it,  but  the  combination  is  not  eafily  tf- 
fe&ed. 

When  refin  is  heated  it  readily  melts  ;  and  if  the  heat 
be  increafed  it  is  volatilized,  and  burns  with  a  white 
flame  and  ftrong  fmcll.  When  diftilled  it  yields  much 
volatile  oil,  but  fcarcely  any  acid. 

When  volatile  oils  are  expoied  for  fome  time  to  the 
a&ion  of  the  atmofphere  they  acquire  confiftency,  and 
affume  the  properties  of  refins.  During  this  change 
they  abforb  a  quantity  of  oxygen  from  the  air.  Weft- 
rum  put  30  grains  of  oil  of  turpentine  into  40  cubic 
inches  of  oxy-muriatic  acid  gas.  Heat  was  evolved,  the 
oil  gradually  evaporated,  and  affunied  the  form  of  yel¬ 
low  refin  -J*.  Thefe  fa£s  render  it  probable  that  refin 
is  merely  volatile  oil  combined  with  a  quantity  of 
oxygen. 

To  know  whether  any  vegetable  fubftance  contains 
refin,  we  have  only  to  pour  fome  fulphuric  ether  upon 
it  in  powder,  and  expofe  the  infufion  to  the  light.  If 
any  refin  be  prefent  the  ether  will  affume  a  brown  co- 
■J  llermjladt,  lour  J ; 

The  number  of  refins  is  confiderable.  They  differ 


Many  vegetable  'fubftances  occur  in  medicine  which  Gunw-c* 
confift  chiefly  of  a  mixture  of  gum  and  refin.  Thefe  fins, 
fubftances,  of  courfe,  have  a  number  of  the  properties 
both  of  gums  and  refins.  For  this  reafon  they  have 
Been  denominated  gum  rftns .  The  following  are  the 
molt  important  of  thefe  fubftances : 

Olibanum,  Aloes, 

G^Jbannm,  Myrrh, 

Scammony,  Ammoniac, 

Afafoetida,  Opium. 

For  an  account  of  them  we  refer  to  the  Encyclopedia. 

Sect.  XII.  Of  Caoutchouc. 

About  the  beginning  of  the  18th  century  a  fub  Difcov^f 
fiance,  called  caoutchoucy  was  brought  as  a  curioiity of  caou:“ 
from  America.  It  was  foft,  wonderfully  elaftic,  andcll0uc* 
very  combuftible.  The  pieces  of  it  that  came  to  Eu¬ 
rope  were  ufually  in  the  ffiape  of  bottles,  birds,  &c.' 

This  fubftance  is  very  much  ufed  in  rubbing  out  the 
marks  made  upon  paper  by  a  black  lead  pencil  ;  and 
therefore  in  this  country  it  is  often  called  Indian  rub¬ 
ber .  Nothing  was  known  of  its  production,  except 
that  it  was  obtained  from  a  tree,  till  the  French  aca¬ 
demicians  went  to  South  America  in  1735  t0  meafure 
a  degree  of  the  meridian.  Mr  de  la  Condamine  fent 
an  account  of  it  to  the  French  Academy  in  the  year 
1736.  He  told  them,  that  there  grew  in  the  province 
of  Efineraldas,  in  Brazil,  a  tree,  called  by  the  natives 
Ilheve  ;  that  from  this  tree  there  flowed  a  milky  juice, 
which,  when  infpiffated,  was  caoutchouc.  Don  Pedro 
Maldonado,  who  accompanied  the  French  academicians, 
found  the  fame  tree  on  the  banks  of  the  Maragnon  ; 
but  he  died  foon  after,  and  his  papers  were  never  pub- 
li ffied.  Mr  Frefuau,  after  a  very  laborious  fearch,  dif- 
covered  the  fame  tree  in  Cayenne.  His  account  of  it 
was  read  to  the  French  Academy  in  1751. 

It  is  now  known  that  there  are  at  leafl  two  trees  in p]an*s  coc 
South  America  from  which  caoutchouc  may  be  obtain-  taming  it* 
ed,  the  Haevea  Caoutchouc  and  the  Jatropha  Elaftica ; 
and  it  is  exceedingly  probable  that  it  is  extracted  alfo 
from  other  fpecies  of  Haevea  and  Jatropha.  Several 
trees  likewife  which  grow  in  the  Eaft  Indies  yield 
caoutchouc  ;  the  principal  of  thefe  are,  the  Ficus  Indica, 
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Number  of  from  each  other  chiefly  in  colour,  tafte,  fmell,  and  con- 


srefins. 


fiftency.  Whether  thefe  refins  he  really  different 
combinations,  or,  as  is  mod  likely,  owe  thefe  dif¬ 
ferences  to  foreign  .ingredients,  either  combined  with 
the  refin,  or  mechanically  mixed  with'  it,  is  not  at  pre- 


the  Artocarpcis  Integrifolia,  and  the  Urceola  Elaftica  ; 


a  plant  difeovered  by  Mr  Howifon,  and  firft  deferibed  v#  167. 
and  named  By4  Dr  Roxburgh  *.  Lonccn 
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V  E  O  K  T  A  DLE 

When  any  of  thefe  plants  is  pun&ured,  there  exfndes 
from  it  a  milky  juice,  which,  when  ex  poled  to  the  air, 
gradually  lets  fall  a  concrete  fubftance,  which  is  caout¬ 
chouc. 

If  oxy- muriatic  acid  he  poured  into  the  milky  juice, 
the  caoutchouc  precipitates  immediately,  and,  at  the 
fame  time,  the  acid  lofes  its  peculiar  odour.  This  ren¬ 
ders  it  probable  that  the  formation  of  the  caoutchouc 
1  is  owing  to  its  balls  abforbing  oxygen  *.  If  the  milky 
juice  be  confined  in  a  glafs  veffel  containing  common 
air,  it  gradually  abfoibs  oxygen,  and  a  pellicle  of  caout¬ 
chouc  appears  on  its  furfacef. 

Caoutchouc  was  no  fooner  known  than  it  drew  the 
attention  of  philofophers.  Its  lingular  properties  pro- 
mifed  that  it  would  be  exceedingly  ufeful  in  the  arts, 
provided  any  method  could  be  fallen  upon  to  mould  it 
into  the  various  inflruments  for  which  it  feemed  pecu¬ 
liarly  adapted.  Meflrs  de  la  Condimine  and  Frefnau 
had  mentioned  fome  of  its  properties  ;  but  Macquer 
was  the  firll  perfon  who  undertook  to  examine  it  with 
attention.  His  experiments  ivere  publifhed  in  the  me¬ 
moirs  of  the  French  Academy  for  the  year  1 768. 
They  threw  a  good  deal  of  light  on  the  fubjedl ;  but 
Macquer  fell  into  fome  miftakes,  which  were  pointed 
out  by  Mr  Berniard,  who  pullifiied  an  admirable  paper 
on  caoutchouc  in  the  1 7th  volume  of  the  Journal  de 
Phyjque.  To  this  paper  we  are  indebted  for  the  greater 
number  of  fadls  at  prefent  known  refpedting  caout¬ 
chouc.  Mr  Groflart  and  Mr  Fonrcroy  have  like  wife 
added  confiderably  to  our  knowledge  of  this  lingular 
fubftance  ;  both* of  their  treatifes  have  been  publilhed 
in  the  1  ith  volume  of  the  Annales  de  Chimie . 

Caoutchouc,  when  pure,  is  of  a  white  colour  (c),  and 
without  either  tafte  or  fmellj.  The  blackifh  colour 
of  the  caoutchouc  of  commerce  is  owing  to  the  method 
employed  in  drying  it  after  it  has  been  fpread  upon 
moulds.  The  ufual  way  is  to  fpread  a  thin  coat  of  the 
milky  juice  upon  the  mould,  and  then  to  dry  it  by  expo- 
fing  it  to  fmoke  ;  afterwards  another  coat  is  fpread  on, 
which  is  dried  in  the  fame  way.  Thus  the  caoutchouc 
of  commerce  confifts  of  numerous  layers  of  pure  caout¬ 
chouc  alternating  with  as  many  layers  of  foot. 

Caoutchouc  is  foft  and  pliable  like  leather.  It  is 
exceedingly  tlaftic  and  adhefive  ;  fo  that  it  may  be  for¬ 
cibly  ll retched  out  much  beyond  its  ufual  length,  and 
inftantly  recover  its  former  bulk  when  the  force  is  with¬ 
drawn.  It  cannot  be  broken  without  very  conliderable 
force. 

It  is  not  altered  by  expofure  to  the  air  ;  it  is  per¬ 
fectly  infoluble  in  water  :  but  if  boiled  for  fome  time 
its  edges  become  fomewhat  trarfparcnt,  owing  undoubt¬ 
edly  to  the  water  carrying  off  the  foot  ;  and  fo  foft, 
that  when  two  of  them  are  preffed  and  kept  together 
for  fome  time,  they  adhere  as  cloftly  as  if  they  formed 
one  piece.  By  this  contrivance  pieces  of  caoutchouc 
may  be  foldered  together,  and  thus  made  to  affume 
whatever  fhape  we  pleafe  §. 

Caoutchouc  is  infoluble  in  alcohol.  This  property 
was  difeovered  very  early,  and  fully  confirmed  by  the 
experiments  of  Mr  Macquer.  The  alcohol,  however, 
renders  it  colourlefs. 

Caoutchouc  is  foluble  in  ether.  This  property  was 
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firft  pointed  out  by  Macquer.  Berniard,  on  the  eon-  Caou»- 
trary,  found  that  caoutchouc  was  fcarcely  foluble  at  all  Ch°uc. 
in  fulphuric  ether,  which  was  the  ether  ufed  by  Mac-  v  J 
quer,  and  that  even  nitric  ether  was  but  an  imperfedl 
folvent.  The  difference  in  the  refills  of  thefe  two 
c  hem  ills  was  very  fingular  ;  both  were  remarkable  for 
their  accuracy,  and  both  were  too  well  acquainted  with 
the  fubjedt  to  be  eafily  milled.  The  matter  was  firft 
cleared  up  by  Mr  Cavailo.  He  found  that  ether,  when 
newly  prepared,  feldom  or  never diffolved  caoutchouc  com¬ 
pletely  ;  but  if  the  precaution  was  taken  to  wafh  the  ether  # 
previoufly  in  water,  it  afterwards  diffolved  caoutchouc 
with  facility.  Mr  Groflart  tried  this  experiment,  and 
found  it  accurate  ||.  It  is  evident  from  this  that  thefe  J  Ann.  ,h 
chemifts  had  employed  ether  in  different  ftates.  The  #>/«.  xi. 
vvafhing  of  ether  has  two  effedb.  It  deprives  it  of  a  47* 
little  acid  with  which  it  is  often  impregnated,  and  it 
adds  to  it  about  one-tenth  of  water,  which  remains  com¬ 
bined  with  it. 

When  the  ether  is  evaporated,  the  caoutchouc  is  ob¬ 
tained  unaltered.  Caoutchouc,  therefore,  diffolved  in 
ether,  may  be  employed  to  make  inflruments  of  diffe¬ 
rent  kinds,  juft  a3  the  milky  juice  of  the  haven  ;  hut 
this  method  would  be  a  great  deal  too  expenfive  for 
common  ufe.  ^ 0 

Caoutchouc  is  foluble  in  volatile  oils  *  ;  but,  in  ge-  Oils, 
neral,  when  thefe  oils  are  evaporated,  it  remains  fome-  *  BerniarSt 
what  glutinous,  and  therefore  is  fcarcely  proper  for 
thofe  ufes  to  which,  before  its  folution,  it  was  fo  admi¬ 
rably  adapted.  f>l 

It  is  intoluble  in  alkalies  f.  The  acids  adl  upon  it  Acids  and 
with  more  or  lefs  violence  accordirg  to  their  nature. alka,  es* 
Sulphuric  acid  decompofes  it  completely,  charcoal  p^e-t  /dt 
cipitates,  and  part  of  the  acid  is  converted  into  ful- 
phurous  acid.  Nitric  acid  converts  it  into  a  yellow’ 
fubftance,  analogous  to  fuberic  acid.  Muriatic  acid  does 
not  affedt  it  t.  The  other  acids  have  not  been  tried.  }  IS. 

Fabroni  has  difeovered,  that  rectified  peti oleum  dif- 
folves  it,  and  leaves  it  unaltered  when  evaporated  C.  %  Hid.  1^5, 
When  expofed  to  heat  it  readily  melts  ;  but  it  neverandxii*  *56, 
afterwards  recovers  its  properties,  but  continues  always 
of  the  confidence  of  tar.  It  burns  very  readily  with  a 
bright  white  flame,  and  diffufes  a  fetid  odour.  In  thofe 
countries  where  it  is  produced,  it  is  often  ufed  by  way 
of  candle. 

When  diftilled,  it  gives  out  ammonia  It  is  evi-  5  Fourcroy] 
dent  from  this,  and  from  the  effedl  of  fulphuric  and  nn  de. 
nitric  acid  upon  it,  that  it  is  compofed  of  carbon,  hy-  Chtm 
drogen,  azot,  and  oxygen  ;  but  the  manner  in  which  232’ 
they  are  combined  is  unknown. 

When  treated  with  nitric  acid,  there  came  over 
azotic  gas,  carbonic  acid  gas,  pruflic  acid  gas;  and  oxalic 
acid  was  formed  j|.  jj  jytj% 

It  Teems  to  exift  in  a  great  variety  of  plants  ;  but  is  <53 
ufually  confounded  with  the  other  ingredients.  It  may  How  to  fe- 
be  feparated  from  relins  by  means  of  alcohol  It  may  P  rutc  jt 
be  extra&ed  from  the  different  fpecies  o!  ruflctoe  by  tron,P^n*,/ 
water,  with  which,  in  the  fluid  ftatc  in  which  it  exifts 
in  thefe  plants,  it  readily  combines.  When  mixed  with 
gum  or  extradt,  it  may  be  feparated  by  the  following 
procefs  :  Digeft  a  part  of  the  plant  containing  it  firlt 
in  water  and  then  in  alcohol,  till  all  the  fubftances  f.v 
3  Y  Itible 


(c)  Mr  De  Fourcroy  fays,  that  blackifh  brown  is  the  natural  colour  of  caoutchouc.  But  we  have  Teen  fome 
pieces  of  it  from  the  Eaft  Indies,  which  had  been  allowed  to  infpiftate  in  the  open  air  :  They  were  white,  with 
a  flight  caft  of  yellow,  and  had  very  much  the  appearance  and  fed  of  w  hite  foap. 
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Its  proper¬ 
ties. 


8  Vegetable 

°  W«  luble  In  thefe  liquids  be  extraftcd.  Dry  the  refiduum, 

-v - and  jjVell  it  in  five  times  its  weight  of  rectified  petio- 

kum.  Exprefs  the  liquid  part  by  fqueezmg  the  iub- 
ftance  in  a  linen  cloth.  Let  this  liquid  remain,  feveral 
davs  to  fettle,  then  decant  off  the  clear  liquid  part, 
mix  it  with  a  third  part  of  water  and  diftil,  the  caout- 
* Hrra/Wqchouc  remains  behind*. 
ftfjt.  Sect.  XIII.  0/Wax. 

111.371.  rpHE  UppCr  furface  of  the  leaves  of  many  trees  is 
vered  with  a  varniih  of  wax.  This  varniih  may  be 
parated  and  obtained  in  a  Hate  of  purity  by  the  follow- 
64  ing  procefs. 

Wax  a  ve-  Digeft  the  bruifed  leaves,  firft  m  water  and  then  m 
getable pro-  a}C0hol,  till  every  part  of  them  which  is  foluble  in  thefe 
dudion.  Squids  be  exited.  Then  mix  the  refiduum  with  fix 
times  its  weight  of  a  folution  of  pure  ammonia,  and, 
after  fnfficient  maceration,  decant  off  the  folution,  filter 
it,  and  drop  into  it,  while  it  is  inceflantly  ftirred,  dilu¬ 
ted  fulphuric  acid,  till  more  be  added  than  is  fufficieyt 
to  faturate  the  alkali.  The  wax  precipitates  in  the 
form  of  a  yellow  powder.  It  fhould  be  carefully  walk¬ 
ed  with  water,  and  then  melted  over  a  gentle  fire  +. 

Mr  Tingry  firft  difeovered  that  this  varniih  poffefled* 
\Enc.M:ib.  all  the  properties  of  bees  *ivax%.  Wax  then  is  a  vegc- 
Forets  et  table  produ&.  The  bees  extraft  it  unaltered  from  the 
£oisy  1.  lCOqeaves  cf  trees  and  other  vegetable  fubftances  which  con¬ 
tain  it.  They  feem,  however,  to  mix  it  with  fome  o£ 
the  pollen  of  flowers. 

Wax,  when  pure,  is  of  a  whitifh  colour,  it  is  defti- 
tute  of  tafte,  and  has  fcarcely  any  fmell.  Bees  wax  in¬ 
deed  has  a  pretty  ftrong  aromatic  fmell  ;  but  this  feems 
chiefly  owing  to  fome  fubftance  with  which  it  is  mix¬ 
ed  ;  for  it  difappears  almoft  completely  by  expofing  the 
wax,  drawn  out  into  thin  ribands,  for  fome  time  to  the 
atmofphere.  By  this  procefs  alfo,  which  is  called 
bleaching ,  the  yellow  colour  of  the  wax  difappears,  and 
it  becomes  very  white.  Bleached  wax  is  not  affeAed 
5  Senebkry  by  the  air  §. 

Wax  is  infoluble  in  water  and  in  alcohol.  It  com¬ 
bines  readily  with  alkalies,  and  forms  with  them  a  foap 
which  is  foluble  in  water  [].  ' 

Punic  wax,  which  the  ancients  employed  in  pamting 
in  encaufto,  is  a  foapeompofed  of  twenty  parts  of  wax 
arid  one  of  foda*.  Its  compofition  was  afeertained  by 
r/*TL«.Mr  Lorgnaf. 

c.  14.  Sulphuric  and  nitric  acids  decompofe  wax  complete- 

t  *  ly  ;  oxy-muriatic  acid  bleaches  it  inftantaneoufly. 

°V*  Wax  com^ne8  readily  with  oils,  and  forms  with 
them  a  fubftance  of  greater  or  lefs  confiftency  accord¬ 
ing  to  the  quantity  of  oil.  This  compofition,  which 
is  known  by  the  name  of  cerate ,  is  much  employed  by 
iurgeons. 

When  heat  is  applied  to  wax  it  becomes  foft ;  and 
at  the  temperature  of  142  ,  if  unbleached,  or  of  1550 
%  Ntchol-  jf  bleached  it  melts  into  a  colourlefs  tranfparent 
u°“i'  fluid,  which  concretes  again,  and  refnmes  its  former  ap- 
*  pearance  as  the  temperature  diminifhes.  If  the  heat  be 
ftill  farther  increafed,  the  wax  boils  and  evaporates;  and 
if  a  red  heat  be  applied  to  the  vapour,  it  takes  fire  and 
burns  with  a  bright  flame.  It  is  this  property  which 
renders  wax  fo  uieful  for  making  candles. 

Mr  Lavoifier,  by  means  of  the  apparatus  deferibed 
in  the  article  Chemistry,  SuppL  n°  353.  contrived  to 
burn  wax  in  oxygen  gas.  The  quantity  of  wax  con- 
fumed  was  21.9  grains.  The  oxygen  gas  employed  in 
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confuming  that  quantity  amounted  to  66. 5 5  grains, 
Confequently  the  fubftances  confumed  amounted  to 
88:45  grains.  After  the  combuftion,  there  were  found 
in  the  glafs  veflel  62.58  grains  of  carbonic  acid,  and  a 
quantity  of  water,  which  was  fuppofed  to  amount  to 
2 ^  87  grains.  Thefe  were  the  only  products. 

Now  62.58  giains  of  carbonic  acid  gas  contain 

44  56  of  oxy.  and  18.0a  of  carb  ;  and  25  S7  gr.  of  water  contain 
a  1  .<><>  of  oxy.  and  3.8 S  of  hydro. 
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66.55  ai-9° 

Confequently  21.9  parts  of  wax  are  compofed  of  18.02 
of  carbon,  and  3.88  of  hydiogen.  And  ico  parts  of 


wax  are  compofed  of 


82.28  carbon, 
17.72  hydrogen, 


tro.oo  *.  *  Lawtfo 

If  wax  be  diftilled  with  a  heat  greater  than  2120,  Jour .  de 
there  comes  over  a  little  water,  fome  febacic  acid,  a  xx*h 
little  very  fluid  and  odorous  oil:  the  oil,  as  the  diftilla- 
tion  advances,  becomes  thicker  and  thicker,  till  at  lalt 
it  is  of  the  confiftency  of  butter,  and  for  this  reafon  has 
been  called  butter  of  wcx.  There  remains  in  the  retort 
a  fmall  quantity  of  coal,  which  is  not  eafily  reduced  to 
afhes.  When  the  butter  of  wax  is  repeatedly  diftilled 
it  becomes  very  fluid,  and  affumes  the  properties  of  vo¬ 
latile  oil  f .  f 


Sect.  XIV. 


Mem.  Par, 
I708,p.j3> 


of  wood. 


Of  the  Woody  Fj  'brr - 

All  trees,  and  moft  other  plants,  contain  a  parti¬ 
cular  fubftance,  well  known  by  the  name  of  wood.  If 
a  piece  of  wood  be  well  dried,  and  digefted,  firft  in  a 
fufficient  quantity  of  water,  and  ♦hen  of  alcohol,  to  ex- 
tra&  from  it  all  the  fubftances  foluble  in  thefe  liquids, 
there  remains  behind  only  the  woody  fire.  67 

This  fubftance,  which  eonilitutes  the  bafis  of  wood, 
is  compofed  of  longitudinal  fibres,  eafily  fubdivided  in¬ 
to  a, number  of  fmaller  fibres.  It  is  fomewhat  tianlpa- 
rent  ;  is  perfe&ly  taftelefs  ;  has  no  fmell;  and  is  not  al¬ 
tered  by  expofure  to  the  atmofphere. 

It  is  infoluble  in  water  and  in  alcohol;  but  foluble  in 
alkalies.  The  mineral  acids  decompofe  it.  When  diftil¬ 
led  it  yields,  in  all  probability,  pyrolignotis  acid.  When 
burnt  with  a  fmothered  fire  it  leaves  behind  it  a  confi- 
derable  quantity  of  charcoal. 

It  is  precipitated  from  alkalies  unaltered  by  acids*. 

By  nitric  acid  Fonrcroy  converted  the  refiduum  of^T>v$t 
quinquina,  which  does  not  feem  to  differ  from  the  I49. 
woody  fibre,  into  oxalic  acid  ;  at  the  lame  time  there 
was  a  little  citric  acid  formed,  and  a  very  faiail  quan-  !ts  ajialy^ 
tity  of  malic  and  acetous  acids.  Some  azotic  gas  alio 
was  difengaged.  l>y  this  procefs  he  obtained  from  100 
parts  of  woody  fibre 

56.250  oxalic  acid, 

3.905  citric  acid, 

0.388  malic  acid, 

0.486  acetous  acid, 

0.867  azotic  gas, 

8.330  carbonat  of  lime. 


66 

<A.nalyfis. 


70.226 

32.031  refiduum. 


H 


IO2.257 

There  was  likewile  a  quantity  of  carbonic  acid  ga$ 
difengaged,  the  weight  of  which  was  unknown.  Thia 

increafc 


to* 

']■  tt. 


I*  Vegetable 

incteafe  of  weight  In  the  produdl;  was  evidently  owing 
to  the  oxygen  derived  from  the  nitric  acid  *. 

When  difHlled  in  a  retort,  ioo  parts  yield  the  fol¬ 
lowing  produ&s  : 

26.62  of  a  yellow  liquid,  containing  alcohol,  and  acid 
which  had  the  fmell  of  pyromucous. 

6.977  of  concrete  oil,  rnoflly  foluble  in  alcohol. 
22.00c  charcoal  1  .  . 

3.567  carbonat  of  lime  J  ln  the  retort' 


60.T59 

39.841  gas,  half  carbonic 


drogen. 


acid,  half  carbonated  hy- 


di 


1  5 id.  15 1.  100.000  *. 

Thefe  fads  fhew  us,  that  the  woody  fibre  is  compo- 
fed  of  oxygen,  carbon,  hydrogen,  azot,  and  lime.  Mr 
Chaptal  fuppofes  that  mucilage  differs  from  woody 
fibre  merely  in  containing  lefs  oxygen.  We  are  cer¬ 
tain  at  lead  that  mucilage  or  gum  is  compofed  of  the 
fame  ingredients  ;  and  Mr  Chaptal  has  fhewn,  that  the 
juices  of  plants  are  partly  converted  into  woody  fibre 
^  id,  xxi.  by  oxy-muriatic  acid,  which  imparts  to  themoxygenf. 
Thefe  juices  contain  both  gum  and  refin  :  after  the 
formation  of  the  woody  fibre  the  refin  is  ffill  unaltered. 
This  gives  a  good  deal  of  probability  to  his  opinion. 

Sect.  XV.  Of  Acids* 

The  acids  found  ready  formed  in  vegetables  are  the 
folio wi tig : 

1.  Oxalic,  5  Gallic, 

2.  Tartarous,  6.  Benzoic, 

3.  Citric,  7.  Phofphoric. 

4.  Malic, 

Sometimes  alfo  the  fulphuric,  nitric,  and  muriatic 
acids  occur  in  vegetables,  combined  with  alkalies  or 
earths,  but  never  except  in  very  minute  quantities.  1 

1.  Oxalic  acid  is  eafily  detected  and  diilinguifhed  by 
the  following  properties :  It  decompofes  all  calcareous 
fait?,  and  forms  with  lime  a  fait  infoluble  in  water.  It 
readily  cryftallizes.  Its  cryftals  are  quadrilateral  prifms. 

It  is  totally  deftroyed  by  heat. 

Oxalic  acid  wras  firft:  dete&ed  in  vegetables  by  Mr 
Scheele.  It  has  been  difeovered  in  the  following  plants: 
The  leaves  of  the  oxalis  acttofella  f. 

oxalis  corniculata. 

The  root  of  rhubarb 
The  leaves  of  the  geranium  acidum  § . 

2.  Tartarous  acid  is  known  by  the  following  proper¬ 
ties:  When  a  little  potafs  is  cautioufiy  dropt  into  a  folu- 
tion  containing  it,  common  tartar  is  formed,  and  precipi¬ 
tates  to  the  bottom.  Tartarous  acid  does  not  decompofe 
the  fulphat,  nitrat,  or  muriat  of  lime.  Tartrite  of  lime 
is  foluble  in  water.  Tartarous  acid  cryftallizes.  Its 
cryftals  are  long  (lender  prifms.  It  is  deftroyed  by  heat. 

Tartarous  acid  has  been  found  in  the  following  vege- 
,  v.  table  fubftances  : 

The  pulp  of  the  tamarind  *- 
The  juice  of  grapes. 

Mulberries  f. 

Rumex  acetofa,  forrel\. 

Rhus  cor \ar fumacb  f. 

Rheum  rhapoiiticum  l|. 

Agarve  Americana  ^[. 

The  roots  of  triticum  repens  f. 

Leontodon  taraxicum  f. 
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3.  Citric  acid  is  diftinguhhed  by  the  following  pro-  Acids.  , 
perties  :  It  does  not  form  tartar  when  potafs  is  added 
to  it.  With  lime  it  forms  a  fait  infoluble  in  water,  citri/acid 
which  is  decompofed  by  fulphuric,  nitric,  and  muriatic  1 

acids.  It  readily  cryftallizes.  It  is  deftroyed  by  heat. 

Citric  acid  has  been  found  unmixed  with  other  acids 
in  the  following  vegetable  fubftances*  :  *  Scheele, 

The  juice  of  oranges  and  lemons. 

The  berries  of  vaccinium  oxycoccos,  cranberry .  Tranfl.0*' 

— ■ -  ■  - vitis  idasa,  red  nvhortle  berry. 

Prunus  padus,  birdeberry. 

Solanum  dulcamara,  nightjhadc. 

Rofa  canina,  hip. 

It  occurs  mixed  with  other  acids  in  many  other  fruits. 

4.  Malic  acid  is  known  by  the  following  properties :  Malic  acid, 
It  forms  with  lime  a  fait  foluble  in  water,  winch  is  <ie- 
compofed  by  citric  acid.  It  does  not  form  tartar  with 
potafs.  It  is  incryftallizable.  Heat  dcllroys  it. 

Malic  acid  has  been  found,  by  Scheele  f,  in  the  fruits  t  Ibid. 
of  the  following  plants,  which  contain  no  other  acid  : 

Apples. 

Berber  is  vulgaris,  barberry. 

Prunu3  domeftica,  plum. 

- fpinofa  ,Jloe. 

Sambucus  nigra,  elder. 

Sorbus  aucuparia,  roan  or  fcrvice. 

In  the  following  fruits  he  found  nearly  an  equal  quan-  Mainland 
tity  of  malic  and  citric  acids 

Ilibes  groffularia,  goof  cherry. 

- —  rub  rum,  currants. 

Vaccinium  myrtillus,  lleaberry. 

Crategus  aria,  beam. 

Prunus  cerafus,  cherry. 

Fragaria  vefca ,Jirawberry. 

Rubus  chamaemorus,  cloudberries ,  evrochs. 

- ideeus,  rafpberry. 

p  Malic  acid  has  alfo  been  found  in  the  agave  ameri- 
cana  §,  and  in  the  pulp  of  tamarinds  ||.  In  the  firft;  of \ny[™*r 
thefe  it  is  mixed  with  tartarous  acid;  in  the  fecond  with  jf rZ”uc?in$ 
tartarous  and  citric  acids.  a nn  de  * 

5.  Gallic  acid  is  known  by  the  following  properties:  Cbim.  v. 
With  the  brown  oxyd  of  iron  it  produces  a  black  co-92, 
lour.  It  is  cryftallizable.  Heat  deftroys  it.  It  has  74 
been  found  in  a  great  number  of  plants,  chiefly  in  the  GaIllc 
bark. — The  following  table,  drawn  up  by  Mr  Biggin  *,  *  Nichol- 
will  ferve  to  (hew  the  relative  proportions  of  this  acidA*/  70Utm 
in  different  plants  : 

Elm  -  -  -  7  Sallow 

Oak  cut  in  winter  -  8  Mountain  afh 

Horfc  chefnut  -  6  Poplar 

7  Hazel  - 

8  Afh 

4  Spanifh  chefnut 

8  Smooth  oak 

9  Oak  cut  in  ipring 

6  Huntingdon  or  Lei- 
4  cefter  willow 
8  Sumach  -  r 

6.  Benzoic  acid  is  diftinguifhed  by  its  aromatic  odour,  Benz^tc 
and  its  volatility  on  the  application  of  a  very  moderate  acid, 
heat.  It  has  been  found  hitherto  only  in  three  vege¬ 
table  fubftances,  to  which  the  French  cliemifts  have 
confined  the  term  half  am.  Thefe  three  are,  benzoin 9 
balfam  of  tolut  and Jlorax.  In  thefe  fubftances  it  feems 
to  be  combined  with  a  refin,  or  fomething  which  has 
nearly  the  properties  of  a  refin. 

3  Y  2 


Beech 
Willow  (boughs)  * 
Elder 
Plum  tree 

Willow  (trunk)  - 
Sycamore 
•Birch 
Cherry  tree 
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Alkalies. 
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Vegetable 

h.  Phofphoric  acid  is  cafily  diftinguifhed  from  the 
former  fix,  for  it  is  very  fixed,  and  a  violent  heat  docs 
not  dcftroy  it  as  it  does  the  others.  _ 

Phofphoric  acid  has  been  found  in  different  plants, 
but  only  in  very  fmall  quantities  ;  it  is  almofl  conilant- 
ly  combined  with  lime.  Meyer  found  it  in  the  leaves 
•Eoc.Mctb  of  many  trees*  ;  Thurcn  found  phofphat  of  lime  in  the 
Tbufiol  Ve-  Aconitus  Napcllus  f  j  and  Bergmann  found  it  in  all 
kinds  of  grain  J. 

Sect.  XVI.  Of  Alkalies. 

The  only  alkalies  found  in  plants  are  potafs  and 
l'oda.  Ammonia  may  indeed  be  obtained  by  diftilling 
many  vegetable  fubftances,  but  it  is  produced  during 
the  operation.  One  or  other  of  thefe  alkalies  is  found 
in  every  plant  which  has  hitherto  been  examined.  The 
quantity  indeed  is  ufually  vety  fmall. 

Potafs  is  found  in  almoll  all  plants  which  grow  at 
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of  potafs  iu  a  diftance  from  the  fea.  It  may  be  extracted  by  burn- 
plaots.  ing  the  vegetable,  wafhing  the  afhes  in  water,  filtrating 
the  water,  and  evaporating  it  to  drynefs;  It  is  in  this 
manner  that  all  the  potafh  of  commerce  is  procured. 

The  following  table  exhibits  the  quantity  of  afhes 
and  potafs  which  may  be  extracted  fiom  100  parts  of 


Jljhes. 

Potafs . 

Sallow  -  - 

2.8 

o.285*(c) 

Elm 

2.36727 

0.39* 

Oak  - 

*•35*85 

0.15343 

Poplar 

1.23476 

0.07481 

Hornbeam 

.  1.1283 

O.1234 

iBeech 

-  0.58432 

0.14572 

Fir  - 

o-34>33 

Vine  branches 

3  379 

0.55  * 

Common  nettle 

10.67  l  86 

2-5033 

Common  thiille 

4.O4265 

0-5373  + 

Fern 

5.OO781 

0.6239 

Cow  thiflle 

10-5 

i. 96603 

Great  river  rufh 

3-85395 

0.72234 

leathered  rufh 

•  4-33593 

O.508  1  I 

Stalks  of  turkey  wheat 

8.80 

*•75  * 

Wormwood 

-  9-744 

7-3  * 

Fumitory 

21.9 

7-9  * 

Trifolium  pratenfe 

- 

0.078  * 

Vetches 

- 

2.75* 

Beans  with  their  flalks 

- 

2.0  * 

In  general,  three  times  as  much  athes  are  obtained 


from  fhrubs,  and  five  times  as  much  from  herbs,  as  from 
Equal  weights  of  the  branches  of  trees  produce 


trees. 


Ann .  de 


Chim, 

X74. 
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to  (hew  us,  that  were  we  to  trufi  to  that  we  would  often 
be  mifled. 

2.  Soda  is  found  in  almofl  all  the  plants  which  grow 
in  the  fea,  and  in  many  of  tliofe  which  grow  on  the 
fhore.  In  general,  the  quantity  of  foda  which  plants 
contain  bears  a  much  greater  proportion  to  their  weight 
than  the  potafs  does  which  is  found  in  inland  vege¬ 
tables.  100  parts  «pf  the  falfola  foday  for  inftance,  yield 
19.921  of  afhes  ;  and  thefe  contain  1.992  parts  of  foda, 
fome  of  which,  however,  is  combined  with  muriatic 
acid  *.  The  plants  from  which  the  greater  part  of  the 
foda,  or  barilba ,  as  it  is  called,  which  is  imported  from  Ann.  de 
Spain,  is  extradled,  are  the  falfola  fatlva ,  and  vermicu-c,,if**m 
lata. 


*  V auqutlint 


Sect.  XVII.  Of  Earths. 


79 

Lime,' 


80 

Silica. 


more  afhes  than  the  trunk,  and  the  leaves  more  than 
the  branches.  Herbs  arrived  at  maturity  produce  more 
afhes  than  at  any  other  time.  Green  vegetables  pro¬ 
duce  more  afhes  than  dry  f . 

The  fait  which  is  obtained  from  plants  does  not  confifl 
wholly  of  potafs,  there  are  other  falts  mixed  with  it  ; 
thefe  ufually  are  fulphat  of  potafs,  muriat  of  potafs, 
fulphat  of  lime,  phofphat  of  lime,  &c.  ;  but  thefe  bear, 
in  general,  but  a  fmall  proportion  to  the  potafs.  The 
afhes  confifl  of  potafs  mixed  with  earths. 

Some  judgment  may  be  formed  of  the  quantity  of 
potafs  which  a  plant  contains  from  the  quantity  of 
afhes  which  it  yields  :  but  the  above  table  is  fufficient 


T he  only  earths  hitherto  found  in  plants  are  the  four 
following  ;  lime  y  ft  tic  a  y  magneftay  alumina. 

j.  Lime  is  ufually  the  moil  abundant  of  the  earths 
of  plants,  and  the  mofl  generally  diffuied  over  the  vege¬ 
table  kingdom.  Indeed,  it  is  a  very  uncommon  thing 
to  find  a  plant  entirely  deflitute  of  lime  :  falfola  foda  is 
almofl  the  only  one  in  which  we  know  for  certain  that 
this  earth  does  not  exifl  *.  *  Id.  ibid, 

2.  Silica  exifls  alfoin  many  plants,  particularly  graffes 
and  equifetums.  Mr  Davy  has  afeertained,  that  it 
forms  a  part  of  the  epidermis,  or  outermofl  bark  of  thefe 
plants ;  and  that  in  fome  of  them  almofl  the  whole  epi¬ 
dermis  is  filica. 

Parts  Silica. 

j  00  parts  of  the  epid.  of  bonnet-cane  yielded  90 

bamboo  71.4 

(arundo  phragm.)  common  reed  48. 1 

ftalks  of  corn  6.5 

The  concretions  which  are  fometimes  found  in  the 
bamboo  cane  have  been  afeertained  by  Mr  Macie  to  be 
compofed  of  pure  filica. 

3.  Magnefia  does  not  exifl  fo  generally  in  the  vege- Magnefia* 
table  kingdom  as  the  two  preceding  earths.  It  has 

been  found,  however,  in  confiderable  quantities  in  fevc- 
ral  fea  plants,  efpecially  fucif.  But  the  falfola  foda  {Id.  ibid. 
contains  a  greater  proportion  of  magnefia  than  any  So.  and  it 
plant  hitherto  examined.  Mr  Vauquelin  found  that$* 

100  parts  of  it  contained  17.929  of  that  earth  J.  \  Ibid.  78. 

4.  Alumina  has  only  been  found  in  very  fmall  quan-  8* 

tities  in  plants.  Alumina* 

The  following  table  will  fhew  the  quantity  of  thefe 
four  earths  which  exifl  in  feveral  vegetables. 


81 


oak  contain  of  earths 

1.03* 

Beech 

o-45  3 1 

Fir 

0.003  f 

Turkey  wheat 

7. n't 

Sunflower 

3-72t 

Vine  branches 

2.85 1 

Box 

2.674f 

Willow 

2-5*5t 

Elm 

>-96t 

Afpin 

Fern 

3-22  1 1 

Wormwood 

2*444$ 

Fumitory 

14.000$ 

Proper  trti 
of  earth  ir 
plants. 

*  Jfatfei 


|  Kirivan 
Jrijh  Tn 

hi*  35* 


\  Home . 


This 


(c)  Thofe  marked  *  are  from  Kirwan ,  Irifh  Tranf,  v.  164.  The  reft  from  Pertuis,  Ann.  de  dim.  19.  178. 
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This  tabic  fhews  us,  that  the  quantity  of  earth  is 
greater  in  herbs  than  in  trees. 

Bergman  found  all  the  four  earths  in  every  kind  of 
Opuf;  v.  grain  which  he  analyied*. 

Vauquelin  Lund,  that  roo  parts  of  oat  grain  left 
3 • 1 5 9 1  refiduum.  Ibis  refiduum  is  compofed  of 
6 o  7  filica, 

39  3  phofphat. 

Ann  de  lOO.Cf. 

'him.  aonx*  When  the  whole  of  the  avcna  fativa,  however,  ftalk 
and  feed  together,  are  burnt,  they  leave  a  rtftduum 
compofed  of  55  filica,  1 

15  phofphat  of  lime, 

20  potafs, 

5  carbonat  of  lime. 

#  95»  an^  a  little  oxyd  of  iron  J. 

This  (hews  us  that  the  ftalk  contains  fcveral  fubftan- 
ces  not  to  be  found  in  the  giain. 

Sect.  XVIII.  Of  Mftals, 

Several  metallic  fubftances  have  alfo  been  found  in 
vegetables,  but  their  quantity  is  exceedingly  fmall  ;  fo 
fmall,  indeed,  that  without  very  delicate  experiments 
their  prefence  cannot  even  be  dete&ed. 

The  metals  hitherto  difeovered  are  iron,  which  is  by 
far  the  mod  common,  manganefe,  and  gold. 

Scheele  fird  detedfed  manganefe  in  vegetables  *. 
Proud  found  it  in  the  afhes  of  the  pine,  calendula, 
vine,  green  oak,  and  fig- tree "f~ .  M.  Sage  has  fhewn, 
that  gold  exids  in  many  plants.  Iron  exids  in  mod 
plants.  The  afhes  of  fome  fpecics  of  falfola  contain  a 
coniiderable  quantity  of  it. 


541 

Vegeta¬ 

tion. 


U 

h'ee  me 
Is  found 
plants. 

Opufc  i. 

■6. 

Phil. 

■J£  v. 


We  have  now  taken  a  furvey  of  all  the  fubftances 
which  have  hitherto  been  obtained  from  vegetables  : 
by  analyfing  each  of  thefe,  w-e  come  at  lad  to  diofe- 
bodies  which  we  are  at  prefent  obliged  to  confidcr  as 
fmple,  becaufe  they  have  not  yet  been  decompofed, 
8*  and  of  which  accordingly  we  muft  fuppofe  that  vege- 
pple  ruh-  tables  are  ultimately  compofed.  Thefe  bodies  amount 
cti con- 0£  namely. 


c  l  in 
1  its. 


Oxygen, 
Sulphur, 
Phofphorus 
Carbon, 
Hydrogen, 
Azot, 

Iron, 

8.  Manganefe, 


1. 

2. 
3- 
4' 
5- 
6. 

7 


9- 

10. 

IT. 

12. 

I3* 

14. 

16. 


Gold, 

Lime, 
Magnefia, 
Silica, 
Alumina, 
Potafs, 

Soda, 
Muriatic  acid. 


But  of  thefe  fubdances  there  are  twelve  which  compofe 
but  a  very  fmall  proportion  indeed  of  vegetables.  Al- 
mod  the  whole  of  vegetable  fubdances  are  compofed  of 
four  ingredients,  namely, 

Carbon,  Oxygen, 

Hydrogen,  Azot. 

Of  thefe  the  lad,  namely  azot,  forms  but  a  fmall  pro¬ 
portion  even  of  thofe  vegetable  fubdances  of  which  it  is- 
a  confliluent  part,  while  into  many  it  does  not  enter  at 
all  :  So  that,  upon  the  whole,  by  far  the  greater  part 
of  vegetable  fubdances  is  compofed  of  carbon,  hydro¬ 
gen,  and  oxygen.  We  do  not  mention  caloric  and  light, 
concerning  the  nature  of  which  too  little  is  known  to 
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enable  us  to  determine  with  certainty  into  what  fub¬ 
dances  they  enter. 

'ihe  fubdances  at  prefent  known  to  chtmifls,  which 
they  have  not  been  hitherto  able  to  decomoofe,  amount 
(omitting  caloiic  and  light)  to  4c.  Sixteen  of  thefe 
txid  in  plants  ;  the  other  24  belong  cxcludvely  to  the 
mineral  kingdom  :  for  it  is  a  fadt,  that  no  fubftance 
(we  mean  fimple  fubdance)  has  been  hitherto  found  in 
the  animal  kingdom  which  does  not  exld  alfo  in  vege¬ 
tables. 

On  the  contrary,  al!  the  fimple  fubdances  at  prefent 
known  may  be  found  in  minerals.  This  indeed  ought 
not  to  furprife  us,  if  we  recoiled,  that  the  fpoils  of  ani¬ 
mals  and  vegetables,  after  they  have  undergone  decom- 
pohtion,  are  ultimately  confounded  with  minerals,  and 
consequently  arranged  under  the  mineral  kingdom.  Be- 
Tides,  as  vegetables  draw  all  their  food  from  the  mineral 
kingdom,  it  would  be  abfurd  to  fuppofe  that  they  con¬ 
tain  fubdances  which  they  could  not  have  procured 
from  minerals.  It  mud  follow,  therefore,  of  ncceffity, 
that  minerals  contain  all  thr  fimple  fubftances  which  ex- 
ift  in  this  globe  of  our,s  ;  and  that  plants  owe  their  di- 
verfity  merely  to  different  modifications  of  thofe  prin~ 
ciples  which  they  imbibe  from  the  foil.  But  it  is  im- 
poflible  to  have  any  precife  notions  about  a  fubjed  fo 
intricate,  without  confideriiig  with  fome  attention  the 
it r  11  dure  of  vegetables,  the  food  which  they  imbibe* 
and  the  changes  which  they  produce  on  that  food. 

Thefe  enquiries  fhall  form  the  fubjed  of  the  next  chap¬ 
ter  ;  in  which  we  propofe  to  take  a  view  of  thofe  phe¬ 
nomena  of  vegetation  which  are  connected  with  chemi- 
ftiy,  or  which  may  be  elucidated  by  the  application  of 
the  principles  of  that  fcience. 

Chap.  II.  Of  Vegetation. 

We  have  now  feen  the  different  fubdances  which  arc 
contained  in  plants ;  but  we  have  ft  ill  to  examine  the 
manner  in  which  thefe  fubftances' are  produced,  and  to 
endeavour  to  trace  the  different  proedfes  which  confti- 
tute  vegetation.  We  mud  warn  our  readers  not  to  ex- 
ptd  complete  information  in  this  chapter.  The  won¬ 
ders  of  the  vegetable  kingdom  are  Hill  but  very  imper-* 
fedly  explored  ;  many  of  the  organs  of  plants  are  too 
minute  for  our  fenfes  ;  and  fcarcely  a  Angle  proccfs  car 
be  completely  traced.  °  * 

.  1  **c  multiplicity  of  operations  continually  going  on  Phcnon  r. 

in  vegetables  at  the  fame  time,  and  the  variety  of  diffe- ra  f,f  vegr- 
rent,  and  evtn  oppofste  fubdances,  formed  out  of  theta  ion  ve f 
fame  ingredients,  and  almoft  in-  the  fame  place,  aftonilh IiUIncro**‘ 
and  confound  us.  The  order,  too,  amUhe  fkill  with 
which  every  thing  is  condufted,  are  no  lefs  furpriiing. 

No  two  operations  clafh ;  there  in  no  difeord,  no  irregu¬ 
larity,  no.  diftnrbar.ee  ;  every  objedl  is  gained,  and  eve- 
ry  thing  is  ready  for  its  intended  purpofe.  This  is  too 
wonderful  to  tfcape  our  obfervation,  and  of  too  much 
importance  not  to  claim  our  attention.  Many  philofo- 
phtrs,  accordingly,  diilingurfhed  equally  by  tlieir  in* 
dudry  and  fagacity,  have  dedicated  a  great  pait  of  their 
lives  to  the  ftudy  of  vegetation.  But  hitherto  tlieir  fue- 
cefs  has  not  been  equal  to  their  exer  tions.  No  perforr 
has  been  able  to  detect  this  agent,  always  fo  bufy,  and 
performing  fuch  wonders,  or  to  difeover  him  at  his 
work  y  nor  have  philofophers  been  much  more  fortul 

n  ott 


1‘late 

XL11I. 


Vegetable 

irate  in  tlitir  attempt*  to  afeertain  the  inllrupent*  which 
he  emnloya  in  his  operations.  A  great  variety,  how- 
'  ever,  of  curious  and  interefting  fads,  have  been  difco- 
vered.  Thefe  we  (hall  attempt  in  this  chapter  to  col¬ 
led  and  arrange,  to  point  out  their  dependence  on 
each  other,  and  pet  haps  to  deduce  fuch  confequences  as 
,  obvioufly  refult  from  this  mutual  dependence. 
iPhnts  arife  >  ■  Natural  hiftorians  have  proved,  by  a  very  com- 
from  feed,  plete  indudion  of  fads,  that  all  plants  aiue  from  yee  s . 

The  pretended  exceptions  have  difappeared,  one  after 
another,  as  our  knowledge  of  vegetables  increafed  :  and 
now  there  remains  fcarcely  a  fingle  objection  entitled 
to  the  fmalleft  regard.  The  late  attempt  of  Girtan- 
♦  Ann  dc  Her*  to  revive  the  d  or&r ine  of  equivocal  generation, 
CZ;«.xxxiv.dtferveg  n0  attention  whatever  ;  becaufe  his  conclutions 
3J*  are  abfolntcly  incompatible  with  the  experiments  of  Mr 

Senebier  upon  the  very  fubilance  on  which  his  theory 
88  is  founded. 

•Seeds  com-  A  sefi>  confrfls  of  three  parts;  namely,  vthe  cotytc- 
pofed  of  rfonSj  the  radicle ,  "and  the  plumula ,  which  are  ufually  in- 
-three  parts. clofedinacoven  #  . 

If  we  take  a  garden  bean,  wc  may  perceive  each  ot 
thefe  three  parts  with  great  eafe  ;  for  this  feed  is  of  fo 
large  a  fize,  that  all  its  organs  are  exceedingly  di- 
ftinCl. 

•  When  we  drip  off  the  external  coats  of  the  bean, 
which  are  two,  and  of  different  degrees  of  thieknefs  in 
different  parts,  we  find  that  it  eafily  divides  into  two 
lobes,  pretty  nearly  of  the  fame*  fize  and  figure.  ^  Each 
of  thefe  lobes  is  called  a  cotyledon  (fig.  I.  a).  I  he  co¬ 
tyledons  of  the  bean,  then,  are  two  in  number. 

'  Near  that  part  of  the  lobes  which  is  contiguous  to 
what  is  called  the  eye  of  the  bean,  there  is  a  fmall  round 
white  body  (b),  which  comes  out  between  the  two 
lobes.  This  body  is  called  the  r.adicle . 

Attached  to  the  radicle,  there  is  another  fmall  round 
body  (c ),  which  lies  between  the  cotyledons  and 
wholly  within  them,  fo  that  it  cannot  be  fees  till  they 
are  feparated  from  each  other.  This  body  is  called  the 
plumula. 

The  appearance  and  fhape  of  thefe  three  parts  dif¬ 
fer  very  much  in  different  feeds,  but  there  is  no  feed 
which  wants  them.  The  figure  and  fize  of  the  feed 
depend  chiefly  upon  the  cotyledons.  This  is  evident¬ 
ly  the  cafe  with  the  bean,  and  it  is  fo  with  all  other 
feed3.  The  number  of  cotyledons  is  different  in  diffe¬ 
rent  feeds.  Some  feeds  have  only  one  cotyledon,  as 
the  feeds  of  wheat,  oats,  barley,  and  the  whole  tribe  of 
graffes :  fome  have  three  ;  others  fix,  as  the  feeds  of  the 
garden  grafs  ;  but  mo  ft  feeds,  like  the  bean,  have  two 
cotyledons. 

2.  When  a  feed  is  placed  in  a  fituation  favourable  to 
vegetation,  it  very  foon  charges  its  appearance.  The 
radicle  is  converted  into  a  root,  and  finks  into  the  earth  ; 
the  plumula,  on  the  other  hand,  lifes  above  the  earth, 
and  becomes  the  trunk  or  item.  When  thefe  changes 
take  place,  the  feed  is  faid  to  germinate:  the  procefs  it- 
felf  has  been  called  germination.  Seeds  do  not  germi¬ 
nate  equally  and  indifferently  in  all  places  and  feafons. 
Germination,  therefore,  is  a  procefs  which  does  not  de¬ 
pend  upon  the  feed  alone;  fgiiie thing  external  mult  alio 
affect  it. 

3.  It  is  a  well  known  fad,  that  feeds  will  not  ger¬ 
minate  unlefs  nwtflurc  have  needs  to  them  ;  for  feeds,  if 
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they  are  kept  perfedly  dry,  never  vegetate,  at  ah,  and 
yet  their  power  of  vegetating  is  not  deftroyed.  Tliete 
are  indeed  fomc  apparent  objections  to  this  :  potatoes, 
for  infiance,  and  other  bulbous  bodies,  germinate,  tho’ 
kept  ever  fo  dry.  But  thereafon  of  this  is,  that  thefe 
bodies  (which  arenot  feeds,  though  they  refemble  them 
in  fome  particulars)  have  a  fufticient  quantity  of  water 
within  themfelves  to  give  a  beginning  to  germination. 

We  may  conclude,  :then,  that  no  feed  will  germinate 
unlefs  water  has  accefs  to  it.  Water,  then,  is  effential 
to  germination.  Too  much  wrater,  however,  is  no  lefs 
prejudicial  to  moll  feeds  than  none  at  all.  The  feeds 
of  water  plants,  indeed,  germinate  and  vegetate  extreme¬ 
ly  well  in ‘water;  but  moil  other  feeds,  if  they  are  kept 
in  water  beyond  a  certain  time,  are  rotted  and  deftroy- 
-ed  altogether. 

4.  It  is  well  known  alfo,  that  feeds  will  not  germi¬ 

nate,  even  though  fupplied  with  water,  provided  the 
temperature  be  below  a  certain  degree.  No  feed,  for 
inftance,  011  which  the  experiment  has  been  tried,  can 
be  made  to  vegetate  at  or  below  the  fieezing  point: 
yet  this  degree  of  cold  does  not  injure  the  vegetating 
power  of  feeds  ;  for  many  feeds  will  vegetate  as  well  as 
ever  after  having  been  frozen,  or  after  having  been  kept 
in  frozen  water.  We  may  conclude,  then,  that  a  cer¬ 
tain  degree  of  heat  is  r.eceffary  for  the  germination  of 
feeds.  And  every  foecies  of  plants  feems  to  have  a  de¬ 
gree  peculiar  to  itfelf,  at  which  its  feeds  begin  to  ger¬ 
minate  ;  for  we  find  that  almoft  every  feed  has  a  pecu¬ 
liar  feafon  at  which  it  begins  to  germinate,  and  this  fea- 
fon  varies  always  according  to  the  temperature  of  the 
air.  Mr  Ad  an  for.  found  that  feeds,  when  fown  at  the 
fame  time  in  France  and  in  Senegal,  always  appeared 
fooner  above  ground  in  the  latter  country,  where  the 
climate  is  hotter,  than  in  France  § .  .  m? 

5.  Seeds,  although  fupplied  with  moifture,  and  pi  a-  * 

ced  in  a  proper  temperature,  will  not  germinate,  pro-^  ‘ 
vided  atmolpherical  air  be  completely  excluded  from  ^9* 
them.  Mr  Ray  found  that  grains  of  lettuce  did  not  ^ 
germinate  in  the  vacuum  of  an  air-pump,  but  they  be- 

p-an  to  grow  as  foon  as  air  was  admitted  to  themf.f  pbil. 
Homberg  made  a  number  of  experiments  on  the  (zmtTranf. 
fubjed,  which  were  publifhed  in  the  Memoirs  of  theiNU33* 
French  Academy  for  the  year  1693.  He  found,  that 
the  greater  number  of  feeds  which  he  tried  refufed  to 
vegetate  in  the  vacuum  of  an  air-pump.  Some,  how¬ 
ever,  did  germinate  ;  but  Boyle,  Mufchenbroek,  and 
Boerhaave,  who  made  experiments  on  the  fame  fubjed 
in  fuccefiion,  proved  beyond  a  doubt  that  no  plant  ve¬ 
getates  in  the  vacuum  of  an  air-pump;  and  that  in  thofe 
cafes  in  which  Homberg’s  feeds  germinated,  the  vacuum 
was  far  from  perfed,  a  quantity  of  air  ftill  remaining  in 
the  receiver.  It  follows,  therefore,  that  no  feed  will 
germinate  unlefs  atmofpherical  air,  or  iome  air  having 
the  fame  properties,  have  accefs  to  it.  It  is  for  this 
reafon  that  feeds  will  not  germinate  at  a  ceitain  depth 
below  the  fur-face  of  the  earth. 

Mr  Scheelc  found  that  beans  would  not  germinate 
except  oxygen  gas  were  prefent ;  Mr  Achard  after¬ 
wards  proved,  that  oxygen  gas  is  abfolutely  neceflary 
for  the  germination  of  all  feeds,  and  that  no  ieed  will 
germinate  in  azotic  gas,  or  hydrogen  gas,  of  carbonic 
acid  gas,  unlefs  thefe  gafes  contain  a  mixture  of  oxy¬ 
gen  gas.  Thefe  experiments  have  been  confirmed  by 

Mr 
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Vegeta-  Mr  Gough,  Mr  Cruickfhank,  and  many  other  philofo- 
phers.  It  follows,  therefore,  that  it  is  not  the  whole 
atmofpheric  air,  but  merely  the  oxygen  gas  which  it 
contains,  that  is  necefhuy  for  the  germination  of  feeds. 

6.  vSeeds  do  not  germinate  equally  well  when  they 
are  expofed  to  the  light,  and  when  they  are  kept  in  a 
dark  place  ;  light  therefore  has  fonie  effedt  on  germi¬ 
nation. 

Mr  Ingenhoufz  found,  that  feeds  always  germinate 
faller  in  the  dark  than  when  expofed  to  the  light  *. 
His  experiments  were  repeated  by  Mr  Senebier  with 
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farina  of  the  cotyledons  affurnes  a  fweet  tafte  refembling  Vegeta, 
fugar :  it  is  therefore  converted  into  fugar,  or  fom'e  tion* 
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equal  fueeefsf;  and  it  was  concluded,  i 

byjLi  °f  tlleir  experiments,  that  light  is  injurioi _ h . 

imifut,  in  tion.  But  the  Abbe  Bertholin,  who  diftingtiiffied  him- 
felf  io  much  by  his  labours  to  demonftrate  the  effedt  of 
eledricity  on  vegetation,  obje&ed  to  the  conclnfions  of 
thefe  philofophers,  and  affirmed,  that  the  difference  in 
the  germination  of  feeds  in  the  (hade  and  in  the  light 
was  owing,  not  to  the  light  itfelf,  but  to  the  difference  of 
the  moillure  in  the  two  fituations  ;  the  moillure  eva¬ 
porating  much  fader  from  the  feeds  in  the  light  than 
from  thofe  in  the  (hade  ;  and  he  affirmed,  that  when 
precautions  were  taken  to  keep  the  feeds  equally  moilt, 
thole  in  the  fun  germinated  fooner  than  thofe  in  the 
Jcur  de  fhadej.  But  when  Mr  Senebier  repeated  his  former 
byf  1 7 So, experiments,  and  employed  every  poffible  precaution  to 
ecenib  enliire  the  equality  of  moiftnre  in  both  fituations,  he 
condantly  found  the  feeds  in  the  fnade  germinate  foon- 
%*:  Metl.  er  than  thofe  m  the  light  §.  We  may  conclude,  there- 

Yii6  ^  ^°re’  t^iat  %bt  18  ^njunous  to  germination  ;  and  hence 
1  *  «ne  reafon  for  covering  feeds  with  the  foil  in  which 
they  are  to  grow. 

7.  Thus  we  have  feen  that  feeds  will  not  germinate 
tinlefs  moijlure ,  heat,  and  oxygen  gas ,  be  prefent  ;  and 
that  they  do  not  germinate  well  if  they  are  expofed  to 
the  adlion  of  light.  Now,  in  what  manner  do  thefe 
fubdances  afft£  the  feed  ?  What  are  the  changes  which 
thev  produce  \ 

we  obferved  before,  that  all  feeds  have  one  or  more 
ofger.  cotyledons.  Thefe*  cotyledons  contain  a  quantity  of  fa¬ 
ction.  n'naceous  matter,  laid  up  on  purpofe  to  fupply  the  em* 
bryo  plant  with  food  as  fbon  as  it  begins  to  require  it. 
TTi is  food,  however,  muff  undergo  ffime  previous  pre¬ 
paration,  before  it  can  be  applied  by  the  plant  to~the 
formation  or  completion  of  its  organs.  Now  all  the  phe¬ 
nomena  of  germination  which  we  can  perceive  con  lift 
in  the  chemicaf  changes  which  are  produced  in  that 
food,  and  the  conlcquent  developemc-nt  of  the  organs  of 
the  plant. 

.....  r,v.  When  a  feed  is  placed  in  favourable  eircum dances,  it 
food,  gradually  imbibes  moillure,  and  very  foon  after  emits 
a  quantity  of  carbonic  acid  gas,  even  though  no  oxy* 
Gougf>>  g™  gas  be  prefent  *.  This  feems  to  prove,  as  Mr 
^ru*ckffiank  has  fnppofea,  that  fome  of  the  water  im- 
S*Cruii-  blbc(*  bY  tbe  ^eec^  *8  decompofed,  that  its  oxygen  com- 
folio  b^nes  Wltb  Part  tbe  carbon  of  the  farina,  and  goes  off 
B“ib<Usy  m  the  form  of  carbonic  acid  gas,  while  the  hydrogen  re- 
45**  mains  behind,  and  combines  with  the  ingredients  con¬ 
tained  in  the  cotyledon.  The  firfl  part  of  germina¬ 
tion,  then,  confills  in  diminiffiing  the  quantity  of  car¬ 
bon,  and  increafing  the  hydrogen  of  the  farina.  If  no 
oxygen  gas  be  prefent,  the  procefa  (tops  here,  and  no 
germination  takes  place. 

But  if  oxygen  gas  be  prefent,  it  is  gradually  abforb- 
ed  and  retained  by  the  feed;  and  at  the  fame  time,  the 
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fubflance  analogous  to  it  f .  Farina,  then,  is  chan 
ged  into  fugar,  by  diminiffiing  its  carbon,  and  aug¬ 
menting  the  proportion  of  its  hydrogen  and  oxygefi. 

1  his  is  prccifely  the  proeds  of  malting,  or  of  convert- 
ing  grain  into  malt;  during  which  it  is  well  known  that 
there  is  a  confiderable  heat  evolved  ;  fo  much  indeed, 
that  in  certain  circumftances  grain  improperly  kept  has 
even  taken  fire.  We  may  conclude  from  this,  that  du¬ 
ring  the  germination  of  feeds  in  the  earth  there  is  aifo 
an  evolution  of  a  confiderable  portion  of  heat.  This 
indeed  might  have  been  exne&ed,  as  it  nfually  hardens 
when  oxygen  gas  is  abfoibed. 

bo  far  leems  to  be  the  work  of  chemiflry  alone  :  at 
lead  we  have  no  right  to  conclude  that  any'other  agent 
interferes;  fince  hay,  when  it  happens  to  imbibe  moif¬ 
tnre,  exhibits  nearly  the  lame  proceffes.  Carbonic  acid 
gas  is  evolved,  oxygen  gas  is  abiorbed,  heat  is  pro¬ 
duced  fo  abundantly,  that  the  hay  often  takes  flit :  at 
the  fame  time  a  quantity  of  fugar  is  formed.  It  is 
owing  to  a  partial  change  of  the  fame  kind  that  old 
hay  generally  tafles  much  fwceUr  than  new  hay.  Now 
we  have  no  reafon  to  fuppofe  that  any  agents  peculiar 
to  the  vegetable  kingdom  refute  in  hay;  as  all  vegetal 
tion;  and  all  power  of  vegetating,  are  evidently  de* 
flroved.  '  ^ 

But  when  the  farina  in  the  feeds  of  vegetables  is  con-  Which  pak 
verted  into  fugar,  a  number  efi  vdTels  make  their  ap- fc* 
pearance  in  ti  e  cotyledon.  The  reader  will  have  arad,c!e’ 
pretty  diflinft  notion  of  their  (liliribulicn*  by  liifpeft- 
,ng  lig.  2.  Thefe  veil  els  may  indeed  be  detected  in 
many  feeds  before  germination  commences,  but  they 
become  much  more  diflintt  after  it  has  made  fome  pro- 
grtfs.  Branches  from  them  have  beenMemonftrated  by 
Grew,  Malpighi,  and  Hedwig,  priding  into  the  radicle, 
and  diftnbuted  through  every  part  of  it..  Thefe  evi! 
dently  carry  the  nourilhment  prepared  in  the  cotyle 
dons  to  the  radicle  ;  for  it  the  cotyledons  be  cut  off 
even  alter  the  proceffes  above  described  are  completed, 
germination,  as  Bonnet  and  Stnebier  afeertained  hv  ex- 
periment,  immediately  flops.  The  food  therefore  is  An/con- 
conveyed  irora  the  cotyledons  into  the  radicle,  the  ra-  ve-ts  »«  i'n- 
dicle  increafea- in  fire,  affunies  the  form  of  a  roof, t0  *  roct* 
finks  eoivn  into  the  earth,  and  foon  becomes  capable  of 
extra&ing  the  nourilhment  neceffary  for  the  future 
growth  of  the  plant.  Kven  at  this  period,  after  the 
radicle  has  become  a  perfect  root,  the  plant,  as  Senebier 
afeertained  by  experiment,  ceafes  to  vegetate  if  the  cs. 
tyhdons  be  cut  off.  They  are  (till  then  abfolutely  ne- 
ceflary  for  the  vegetation  of  the  plant. 

The  cotyledons  now  affurr.e  the  appearance  of  leaves,  Cotvhdon, 
and  appear  above  the  ground,  forming  what  are  called  become  ft. 
the  femiruil  haves  of  the  plant.  After  this  the  plumula  mmal 
gradually  increafes  in  fixe,  rifes  out  of  the  earth,  and  !tives» 
expands  itfelf  into  branches  and  leaves.  The  feminal 
leaves,  foon  after  this,  decay  and  drop  off,  and  the  plant 
carries  on  all  the  proceffes  of  vegetation  without  their 
aflillance. 

Mr  Eller  attempted  to  {hew,  that  there  is  a  veffcl  in 
feeds  which  paffes  from  the  cotyledons  to  the  plumula; 
but  later  anatomifts  have  not  been  able  to  perceive  any 
fnch  veffel.  Even  Mr  Hedwig,  one  of  the  molt  pa- 
tient,  acute,  and  fuccefsful  philofophers  that  ever  turn¬ 
ed  their  attention  to  the  ftru&ure  of  vegetables,  could 

never 
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Vtffcls  of  the  cotyledons  even  through  the  radicle.  As 
it  does  not  appear,  then,  that  there  is  any  communica¬ 
tion  between  the  cotyledons  and  the  plurnula,  it  mult 
follow  that  the  nourirtiment  pafTes  into  the  plumula  from 
the  radicle  :  and  accordingly  we  fee,  that  the  plumula 
-dees  not  begin  to  vegetate  till  the  radicle  has  made 
Wh  chpre-fome -progrefs.  Since  the  plant  ceaies.to  vegetate, 
pare  the  even  after  the  radicle  has  been  converted  into  a  root,  if 
the  cotvledons  be  removed  before  the  plumula  is  deve 
loped,  'it  follows,  that  the  radicle  is  mfufficieut  of  ltlelt 
to  carry  on  the  procefles  of  vegetation,  and  that  the 
cotyledons  ft  ill  continue  to  perform  a  part.  Now  we 
have  feen  already  what  that  part  is :  they  prepare/^/ 
for  the  nouriftiment  of  the  plant.  The  root,  then,  is 
of  itfelf  infufficient  for  this  purpofe.  When  the  coty¬ 
ledons  aiTume  the  form  of  feminal  leaves,  it  is  evident 
that  the  r.ourifhment  which  was  originally  laid  up  in 
them  for  the  fupport  of  the  embryo  plant  is  exhautted, 
yet  they  (bill  continue  as  neceffary  as  ever.  They-  muft 
therefore  receive  the  nouriftiment  which  is  imbibed  by 
the  root;'  they  muft  produce  fome  changes  on  :t,  render 
it  fuitable  for  the  purpofes  of  vegetation,  and  then  fend 
it  back  again  to  be  tranfmitted  to  the  plumula. 

After  the  plumula  has  acquired  a  certain  fize,  which 
muft  be  at  leaft  a  V/W, 'if  the.  cotyledons  be  cut  off,  the 
■'.plant,  as  Mr  Bonnet  afceitained  by  a  number  of  expe¬ 
riments,  afterwards  repeated  with  equal  fuccefs  by  Mr 
Sencbier,  does  not  ceafe.  to*  vegetate,  but  it  continues 
alwavs  a  mere  pigmy  *<  its  Jize,  when  compared  with 
that <-bf  a« plant  whofe cotyledons  arc  allowed  to  remain, 
*F.nc  Metb  being  only  a3  2  to  y*. 

PbrfclVc-  when  the  plumula  has  expanded  completely  into 
*et'  42,  leaves,  the, cotyledons  may  be  removed  without  injuring 
ICO  ^he  plant,  and  they  very  foon  decay  of  themfelves.  It 
forTJffie  appears, r then,  that  this  new  office  of  the -cotyledons  is 
ftem ancT  afterwards  per formed  by  that  part  of  the  plant  which 
leaves.  ;s  above  ground. 

Thus  we  have  traced  the  phenomena  of  germination 
as  far  as  they  have  been  detetfed.  The  fads  arc  ob¬ 
vious  ;  but  the  manner  in  which  they  arc  produced  is  a 
profound  fecret.  We  can  neither  explain  how  the  food 
enters  into  the  veffels,  how  it  is  conveyed  to  the  diffe¬ 
rent  parte  of  the  plant,  how  it  is  depofited  in  every  or¬ 
gan,  nor  how  it  is  employed  to  increafe  the  fize  of  the 
old  parts,  or  to  form  new  parts.  Thefe  phenomena 
are  analogous  to  nothing  in  mechanics  or  chemiftry. 
He  that  attempts  to  explain  them  on  the  principles  of 
thefe  fciences,  merely  fubftitutes  new  meanings  of  words 
inftead  of  old  ones,  and  gives  us  no  affiftance  whatever 
in  conceiving  the  proceffes  themfelves.  As  the  fub- 
ftances  employed  in  vegetation  are  all  material,  it  is  evi¬ 
dent  that  they  poffefs  the  properties  of  matter,  and 
that  they  are  arranged  in  the  plant  according  to  thefe 
laws.  It  follows,  therefore,  that  all  the  changes  which 
take  place  in  the  plant  are  produced  according' to  the 
known  laws  of  mechanics  and  chemiftry.  This  cannot 
be  difputed  :  but  it  explains  nothing for  <what  we 
want  to  know  is  the  agent  that  brings  every  particle  of 
matter  to  its  proper  place,  and  enables 'the  laws  of  clie- 
niillry  and  mechanics  to  acl.pifty  in  order  to  accompli ffi 
a  certain  end.  Who  is  the  agent  that  adts  according 
to  this  end?  To  fay  ghat  it  is  chemiftry  or  mechanics 
is  to  pervert  the  ufe  of  words.  For  what  are  the  laws 
pf  chemiftry  and  mechanics  ?  Are  they  not  certain  fixed 
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and  unalterable  properties  of  matter?  Now,  to  lay  that  Vegeta* 
a  property  of  matter  has  an  end  in  view,  or  that  it  acts  t  tl)a‘ 
in  order  to  accomplifh  fome  del: gn,  is  a  dowmiglit  ab-  v  7 
furdity.  There  muft  therefore  be  fome  agent  in  all 
cafes  of  germination,  which  regulates  and  directs  the 
•mechanical  and  chemical  procefles,  and  which  therefore 
-is  neither  a  mechanical  nor  chemical  property. 


8.  When  the  proccfs  of  germination  is  accompliflied, 
the  plant  is  complete  in  all  its  uaits,  and  capable  of 
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„1V.  plant  is  complete  in  all  its  paits,  and  capable  of 
vegetating  in  a  proper  foil,  for  a  time  and  with  a  vigour 
proportional  to  its  nature.  #  ICI 

Plants,  as  every  body  know3,  are  very  various,  and  piantscom. 
of  courfe  the  ftrudture  of  each  fpecies  muft  have  manyjofedof 
peculiarities.  Trees  have  principally  engaged  the  at  hark.vvood, 
tention  of  anatomifU,  on  account  of  their  fize  and  I1 
the  diftindhiefs  wliich  they  expe&ed  to  find  in  their 
parts.  We  ffiall  therefore  take  a  tree  as  an  inftance  of 
the  ftrudture  of  plants  ;  and  wre  ffiall  do  it  the  more 
readily,  as  the  greater  number  of  vegetables  are  provi¬ 
ded  with  analogous  organs,  dedicated  to  fimilar  uies. 

A  tree  is  compofed  of  a  root ,  a  trunk,  and  branches ; 
the  ftrudture  of  each  of  which  is  fo  fimilar,  that  a  ge¬ 
neral  defer  ip  t  ion  of  their  component  parts  will  be  fuffi- 
cient.  Each  of  them  confifts  of  three  parts,  the  bark , 
tire  wood,  and  the  pith. 

The  bark  is  the  outermoft  part  of  the  tree.  It  co¬ 
wers  the  whole  plant  from  the  extremity  of  the  roots  to 
the  extremity  of  the  branches.  It  is  ufually  of  a  green 
colour:  if  a  branch  of  a  tree  be  cut  acrofs,  the  bark  is 
eafily  diftinguifhed  from  the  reft  of  the  branch  by  this 
colour.  If  we  infpedt  fuch  a  horizontal  fe&ion  with 
attention,  we  ffiall  perceive  that  the  bark  itfelf  is  com¬ 
pofed  of  three  diftindt  bodies,  which,  with  a  little  care, 
may  be  feparated  from  each  other.  T.  he  outerrrroft  of 
thefe  bodies  is  called  the  epidermis,  the  middiemoft  is 
called  the  parenchyma,  and  the  innermoft,  or  that  next 
the  wood,  is  called  the  cortical  layers.  <  y0j 

The  epidermis  is  a  thin  tranfparent  membrane,  which  Competed 
covers  all  the  outlide  of  the  bark.  It  is  pretty  tough,  of  epider- 
When  infpedted  with  a  microfcope,  it  appears  to  be  ads, 
compofed  of  a  number  cf  (lender  fibres  crofting  each 
other,  and  forming  a  dun d  of  network.  It  feems  -even 
to  con  lift  of  different  thin  retiform  membranes,  adhe¬ 
ring  clofely  together.  *1  his,  at  leaft,  is  the  cafe  with 
the  epidermis  of  the  birch,  which  Mr  Duhamel  fepara¬ 
ted  into  fix  layers.  The  epidermis,  when  rubbed  off, 
is  reproduced.  In  old  trees  it  cracks  and  decays,  and 
new  epidermes  are  fucceftNely  formed.  T-  his  is  the 
reafon  that  the  trunks  of  many  old  trees  have  a  rough 

furfaoe.  .  #  104 

The  parenchyma  lies  immediately  below  the  epider-  parendy 
it  iB  of  a  deep  green  colour,  very  tender,  and  fuc-ma, 
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culeut.  When  viewed  with  a  microfcope,  it  feems  to 
be  compofed  of  fibres  which  croft*  each  other  in  every 
diredtion,  like  the  fibres  which  compofe  a  hat.  Both 
in  it  and  the  epidermis  there  are  numberlefs  interftices, 
which  have  been  compared  to  fo  many  fmall  bladders. 

The  cortical  layers  form  the  innermoft  part  of  theAnd  cortf 
bark,  or  that  which  is  next  to  the  "wood.  T.  hey  con-cd  a^£ 
fift  of  feveral  thin  membranes,  lying  the  one  above  the 
other  ;  and  their  number  appears  to  increafe  with  the^ 
age  of  the  plant.  Each  of  tlufe  layers  is  compofed  or 
longitudinal  fibres,  which  feparate  and  approach  each 
other  alternately,  fo  as  to  form  a  kind  of  network.  The 
meffies  cf  this  network  correfpond  ir\  each  of  the  lay 
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ers ;  and  they  become  fmaller  and  fmaller  In  every  lay. 
er  as  it  approaches  the  wood.  Thefe  mefhes  are  filled 
with  a  green  coloured  cellular  fubftance,  which  has 
been  compared  by  anatomifts  to  a  number  of  bladders 
adhering  together,  and  communicating  with  each  other. 

■  odcom-  The  .wood  lies  immediately  under  the  bark,  and 
|e°d  0f  forms  by  far  the  greateft  part  of  the  frunk  and  large 
branches  of  trees.  It  conflils  of  concentric  layers,  the 
number  of  which  increafe*  with  the  age  of  the  part. 
Each  of  thefe  layers,  as  Mr  Du  Hamel  ascertained, 
may  be  feparated  into  fevcral  thinner  layers,  and  thefe 
are  compofed  chiefly  of  longitudinal  fibres.  Hence  the 
reafon  that  wood  may  be  much  more  eafily  fplit  afun- 
der  than  cut  aCrofs. 

The  wood,  when  we  infpeA  it  with  attention,  is  not, 
through  its  whole  extent,  the  fame  ;  the  part  of  it  next 
the  bark  is  much  fofter  and  whiter,  and  more  juicy 
I07  than  the  reft,  and  has  for  that  reafon  obtained  a  parti- 
Jburnum  cular  name  :  it  has  been  called  the  alburnum  or  a  abler . 
jd  petfe&rphe  perf eft  wood  is  browner,  and  harder,  and  denfer, 
)od*  than  the  alburnum,  and  the  layers  increafe  in  denfity 
the  nearer  they  are  to  the  centre,  Bir  John  Hill  gave 
to  the  innermoft  layer  of  wood  the  name  of  corona ,  or 
rather  he  gave  this  name  to  a  thin  zone  which,  accord¬ 
ing  to  him,  lies  between  the  wood  and  the  pith. 

The  pith  occupies  the  centre  of  the  wood.  It  is  a 
very  fp°r.gy  body,  ’containing  a  prodigious  numoer  of 
cells,  which  anatomifts  have  compared  to  bladdeis.  In 
young  (hoots  it  is  very  fucculent  ;  but  it  becomes  dry 
as  the  plant  advances,  and  at  laft  in  the  large  trunks  of 
many  trees  difappears  altogether. 

The  leaves  are  attached  to  the  branches  of  plants 
by  fhort  footilalks.  From  thefe  footftalks  a  number  of 
fibres  iffue,  which  ramify  and  communicate  with  each 
other  in  every  Dart  of  the  leaf,  and  form  a  very  curious 
network.  Thefe  fibres  may  be  obtained  feparately,  by 
keeping  the  leaf  long  in  moifture.  Every  other  part  of 
it  putrefies  and  falls  off,  or  may  eafily  be  rubbed  off, 
and  only  the  fibres  remain,  conftituting  a  fkeleton  of  the 
leaf.  In  every  leaf  there  are  two  layers  of  thefe  fibres, 
forming  twro  diftinA  fkeletons,  which  had  conftitiited 
the  upper  and  under  furface  of  the  leaf. 

The  whole  leaf  is  covered  with  the  epidermis  of  the 
plant ;  and  this  epidermis,  as  Sauffure  has  fhewn,  con¬ 
tains  in  it  a  gieat  number  of  glands.  The  other  parts 
of  the  bark  may  alfo  be  traced  on  many  leaves;  at  leaf! 
Saufiure  has  fhewn,  that  the  bark  of  leaves  is  compofed 
of  two  different  layers.  The  interfaces  between  the 
fibres  of  the  leaf  are  filled  up  by  a  pulpy-like  fubilar.ee, 
to  which  the  green  colour  of  the  leaf  is  owing. 

Such  is  a  fhort  defeription  of  the  moil  confpicuous 
parts  of  plants.  A  more  minute  account  would  have 
been  foreign  to  the  fubjeA  of  the  piefent  article. 

9.  Plants,  after  they  have  germinated,  do  not  remain 
ftationary,  but  are  continually  increafing  in  fize.  A 
tree,  for  inftance,  every  feaion,  adds  confiderably  to  its 
former  bulk.  The  root  fends  forth  new  (hoots,  and  the 
old  ones  become  larger  and  thicker.  The  fame  incre- 
ment  takes  place  in  the  branches  and  the  trunk.  When 
we  examine  this  increafe  more  minutely,  we  find  that  a 
new  layer  of  wood,  or  rather  of  aiburnum,  has  been 
added  to  the  tree  in  every  part,  and  this  addition  has 
been  made  juft  under  the  bark.  We  find,  too,  that  a 
layer  of  alburnum  has  afTumed  the  appearance  of  per- 
feA  wood.  Befides  this  addition  of  vegetable  fibre,  a 
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great  number  of  leaves  have  been  produced  ;  and  the  Vegeta- 
tree  puts  forth  flowers,  and  forms  feeds.  t  tU)ri'  , 

It  is  evident  from  all  this,  that  a  great  deal  of  new 
matter  is  continually  making  its  appearance  in  plants.  Therefore 
Hence,  fince  it  would  be  abfnrd  to  fuppofe  that  they  require 
create  new  matter,  it  muft  follow  that  they  receive  it 
by  fome  channel  or  other.  Plants,  then,  require  food 
as  well  as  animals.  Now,  what  is  this  food,  and  whence 
do  they  derive  it  ?  Thefe  queltions  can  only  be  an- 
fwered  'by  an  attentive  furvey  of  the  iubftances  which 
are  contained  in  vegetables,  and  an  examination  of  thofe 
iubftances  which  are  neceflary  for  their  vegetation.  If 
we  could  fucceed  completely,  it  would  throw  a  great 
deal  of  light  upon  the  nature  of  foils  and  of  manures, 
and  on  fome  of  the  molt  important  queftions  in  agricul¬ 
ture.  But  we  are  far  indeed  at  prefent  fioin  being  able 
to  examine  the  fubjeA  to  the  bottom.  .  im, 

ic.  In  the  lirft  place,  it  is  certain  chat  plants  will  Water  ne* 
not  vegetate  without  water  ;  for  whenever  they  are  de«  ceffary. 
prived  of  it,  they  wither  and  die.  Hence  the  well 
known  ufe  of  rains  and  dews,  and  the  artificial  watering 
of  ground  We  may  conclude,  then,  that  water  is  at 
leaft  an  efiential  part  of  the  food  of  plants. 

But  many  plants  grow  in  pure  water  ;  and  therefore 
it  may  be  queftioned  whether  water  is  not  the  only 
food  of  plants.  This  opinion  was  adopted  very  long 
ago,  *and  numerous  experiments  have  been  made  in  or¬ 
der  to  deinonilrate  it.  Indeed,  it  was  the  general  opi¬ 
nion  of  the  17th  century  ;  and  fome  of  the  mod  fuc- 
ctfsful  improvers  of  the  phyfiology  of  plants,  in  the 
1 8th  century,  have  embraced  it.  The  moil  zealous  ad¬ 
vocates  for  it  were,  Van  Helmont,  Boyle,  Bonnet,  I)u- 
hamel,  and  Tillet.  .  <  113 

Van  Helmont  planted  a  willow  which  weighed  five  3  i\  pnfed 
pounds,  in  an  earthen  vefiel  filled  with  foil  previoufly  ^vdioi* 
dried  in  an  oven,  and  moiilened  with  rain  water.  .Thi3 
vefiel  he  funk  into  the  earth,  and  he  watered  his  willow, 
fometimes  with  rain,  and  fometimes  with  di Hilled  wa¬ 
ter.  After  five  years  it  weighed  169 ^lbs.  and  the 
earth  in  which  it  was  planted,  when  again  dried,  was 
found  to  have  loft  only  two  -ounces  of  its  original 
weight.  Here,  it  has  been  faid,  was  an  increafe  of 
164  lb.  and  yet  the  only  food  of  the  willow  was  pure 
water  ;  therefore  it  follows  that  pure  water  is  fuffieient 
to  afford  nouiifhment  to  plants.  The  infufliciency  of 
this  experiment  to  decide  the  queftion  was  firil  pointed 
out  by*  Bergman  in  1  773  *.  He  finewed,  from  the  ex-  *  Opufi.  y* 
periments 0?  Margraff,  that  the  rain  water  employed  by9z- 
Van  Helmont  contained  in  it  as  much  earth  as  could 
exift  in  the  willow  at  the  end  of  five  years.  For,  ac¬ 
cording  to  the  experiments  of  Margraff,  1  lb.  of  rain 
water  contains  1  gr.  of  earth  f.  The  growth  of  the  j.  Q  ~ 
willow,  therefore,  by  no  means  proves  that  the  earth  t5.  ana  19* 
which  plants  contain  has  been  formed  out  of  water. 

Befides,  as  Mr  Kirwan  has  remarked  £,  the  earthen  j  /r^ 
vefiel  muft  have  often  abforbed  moifture,  from  the  fur-  Tranf.  v. 
rounding  earth,  impregnated  with  whatever  fubftance  130. 
that  earth  contained  ;  for  unglazed  earthen  veflels,  as 
Hales  *  and  Tillet  f  have  fhewn,  readily  tranfmit  moif-  *  y  ^ 
ture.  Stati.  $. 

Hence  ft  is  evident  that  no  conclufion  whatever  can  t  Mem. 
be  drawn  from  this  experiment ;  for  all  the  fubftances  Vdr*  *77*- 
which  the  willow  contained,  except  water,  may  have  been  2V^'IU 
derived  from  the  rain  water,  the  earth  in  the  pot,  and  wjth- 
the  moifture  imbibed  from  the  furrounding  foil.  out  reafom 
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The  experiments  of  Duhamel  and  Tillet  are  equally 
inconclufive  ;  fo  that  it  is  impoffible  from  them  to  de¬ 
cide  the  queftion,  Whether  water  be  the  foie  nourifh- 
ment  of  plants  or  not  ?  We  owe  the  folution  of  this 
difficulty  to  the  experiments  of  Mr  Haffenfratz,  who 
pointed  out  the  fallacy  of  thofe  juft  mentioned. 

He  analyfed  the  bulbous  roots  of  hyacinths,  in 
order  to  difeover  the  quantity  of  water,  carbon,  and 
hydrogen,  which  they  contained  ;  and  by  repeating 
the  analyfis  on  a  number  of  bulbs,  he  difeovered 
how  much  of  tliefe  ingredients  was  contained  in  a 
given  weight  of  the  bulb.  He  analyfed  alfo  kidney 
beans  and  crefs  feeds  in  the  fame  manner.  Then  he 
made  a  number  of  each  of  thefe  vegetate  in  pure  water, 
taking  the  precaution  to  weigh  them  beforehand,  in 
order  to  afeertain  the  precife  quantity  of  carbon  which- 
they  contained.  The  plants  being  then  placed,  fome 
within  doors,  and  others  in  the  open  air,  grew  and 
flowered,  but  produced  no  feed.  He  afterwards  dried 
them,  collecting  with  care  all  their  leaves  and  every 
other  part  which  had  dropt  off  during  the  courfe  of  the 
vegetation.  On  fubmitting  each  plant  to  a  chemical  an¬ 
alyfis,  he  found  that  the  quantity  of  carbon,  which  it 
contained,  wa3  fomewhat  lefs  than  the  quantity  which 
exifted  in  the  bulb  or  the  feed  from  which  the  plant 
had  fprung  *. 

Hence  it  follows  irrefiftibly,  that  plants  growing  in 
pure  water  do  not  receive  any  increafe  of  carlon  ;  that 
the  water  merely  ferves  as  a  vehicle  for  the  carbonaceous 
matter  already  prefent,  and  difFufes  it  thro’  the  plant. 
Water,  then,  is  not  the  foie  food  of  plants;  for  all  plants 
during  vegetation  receive  an  increafe  of  carbonaceous  mat¬ 
ter,  without  which  they  cannot  produce  perfect  feeds, 
nor  even  continue  to  vegetate  beyond  a  certain  time  ; 
and  that  time  feems  to  be  limited  by  the  quantity  of 
carbonaceous  matter  contained  in  the  bulb  or  the  feed 
from  which  they  grow.  For  Duhamel  found,  that  an 
cak  which  he  had  railed  by  water  from  an  acorn,  made 
lefs  and  lefs  pregrefs  every  year.  We  fee,  too,  that 
thofe  bulbous  roots,  fuch  as  hyacinths,  tulips,  &c. 
which  are  made  to  grow  in  water,  unlefs  they  be  planted 
in  the  earth  every  other  year,  refufe  at  lait  to  flower, 
and  even  to  vegetate  ;  efpecially  if  they  produce  new 
bulbous  roots  annually,  and  the  old  ones  decay. 

So  far,  indeed,  is  water  from  being  the  foie  food  of 
portion"  on.  plants,  that  in  general  only  a  certain  proportion  of  it  is 
ly  proper,  ferviceable,  too  much  being  equally  prejudicial  to  them 
as  too  little.  Some  plants,  it  is  true,  grow  conflantly 
in  water,  and  will  not  vegetate  in  any  other  fltuation  ; 
but  the  reft  are  entirely  deftroyed  when  kept  immerfed 
in  that  fluid  beyond  a  certain  time.  Molt  plants  re¬ 
quire  a  certain  degree  of  moifture,  in  order  to  vegetate 
well.  This  is  one  reafon  why  different  foils  are  requi¬ 
red  for  different  plants.  Rice,  for  inftance,  requires  a 
very  wet  foil :  were  we  to  fow  it  in  the  ground  on 
which  wheat  grows  luxurioufly,  it  would  not  fucceed  ; 
and  wheat,  on  the  contrary,  would  rot  in  the  rice 
ground. 

We  fhould,  therefore,  in  choofing  a  foil  proper  for 
1 


«5. 

A  certain 


UBSTANCES.  partI 

the  plants  which  we  mean  to  raife,  confider  the  qiran-  Vegeca.  ; 
tity  of  moifture  which  is  beft  adapted  for  them,  and  tlon. 
choofe  our  foil  accordingly.  Now,  the  drynefs  or  moif- 
ture  of  a  foil  depends  upon  two  things  ;  the  nature  and 
proportions  of  the  earths  which  compofe  it,  and  the 
quantity  of  rain  which  falls  upon  it.  Every  foil  con¬ 
tains  at  leafb  three  earths,  filica,  lime,  and  alumina,  and 
fometimes  alfo  magnefia.  The  filica  is  always  in  the 
ftate  of  fand.  Now  foils  retain  moifture  longer  or 
fhorter  according  to  the  proportions  of  thefe  earths. 

Thofe  which  contain  the  greateft  quantity  of  fand  re¬ 
tain  it  the  fhorteft,  and  thofe  which  contain  the  great- 
eft  quantity  of  alumina  retain  it  longeft.  The  firft  is 
a  dry,  the  fecond  a  wet  foil.  Lime'  and  magnefia 
are  intermediate  between  thefe  two  extremes  :  they 
render  a  fandy  foil  more  retentive  of  moifture,  and 
diminifh  the  vvetnefs  of  a  clayey  foil.  It  is  evident, 
therefore,  that,  by  mixing  together  proper  propoitions 
of  thefe  four  earths,  we  may  form  a  foil  of  any  degree 
of  dryntfs  and  moifture  that  we  pleafe. 

But  whatever  be  the  nature  of  the  foil,  its  moifture 
muft  depend  in  general  upon  the  quantity  of  rain  which 
falls.  If  no  rain  at  all  fell,  a  foil,  however  retentive  of 
moifture  it  be,  mull  remain  dry  ;  and  if  rain  were  very 
frequently  falling,  the  foil  muft  be  open  indeed,  if  it  be 
not  conftantly  wet.  The  proportion  of  the  different 
earths  in  a  foil,  therefore,  muft  depend  upon  the  quantity 
of  rain  which  falls.  In  a  rainy  country,  the  foil  ought  to 
be  open  ;  in  a  diy  country,  it  ought  to  be  retentive  of 
moifture.  In  the  firft,  tlvere  ought  to  be  a  greater  pro¬ 
portion  of  fand;  in  the  fecond,  of  clay. 

11.  Almolt  all  plants  grow  in  the  earth,  and  every  Earth  ne« 
foil  contains  at  leaft  filica,  lime,  alumina,  and  often  ce*fai7» 
magnefia.  We  have  feen  already,  that  one  ufe  of  thefe 
earths  is  to  adminifter  the  proper  quantity  of  water  to 
the  vegetables  which  grow  in  the  foil.  But  as  all  plants 
contain  earths  as  a  part  cf  their  ingredients,  is  it  not 
probable  that  earths  alfo  ferve  as  a  food  for  plants  ?  It 
has  not  yet  indeed  been  fliewn,  that  thefe  plants  which 
vegetate  in  pure  water  do  not  contain  the  ufual  quan¬ 
tity  of  earth  ;  but  as  earths  are  abfolutely  neceffary  for 
the  perfedt  vegetation  of  plants,  as  they  are  contained 
in  alt  p hints,  and  are  even  found  in  their  juices,  we  can 
fcarcely  doubt  that  they  a**e  aflually  imbibed,  though 
only  in  fmnll  quantities  (r>).  n; 

i  2.  We  have  feen  in  the  laft  chapter,  th.2t  all  plants  And  laics 
contain  various  faiine  fubftances  ;  and  if  we  analyie  the 
moft  fertile  foils,  and  the  richeft  manures,  we  never  find 
them  deflitute  of  thefe  fubftances.  Hence  it  is  pro¬ 
bable  that  different  falts  enter  as  ingredients  into  the 
food  of  plants.  It  is  probable  alfo,  that  every  plant 
abforbs  particular  kinds  of  falts.  Thus  fea  plants  yield 
foda  by  analyfis,  wdiile  inland  plants  furnifh  potafs. 

The  potafs  contained  in  plants  has  indeed  been  fuppo- 
fed  to  be  the  produce  of  vegetation  ;  but  this  has  not 
been  proved  in  a  fatisfa&ory  manner.  We  find  potafs 
in  the  very  juices  of  plants,  even  more  abundantly  than 
in  the  vegetable  fibres  themfelves.  But  this  fnbjedl  is. 

Hill  buried  in  obfeurity;  and  indeed  it  is  extremely  dif. 

ficult 


(d)  Mr  Tenr.ant  ha  *  afeertained,  that  magnefia,  when  uncombined  with  carbonic  acid  gas,  is  injurious  to  com 
when  employed  as  a  manure  ;  and  that  lime,  which  contains  a  mixture  of  magnefia,  likewife  injures  corn.— 
See  Phil .  Tranf.  1799,  P*  2*  This  important  fa£!  demonftrates,  that  earths  are  not  mere  vehicles  for  conveying 
water  to  plants. 
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ficult  to  make  decifive 
very  fmall  quantity  of  potaf3  which  moft  plants  con¬ 
tain. 

'The  phofphorns,  too,  and  the  iron,  and  other  me¬ 
tals  which  are  found  in  plants,  are  no  doubt  abforbed 
by  them  as  a  part  of  their  food.  We  may  fuppofe  al- 
fo,  that  the  fulphuric  and  muriatic  acids,  arid  perhaps 
even  the  nitric  acid,  when  found  in  plants,  are  imbibed 
by  them  along  with  the  reft  of  their  aliment. 

Nothing  is  at  prefent  known  concerning  thofe  faline 
fubftances  which  form  an  efiential  part  of  the  food  of 
plants ;  though  it  has  been  long  remarked  that  certain 
falls  are  ufeful  as  manures. 

i  3  Water,  then,  and  earths,  and  perhaps  alfo  falls, 
form  a  part  of  the  food  of  plants.  But  plants  contain 
carbon,  which  cannot  be  derived  from  any  of  thefe  fub- 
ftances  ;  confequently  fome  fubftance  or  other  befides, 
which  contains  carbon,  rauft  conllitute  a  part  of  the 
food  of  plants. 

Mr  Giobert  mixed  together  the  four  earths,  filica, 
alumina,  lime,  magnefia,  in  the  proper  proportions,  to 
conftitute  a  fertile  foil;  and  after  moiftening  them  with 
water,  planted  feveral  vegetables  in  them  ;  but  none  of 
his  plants  grew  well,  till  he  moiftened  his  artificial  foil 
with  water  from  a  dunghill*.  Now  it  is  certain,  from 


With.  i%Athe  experiments  of  Haftenfratz,  that  this  water  con- 


eget.  p, 

75* 

■  Ann.  ds 
''.him.  xiv. 
■6. 


tains  carbon  : 


behind  it  a  refiduum  of  charcoal  f 


for  when  evaporated,  it  conftantly  left 
We  know  like  wife, 
from  a  great  variety  of  experiments,  that  all  fertile  foils 
contain  a  conllderable  quantity  of  carbonaceous  matter; 
for  all  of  them,  when  expofed  to  heat,  are  fufceptible 
of  partial  combuftion,  during  which  a  quantity  of  car¬ 
bonic  acid  gas  efcapcs.  Thus  Fourcroy  and  Hafitn- 
fratz  found,  that  9216  parts  of  fertile  foil  contained 
305  parts  of  carbon,  belides  279  parts-  of  oil  ;  which, 
from  the  analyfis  of  Lavoilier,  we  may  fuppofe  to  con¬ 
tain  about  220  parts  of  carbon.  It  follows,  therefore, 
from  the  experiments  of  thefe  chemiftsj,  that  9216 
Metb.Pbxf  part8  of  foil  contain  525  parts  of  carbon.  Blit  tilde 
Veget.  p.  ^2i6  parts  of  foil  contained  806  parts  of  roots  of  ve¬ 
getables  which  were  excluded  from  the  analyfis  ;  con¬ 
fequently  a  fertile  foil  contains  (exclufive  of  the  roots 
of  vegetables)  about  one-fixteenth  of  its  weight  of  car¬ 
bon. 

But  the  carbon  muft  exift  in  the  foil  in  a  particular 
muftbein  Hate  of  combination,  otherv/ife  it  docs  not  anfwer  as 
?  parti cu-  fOCK]  for  plants  :  For  inftance,  powdered  pitcoal,  mixed 
with  earths,  is  not  found  to  ad,  at  leaf!  immediately, 
as  a  manure  ;  yet  pitcoal  contains  a  very  great  quantity 
of  carbon.  Farther,  it  appears,  from  the  experiments 
of  Mr  Haftenfratz,  that  fubftances  employed  as  ma¬ 
nures  produce  effeds  in  times  proportioned  to  their  de¬ 
gree  of  putrefadion  ;  thofe  fubftances  which  are  mod 
putrid  producing  the  moll  fpeedy  elfeds,  and  of  courfe 
fooneft  lofing  their  efficacy.  Having  manured  two 
pieces  of  the  fame  kind  of  foil,  the  one  with  a  mixture 
of  dung  and  ftraw  highly  putrefied,  the  other  with  the 
fame  mixture  newly  made,  and  the  ftraw  almoft  frefh, 
he  obferved  that,  during  the  firft  year,  the  plants  which 
grew  on  the  land  manured  with  the  putrefied  dung  pro¬ 
duced  a  much  better  crop  than  the  other  :  but  the  fe- 
cond  year  (no  new  dung  being  added),  the  ground 
which  had  been  manured  with  the  unputrified  dung 
produced  the  beft  crop  ;  the  fame  thing  took  place 
the*  third  year  ;  after  which,  bothfeemed  to  be  equally 
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exhaufled*.  Here  it  is  evident  that  the  putrified  dung  Ve^esa- 
atled  fooneft,  and  was  fooneft  exhaufled.  It  follow's  ,  tl0n‘  , 
from  this,  that  carbon  only  ads  as  a  manure  when  in  a 
particular  fl ate  of  combination  ;  and  this  ftate,  what-  ae 

ever  it  may  be.  is  evidently  produced  by  putrefadion.  xjv 
Another  experiment  of  the  fame  chemift  renders  this 
truth  ftill  more  evident.  He  allowed  fhavings  of  wood 
to  remain  for  about  ten  month?  in  a  moiil  place  till 
they  began  to  putrefy,  and  then  fpread  them  over  a 
piece  of  ground  by  way  of  manure.  The  firft  two 
years  this  piece  of  ground  produced  nothing  more  than 
others  which  had  not  been  manured  at  all ;  the  third 
year  it  was  better,  the  fourth  year  ll ill  better,  the 
fifth  year  it  reached  its  maximum  of  fertility;  after 
which  it  declined  conftantly  tiil  the  ninth,  when  it  was  y 
quite  exhaufled  +.  Here  the  effed.  of  the  manure 
evidently  depended  upon  its  progrefs  in  putrefadion.  iso 
Now  what  is  the  particular  ftate  into  which  carbon  And  folu- 
muft  be  reduced  before  it  be  fit  for  the  food  of  plant? 

This  fubjed  has  never  been  examined  with  attention  ; 
the  different  combinations  of  carbon  having  been  in  a 
great  mcafure  overlooked.  And  yet  it  is  evident,  that 
it  is  only  by  an  accurate  examination  of  thefe  combi¬ 
nations,  and  a  thorough  analyfis  of  manures,  in  order 
to  difeover  what  particular  combinations  of  caibon  exift 
in  them,  and  in  what  the  trod  efficacious  manures  dif¬ 
fer  from  the  reft,  that  we  can  exped  to  throw  complete 
light  upon  the  nature  and  nle  of  manures,  one  of  the 
moft  important  fubjeds  to  which  the  farmer  can  dired 
his  attention.  We  know,  from  the  experiments  of  Mr 
Haftenfratz,  that  all  thofe  manures  which  ad  with  effi¬ 
cacy  and  celerity  contain  caibon  in  fuch  a  ftate  of  com¬ 
bination,  that  it  is  foluble  in  water  ;  and  that  the  effi¬ 
cacy  of  the  manure  is  proportional  to  the  quantity  of 
carbon  fo  foluble.  He  found  that  all  efficacious  ma¬ 
nures  gave  a  brown  colour  to  water,  and  that  the  water 
fo  coloured,  when  evaporated,  left  a  refiduum,  which 
confifted  in  a  great  meafure  ot  carbon**,  lie  obferved,  *  MM-  p* 
too,  that  the  foil  which  gives  ihe  deepeft  colour  to  \va-^* 
ter,  or  which  contains  the  greateft  quantity  of  carbon 
foluble  in  water,  is,  other  things  being  the  fame,  the 
moft  fertile. 

This  is  not,  however,  to  be  underftood  without  limi¬ 
tation  ;  for  it  is  well  known  that  if  we  employ  excef- 
five  quantities  of  manure,  we  injure  vegetation  in  (lead 
of  promoting  it.  This  is  the  reafon  that  plants  will 
not,  as  Mr  Duhsmel  found  by  experiment,  vegetate  in 
faturated  folutions  of  dungf .  t  Metre* 

One  of  the  combinations  of  carbon  which  is  foluble  **ar' 
in  water,  and  with  which  we  are  beft  acquainted,  is  car-Th;s  ftitc 
bonic  acid  gas.  It  has  been  fuppofed  by  many  philo- not  carbo* 
fophers,  particularly  by  Mr  Senebier,  that  this  gas,  dil- niC 
folved  iu  water,  fupplies  plants  with  a  great  part  of&as; 

•their  carbon.  But  Mr  Haftenfratz,  on  making  the  ex¬ 
periment,  found,  that  the  plants  which  he  raifed  in  wa¬ 
ter,  impregnated  with  carbonic  acid  gas,  differed  in  no 
refped  from  thofe  which  grew  in  pure  water,  and  did 
not  contain  a  particle  of  caibon  which  had  not  exifted  j.  /nn  jg 
in  the  feeds  from  which  they  fprung  This  experi-  chlm.  xiii. 
ment  proves,  that  carbonic  acid  gas,  diftolved  in  water,  3*0. 
does  not  ferve  as  food  for  plants.  It  appears,  however, 
from  the  experiments  of  Rnckert,  that  when  plants 
growing  in  foil  are  watered  daily  with  water  impregna-  i** 
ted  with  carbonic  acid  gas,  they  vegetate  fatter  than  though  4 
when  this  watering  is  omitted.  He  planted  two  beans 
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In  pots  of  equal  dimenfions,  filled  with  garden  mould. 
One  of  thefe  was  watered  almoft  daily  with  diftilled  wa¬ 
ter,  the  other  with  water,  every  ounce  of  which  was 
impregnated  with  half  a  cubic  inch  of  carbonic  acid 
gas.  Both  were  placed  in  the  open  air,  but  in  a  filia¬ 
tion  where  they  were  fecure  from  rain.  L  he  bean  treat¬ 
ed  with  the  water  impregnated  with  carbonic  acid  gas 
appeared  above  ground  nine  days  before  the  other,  and 
produced  25  beans ;  whereas  the  other  produced  only 
1 5.  The  fame  experiment  was  tried  on  other  plants 
with  equal  fuccefs  f.  This  fhews  us  that  carbonic  acid 
gas  is  fomchow  or  other  ufeful  to  plants  when  they  ve¬ 
getate  in  mould  ;  but  it  gives  us  no  information  about 
its  mode  of  adfing.  Some  foils,  we  know,  are  capable 
of  decompofmg  it  ;  for  fomc  foils  contain  the  green 
oxyd  of  iron  :  and  Gadolin  has  proved,  that  fueh  foils 
have  the  property  of  deeompofing  carbonic  acid  gas*. 
‘Indeed  almoft  all  foils  contain  iron,  either  in  the  Hate 
of  the  brown  or  the  green  oxyd  ;  and  Beaume  lias 
fhewn,  that  oils  convert  the  brown  oxyd  of  iron  into 
f  Kirzvany  the  green  Now  dung  contains  a  quantity  of  oily 
Jrijh  ^^/fnbftance  ;  and  this  is  the  cafe  atfo  with  rich  foils.  One 
V*  tife  of  manures,  therefore,  may  be,  to  reduce  the  brown 

oxyd  of  iion  to  the  green,  that  it  may  be  capable  of 
deeompofing  carbonic  acid  gas ;  and  the  carbon,  thus 
precipitated,  doubtlefs  enters  into  fome  new  combina¬ 
tion,  in  which  (late  it  ferves  as  food  for  plants. 

Mr  Humbolt  has  lately  proved,  that  foils  have  the 
property  of  abforbing  oxygen.  It  can  fcarcely  be 
doubted  that  this  abforption  has  an  influence  on  vege¬ 
tation,  efpecially  as  watering  plants  with  weak  lolutions 
of  oxy-muriatic  acid  accelerates  vegetation  *.  But  we 
know  too  little  of  the  fubject  at  prefent  to  be  able  to 
fpecify  precifely  what  that  influence  is. 

14.  Since  the  only  part  of  plants  which  is  contigu¬ 
ous  to  the  foil  is  the  t£0t,  and  fince  the  plant  perifties 
when  the  root  is  pulled  out  of  the  ground,  it  is  evident 
that  the  food  of  plants  muft  be  imbibed  by  the  roots. 

When  we  examine  the  roots,  we  do  not  find  them  to 
contain  any  large  opening.  The  paffages  by  which  the 
food  enters  are  too  fmall  for  the  naked  eye.  This  fhews 
us,  that  the  food  can  enter  plants  only  in  a  fluid  ftate  ; 
and  that  conlequently  every  thing  which  can  be  render¬ 
ed  ufeful  as  food  for  plants  muft  be  previoufly  in  a  ftate 
of  folution. 

It  feems  moft  probable,  that  the  whole,  or  the  great- 
eft  part  of  the  food,  enters  at  the  extremities  of  the 
roots  ;  for  Duhamel  obferved,  that  the  portion  of  the 
foil  which  is  foonefl  exhaufted,  is  precisely  that  part  in 
which  the  greateft  number  of  the  extremities  of  roots 
lies  J.  This  fhews  us  the  reafon  why  the  roots  of 
plants  aie  continually  increafmg  in  length.  By  this 
means  they  are  enabled,  in  fome  meafure,  to  go  in 
queft  of  nourifhmcnt.  The  extremities  of  the  roots 
feem  to  have  a  peculiar  Itrudture  adapted  for  the  im¬ 
bibing  of  moifture.  If  we  cut  off  the  extremity  of 
a  root,  it  never  increafes  any  more  in  length  :  there¬ 
fore  its  ufe  as  a  root  has  been  in  a  great  meafure  de- 
flroyed.  But  it  fends  out  fibres  from  it^  Tides  which 
a<ft  the  part  of  roots,  and  imbibe  food  by  their  extre¬ 
mity.  Nay,  in  fome  cafes,  when  the  extremity  of  a  root 
is  cut  off,  the  whole  decays,  and  a  new  one  is  formed 
in  its  place.  This,  as  Dr  Bell  informs  us,  is  the  cafe 
f  Manch.  with  the  hyacinth  f. 
jf Mem.  ii. 
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Since  the  food  of  plants  muft  be  in  a  fluid  ftate,  and 
fince  no  plant  will  live  if  it  be  deprived  of  moifture,  vve 
may  conclude  that  all  its  food  is  previoufly  diffolved  in 
water.  As  for  the  carbon,  we  know,  that  in  all  active Djfp**4 r 
manures  it  is  in  fueh  a  ftate  of  combination,  that  it  is  water, 
foluble  in  water.  We  know,  too,  that  all  the  falts 
which  we  can  fuppofe  to  make  a  part  of  the  food  of 
plants,  arc  more  or  ltfs  foluble  in  water.  Lime  alio  is 
foluble  in  water,  whether  it  be  puie  or  in  the  iiate  of  a 
fait ;  magnefia  and  alumina  may  be  rendered  fo  by 
means  of  carbonic  acid  gas  ;  and  Bergman,  Macie,  and 
Klaproth,  have  (hewn,  that  even  filica  may  be  diffolved 
in  water.  We  can  fee,  theiefore,  in  general,  though 
we  have  no  precife  notions  of  the  very  combinations 
w'hieh  are  immediately  imbibed  by  plants,  that  all  the 
fubftanccs  which  form  effential  parts  of  that  food  may 
be  diffolved  in  water. 

15.  Since  the  food  of  plants  is  imbibed  by  their  roots  Thereto: 
in  a  fluid  ftate,  it  muft  exift  in  plants  in  a  fluid  ftate  ;  fluid, 
and  unlefs  it  undergoes  alterations  in  its  compofition 
juft  when  imbibed,  we  may  expedt  to  find  it  in  the 
plant  unaltered.  If  there  were  any  method  of  ob¬ 
taining  this  fluid  food  from  plants  before  it  has  been 
altered  by  them,  we  might  analyfe  it,  and  obtain  by 
that  means  a  much  more  accurate  knowledge  of  the 
food  of  plants  than  we  can  by  any  other  method.  This 
plan  indeed  muft  fail,  provided  the  food  undergoes  al¬ 
teration  juft  when  it  is  abforbed  by  the  roots:  but  if 
we  confider,  that  when  one  fpecies  of  tree  is  grafted 
upon  another,  each  bears  its  own  peculiar*  fruit,  and 
produces  its  own  peculiar  fubftances,  we  can  fcarcely 
avoid  thinking  that  the  great  changes,  at  lealt  which  the 
food  undergoes  after  abforption,  are  produced,  not  in 
the  roots,  but  in  other  parts  of  the  plant. 

If  this  conclufiou  be  juft,  the  food  of  plants,  after  Sap  of 
being  imbibed  by  the  roots,  muft  go  directly  to  thofellam5» 
organs  where  it  is  to  receive  new  modifications,  and  to 
be  rendered  fit  for  being  affimilated  to  the  different  parts 
of  the  plant.  There  ought  therefore  to  be  certain  juices 
continually  afeendmg  from  the  roots  of  plants  ;  and 
thefe  juices,  if  we  could  get  them  pure  and  unmixed 
with  the  other  juices  or  fluids  which  the  plant  mult 
contain,  and  which  have  been  fecreted  and  foimcd  from 
thefe  primary  juices,  would  be,  very  nearly  at  leaft,  the 
food  as  it  was  imbibed  by  the  plant.  Now  during  the 
vegetation  of  plants,  there  actually  is  a  juhe  continually 
aictnding  from  their  roots.  This  juice  ha3  been  called 
th tfap)  th zfveevs  communis ,  the  lymph  of  plants.  We 
fhall  adopt  the  firft  of  thefe  names,  becaule  it  has  been 
moft  generally  received. 

The  firft  (tep  towards  an  accurate  knowledge  of  the 
food,  and  of  the  changes  which  take  place  during  vege¬ 
tation,  is  an  analylis  ot  the  lap.  The  fap  is  moft  abun¬ 
dant  during  the  fpring.  At  that  feafon,  if  a  cut  be 
made  through  the  bark  and  part  of  the  wood  of  fome 
trees,  the  fap  flows  out  very  profufely.  The  trees 
are  then  faid  to  bleed .  By  this  contrivance  any  quan¬ 
tity  of  fap  we  think  proper  may  be  collected.  It  is 
not  probable,  indeed,  that  by  this  method  we  obtain 
the  afeendmg  fap  in  all  its  purity  :  it  is  no  doubt 
mixed  with  the  peculiar  juices  of  the  plant ;  but  the 
lefs  progrefs  vegetation  has  made,  the  purer  we  may 
expe&  to  find  it ;  both  becaufe  the  peculiar  juices  muff 
be  in  much  fmaller  quantity,  and  becaufe  its  quantity 

may 


ri6  j 


( iap* 


II.  Vegetables 

may  be  fuppofed  to  be  greater.  We  fhould  therefore 
examine  the  fap  as  early  in  the  feafon  as  pofiible,  and 
at  all  events  before  the  leaves  have  expanded. 

For  the  moll  complete  fet  of  experiments  hitherto 
made  upon  the  fap,  we  are  indebted  to  Mr  Vanquelin. 
An  account  of  his  experiments  has  been  puhlifhed  in 
the  31ft  volume  of  the  Antiaks  da  Chimle .  He  has  ne- 
gledled  to  inform  us  of  the  date  of  the  tree  when  the 
lap  which  he  analyfed  was  taken  from  it  ;  fo  that  we 
are  left  in  a  (late  of  uncertainty  with  refped  to  the  pu¬ 
rity  of  the  fap  :  but  from  the  companion  which  he  has 
put  it  in  our  power  to  draw  between  the  (late  of  the 
fap  at  different  fuceeffive  periods,  we  may  in  fome  mea- 
fure  obviate  this  uncertainty. 

He  found  that  1039  parts  of  the  fap  of  the  uimus 
campellris,  or  common  elm,  weie  compoied  of 
1027.567  water  and  volatile  matter, 

9  55  *  acctite  of  potafs, 

1.062  vegetable  matter, 

0.818  carbonat  of  lime, 

Befide3  fome  llight  tiaces  of  fulpliuric  and  muriatic 


acids. 

On  analyfingthc  fame  fap  fome  what  later  in  the  fea¬ 
fon,  Mr  Vauquelin  found  the  quantity  of  vegetable 
matter  a  little  increafed,  and  that  of  the  carbonat  of  lime 
and  acetite  of  potafs  diminifhed.  Still  later  in  the  fea¬ 
fon  the  vegetable  matter  was  farther  increafed,  and  the 
other  two  ingredients  farther  diminiihed.  The  acetite 
of  potafs,  in  1039  parts  of  this  third  fap,  amounted  to 
I  .hn.de  8.615  parts  *. 

I  I m  xxxi.  If  thefe  experiments  warrant  any  confequence  to  be 
drawn  from  them,  they  would  induce  us  to  fuppofe  that 
the  carbonat  of  lime  and  acetite  cf  potafs  were  contained 
in  the  pure  afeending  fap,  and  that  part  at  lealt  of  the  ve¬ 
getable  matter  was  derived  from  the  peculiar  juices  alter¬ 
ed  by  the  fecreting  organs  of  the  plant;  for  the  two  Falls 
diminiihed  in  quantity,  and  the  vegetable  matter  in¬ 
creafed  as  the  vegetation  of  the  tree  advanced.  Now 
this  is  precifely  what  ought  to  have  taken  pbee,  on  the 
fuppofitiori  that  the  fap  became  more  and  more  mixed 
with  the  peculiar  juices  of  the  tree,  as  we  are  fuppofmg 
it  to  do.  If  thefe  conclufions  have  any  folidity,  it  fol¬ 
lows  from  them,  that  carbonat  of  lime  and  acctite  of 
potafs  are  abforbed  by  plants  as  a  part  of  their  food. 
Now  thefe  falts,  before  they  are  abforbed,  mull  be  dif- 
folved  in  water.  But  the  carbonat  of  lime  may  be 
diffolved  in  water  by  the  help  of  carbonic  acid.  I  his 
fhews  us  how  water  faturated  with  carbonic  acid  may 
be  ufeful  to  plants  vegetating  in  a  proper  foil,  while  it  is 
ufelefs  to  thofe  that  vegetate  in  pure  water.  In  the  pure 
water  there  is  no  carbonat  of  lime  to  be  dilTolved  ;  and 
therefore  carbonic  acid  gas  cannot  enter  into  a  combina¬ 
tion  which  renders  it  proper  for  becoming  the  food  of 
plants.  Part  of  the  vegetable  matter  was  precipitated 
from  the  fap  by  alcohol.  This  part  feems  to  have  been 
gummy.  Now  gums  we  know  are  produced  by  vegetation. 

The  fap  of  the  fagus  fylvatica,  or  beech,  contained 
the  following  ingredients. 

Water, 

Acetite  of  lime  with  excels  of  acid* 

Acetite  of  potafs, 

Gallic  acid, 

Tan, 

A  mucous  and  extraftivc  matter, 

Acetite  of  alumina* 
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Although  Mr  Vauquelin  made  two  different  anulyfts  Vepeu- 
of  this  fap  at  different  feafon b,  it  is  inipoffible  to  draw  t,on* 
any  iatibta&oiy  conclufions  from  them,  as  he  has  not  ~  v 
given  us  the  proportions  of  the  ingredients.  It  fet  ms 
clear  that  the  gallic  acid  and  tan  weie  combined  toge- 
ther ;  for  the  fap  tafted  like  the  infufion  of  oak  bark. 

The  quantity  of  each  of  thefe  ingredients  increafed  as 
vegetation  advanced  ;  for  the  colour  of  the  fecond  fap 
collected  later  was  much  deeper  than  that  of  the  firlt. 

This  lhewg  us  that  theie  ingrtdients  were  produced  by 
vegetation,  and  that  they  did  not  form  a  part  of  the 
afeending  fap.  Probably  they  were  derived  from  the 
bark  of  the  tree.  1  he  prefence  of  alumina,  and  the 
abfence  of  caibonio  acid  gas,  would  tun  to  indicate 
that  all  plants  do  not  imbibe  the  very  fame  food. 

The  lap  o£  the  carpinns  fylvetiiis  contains  water, 
acetite  of  potafs,  acetite  of  lime,  fugar,  mucilage,  vege¬ 
table  extract.  It  cannot  be  doubted  that  the  fugar  and 
the  mucilage  are  the  produce  of  vegetation. 

The  fap  of  the  betula  alba,  or  common  birch,  con¬ 
tains  water,  fugar,  vegetable  extract,  acetite  of  lime, 
acetite  of  alumina,  and  acetite  of  potafs. 

Thefe  experiments  are  curious,  and  ceitainly  add  to 
the  precifion  of  our  notions  concerning  the  food  of 
plants;  but  they  are  not  decifivc  enough  to  entitle  us 
to  draw  conclufions.  They  would  feem  to  (hew,  either 
that  acctite  of  potafs  and  lime  are  a  part  of  the  food  of 
plants,  or  at  leafl  fome  fubilanct3  which  have  the  pro¬ 
perty  of  affuming  thefe  combinations.  I25 

16.  Thefe  experiments  lead  to  the  conclnfion  that  whether 
acetous  acid  forms  a  component  part  (  f  the  fap.  Now  ti  e  food  U 
it  is  not  eafy  to  fuppole  that  tins  fnbiiar.ee  is  adlually  £7 

abforbed  by  the  roots  in  the  ffate  of  acetous  acid.  The1 1C  root5* 
thing  might  be  determined  by  examining  the  mould  in 
which  plants  grow.  This  examination  indeed  has  been 
performed;  but  no  chemifi  has  ever  found  acetous  acid, 
at  lead  in  any  fenlible  quantity.  Is  it  not  probable, 
then,  that  the  food,  after  it  is  imbibed,  is  tpmewhat. 
modified  and  altered  by  the  roots  ?  In  what  manner 
this  is  done  wc  cannot  fay,  as  wc  know  very  little 
about  the  vafcular  ffru&ure  of  the  roots.  We  may 
conclude,  however,  that  this  modification  is  nearly  the. 
fame  in  moll  plants  :  for  one  plant  may  be  engrafted 
on  another,  and  each  continue  to  produce  its  own  pe¬ 
culiar  produdls  ;  which  could  not  be,  unlcfs  the  proper 
fubflances  were  conveyed  to  the  digeltive  organs  of  all. 

There  are  feveral  circumllances,  however,  which  render 
the  modifying  power  of  the  roots  fomewhat  probable. 

The  ftrongeff  of  thefe  is  the  nature  of  the  ingredients 
found  in  the  fap.  It  is  even  pofliblc  that  the  rootB 
may,  by  fome  means  or  other,  throw  out  again  fome 
pait  of  the  food  which  they  have  imbibed  as  excremen- 
titious.  This  has  been  fulpetted  by  feveral  phyfiolo- 
gifts ;  and  there  are  feveral  circumllances  which  render 
it  probable.  It  is  well  known  that  fome  plants  will 
not  vegetate  well  after  others ;  and  that  fojre  again  ve¬ 
getate  unufualiy  well  when  planted  in  ground  where 
certain  plants  had  been  gi owing.  Thefe  fads,  with¬ 
out  doubt,  may  be  accounted  for  on  other  principles. 

If  there  be  any  excrementitious  matter  emitted  by  the 
roots,  it  is  much  more  probable  that  this  happens  in 
the  lad  flage  of  vegetation.  That  is  to  fay,  when  the 
food,  after  digeftion,  is  applied  to  the  purpofes  which 
the  root  requires.  But  the  fad:  ought  to  be  lupported 
by  experiments,  otherwise  it  cannot  be  admitted. 

i-7.  Th* 
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17.  The  fap,  as  Dr  Hales  has  (hewn  us,  afeends  with 
a  very  confiderable  force.  It  iffucd  during  the  bleed- 
Si«i  ’ng  feafon  with  fuch  impetuolity  from  the  cut  end  of  a 
i.  1  os'.  ‘vine  branch,  that  it  fupported  a  column  of  mercury 

a?  3 inches  higlr*.  .  , 

Now  what  is  the  particular  channel  through  which 
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the  fap  afeeuds,  and  what  is  the  caufe  of  the  force  with 
which  it  moves  ?  Thefe  are  quell  ions  which  have  ex¬ 
cited  a  great  deal  of  the  attention  of  thofe  philofophers 
•who  have  made  the  phyfiology  of  vegetables,  their  par¬ 
ticular  ftudy  ;  but  the  examination  of  them  is  attended 
with  fo  many  difficulties  that  they  are  very  far  from  be- 
ing  decided. 

It  is  certain  that  the  Tap  flows  from  the  roots  to¬ 
wards  the  fummit  of  the  tree.  For  if  in  the  bleeding 
feafon  a  number  of  openings  be  made  in  the  tree,  the 
fap  begins  fir  11  to  flow  from  the  lowed  opening,  then 
from  the  lowed  but  one,  and  fo  on  fncceffively,  nil  at 
lad  it  makes  its  appearance  at  the  higheft  of  all.  And 
when  D enamel  and  Bonnet  made  plants  vegetate  in 
f  coloured  liquors,  the  colouring  matter,  which  was  de- 
pofited  in  the  wood,  appeared  fird  in  the  lowed  part  of 
the  tree,  and  gradually  afeended  higher  and  higher,  till 
at  lad  it  reached  the  top  of  the  tree,  and  tinged  the 
-very  leaves. 

It  feems  certain,  too,  that  the  fap  afeends  through 
the  wood,  and  not  through  the  bark  of  the  tree  :  for  a 
plant  continues  to  grow  even  when  *  dript  of  a  great 
part  of  its  bark  ;  -  which  could  not  happen  if  the  fap 
afeended  through  the  bark.  When  an  incifion,  deep 
enough  to  penetrate  the  bark,  and  even  part  of  the 
v/ood,  is  carried  quite  round  a  branch,  provided  the 
wound  be  covered  up  from  the  external  air,  the  branch 
continues  -to  vegetate  as  if  nothing  had  happened  ; 
which  could  not  be  the  cafe  if  the  fap  afeended  between 
the  bark  and  the  wood.  It  is  well  known,  too,  that 
in  the  bleeding  feafon  .little  cr  no  fap  can  be  got  from  a 
1^I  tree  unlefs  our  incifion  penetrate  deeper  than  the  bark. 
Koi  l>y  the  If  the  fap  afeended  thro’  the  parenchyma  of  plants, 
parenchy-  as  fomc  phyfiologifts  have  fuppofed,  fmee  there  is  a 
communication  between  every  part  of  that  organ,  it  is 
evident  that  the  tree  ought  to  bleed  whenever  any  part 
of  the  parenchyma  is  wounded  But  this  is  not  the 
cafe.  Confequently  the  fap  does  not  afeend  through 
the  parenchyma.  Befides,  if  the  fuppofition  were  true, 
the  fap,  from  the  very  ftru&urc  of  the.parenchyma, 
mud  afeend  in  the  fame  manner  as  water  through  a 
fponge  ;  and  in  that  cafe  could  not  poflibly  pofliris  the 
force  with  which  we  know  that  it  afeenda.  But  if  the 
fap  is  not  found  in  the  parenchyma,  as  is  now  well 
known  to  be  the  cafe,  it  muft,  of  ncceflity,  be  confined 
in  particular  veflels  ;  for  if  it  were  not,  it  would  un¬ 
doubtedly  make  its  appearance  there.  Now  what  are 
the  veflels  through  which  the  fap  afeends  ? 

B*'tm*vef-  Grew  and  Malpighi,  the  hill  philofophers  who  exa- 
fds.  mined  the  bu&ure  of  plants,  took  it  for  granted  that 

the  woody  hbres  were  tubes,  and  that  the  lap  afeended 
through  them.  For  this  reafon  they  gave.. thefe  fibres 
the, name  of  lymphatic  veflels.  But  they  were  unable, 
even  when  affilted  by  the  heft  microfcopes,  to  detect 
any  thing  in  thefe  fibres  which  Bad  the  appearance  of 
a  tube  ;  and  fucceeding  obfeevers  have  been  equally  un. 
fuccefsful.  The  conjecture  therefore  of  Malpighi  and 
Crew,  about  the  nature  and  ufe  of  thefe  fibres,  remains 
.totally  unsupported  .by  any. proof.  Dubamel  baa  even 


gone  far  to  overturn  it  altogether.  For  he  found  that  Vegeta, 
thefe  woody  fibres  are  divifible  into  fmaller  fibres,  and  ^on- 
thefe  again  into  Hill  fmaller  ;  and  even,  by  the  afliitance 
of  the  heft  microfcopes,  he  could  find  no  end  of  this 
fubdivifion  *.  Now  granting  thefe  fibres  to  be  veflels,  *  P%fi*u 
it  is  fcarcely  poffible,  after  this,  to  fuppofe  that  the  fap*'  Arb,e» 
really  moves  through  tubes,  whofe  diameters  are  almofl1*  57* 
infinitely  fmall.  There  are,  however,  veflels  in  plants 
which  may  eafily  be  diftinguifhed  by  the  help  of  a  fmall 
mterofeope,  and  even,  in  many  cafes,  by  the  naked  eye. 

Thefe  were  feen,  and  diftin&ly  deferibed,  by  Grew  and 
Malpighi.  They  confift  of  a  fibre  twifted  round  like 
a  corkfcrew.  If  we  take  a  fmall  cylinder  of  wood, 
and  wrap  round  it  a  (lender  brafs  wire,  fo  clofely  that 
fell  the  rings  of  the  wire  touch  each  other,  and  if,  after 
this,  we  pull  out  the  wooden  cylinder  altogether,  the 
brafs  wire  thus  twifted  will  give  us  a  very  good  repre- 
fentation  of  thefe  veflels.  If  we  take  hold  of  the  two 
ends  of  the  brafs  wire  thus  twifted,  and  pull  them,  we 
can  eafily  draw  out  the  wire  to  a  confiderable  length. 

In  the  fame  manner,  when  we  lay  hold  of  the  two  ex¬ 
tremities  of  thefe  veflels,  we  can  draw  them  out  to  a 
great  length.  Malpighi  and  Grew  finding  them  always 
empty,  concluded  that  they  were  intended  for  the  circu¬ 
lation  of  the  air  through  the  plant,  and  therefore  gave 
them  the  name  of  trachea;  which  word  is  ufed  to  denote 
the  windpipe  of  animals.  Thefe  trachea  are  not  Found 
in  the  bark  ;  but  Hedwig  has  fnewn  that  they  are  much 
more  numerous  in  the  wood  than  was  fuppofed  ;  and 
that  they  are  of  very  different  diameters  ;  and  Reichel 
lias  demonilrated  that  they  go  to  the  minuteft  branches, 
and  fpread  through  every  leaf.  He  has  fhewn,  too, 
that  they  contain  lap;  and  Hedwig  has  proved  that 
the  notion  which  generally  prevailed  of  their  contain¬ 
ing  nothing  but  air,  arofe  from  this  circumftance,  that 
the  larger  trachea?,  which  alone  were  attended  to,  lofe 
their  fap  as  foon  a3  they  are  cut ;  and,  cf  courfe,  unlefs 
they  are  infpcbled  the  inftant  they  are  divided,  they  ap¬ 
pear  empty-}*.  Is  it  not  probable,  then,  or  rather  is  it  j.  furjJ 
not  certain;  from  the  difeoveries  of  that  very  ingenious 
phyfiologift,  that  the  trachea?  are,  in  reality,  the  fap 
veflels  of  plants?  Indeed  it  feems  eftablifhed  by  the  c°^n H 
experiments  both  of  Reichel  and  Hedwig,  that  all,  or 
almoft  all  the  veflels  of  plants  may,  if  we  attend  only  to 
their  ftru&ure,  be  denominated  trachea .  ^ 

But  by  what  powers  is  the  fap  made  to  afeend  in  Why  it 
thefe  veflels  ?  And  not  only  to  afeend,  but  to  move  afeend 
with  very-  confiderable  force  ;  a  force,  as  Hales  ha3 
(hewn,  fuflicient  to  overcome  the  preffure  of  43  feet  per- 
pendicular  of  water  J  ? 

Grew  aferibed  this  phenomenon  to  the  levity  of  the  134; 
fap  ;  which,  according  to  him,  entered  the  plant  in  the  Hypot 
ft  ate  of  a  very  light  vapour.  But  this  opinion  will  not  * 
bear  the  llighteft  examination.  Malpighi  fuppofed  ^  ^ 
that  the  fap  was  made  to  afeend  by  the  contraction  and  Hire, 
dilation  of  the  air  contained  in  the  air  vefleh.  But 
even  were  vve  to  grant  that  the  tracheae  are  air  veflels, 
the  fap,  according  to  this  hypothefis,  could  only  afeend 
when  a  change  of  temperature  takes  place ;  which  is 
contrary  to  .  iidl..  Aud  even  if  we  were  to  wave  every 
objection  of  that  kind,  the  hypo  theirs  would  not  ac¬ 
count  for  the  circulation  of  the  fap,  unlefs  the  lap  vef- 
fels  be  provided  with  valves.  Now  the  experiments  of 
Hales  and  Duhamel  (hew  that  no  valves  can  poflibiy 
exift  in  them.  For*  branches  imbibe,  moifture  nearly 

equally 
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rgeta-  equally  by  either  end  ;  and  confequently  the  Tap  moves 

I10"*  with  e  qual  facility  both  upwards  and  downwards,  which 
it  could  not  do  were  there  valves  in  the  veflels.  Be- 
fides,  it  is  known,  from  many  experiments,  that  we 
may  convert  the  roots  of  a  tree  into  the  branches,  and 
the  branches  into  the  roots,  by  covering  the  branches 
with  earth,  and  txpofing  the  roots  to  the  air.  Now 
this  would  be  impofiible  if  the  fap  vefitrls  were  provided 
with  valves.  The  fame  remat ks  overturn  the  hypothefis 
of  Mr  de  la  Hire,  which  is  merely  that  of  Malpighi, 
exprefied  with  greater  precifion,  and  with  a  greater  pa¬ 
rade  of  mechanical  knowledge.  Like  Borelli,  he  pla¬ 
ced  the  afeending  power  of  the  fap  in  the  parenchyma. 
But  his  very  experiments,  had  he  attended  to  them 
with  care,  would  have  been  fufficient  to  Ihew  the  im¬ 
perfection  of  his  theory. 

The  greater  number  of  philofophers  (for  it  is  need- 
lefs  to  mention  thofe  who,  like  Pcrrault,  had  recomfe 
to  fermentation,  nor  thofe  who  introduced  the  weight 
of  the  atmofphere)  have  afcribed  the  motion  of  the  fap 
to  capillary  attraction . 

crihe'l  to  There  exifts  a  certain  attra&ion  between  many  folid 
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bodies  and  liquids  ;  in  confequence  of  which,  if  thtfc 
folid  bodies  be  formed  into  fmall  tubes,  the  liquid  en¬ 
ters  them,  and  rifes  in  them  to  a  certain  height.  But 
this  is  perceptible  only  when  the  diameter  of  the  tube 
is  very  fmall.  Hence  the  attradion  has  been  denomi¬ 
nated  capillary .  We  know  that  there  is  fuch  an  at¬ 
traction  between  vegetable  fibres  and  watery  liquids. 
For  fuch  liquids  will  afeend  through  dead  vegetable 
matter.  It  is  highly  probable,  therefore,  that  the  food 
of  plants  enters  the  roots,  in  confequence  of  the  capil¬ 
lary  attraction  which  fubfifts  between  the  fap  vefleb 
and  the  liquid  imbibed.  T  his  fpecies  of  attra&ion  then, 
will  account  perfectly  well  for  the  entrance  of  moiflure 
into  the  mouths  of  the  fap  vcfiels.  But  will  it  account 
alio,  as  fome  have  fuppofed,  for  the  afeent  of  the  fap, 
i:5  and  for  the  great  force  with  which  it  afeends  ? 
it  op?-  The  nature  and  laws  of  capillary  attraction  have 
n  eia  been  very  much  overlooked  by  philofophers.  But  we 
know  enough  concerning  it  to  enable  us  to  decide 
the  prefent  quedion.  It  confifts  in  a  certain  attrac¬ 
tion  between  the  particles  of  the  liquid  and  of  the 
tube.  It  has  been  demor.ftrated,  that  it  does  not  ex¬ 
tend,  or  at  lead  that  it  produces  no  fenfible  effeCI,  at 
greater  didances  than  -rok^  Part  °f  an  It  has 

been  demondrated,  that  the  water  afeends,  not  by 
the  capillary  attradion  of  the  whole  tube,  but  of  a 
ilender  film  of  it ;  and  Clairaut  has  fhewn  that  this  film 
is  fituated  at  the  lowermoft  extremity  of  the  tube  (g). 
This  film  attraCls  the  liquid  with  a  certain  force  ;  and 
if  this  force  be  greater  than  the  cohtfion  between  the 
particles  of  the  liquid,  part  enters  the  tube,  and  con¬ 
tinues  to  enter,  till  the  quantity  above  the  attrafting 
film  of  the  tube  jud  equals,  by  its  weight,  the  excefs 
of  the  capillary  attraClion  between  the  tube  and  die  li¬ 
quid,  above  the  cohefion  of  the  liquid.  Tfie  quantity 
of  water  therefore  in  the  tube  is  pietty  nearly  the  mea- 
fure  of  this  excefs  ;  for  the  attracting  film  is  probably 
very  minute. 
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It  has  been  demonRratcd,  that  the  heights  to  which  Vegeta- 
liquids  rife  in  capillary  tubes,  are  inverfely  as  the  dia-  tu*n‘  f 
meter  of  the  tube.  Confequently  the  fmaller  the  dia¬ 
meter  cf  the  tube,  the  greater  is  the  height  to  which 
the  liquid  will  rife.  But  the  particles  of  water  are  not 
infinitely  fmall ;  therefore  whenever  the  diameter  of  the. 
tube  is  dimini-fhed  beyond  a  certain  fize,  water  cannot 
afeend  in  it,  becaufe  its  particles  are  now  larger  than 
the  bore  of  the  tube.  Confequently  the  rife  of  water 
in  capillary  tubes  mud  have  a  limit  :  if  they  exceed  a. 
certain  length,  how  fmall  foever  their  bore  may  be,  wa¬ 
ter  will  either  not  rife  to  the  top  of  them,  or  it  will  not 
enter  them  at  all.  We  have  no  method  of  afeertaining, 
the  precife  height  to  which  water  would  rife  ii j  a  ca¬ 
pillary  tube,  whole  bore  is  jud  large  enough  to  admit  a 
Angle  particle  of  water.  Therefore  we  do  not  know, 
the  limit  of  the  height  to  which  water  may  be  raifed 
by  capillary  attraction.  But  whenever  the  bore  is  di- 
min idled  beyond  a  certain  fize,  the  quantity  of  water 
which  rifts  tn  it  is  too  fmall  to  be  fen  Able.  We  cair 
cafily  afeertain  the  height  which  water  cannot  exceed, 
in  capillary  tubes  before  this  happens  ;  and  if  any  per- 
fon  calculate,  lie  will  find  that  this  height  is  not  nearly* 
equal  to  the  length  of  the  fap  vefftls  of  many  plants.- 
But  befides  all  this,  we  fee  in  many  plants  very  long, 
fap  vefftls,  of  a  diameter  too  large  for  a  liquid  to  rife- 
in  them  a  (ingle  foot  by  capillary  attraction,  and  yet  the: 
fap  rife3  in  them  to  very  great  heights. 

If  any  perfon  fays  that  the  fap  vdlcls  of  plants  gra¬ 
dually  diminifh  in  diameter  as  they  afeend  ;  and  that, 
in  confequence  of  this  contrivance,  they  aft  precisely 
as  an  indefinite  number  of  capillary  tubes,  one  danding 
upon  another,  the  inferior  ferving  as  a  refervoir  for 
the  fuperior  :  we  anfwer,  that  the  fap  may  afeend  by 
that  means  to  a  confiderable  height  ;  but  certainly  not 
in  any  greater  quantity  than  if  the  whole  fap  veflel  had- 
been  preciiely  of  the  Lore  of  its  upper  extiemity.  For 
the  quantity  of  fap  raifed  mud  depend  upon  the  bore, 
of  the  upper  extremity,  becaufe  it  mud  all  pafs  through 
that  extremity.  The  quantity  of  fap,  too,  on  that 
fuppoiition,  mud  diminifh  the  farther  we  go  from  the 
root,  becaufe  the  bore  of  the  fap  vefftls  is  condant-- 
ly  diminifhing  ;  the  afeending  force  mud  alfo  diminifh, 
becaufe  it  is,  in  all  cafes,  propoiticnul  to  the  quantity 
of  water  raifed.  Now  neither  of  thefe,  as  Dr  Hales 
has  demonllrated,  is  true.  t.^ 

But  farther,  if  the  fap  moved  only' in  the  veffcls  of  And  icfu-’* 
plants  by  capillary  atti  action,  it  would  be  lo  far  fromtC(h 
flowing  out  at  the  extremity  of  a  branch,  with  a  force 
fufficient  to  overcome  the  prefTure  of  a  column  of  water 
4}  feet  high,  that  it  could  not  flow*out  at  all.  It. 
would  be  impofiible  in  that  cafe  for  any  fuch  thing  as 
the  bleeding  of  trees  ever  to  happen. 

If  we  take  a  capillaiy  tube,  of  fuch  a  bore  that  a 
liquid  will  rife  in  it  fix  inches,  and  after  the  liquid  has 
rife  11  to  its  greated  height,  break  it  fhort  three  inches 
from  the  bottom,  none  of  the  liquid  in  the  under  half 
flows  over.  The  tube,  thus  Ihortened,  continues  in¬ 
deed  full,  but  not  a  Angle  particle  of  liquid  ever  eicapea. 
from  it.  And  hovV  is  it  pofiible  for  it  to  tfcape  ?  The 

film. 


{g)  The  a&iori  of  all  the  other  films,  of  which  the  tube  is  compofed,  on  the  water,  as  far  as  it  is  meafured  by 
its  effe&,  is  nothing  at  all.  For  every  particle  of  water  in  the  tube  (except  thofe  attrafled  by  the  undermolt 
film)  is  attracted  upwards  and  downwards  by  the  fame  number  of  films:  it  is  therefore  preciiely  in  the  farce* date: 
as  if  it  were  not  attra&ed  at  alL 
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film,  at  the  upper  extremity  of  the  tube,  muft  certainly 
have  as  ftrong  an  attraftiou  for  the  l.qmd  as  tire  film 
at  the  lower  extremity.  As  part  of  the  liquid  is  within 
its  attrafting  diftance,  and  as  there  ,s  no  part  oMhe 
tube  above  to  counterbalance  this  attraaion,  it  mult  o 
necefiity  attrad  the  liquid  neared  it,  and  vvith  a  force 
fufficient  to  counterbalance  the  attraaion  of  the  und  - 
moil  film,  liovv  great  foever  we  may  fuppole  it.  Ut 
courfe  no  liquid  can  be  forced  up,  and  confequently 
none  can  flow  out  of  the  tube..  Since  then  the  fop 
flows  out  at  the  upoer  extremity  of  the.  tap  vel.e  5 
of  plants,  we  are  abfolnttly  certain  that  itdoes  not 
afcend  in  them  merely  by  its  capillary  attraaion,  but 
that  there  is  fome  other  catife. 

It  is  impofiible  therefore  to  account  for  the  motion 
of  the  fap  in  plants  by  any  mechanical  or  chemical 
principles  whatever;  and  he'who  afcribes  it  to  thefe  prin¬ 
ciples  has  not  formed  to  himfelf  any  clear  or  accu- 
rate  conception  of  the  fubje&.  We  know  indeed  that 
heat  is  an  agent ;  for  Dr  Walker  found  that  the  afeent 
of  the  fap  is  much  promoted  by  heat,  and  that  alter  it 
had  begun  to  flow  from  feveral  i nations,  cold  made  it 
give  over  flowing  from  the  higher  orifices  while  it  con¬ 
tinued  to  flow  at  the  lower*.  But  this  cannot  be 
owin^  to  the  dilating  power  of  heat  ;  for  unlets  the  lap 
veffels  of  plants  were  1'urnifhed  with  valves  (and  they 
have  no  valves),  dilatation  would  rather  retard  than 
promote  the  afeent  of  the  fap..  Confequently  the  effedt 
of  heat  can  give  us  no  affi fiance  in  explaining  the  afeent 
of  the  fap  upon  mechanical  and  chemical  principles. 

We  muft  therefore  afciibe  it  to  fome  other  caule  : 
the  veflels  themfelves  mult  certainly  aft.  Many  philo- 
fophers  have  feen  the  neceflity  of  this,  and  have  accord¬ 
ingly  aferibed  the  afeent  of  the  fap  to  Irritability.  Tut 
the  firfi  per  foil  who  gave  a  precife  view  of  the  manner 
in  which  the  veffels  probably  a&  was  Sanflure.  He 
fuppofes  that  the  fap  enters  the  open  mouths^  of  the 
veflels,  at  the  extremity  of  the  roots  ;  that  thefe  mouths 
then  contract,  and  by  that  contra&ion  propel  the  fap 
upwards  ;  that  this  contra&ion  gradually  follows  the 
fap,  pulhiug  it  up  from  the  extremity  of  the  root  to  the 
fummit  of  the  plant.  In  the  mean  time  the  mouths 
are  receiving  new  fao,  which  in  the  fame  manner  is 
f  Ertyc.  nufned  upwards  +.  Whether  we  fuppofe  the  contrac- 
E/letb.  Eh'jf.  ^*Qn  t0  *dace  precifely  in  this  manner  or  not,  we 
t/"r"  "  can  fearcely  deny  that  it  limit  take  place ;  but  by  what 
means  it  is  impofiible  to  fay.  The  agents  cannot  pre- 
cifely  relemble  the  mufcles  of  animals  ;  becaufe  the 
whole  tube,  however  cut  or  maimed.  Hill  retains  its 
contracting  power,  and  becaufe  the  contraaion  is  per- 
formed  with  equal  readineis  in  every  direaion.  It  is 
evident,  however,  that  they  muft  be  the  fame  in  kind. 
Perhaps  the  particular  tlruaure  of  the  veflels  may  fit 
them  for  their  office.  Docs  ring  after  ring  contract  its 
diametei  ?  The  contracting  agents,  whatever  they  are, 
feem  to  be  excited  to  aft  by  fome  ifimulns  communi- 
cated  to  them  by  the  fap.  This  capacity  of  being  ex  - 
cited  to  action  is  known  in  phyfiology  by  the  name  of 
irritability ;  and  there  are  not  wanting  proofs  that  plants 
are  poffeffed  of  it.  It  is  well  known  that  different 
parts  of  plants  move  when  certain  fubftances  adt  upon 
them.  Thus  the  flowers  of  many  plants  open  at  fun- 
rife,  and  clofe  again  at  night.  Linnaeus  has  given  us  a 
lift  of  thefe  plants.  Des  Fontaines  has  (hewn  that  the 
ftamina  and  antheric  of  many  plants  exhibit  dilfindt  mo- 
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tions  Dr  Smith  ha3  obferved,  that  the  ftamlm  of  Vegeta, 
the  barberries  are  thrown  into  motions  when  touched  $.  ,  tl™- 
Roth  has  afeertained  that  the  leaves  of  the  drofera^^ 
longifolia  and  rotundifolia  have  the  fame  property.  Mr/\,r.  ,7g7 
Coulon,  too,  who  has  adopted  the  opinion  that  the  §  Phil. 
motion  of  the  fap  in  plants  is  produced  by  the  contrac-^. 
tion  of  veflels,  has  even  made  a  number  of  experiments  XikVm‘ 
in  order  to  (hew  this  contra&ion.  But  the  fa&  is,  that 
every  one  has  it  in  his  power  to  make  a  decifive  expe¬ 
riment.  Simply  Cutting  a  plant,  the  euphorbia  peplls 
for  inftance,  in  two  places,  fo  as  to  feparate  a  portion 
of  the  ftem  from  the  reft,  is  a  complete  demonftration 
that  the  veflels  a&ually  do  contra&.  For  whoever 
makes  the  experiment,  will  find  that  the  milky  juice  oF 
that  plant  flows  out  at  both  ends  fo  completely,  that  if 
afterwards  we  cut  the  portion  of  the  ftem  in  the  middle, 
no  juice  whatever  appears.  Now  it  is  impofiible  that 
thefe  phenomena  could  take  place  without  a  contrac¬ 
tion  of  the  veffels  ;  for  the  veflels  in  that  part  of  the 
ftem  which  has  been  detached  cannot  have  been  more 
than  full ;  and  their  diameter  is  fo  fmall,  that  if  it  were 
to  continue  unaltered,  the  capillary  attra&ion  would 
be  more  than  fufficient  to  retain  their  contents,  and 
confequently  not  a  drop  could  flow  out.  Since,  there¬ 
fore,  the  .whole  liquid  efcapes,  it  muft  be  driven  out 
forcibly,  and  confequently  the  veffels  muft  contra&.  ,*9 

It  feems  pretty  plain,  too,  that  the  veffels  are  excited  in  confe- 
to  contra&  by  various  ftimuli  ;  the  experiments  offence  of 
Coulon  and  Sauffure  render  this  probable,  and  an  ob-  imuh* 
fervation  of  Dr  Smith  Barton  makers  it  pretty  certain. 

He  found  that  plants  growing  in  water  vegetated  with 
much  greater  vigour,  provided  a  little  camphor  was 
thrown  into  the  water*.  *  Ann.  i 

18.  Befides  the  fap  which  afe'ends  upwards  towards  Cbm.  I 
the  leaves,  they  contain  alfo  another  fluid,  known  byX3C,,i 
the  name  of  fuccus  proprlus ,  or  peculiar  juice.  This  pecuj,ar 
juice  differs  very  coniiderably  in  different  plants.  It  juice  forr 
feems  to  be  the  fap  altered  by  fome  procefs  or  other,  cd  from 
and  fitted  for  the  various  purpofes  of  vegetation.  Thatfal)J 
it  flows  from  the  leaves  of  the  plant  towards  the  roots, 
appears  from  this  circumftance,  that  when  we  make  an 
ineifion  into  a  plant,  into  whatever  pofition  we  put  it, 
much  more  of  the  fuccus  proprius  flows  from  that  fide 
of  the  wound  which  is  next  the  leaves  and  branches, 
than  from  the  other  fide  :  and  this  happens  even 
though  the  leaves  and  branches  be  held  undermoft  f.t^ 
When  a  ligature  is  tied  about  a  plant,  a  fwelling  appears  L^anc  * 
above,  but  not  below  the  ligature.  _  4c 

The  veflels  containing  the  peculiar  juice  are  found 
in  all  the  parts  of  the  plant.  Iledwig,  who  has  exa¬ 
mined  the  veffels  of  plants  with  very  great  care,  feems 
to  conlider  them  as  of  the  fame  ftrti&ure  with  the  tra¬ 
chea.  The  peculiar  juice  is  ealily  known  by  its  colour 
and  its  confidence.  In  fome  plants  it  is  green,  in  fome 
red,  in  many  milky.  It  cannot  be  doubted  that  its  mo¬ 
tion  in  the  veffels  is  performed  in  the  fame  way  as  that 
of  the  fap. 


U!C  l,p.  y  ** 

19.  It  appears,  then,  that  the  fap  afeends  to  the 
leaves,  that  there  it  undergoes  certain  alterations,  and 
is  converted  into  the  peculiar  juices ;  which,  like  the 
blood  in  animals,  are  afterwards  employed  in  forming 
the  various  fubftances  found  in  plants.  Now  the  changes 
which  the  fap  undergoes  in  the  leaves,  provided  we  can 
trace  them,  muft  throw  a  great  deal  of  light  upon  the 

nature  of  vegetation. 
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No  fooner  Ins  the  Tap  arrived  at  the  leaves,  than  a 
great  part  of  it  is  thrown  off  by  evaporation.  The 
quantity  thus  perfpired  bears  a  very  great  proportion  to 
the  moiffure  imbibed.  Mr  Woodward  found  that  a  fprig 
of  mint  in  77  days  imbibed  2558  grains  of  water,  and 
yet  its  weight  was  only  increafed  15  grains*  ;  there¬ 
fore  it  muff  have  given  out  2^43  grains.  Another 
branch,  which  weighed  J27  grains,  increafed  in  weight 
128,  and  it  had  imbibed  14190  grains.  Another 
fprig,  weighing  76  grains,  growing  in  water  mixed 
with  earth,  increafed  in  weight  168  grains,  and  had  im¬ 
bibed  1073 1  grains  of  water.  Thefe  experiments  de¬ 
mon  (Irate  the  great  quantity  of  matter  which  is  con- 
flantly  leaving  the  plant.  Dr  Hales  found  that  a  cab¬ 
bage  tranfmitted  daily  a  quantity  of  moiffure  equal  to 
about  half  its  weight ;  and  that  a  fun  flower,  three  feet 
high,  tranfmitted  in  a  day  1  lb.  140Z.  avoirdupois  f. 
He  (hewed,  that  the  quantity  of  tranfpiration  in  the 
fame  plant  was  proportional  to  the  furface  of  the  leaves, 
and  that  when  the  leaves  were  taken  off,  the  tranlpira- 
lion  nearly  ceafed  By  thefe  obfervations,  be  de- 
monftrated  that  the  leaves  are  the  organs  of  tranfpira- 
tion.  fie  found,  too,  that  the  tranfpiration  was  near¬ 
ly  confined  to  the  day,  very  little  taking  place  during 
the  night  §  ;  that  it  was  much  promoted  by  heat, 
and  (lopped  by  rain  and  froff And  Millar^,  Guet- 
tard  *,  and  Senebier,  have  (hewn  that  the  tranlpiration 
is  alfo  very  much  promoted  by  funffiinc. 

The  quantity  of  moiffure  imbibed  by  plants  depends 
very  much  upon  what  they  tranfpire  :  the  reafon  is 
evident :  when  the  veffels  are  once  filled  with  fap,  if 
none  be  carried  off,  no  more  can  enter  ;  and,  of  courfe, 
the  quantity  which  enters  muff  depend  upon  the  quantity 
emitted. 

In  order  to  difeover  the  nature  of  the  tranfpired  mat¬ 
ter,  Hales  placed  plants  in  large  glafs  veffels,  and  by 
that  means  colle&ed  a  quantity  of  it  f.  He  found  that 
it  refembled  pure  water  in  every  particular,  excepting 
only  that  it  fometimes  had  the  odour  of  the  plant.  He 
remarked,  too,  as  Guettard  and  D11  Hamel  did  after 
him,  that  when  kept  for  fomc  time  it  putrefied,  or  at 
lead  acquired  a  (linking  fmell.  Senebier  fubjedled  a 
quantity  of  this  liquid  to  a  chemical  anaiyfis. 

He  collefted  13030  grains  of  it  from  a  vine  during 
the  months  of  May  and  June.  After  filtration  he  gra¬ 
dually  evaporated  the  whole  to  drynefs.  There  re¬ 
mained  behind  two  grains  of  refiduiim.  Thefe  two 
grains  confided  of  nearly  \  grain  of  carbonat  of  lime, 
grain  of  fulphat  of  lime,  {  grain  of  matter  foluble 
in  water,  and  having  the  appearance  of  gum,  and  4  grain 
of  matter  which  was  foluble  in  alcohol,  and  apparently 
refinous.  He  analyzed  60768  grains  of  the  fame  liquid, 
colledled  from  the  vine  during  the  months  of  July  and 
Auguft.  On  evaporation  he  obtained  2\  grains  of  re- 
fiduum,  compofed  of  J  grain  of  carbonat  of  lime,  -j 
grain  of  fulphat  of  lime,  ~  grain  of  mucilage,  and  \ 
grain  of  relin.  The  liquid  tranfpiied  by  the  after  nova 
Anglia  afforded  precifely  the  fame  ingredients  J. 

Senebier  attempted  toafeertain  the  proportion  which 
the  liquid  tranfpiied  bore  to  the  quantity  of  moiffure 
imbibed  by  the  plant.  But  it  is  eafy  to  fee  that  fuch 
experiments  are  liable  to  too  great  uncertainties  to  be 
depended  on.  His  method  was  a3  follows :  He  plun¬ 
ged  the  thick  end  of  the  branch  on  which  he  made  the 
Suppl.  Vol.  II.  Part  II. 
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experiment  into  a  bottle  of  water,  whileThe  other  end,  Ve?cta- 
containing  all  its  leaves,  wa3  thrufl  into  a  very  large 
glafs  globe.  The  apparatus  was  then  expofed  to  the 
funfhine.  The  quantity  imbibed  was  known  exactly 
by  the  water  which  difappeaved  from  the  bottle,  and 
the  quantity  tranfpired  was  judged  of  by  the  liquid 
which  condenfed  and  trickled  down  the  fides  of  the 
glafs  globe.  The  following  table  exhibits  the  refult  of 
his  experiments : 

Plants . 

Peach 
Ditto  - 
Ditto 
Mint  - 
Ditto 
Rafp  - 
Ditto 
Peach  - 
Apricot 

In  fome  of  his  experiments  no  liquid  at  all  was  con* 
denied.  Hence  it  is  tvident  that  the  quantity  of  mat¬ 
ter  tranfpired  cannot  be  deduced  from  thefe  experi¬ 
ments.  The  mouth  of  the  glafs  globe  does  not  feem 
to  have  been  accurately  clofed  ;  the*  air  within  it  com¬ 
municated  with  the  external  air  :  confequently  the 
quantity  condenfed  muff  have  depended  entirely  upon 
the  Hate  of  the  external  air,  the  heat,  See . 

The  firll  great  change,  then,  which  takes  place  upon 
the  fap  after  it  arrives  at  the  leaves,  1*3  the  evaporation 
of  a  great  part  of  it  ;  confequently  what  remains  muff 
be  very  different  in  its  proportions  from  the  fap. 

The  leaves  feem  to  have  particular  organs  adapted  for 
throwing  off  part  of  the  lap  by  tranfpiration.  For  the 
experiments  of  Gueitaid  *,  Duhainelf,  and  Bonnet  J,* 

(hew  that  it  is  peiformed  chiefly  by  the  upper  furfaces 
of  leaves,  and  may  be  neaily  flopped  altogether  by  var-^.,  Arbres 
nifhing  the  upper  furface.  i  158. 

The  leaves  of  plants  become  gradually  lefs  and  lefs  l Xrait*  dci 
fit  for  this  tranfpiration  ;  for  Senebier  found,  that 
when  all  other  things  are  equal,  the  tranfpiration  is 
much  greater  in  May  than  in  September*.  Hence 
the  reafon  that  the  leaves  are  renewed  annually.  Their l^avesVa^I 
organs  become  gradually  unfit  for  performing  their ,,{T. 
fiindlions,  and  therefore  it  is  neceffary  to  renew  them  *  j?hc  ^ 
Thofc  trees  which  retain  their  leaves  during  the  winter,  th»J%  Vcgcu 
were  found  by  Hales  and  fuceeeding  phyfiologifts  to 285. 
tranfpire  lefs  than  others.  It  is  now  well  known  that 
thefe  trees  alfo  renew  their  leaves. 

20.  Leaves  have  alfo  the  property  of  abforbing  car¬ 
bonic  acid  gas  from  the  atmofphere.  I4^ 

We  arc  indebted  for  this  very  fingular  difeovery  tobeavesab- 
the  experiments  of  Dr  Prieftley,  though  he  himfelf^or^.  carr 
did  not  difeover  the  truth,  and  though  he  even  refufed  *ci(* 
to’ acknowledge  it  when  it  was  pointed  out  by  others.  It 
has  been  long  known,  that  when  a  candle  has  been  al¬ 
lowed  to  burn  out  in  any  quantity  of  air,  no  candle 
can  afterwards  be  made  to  burn  in  it.  In  the  year 
1771  Dr  Priellley  made  a  fprigof  mint  vegetate  for  ten 
days  in  conta&  with  a  quantity  of  fuch  air;  after  which 
he  found  that  a  candle  would  burn  in  it  perfe<5lly  well^f.  ^  On  Air * 
This  experiment  he  repeated  frequently,  and  found  that11*-  1  * 
it  was  always  attended  with  rhe  fame  refult.  Accord- 
ing  to  the  opinion  at  that  time  univerfally  received,  that 
4  A  the 
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the  burning  of  candles  rendered  air  impure  by  commu¬ 
nicating  phlogifton  to  it,  he  concluded  from  it,  tnat 
plants,  while  they  vegetate,  abforb  phloguton. 

Carbonic  acid  gas  was  at  that  time  fuppoled  to  con¬ 
tain  phlogilton.  It  was  natural,  therefore,  to  fuppoie 
that  it  would  afford  nouridiment  to  plants,  fince  they 
had  the  property  of  abforbing  phlogifton  from  the  at- 
mofphere.  Dr  Percival  had  published  a  fet  of  ex¬ 
periments  ;  by  which  he  endeavoured  to  (hew  that  this 

was  a&naily  the  cafe.  _  .  , 

Thefe  experiments  induced  Dr  1  neflley,  in  177^* 
lo  confider  the  fubjcft  with  more  attention.  But  as,  in 
all  the  experiments  v 
in  carbonic  acid  gas  very  foon 
that  carbonic  acid  gas  was  net  a  food,  but  a  poiion  to 
plants  *.  Mr  Henry  of  Manchefter  was  led,  in  1784, 
probably  by  the  contrariety  of  thefe  refults,  to  exa™im- 
the  fubr&.  His  experiments,  which  were  pubhfhed 
in  the  Manchefter  Tranft&ions  f,  perfedly  coincided 
with  thofe  of  Dr  Percival.  For  he  found,  that  carbo¬ 
nic  acid  gas,  fo  far  from  killing  plants,  conftantly  pro¬ 
moted  their  growth  and  vigour.  .  Meanwhile  Mr  Sene- 
bier  was  occupied  at  Geneva  with  the  fame  fubjecl  , 
and  he  publifhed  the  refult  of  his  refearches  in  his  Me- 
moires  Phyfico-chymique  about  the  year  1780.  His  ex- 
periments Shewed,  in  the  cleared  manner,  that  carbonic 
acid  gas  is  ufed  by  plants  as  food.  #  The  fame  thing 
was  fupported  by  Ingenhoufz  in  his  fecond  volume. 
The  experiments  of  Sauffure  the  Son,  publifhed  in 
3  797,  have  at  lad  put  the  fubjed  beyond  the  reach  of 
difpute.  From  a  careful  compaiifon  of  the  experiments 
of  thefe  philofophers,  it  will  not  be  difficult  for  us  to 
difeover  the  various  \ 
fee  min  g  contradictious  which  occur 
are  as  follows : 

Mr  Sauffnre  has  (hewn,  that  plants  will  not  vegetate 
when  totally  deprived  of  carbonic  acid  gas.  d  hey  ve¬ 
getate  indeed  well  enough  in  air  which  has  been  pre- 
vijufly  deprived  of  carbonic  acid  gas  ;  but  when  a 
quantity  of  lime  was  put  into  the  glafs  veffel  which  con¬ 
tained  them,  they  no  longer  continued  to  grow,  and 
the  leaves  in  a  few  days  fell  off  £.  The  air,  when  exa- 
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fel*.  He  obferved,  too,  that  it  was  not  a  matter  of  Vegeta. 


1 1-  n. 


mined, 


indifference  what  kind  of  water  was  ufed.  If  the  wa¬ 
ter,  for  inftance,  had  been  previoufly  boiled,  little  or 
no  oxygen  gas  efcaped  from  the  leave?  ;  river  water  af  o;;  yeget. 
forded  but  little  gas;  but  pump  water  was  the  mofti  15  &c. 
prod  u  dive  of  all  f.  t  83, 

Senebier  proved,  that  if  the  water  be  previoufly  de¬ 
prived  of  all  its  air  by  boiling,  the  leaves  do  not  emit  a 
particle  of  air  ;  that  thofe  kinds  of  water  which  yield 
mod  air,  contain  in  them  the  greatefl  quantity  of  car¬ 
bonic  acid  gas ;  that  leaves  do  not  yield  any  oxygen 
__  when  plunged  in  water  totally  deffitute  of  carbonic  acid 

whidf  lie  made,  the' plants  confined  gas ;  that  they  emit  it  abundantly  when  the  water,  ren- 
died,  he  concluded,  dered  unprodudlive  by  boiling,  is  impregnated  with  car¬ 
bonic  acid  gas  ;  that  the  quantity  of  oxygen  emitted, 
and  even  its  purity,  is  proportional  to  the  quantity  of 
carbonic  acid  gas  which  the  water  contains  ;  that  water 
impregnated  with  carbonic  acid  gas  gradually  iofes  die 
property  of  affording  oxygen  gas  with  leaves  ;  and  that 
whenever  this  happens,  all  the  carbonic  acid  gas  has  dif- 
appeared  ;  and  on  adding  more  carbonic  acid  gas  the 
property  is  renewed  J.  Thefe  experiments  prove,  in  at  Rnc.Mr 
mo  ft  fatisfadory  manner,  that  the  oxygen  gas  which  U^yJh^{ 
the  leaves  of  plants  emit  depends  upon  the  prefence  of  e»e ' 
carbonic  acid  gas  ;  that  the  leaves  abforb  carbonic  acid 
gas,  decompose  it,  give  out  the  oxygen,  and  retain  the 
carbon.  .  14S 

We  now  fee  why  plants  will  not  vegetate  without  But 
carbonic  acid  gas.  They  abforb  it  and  decompofe  it  ;j^dayoc 
but  this  procefs  goes  on  only  when  the  plants  are  ex- 
pofed  to  the  light  of  day.  Therefore  we  may  con- 

_  _  _  elude,  that  the  abforption  and  decompofition  of  carbo- 

'"phenomena,  and  to  reconcile  all  the  n  c  acid  gas  is  confined  to  the  day,  and  that  light  is  an 
ions  which  occur  in  them.  The  fads  effential  a,  ent  in  the  decompofition.  Probably  it  is  by 

its  agency,  or  by  its  entering  into  combination  with  the 
oxygen,  that  this  fubllatice  is  enabled  to  affume  the  ga- 
feous  form,  and  to  fepaiate  from  the  carbon. 

If  we  reafon  from  analogy,  we  fhall  conclude,  that 
dining  this  proceft  a  quantity  of  caloric  is  nectffary  ; 
and  that  therefore  no  increafe  of  temperature  takes 
place,  but  rather  the  contrary.  This  may  be  one  rea¬ 
fon  why  the  operation  takes  place  only  during  the 
day.  #  _T/ 

It  is  extremely  probable  that  plants  by  this  procefs  ln  this  w 
acquire  the  g  reatefl  part  of  the  carbonaceous  matter  plants  mr 
which  they  contain  ;  for  if  we  compare  the  quantity 
carbon  contained  in  plants  vegetating  in  the  dark, 
where  this  procefs  cannot  go  on,  with  the  quantity 
which  thofe  plants  contain  which  vegetate  in  the  ufual 
maimer,  we  fhall  perceive  a  very  confpicuous  difference. 
Chaptal  found  that  a  byffus,  which  was  vegetating  in 
the  dark,  contained  only  ??  of  its  weight  of  carbona¬ 
ceous  matter  ;  but  the  fame  plant,  after  being  made  to 
vegetate  in  the  light  for  30  days,  contained  ^th  of  its 
weight  of  carbonaceous  matter*.  Haffenfratz  afeer-  *  Mm. 
tained,  that  plants  growing  in  the  daik  contain  much  ?ar' 17 
more  water,  and  much  lefs  carbon  and  hydrogen,  than 
plants  growing  in  the  light,  bentbier  anal) fed  both 
with  the  fame  refult.  Plants  growing  in  the  dark 
yielded  lefs  hydrogen  gas  and  oil:  their  refmous  matter 
was  to  that  of  plants  growing  in  the  light  as  2  to  5,^ 
and  their  moiftnre  as  13  to  6;  they  contain  even  one-half 
left  of  fixed  matters. 

It  is  evident,  however,  that  this  abforption  and  de« 


was  found  to  contain  no  carbonic  acid  gas.  The 


leafon  of  this  phenomenon  is,  that  plants  (as  we  fhall  fee 
afterwards)  have  the  power  of  forming  and  giving  out 
carbonic  acid  in  certain  circnmftances  ;  and  this  quan¬ 
tity  is  fufficient  to  continue  their  vegetation  for  a  cer¬ 
tain  time.  But  if  this  new  formed  gas  be  alio  with¬ 
drawn,  by  quicklime,  for  inftance,  which  abforbs  it  the 
inftant  it  anpears,  the  leaves  droop,  and  refnfe  to  per¬ 
form  their  fundions.  Caibonic  acid  gas,  then,  applied 
to  the  leaves  of  plants,  is  eJfenUal  to  vegetation. 
Decompofe  Dr  Prieliley,  to  whom  we  are  indebted  for  many  of 
it  a-  d  e-  the  moft  important  fads  relative  to  vegetation,  obfer- 
rmtthe  x)-ved,  in  the  year  1778,  that  plants,  in  certain  circum 
Ke,,;  .  fiances,  emitted  oxygen  gas  || 

\\  On  Airy  £oon  after  difeovtred  that  this  _ 

111  *  4‘  leaves  of  plants,  and  only  when  they  are  expofed  to  the 
bright  light  of  day.  His  method  was  to  plunge  the 
leaves  of  different  plants  into  veffels  full  of  water,  and 
then  expofe  them  to  the  fun,  as  Bonnet,  who  had  ob- 
ferved  the  fame  phenomenon,  though  he  had  given  a 
wrong  explanation  of  it,  had  done  before  him.  Bub¬ 
bles  ot  oxygen  grs  very  foon  detached  themielves  from 
the  leaves/  and  were  collc&cd  in  an  inverted  glafs  vef- 
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compofttion  of  caibonic  acid  gas  does  not  depend  upon 
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the  light  alone.  The  nature  of  the  fap  has  alfo  its  in¬ 
fluence  ;  fer  Haflenfratz  found,  that  the  quantity  of 
carbon  did  not  increafe  when  plants  vegetated  in  pure 
water.  Here  the  fap  Terms  to  have  wanted  that  part 
which  combines  with  and  retains  the  carbon  ;  and 
which  therefore  is  by  far  the  mofl  important  part  of 
the  food  of  plants.  Upon  the  difeovery  and  mode  of 
applying  this  fubftance,  whatever  it  is,  the  improve¬ 
ments  in  agriculture  mad  in  a  great  meafure  depend. 

If  we  confider  the  difference  in  the  proportion  of 
carbonaceous  matter  in  plants  vegetating  in  the  dark 
and  in  the  ufual  manner,  we  can  fcarcely  avoid  conclu¬ 
ding  that  the  quantity  of  carbonic  acid  gas  abforbed  by 
plants  is  confiderable.  To  form  an  eflimate  of  it,  would 
require  a  fet  of  experiments  performed  in  a  very  diffe¬ 
rent  manner  from  any  hitherto  made.  The  fleir.s  ajid 
branches  of  plants  vegetating  in  a  rich  foil  fhould  be 
confined  within  a  large  glafs  globe,  the  infide  of  which 
ought  to  have  no  communication  with  the  external  air. 
A  very  (mail  dream  of  carbonic  acid  gas  fhould  be 
made  occalionally  to  flow  into  this  globe,  fo  as  to  fup- 
ply  the  quantity  that  may  appear  neceflary  ;  and  there 
fhould  be  a  contrivance  to  carry  off  and  examine  the  air 
within  the  globe  when  it  increafes  beyond  a  certain 
quantity.  Experiments  conduced  in  this  manner  would 
probably  throw  a  great  deal  of  light  upon  this  part  of 
vegetation,  and  enable  us  to  calculate  the  quantity  of 
carbonic  acid  decompofed,  and  the  quantity  of  oxygen 
emitted  by  plants  ;  to  compare  tliefe  with  the  wade  of 
oxygen  by  the  refpiration  of  animals  and  combuflion, 
and  to  fee  whether  or  not  they  balance  each  other. 

Senebier  has  afeertained,  that  the  decompolkion  of 
the  carbonic  acid  takes  place  in  the  parenchyma.  He 
found,  that  the  epidermis  of  a  leaf  would,  when  fepara- 
ted,  give  out  no  air,  neither  would  the  nerves  in  the 
fame  circumftances  ;  but  upon  trying  the  parenchyma, 
thus  feparated  from  its  epidermis  and  part  of  its  nerves, 
it  continued  to  give  out  oxygen  as  before  f.  Here- 
marked  alfo,  that  eveiy  thing  elte  being  equal,  the 
quantity  of  oxygen  emitted,  and  consequently  of  car¬ 
bonic  acid  decompofed,  is  proportional  to  the  thicknefs 
of  the  leaf ;  and  this  thicknefs  depends  upon  the  quan¬ 
tity  of  parenchyma. 

That  the  dccompofition  is  performed  by  peculiar  or¬ 
gans,  is  evident  from  an  experiment  of  Ingenhoufz. 
Leaves  cut  into  fmall  pieces  continued  to  give  out  oxy¬ 
gen  as  before  ;  but  leaves  pounded  in  a  mortar  loft  the 
property  entirely.  In  the  firfl  date,  the  peculiar  ftruc- 
ture  remained  ;  in  the  other,  it  was  deftroyed.  Certain 
experiments  of  Count  Rumford,  indeed,  are  totally  in¬ 
compatible  with  this  conclufion  ;  and  they  will  natu¬ 
rally  occur  to  the  reader  as  an  unfurmountable  objec¬ 
tion.  He  found,  that  dried  leaves,  black  poplar,  fibres 
of  raw  filk,  and  even  glafs,  when  plunged  into  water, 
gave  out  oxygen  gas  by  the  light  of  the  fun.  But 
when  Senebier  repeated  thefe  experiments,  not  one 
of  them  would  lucceed  J  ;  and  we  have  attempted 
them  with  the  fame  bad  fucctfs.  I  he  Count  mull 
have  been  milled  by  fomething  which  he  has  not  men¬ 
tioned. 

Thus  we  have  feen,  that  when  the  fap  arrives  at  the 
leaves,  great  part  is  thrown  oft  by  evaporation,  and 
that  the  nature  of  the  remainder  is  confiderably  altered 
by  the  addition  cf  a  quantity  of  caibon  :  but  thefe  are 
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by  no  means  all  the  alterations  produced  upon  the  tap  Vegcu. 

non. 
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1:1  the  leaves. 

21.  Plants  will  not  vegetate  unlcfs  atmofpheric  air  or 


oxygen  gas  have  accefs  to  their  leaves.  Thk  was  rcn  Leave*  ah- 
dered  probable  by  thefe  philofopliers  who,  about  tke  f  r  b  oxy  • 
end  of  the  17th  century,  turned  their  attention  parti- 8en* 
cularly  towards  the  phyiical  properties  of  the  air:  But 
Mr  Ingenhoufz  was  perhaps  the  firft  of  the  modern 
chemifls  who  put  it  beyond  doubt.  He  found  that 
carbonic  acid  gas,  azot,  and  hydrogen  gas,  deftroyed 
plants  altogether,  unlefs  they  were  mixed  wfith  atmo¬ 
fpheric  air  or  oxygen  gas.  He  found  alfo,  that  plants 
grew  very  well  in  oxygen  gas  and  in  atmofpheric  air  L 
Thefe  experiments  are  fnfficieat  to  {hew',  that  oxygen n*  *  “  *im’ 
gas  is  neceffaty  to  vegetation.  The  leaves  of  plants 
feem  to  abforb  it  ;  and  moil  probably  this  abforption 
takes  place  only  in  the  night  We  know,  at  leaft,  that 
in  germination  light  is  injurious  to  the  abforption  of 
oxygen  gas;  and  therefore  it  is  probable  that  this  is  the 
cafe  alfo  in  vegetation.  152 

22.  The  leaves  of  plants  not  only  abforb  carbonic  An  1  wa‘er, 
acid  gas  and  oxygen  gas,  but  wrater  alfo.  This  had 

been  fufpeded  in  all  ages:  the  great  efLd  which  dew, 
flight  (bowers,  and  even  wetting  the  leaves  of  plants, 
have  in  recruiting  their  llrength,  and  making  them  ve¬ 
getate  with  vigour,  are  fo  many  proofs  that  the  leaves 
imbibe  moiflure  from  the  atmofphere.  Hales  rendered 
this  Hill  more  probable,  by  obierving,  that  plants  in¬ 
creafe  confiderably  in  weight  when  the  atmoiphere  is 
moifl  ;  and  Mr  Bonnet  put  the  matter  beyond  doubt 
in  his  Refearcbes  concerning  the  Ufe  of  the  Leaves.  He 
fhewed,  that  leaves  continue  to  live  for  weeks  when  one 
of  their  furfaces  is  applied  to  water ;  and  that  they  r.ot 
only  vegetate  themfelves,  but  even  imbibe  enough  of 
u'ater  to  fuoport  the  vegetation  of  a  w  hole  branch,  and 
the  leaves  belonging  to  it.  He  difeovered  alfo,  that 
the  two  furfaces  of  leaves  differ  very  confiderably  in 
their  power  of  imbibing  moiflure  ;  that  in  trees  and 
Ihrubs,  the  under  furface  pofiefics  almolt  the  whole  of 
the  property,  while  the  contrary  holds  in  many  of  the 
other  plants;  the  kidney  bean  for  inllance. 

Thefe  fads  prove,  not  only  that  the  leaves  of  plants 
have  the  po  wer  of  abforbing  moiflure,  but  alfo  that  the 
abforption  is  performed  by  very  different  organs  from 
tliofe  which  emit  moillure  ;  for  thefe  organs  lie  on  dif¬ 
ferent  Tides  of  the  leaf.  If  we  confider  that  it  is  only 
during  the  night  that  the  leaves  of  plants  are  moiflened 
with  dew,  we  can  fcarcely  avoid  concluding,  that,  ex¬ 
cept  in  particular  cafes,  it  is  during  the  night  that 
plants  imbibe  almoll  all  the  moiflure  which  they  do 
imbibe.  155 

23.  During  the  night  the  leaves  of  plants  emit  car-  And  emit 
bonic  acid  gas.  T  his  fad  was  firfl  demonllrated  by 

Mr  Ingenhoufz  f,  and  it  has  been  fmee  confirmed  by  aU  ^as* 
every  philofopher  who  has  attended  to  the  fubjedt.  t  0n 

Thus  we  have  feen  that  the  leaves  of  plants  perform^  V  .. 

,.rr  .  1  •  1  47*  and  a. 

very  different  operations  at  diilereut  times.  During  the  ^aniin. 

day  they  are  giving  out  moiflure,  abforbing  cai bonic 
acid  gas,  and  emitting  oxygen  gas  ;  during  the  night, 
on  the  conti  ary,  they  are  abforbing  moiflure,  giving  out 
carbonic  acid  gas,  and  abforbing  oxygen  gas. 

The  emiflion  of  the  carbonic  acid  gas  feems  to  be 
the  conftquence  of  the  decompofition  of  water  ;  either 
of  the  water  which  is  already  contained  in  the  fap,  or 
4  A  2  of 
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of  that  which  the  leaves  imbibe  during  the  night  ;  but 
which  of  the  two,  it  is  impoffible  to  determine,  norm's  it 
of  much  confequence.  We  may  conclude  that  tlm  is 
the  cafe,  becanfe  it  takes  place  during  the  germination 
of  the  feed,  where  all  the  circumftances  feem  to  be  per- 
fe&ly  analogous.  The  water  is  decompofed,  iu  oxy¬ 
gen  is  combined  with  part  of  the  carbon  which  had 
been  abforbed  during  the  day,  and  the  hydrogen  enters 
into  new  combinations  in  the  fap.  It  appears,  alfo, 
that  this  decompofition  of  water  depends  in  a  good 
meafure  upon  the  quantity  of  oxygen  gas  abforbed;  for 
X)r  lngenhoufz  found,  that  when  plants  are  confined 
in  oxygen  gas,  they  emit  more  carbonic  acid  gas  than 
when  they  are  confined  in  common  air  f. 

To  deferibe  in  what  manner  thefe  decompofttions 
take  place,  is  impoffible;  becaufe  we  neither  know  pre- 
cifeiy  the  fubllances  into  which  the  fap  has  been  con¬ 
verted  by  the  operations  performed  during  the  day,  nor 
the  new  fubflances  formed  by  the  operations  of  the 
night.  We  only  fee  the  elementary  fubflances  which 
are  added  and  fubtradled  ;  which  is  far  from  btirg 
fufficicnt  to  give  us  precife  notions  concerning  the  che¬ 
mical  changes  and  the  affinities  by  which  thefe  changes 
are  produced.  We  have  reafon,  however,  to  conclude, 
that  during  the  day  the  carbon  of  the  fap  is  increafed, 
and  that  during  the  night  the  hydrogen  and  oxygen 
are  increafed ;  but  the  precife  new  fubllances  formed 
are  unknown  to  us.  Nor  let  any  one  fuppofe  that  the 
increafe  of  the  hydrogen,  and  of  the  oxygen  of  the  fap, 
is  the  fame  thing  as  the  addition  of  a  quantity  of  water. 
Far  from  it.  The  fubflances  into  which  the  fap  is  con¬ 
verted  have  been  enumerated  in  the  laft  chapter  ;  al- 
moft  all  of  them  confift  chiefly  of  carbon,  hydrogen, 
and  oxygen,  and  yet  none  of  them  has  the  fmalleft  re- 
femblance  to  water.  In  water,  oxygen  and  hydrogen 
are  already  combined  together  in  a  certain  proportion  ; 
and  this  combination  mull  be  broken  before  thefe  ele¬ 
mentary  bodies  can  enter  into  thofe  triple  compounds 
with  carbon,  of  which  a  great  part  of  the  vegetable 
produdls  confift.  We  have  not  the  fmalleft  conception 
of  the  manner  in  which  thefe  triple  combinations  are 
formed,  and  as  little  of  the  manner  in  which  the  bo¬ 
dies  which  compofe  vegetable  fubflances  are  combined 
together.  The  combination  may,  for  any  thing  we  know 
to  the  contrary,  be  very  complicated,  though  it  confifts 
only  of  three  ingredients  ;  and  analogy  leads  ns  to  fup¬ 
pofe,  that  it  a&ually  is  very  complicated  :  for  in  chemi- 
flry  it  may  be  coniidered  as  a  truth,  to  which  at  prefen t 
few  or  no  exceptions  are  known,  that  bodies  are  decom- 
pefed  with  a  facility  inverfely  as  the  limplicity  of  their 
compofition  ;  that  is  to  fay,  that  thofe  bodies  which 
confifl  of  the  fewefl  ingredients  are  moll  difficultly  de¬ 
compofed,  and  that  thofe  which  are  formed  of  many  in¬ 
gredients  are  decompofed  with  the  greateil  facility. 

Neither  let  any  one  fuppofe,  that  the  abforption  of 
carbonic  acid  gas,  during  the  day,  is  balanced  by  the 
quantity  emitted  during  the  night,  and  that  therefore 
there  is  no  increafe  of  carbon  1  for  lngenhoufz  has 
fhewn,  that  the  quantity  of  oxygen  gas  emitted  during 
the  day  is  much  greater  than  the  carbonic  acid  gas  e- 
mitted  during  the  night;  and  that  in  favourable  circum¬ 
ftances,  the  quantity  of  oxygen  gas  in  the  air  furround¬ 
ing  plants  is  very  much  increafed,  and  the  carbonic 
acid  gas  diminifhed  ;  fo  much  fo,  that  both  Dr  Prieft- 
ley  and  Dr  lngenhoufz  found,  that  air  which  had  teen 
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fpoilcd  by  a  lighted  candle,  or  by  animals,  was  vender-  Vegeta, 
ed  as  good  as  ever  by  plants.  Now  we  know,  that  ( f11- 
coinbnition  and  reipiration  diminilh  the  oxygen  gas, 
and  add  carbonic  acid  gas  to  air  ;  therefore  vegetation, 
which  reflores  the  purity  of  air  altered  by  thefe  pro- 
cefles,  mnfl  increafe  the  oxygen,  and  diininifh  the  car¬ 
bonic  acid  gas  of  that  air  ;  confequently  the  quantity 
of  carbonic  acid  gas  abforbed  by  plants  during  the  day 
is  greater  than  the  quantity  emitted  by  them  during 
the  night,  and  of  courfe  the  carbon  of  the  fap  is  in- 
crcafed  in  the  leaves. 

it  is  true,  that  when  plants  are  made  to  vegetate  for 
a  number  of  days  in  a  given  quantity  of  air,  its  ingre¬ 
dients  are  not  found  to  be  altered.  Thus  HafTenfratz 
afeertained,  that  the  air  iu  which  young  cliefnuts  vege¬ 
tated  for  a  number  of  day  s  together,  was  not  altered  in 
its  properties,  whether  the  cliefnuts  were  vegetating  in 
water  or  in  earth*.  And  Sauffiure  the  Younger  pro-* Ann.er 
ved,  that  peafe  growing  for  ten  days  in  water  did  not  Chlm.xiiu 
alter  the  furrounding  air  f .  But  this  is  precifely  what  3*5  ■, 
ought  to  be  the  cafe,  and  what  muft  take  place,  pro- 
vided  the  conclufions  which  we  have  drawn  be  juft. 

For  if  plants  only  emit  oxygen  gas,  by  abforbing  and 
decompofing  carbonic  acid  gas,  it  is  evident,  that  nnlefs 
carbonic  acid  ga3  be  prefeat,  they  can  emit  no  oxygen 
gas  ;  and  whenever  they  have  decompofed  all  the  car¬ 
bonic  acid  gas  contained  in  a  given  quantity  of  air,  we 
have  no  longer  any  reafon  to  look  for  their  emitting 
any  more  oxygen  gas  ;  and  il  the  quantity  of  carbonic 
acid  gas  emitted  during  the  night  be  finaller  than  that 
abforbed  during  the  day,  it  is  evident,  that  dining  the 
day  the  plant  will  conflantly  decoinpofe  all  the  acid 
which  had  been  formed  during  the  night.  By  thefe 
proceffies,  the  mutual  changes  of  day  and  night  com* 
penfate  each  other  ;  and  they  are  prevented  from 
more  than  compensating  each  other  by  the  forced  date 
of  the  plant.  It  is  probable,  that  when  only  part 
of  a  plant  is  made  to  vegetate  in  this  forced  ftate,  fome 
carbonated  fap  (if  we  may  be  allowed  the  expreffion)  is 
fupplied  by  the  reft  of  the  plant  ;  and  that  therefore, 
the  quantity  of  carbonic  acid  gas  emitted  during  the 
night  may  bear  a  nearer  proportion  to  that  emitted  in 
a  ftate  of  nature,  than  that  of  the  abforption  of  fixed 
air  can  poffibly  do.  And  probably,  even  when  the 
whole  plant  is  thus  confined,  the  nightly  procefs  goes 
on  for  a  certain  time  at  the  expence  of  the  carbon  al¬ 
ready  in  the  fap  ;  for  HafTenfratz  found,  that  in  thefe 
cafes  the  quantity  of  carbon  in  the  plant,  after  it  had 
vegetated  for  ioiiie  time  in  the  dark,  was  lefs  than  it  had 
been  when  it  began  to  vegetate*.  This  is  the  rea-  *  An*  de 
fon  that  plants  growing  in  the  dark,  when  confined, 
abfoib  all  the  oxygen  gas,  and  unit  an  equal  quantity  |S*‘ 
of  caihonic  acid  gas  :  and  whenever  this  has  happened, 
they  die  ;  becauie  then  neither  the  daily  nor  nightly 
proceftes  can  go  on. 

24.  Certain  changes  are  alfo  produced  on  the  fap  in 
the  leaves  by  the  adfcion  of  light ;  and  thefe  changes 
feem  to  be  in  lome  meafure  independent,  or  at  leaft 
different  from  the  abforption  and  decompofition  of  car¬ 
bonic  acid  gas,  in  which  light,  as  we  have  feen,  adts  an 
important  part. 

The  green  colour  of  plants  is  owing  entirely  to  their  Green  co, 
vegetating  in  the  light ;  for  when  they  vegetate  in  thelour<^t 
dark  they  are  white  ;  and  when  expoied  to  the  light,  bj) 
they  acquire  a  green  colour  in  a  very  fhort  time,  in  light. 

what* 
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whatfoever  fituation  they  are  placed,  even  though  plun¬ 
ged  in  water,  provided  always  that  oxygen  be  prefent ; 
for  Mr  Gough  has  (hewn,  that  light  without  oxygen 
has  not  the  power  of  producing  the  green  colour  *. 
In  what  manner  this  change  is  operated,  cannot,  in  the 
prefent  limited  ftate  of  our  knowledge,  be  afcertained. 
We  know  too  little  about  the  properties  of  light  to  be 
able  even  to  conjetture  with  any  plaufibility.  We  know 
indeed,  that  part  of  the  light  is  abforbed  by  green 
plants;  but  this  will  not  account  for  the  phenomenon. 
When  dilated,  it  amounts  to  110  more  than  this,  that 
plants  which  have  grown  in  the  dark  refle&  all  the  rays 
of  light ;  while  thofe  which  vegetate  in  the  light  re- 
fledt  the  green  and  abforb  the  others.  The  very  men¬ 
tion  of  this  phenomenon  is  enough  to  fhew  us,  that  vve 
have  not  advanced  far  enough  to  be  able  to  explain  it. 

Etiolated  (e)  plants  want  fomething,  or  poffels  forr.e- 
thing  peculiar;  and  it  is  on  this  fomething  that  the  phe¬ 
nomenon  depends.  But  what  is  this  fomething?  The 
iudden  appearance  of  the  green  colour  is  rather  again  ft 
the  fuppofition,  that  it  is  owing  to  any”  fpeciftc  change 
in  the  qualities  of  the  fap. 

Senebier  has  obferved,  that  when  plants  are  made  to 
vegetate  in  the  dark,  their  etiolation  is  much  diminifhed 
by  mixing  a  little  hydrogen  gas  with  the  air  that  fur- 
rounds  them  *.  Ingenhoufz  had  already  remarked, 
that  when  a  little  hydrogen  gas  is  added  to  the  air  in 
which  plants  vegetate,  even  in  the  light,  it  renders  their 
verdure  deeper  f  :  and  he  feems  to  think  alio,  that  he 
has  proved  by  experiments,  that  plants  abforb  hydrogen 
gas  in  thefe  circumftancesf .  Mr  Humbolt  has  obferved, 
that  the  poa  annua  and  comprefia,  plantago  lanceolata, 
trifolium  arvenfe,  cheiranthus  chtiri,  lichen  verticillatus, 
and  feveral  other  plants  which  grow  in  the  galleries  of 
mines,  retain  their  green  colour  even  in  the  dark,  and 
that  in  thefe  cafes  the  air  around  them  contains  a  quiw*- 
tity  of  hydrogen  gas.  Thefe  fa&s  are  fufficient  to 
fhew  that  there  is  fome  connection  between  the  green 
colour  of  plants  and  the  a&ion  of  hydrogen  gas  on 
them  ;  but  what  that  connexion  is,  it  is  impofliblc  at 
prefent  to  fay. 

25.  By  thefe  different  changes  which  go  on  in  the 
leaves,  the  nature  of  the  fap  is  altogether  changed.  It 
is  now  converted  into  what  is  called  the  peculiar  juice , 
and  is  fit  for  being  affimilated  to  the  different  parts  of 
the  plant,  and  for  being  employed  in  the  formation  of 
thole  iecretiohs  which  are  neceffary  for  the  purpofes  of 
the  vegetable  economy. 

The  leaves,  therefore,  may  be  confidered  as  the  di- 
gefling  organs  of  plants,  and  as  equivalent  in  fome  mea- 
fure  to  the  ftomach  and  lungs  of  animals.  The  leaves 
confequently  are  not  mere  ornaments;  they  are  the  moll 
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important  parts  of  the  plant.  Accordingly  we  f 
that  whenever  we  (trip  a  plant  of  its  leaves,  vve  ft  tip  ic 
entirely  of  its  vegetating  powers  till  new  leaves  are 
formed.  It  is  well  known,  that  when  the  leaves  of 
plants  are  deftroyed  by  iufeccs,  they  . -getate  no  longer, 
and  that  their  fruit  never  makes  any  farther  progress  in 
ripening,  but  decays  and  dries  up.  Even  in  germina¬ 
tion  no  progrefs  is  made  in  the  growth  of  the  item  t ill 
the  feed' leaves  appear.  As  much  food  indeed  is  laid  ud 
in  the  cot)kdons  as  advances  the  phut  to  a  certain 
ftate,  the  root  is  prepared,  and  made  ready  to  perform 
its  functions  ;  but  the  lap  which  it  imbibes  malt  be 
fir  ft  carried  to  the  feed  leaves,  and  digested  there,  be¬ 
fore  it  be  proper  for  forming  the  plumula  into  a  Item. 
Accordingly  if  the  feed  leaves  are  cut  oft,  the  pla*;t  re- 
fufes  to  vegetate.  M7 

It  will  be  very  natural  to  aft:,  If  this  be  true,  how lh>w  they 
come  the  leaves  themfelves  to  be  produced?  Even  it  noarc;  l'toda* 
anfwer  could  be  given  to  this  qudlion,  it  could  not  over-" 
turn  a  Angle  fa  (ft  which  has  been  formerly  mentioned, 
nor  afretft  a  linglc  conclufion  as  far  as  it  has  been  fair¬ 
ly  deduced  from  theie  facts.  We  know  that  the  leaves 
exift  long  before  they  appear  ;  they  lave  been  traced 
even  five  years  back.  They  are  completely  formed  in 
the  bud,  and  fairly  lolled  u-p  for  evolution,  many  months 
before  that  fpring  in  which  they  expand.  We  know, 
too,  that  if  we  take  a  bud,  and  plant  it  properly,  it 
vegetates,  forms  to  ltfelf  a  root,  and  becomes  a  com¬ 
plete  plant.  It  will  not  be  faid*  f  11  rely,  that  in  thf  cafe 
the  hud  imbibes  nourishment  from  the  earth  ;  for  it 
has  to  form  a  root  before  it  can  obtain  nounfhment  in 
that  manner  ;  and  this  root  cannot  be  formed  without 
nounfhment.  Is  not  this  a  demonftration  that  the  bud 
contains,  already  laid  up  in  itfelf,  a  fufficient  quantity 
of  nounfhment,  not  only  to  devclope  its  own  organs, 
but  alfo  to  form  new  ones  This  we  confider  as  a  fuffi* 
cient  anfwer  to  the  objection.  During  the  fummer,  the 
plant  lays  up  a  fufficiert  quantity  of  nourishment  in  each 
hud,  and  tins  nourilhrnent  is  afterwards  employed  in  de¬ 
veloping  the  leaves.  This  is  the  reafon  that  the  leaves 
make  their  appearance,  and  that  they  grow  during  the 
winter,  when  the  plant  is  deprived  of  its  organs  of  di- 
geftion. 

Hence  we  fee  why  the  branch  of  a  vine,  if  it  be  in¬ 
troduced  into  a  hothoufe  during  the  winter,  puts  forth 
leaves  and  vegetates  with  vigour,  while  every  other  pa;  t 
of  the  plant  gives  no  figns  of  life.  Hc-iice  alfo  the  ria- 
fon  that  the  inoculation  of  plants  fucceeds  (r). 

If  a  tree  be  deprived  of  its  leaves,  new  leaves  make 
their  appearance,  beenufe  they  are  already  prepared  for 
that  purpofe  :  but  what  would  be  the  carle  q  lienee  if  a 
tree  were  deprived  cf  its  leaves  and  of  all  its  buds  for 
_  ii  ve 


(e)  Plants  of  a  white  colour,  from  vegetating  in  the  dark,  are  called  etiolated,  from  a  French  word  which 
fignifies  a  Jlar ,  as  if  they  grew  by  Jlar  light. 

(f)  Hence  alfo  the  cauie  of  another  well  known  phenomenon.  The  fap  flows  out  of  trees  very  readily  in  fpring 
before  the  leaves  appear,  but  after  that  the  bleeeding  ceafes  altogether.  It  is  evident  that  there  can  be  fcarcely  any 
circulation  of  fap  before  the  leaves  appear  ;  for  as  there  is  no  outlet,  when  the  vefiels  are  onqe  full,  they  can  ad¬ 
mit  no  more.  It  appears,  however,  from  the  bleeding,  that  the  roots  are  capable  of  imbibing,  and  the  vefiels 
of  circulating,  the  fap  with  vigour.  Accordingly,  whenever  there  is  an  outlet,  they  perform  their  funftions  as 
ufual,  and  the  tree  bleeds ;  that  is,  they  fend  up  a  quantity  of  fap  to  be  digefted  as  ufual  :  but  as  there  are  no 
digefting  organs,  it  flows  out,  and  the  tree  receives  no  injury,  becaufe  the  fap  that  flows  out  would* ot  have  been 
imbibed  at  all,  had  it  not  been  for  the  artificial  opening.  But  when  the  digeftive  organs  appear,  the  tree  will 
not  bleed ;  becaufe  thefe  organs  require  all  the  fap,  and  it  is  conftantly  flowing  to  them. 


Vegetable  SUBSTANCES.  Part  I 

That  plants  do  not  vegetate  without  The  peculiar  juices  of  plants,  then,  contain  more  car-  V^eta- 
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leaves,  is  evident  from  an  experiment  of  Dahamel.  T*e 
ftript  the  bark  off  a  tree  in  ringlets,  fo  as  to  leave  five 
or  fix  rings  of  it  at  feme  diftance  Tom  each  other,  with 
no  baik  in  the  intervals.  Some  of  tliefe  rings  had  buds 
and  leaves  ;  thefe  increafed  confiderably  in  fize  ;  but  one 
ling  which  had  none  of  thefe  remained  for  years  unal¬ 
tered. 

26.  The  peculiar  juice  thfis  formed  in  the  leaves  13 
carried  by  veffels  intended  for  that  ufe  to  all  the  parts 
of  the  plant,  in  order  to  be  employed  for  the  purpofes 
of  vegetation  ; — to  increafe  the  wood,  the  baik,  the 
roots  ;  to  prepare  the  feeds,  lay  up  nourifbment  for  the 
buds,  and  to  repair  the  decayed  parts  of  the  fyftem,  or 
form  new  ones. 

If  we  had  any  method  of  obtaining  this  peculiar  juice 
in  a  ftate  of  purity,  the  analyfis  or  it  would  throw  a 
great  deal  of  light  upon  vegetation  ;  but  this  is  fcarce 
poffble,  a s  we  cannot  extract  it  without  dividing  at  the 
fame  time  the  veffels  which  contain  the  fap.  In  many 
cafes,  however,  the  peculiar  juice  may  be  known  by  its 
colour;  and  then  its  analyfis  may  be  performed  with  an 
approach  towards  accuracy  1  he  experiments  made  on 
fuch  juices  have  proved,  as  might  have  been  expc&ed, 
that  they  differ  very  confiderably  from  each  other,  and 
that  every  plant  has  a  juice  peculiar  to  itfelf.  Hence 
it  follows,  that  the  proceffes  which  go  on  in  the  leaves 
of  plants  mull  differ  at  lead:  in  degree,  and  that  we 
have  no  right  to'transfer  the  conclulions  deduced  from 
experiments  on  one  fpecies  of  plants  to  thole  of  another 
fpecies.  It  is  even  probable,  that  the  proceffes  in  diffe¬ 
rent  plants  are  not  the  fame  in  kind  ;  for  it  is  not  rea¬ 
sonable  to  fuppofe,  that  the  phenomena  of  vegetation 
in  an  agaric  or  a  boletus  are  precifely  the  fame  as  thole 
which  take  place  in  trees  and  in  larger  vegetables,  on 
which  alone  experiments  have  hitherto  been  made. 

To  attempt  any  general  account  of  the  ingredients  we  fay  that 
of  the  peculiar  juice  of  plants,  is  at  prefent  impofiible.  — 1 U'A*  tV“ 
We  may  conclude,  however,  from  the  experiments  of 
Chaptal,  that  it  contains  the  vegetable  fire  of  wood, 
either  ready  formed,  or  very  nearly  fo;  juft  S3  the  blood 
in  animals  contains  a  fubftance  which  bears  a  ftiong  re- 
femblancc  to  the  mufcular  fibres. 

When  oxy-muriatic  acid  was  poured  into  the  pecu¬ 
liar  juice  of  the  euphorbia,  which  in  all  the  fpecies  of 
that  lingular  genus  is  of  a  milky  colour  and  conhftency, 
a  very  copious  white  precipitate  fell  down,  'i  his  powr 
der,  when  vvalhed  and  dried,  had  the  appearance  of  i: ne 
{larch,  and  was  not  altered  by  keeping.  It  was  neither 
affedled  by  water  nor  alkalies.  Alcohol,  aflifted  by 
heat,  diffolved  two  thirds  of  it  ;  which  were  again  pre¬ 
cipitated  by  water,  and  had  all  the  properties  of  refin. 

The  refraining  third  part  poffeffed  the  properties  of  the 
woody  fibre.  Mr  Chaptal  tried  the  lame  experiment  on 
the  juices  of  a  great  number  of  other  plants,  and  lie 
conftantly  found  that  oxy-muriatic  acid  precipitated 
from  them  woody  fibre.  I  he  feeds  of  plants  exhibited 
exa&ly  the  fame  phenomenon  ;  and  a  greater  quantity 
of  woody  fibre  was  obtained  from  them  than  trom  an 
/equal  portion  of  the  juices  of  plants*.  i  hole  expen 
meats,  are  fufficient  to  fhew,  that  the  proper  juices  of 
plants  contain  their  nourishment  ready  prepared,  nearly 
in  the  ftate  c  which  it  exifts  in  the  feed  for  the  ufe  of 
the  young  embryo, 


bon,  hydrogen,  and  ox)  gen,  and  lefs  water,  and  pro-  tlon- 
bably  lime  alfo,  than  the  lap.  They  are  conveyed  to  “T*"* 
every  part  of  the  plant  ;  and  all  the  fubftances  which  jts  ufev 
we  find  in  plants,  and  even  the  organs  themfelves,  by 
which  they  perform  their  functions,  are  formed  from 
them.  But  the  thickeft  veil  covers  the  whole  of  thefe 
proceffes  ;  and  fo  far  have  philofophers  hitherto  been 
from  removing  this  veil,  that  they  have  not  even  been 
able  to  approach  it.  All  thefe  opeiations,  indeed,  are 
evidently  chemical  decompofitions  and  combinations  ; 
but  we  neither  know  what  thefe  decompofitions  and 
combinations  are,  nor  the  inftruments  in  which  they 
take  place,  nor  the  agents  by  which  they  are  regula¬ 
ted.  160 

27.  Such,  as  far  as  we  are  acquainted  wuth  them,  Plants  dc* 
are  the  changes  produced  by  vegetation.  But  plants aiu* 
do  not  continue  to  vegetate  for  ever  ;  fooner  or  later  ;  * 
they  decay,  and  wither,  and  rot,  and  -are  totally  decom- 
pofed.  This  change  indeed  does  not  happen  to  all 
plants  at  the  end  of  the  fame  time.  Some  live  only' for 
a  fingle  feafon,  or  even  for  a  fhorter  period;  others  live 
two  ieafons,  others  three,  others  a  hundred  or  more  ; 
and  there  are  feme  plants  which  continue  to  vegetate 
for  a  thoufand  years.  But  fooner  or  later  they  all  ceafe 
to  live  ;  and  then  thofe  very  chemical  and  mechanical 
powers  which  had  promoted  vegetation  combine  to  de¬ 
ft  loy  the  remains  of  the  plant.  Now,  What  is  the 
caule  of  this  change  ?  Why  do  plants  die  ? 

1'his  queflion  can  only  be  anfwered  by  examining 
with  fome  care  what  it  is  which  conflitntes  the  life  of 
plants  ;  for  it  is  evident,  that  if  we  can  difeover  what 
that  is  which  conftitutes  the  life  of  a  plant,  it  cannot 
be  difficult  to  difeover  what  conftitutes  its  death. 

Now  the  phenomena  of  vegetable  life  are  in  general  phenome 
vegetation .  As  long  as  a  plant-  continues  to  vegetate,  ra  of  yeg] 
it  lives;  when  it  ceafes  to  vegetate,  weta^e  '! 
conclude  that  it  is  dead. 

The  life  of  vegetables,  however,  is  not  fo  intimately 
conne&ed  with  the  phenomena  of  vegetation  that  they 
cannot  be  feparated.  Many  feeds  may  be  kept  for 
years  without  giving  any  fymptom  of  vegetation  ;  yet 
if  they  vegetate  when  put  into  the  earth,  we  fay  that 
they  poffeis  life  :  and  if  vve  would  fpeak  accurately,  we 
mull  lay  alfo,  that  they  poffeffed  lire  even  before  they 
were  put  into  the  earth ;  for  it  would  be  abfurd  to 
fuppofe  that  the  feed  obtain  eel  life  merely  by  being  put 
into  the  earth.  In  like  manner,  many  plants  decay, 
and  give  no  fymptoms  of  vegetation  during  winter;  yet 
if  they  vegetate  when  the  mild  temperature  of  fpring 
affe&s  them,  we  confider  them  as  having  lived  all  win¬ 
ter.  The  life  of  plants,  then,  and  the  phenomena  of 
vegetation,  arc  not  precifely  the  fame  thing  ;  for  the 
one  may  be  feparated  from  the  other,  and  we  can  even 
fuppofe  the  one  to  exift  without  the  other.  Nay,  what 
is  more,  vve  can,  in  many  cafes,  decide ,  without  hefita- 
tion,  that  a  vegetable  is  not  dead,  even  when  do  vege¬ 
tation  appears  ;  and  the  proof  which  we  have  for  its 
life  is,  that  it  remains  unaltered ;  for  we  know  that  when 
a  vegetable  is  dead,  it  foon  changes  its  appearance,' and 
falls  into  decay. 

Thus  it  appears  that  the  life  of  a  vegetable  confifts' 
in  two  things.  1.  In  remaining  unaltered,  when  cir- 
cumftances  are  unfavourable  to  vegetation;  2  In  ex¬ 
hibiting 
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liibiting  the  phenomena  of  vegetation  when  circum- 
ftances  are  favourable.  When  neither  of  thefe  two 
things  happens,  we  fay  that  a  vegetable  is  dead. 

The  phenomena  of  vegetation  have  been  enumerated 
above.  They  confid  in  the  formation  or  expanfion  of 
the  organs  of  the  plant,  in  the  taking  in  of  noundunent, 
in  carrying  it  to  the  leaves,  in  digetting  it,  in  didributing 
it  through  the  plant,  in  augmenting  the  hulk  of  the 
plant,  in  repairing  decayed  parts,  in  forming  new  or¬ 
gans  when  they  are  neceffary,  in  producing  feeds  capa¬ 
ble  of  being  converted  into  plants  fimilar  to  the  parent. 
The  caufe  of  thefe  phenomena,  whatever  it  may  be,  is 
the  caufe  alfo  of  vegetable  life . 

All  the  fubftances  which  have  been  enumerated  in  the 
fird  part  of  the  article  Chemistry,  Suppl.  together  with 
their  compounds  and  component  parts,  pofTefs  certain 
qu?dities  in  common  ;  in  cor.fequence  of  which,  a  term 
has  been  invented  which  includes  them  all  This  term  is 
matter.  Now  thefe  common  qualities  may  all  ultimate¬ 
ly  be  refolved  into  certain  attra&ions  and  repulfions 
which  thefe  fub fiances  exert.  Thefe  qualities  may  be 
faid,  without  any. impropriety,  to  be  ejjtntuil  to  matter ; 
becaufe  every  body  to  which  we  give  the  name  of  mat- 
ier  pofieffes  them ;  and  if  any  body  were  to  be  deprived 
of  thefe  qualities,  it  could  no  longer  be  included  under 
the  denomination  matter .  In  fnort^  the  word  matter 
comprehends  under  it  certain  qualities;  every  fubftance 
which  pcfftffes  thefe  qualities  is  called  matter  ;  and  no 
other  fubdance  except  thefe  can  receive  the  name  of 
matter  without  altering  the  meaning  of  the  word. 

The  attractions  and  repulfions  of  matter  have  been 
e  to  theexamined  with  care  ;  and  the  changes  which  they  pro¬ 
duce  have  been  afeertained  with  confidcrable  accuracy. 
They  have  even  been  1  educed  to  general  principles  un¬ 
der  the  name  of  mechanic  a!  and  chemical  laws.  When¬ 
ever  any  change  is  obferved,  if  that  change  be  a  cafe  of 
a  mechanical  or  chemical  law,  we  fay  that  the  agent  is 
matter ;  but  if  the  change  cannot  be  reduced  under  thefe 
laws,  or  if  it  be  incompatible  with  thefe  laws,  we  mud 
fay,  unlefs  we  would  pervert  the  meaning  of  words  alto 
gether,  that  the  agent  is  not  matter. 

Now  it  cannot  be  difputed  that  feveral  of  the  pheno¬ 
mena  of  life  in  vegetables  are  incompatible  with  the 
laws  of  mechanics  and  chemillry.  The  motion  of  the 
fap,  for  indance,  mud  be  produced  by  the  contradion 
of  the  veffels;  and  the  contradion  of  veffels,  on  the  ap¬ 
plication  of  flimuli,  is  incompatible  with  the  laws  of 
chemidry,  becaufe  no  decompofition  takes  place  ;  and 
of  mechanics,  becaufe  a  much  greater  force  is  genera- 
ted  than  the  generating  body  itfelf  po defied.  The  evo¬ 
lution  of  the  organs  of  vegetables,  the  reparation  of  de¬ 
cayed  organs,  the  formation  of  new  ones  to  iupply  the- 
place  of  the  old,  the  produdion  of  feeds  capably  or 
producing  new  plants,  the  conftant  fimilarity  of  indivi¬ 
duals  of  the  fame  fpecies  ; — thefe,  and  many  other  well 
known  phenomena,  cannot  be  reduced  under  mechani¬ 
cal  and  chemical  laws.  The  caufe  of  life,  then,  in 
plants,  is  a  fubjlance  (for  we  can  form  no  conception 
of  an  agent  which  is  not  a  fubdance)  which  does  not 
SSfcift  according  to  the  laws  of  mechanics  and  chemidry. 


:6z 


8  of 

:ter 


163 
ife- 
ntly 
•np  to 

nima- 


UBSTANCES.  5S9 

and  which  consequently  is  not  matter .  We  flnll  there-  Vegeta- 
fore,  till  a  better  name  be  chofen,  denominate  it  the  hon. 
vegetative  principle  (  g  ) . 

The  nature  of  the  vegetative  principle  can  only  be  de-  Nature  of 
duccd  from  the  phenomena  of  vegetation.  Jt  evidently  the  vege- 
follows  a  fixed  plan,  and  its  adions  are  direded  to  pro-tatlve 
mote  the  good  of  the  plant.  It  has  a  power  over  mat-cl^‘e‘ 
ter,  and  is  capable  of  direding  its  attractions  and  repul- 
fions,  in  fuch  a  manner  as  to  render  them  the  inllrn- 
ments  of  the  formation,  and  improvement,  and  prefer- 
vation  of  the  plant.  It  is  capable  alfo  of  generating 
fubdancts  endowed  with  powers  fimilar  to  itfelf.  The 
plan  according  to  which  it  abbs,  thfplays  the  mod  con¬ 
summate  wifdom  and  forefight,  and  a  knowledge  of  the 
properties  of  matter  infinitely  beyond  what  man  can 
boaft.  _ 

Metaphyficians  have  thought  proper  to  divide  all  Wherher 
fubdances  into  two  clafTes,  matter  and  mind.  If  we  fol-eild<>wed 


with  con¬ 
ic  ioufnefo. 


low  this  divifion,  the  vegetative  principle,  as  it  is  rot 
material ,  mud  undoubtedly  be  ranked  under  mind.  But 
ir  confcioufnefs  and  intelligence  be  confidered  as  effential 
to  mind,  which  is  the  cafe  according  to  theii  definition, 
we  cannot  give  the  vegetative  principle  the  name  of 
mind,  becaufe  it  has  not  been  proved  that  it  poflefies 
confcioufnefs  and  intelligence.  It  ads  indeed  accord¬ 
ing  to  a  fixed  plan,  which  difplays  the  highed  degree 
of  intelligence  ;  but  this  plan  may  belong,  not  to  the 
vegetative  principle  itfelf,  but  to  the  Being  who  form¬ 
ed  that  principle  We  can  conceive  it  to  have  been  en¬ 
dowed  by  the  Author  of  Nature  with  peculiar  poweis,- 
which  it  mud  always  exert  according  to  ceitain  fixed 
laws  ;  arid  the  phenomena  of  vegetation  may  be  the  re- 
fnlt  of  this  mode  of  ading.  This,  as  far  as  we  can  fee, 
is  not  impoffible.  It  mutt  be  fliewn  to  be  impofiible 
by  every  perfon  who  withes  to  prove  that  plants  pofTefs 
confcioufnefs  and  intelligence  ;  for  the  proofs  of  this 
confcknifnefs  can  only  be  deduced  from  the  defign 
which  the  adions  of  plants  manifed.  Thofe  philofo- 
phers  who  have  aferibed  confcioufnefs  and  intelligence 
to  plants,  have  founded  their  belief  principally  on  cer¬ 
tain  adions  which  plants  perform  on  the  application  of 
flimuli.  But  thefe  actions  prove  nothing  more  than- 
what  cannot  be  denied,  that  there  exifis  a  vegetative 
principle,  which  is  not  material,  and  which  has  certain, 
properties  in  common  with  the  living  principles  of  ani¬ 
mals ;  but  whether  or  not  this  vegetative  principle  pof- 
feffes  confcioufnefs  and  intelligence,  is  a  very  different 
quedion,  and  mud  be  decided  by  very  different  proofs. 

We  do  not  fay  that  the  heart  of  an  animal  is  confeiou?, 
becaufe  it  continues  to  beat  on  the  application  of  pro¬ 
per  dimuli  for  fome  time  after  it  has  been  feparated 
from  the  red  of  the  body.  ^ 

The  death  of  plants,  if  we  can  judge  from  the  phe- Death  of 
no  men  a,  is  owing,  not  to  the  vegetative  principle  lea-.i iaiU3- 
ving  them,  but  to  the  organs  becoming  at  lad  altoge¬ 
ther  unfit  for  performing  their  fundiorn,  and  incapable 
of  being  repaired  by  any  of  the  powers  which  that  prin¬ 
ciple  poffeffes.  The  changes  which  vegetable  fubfhm- 
ces  undergo  after  death  come  now  to  be  examined. 

They  fhall  form  the  fubjed  of  the  enfuing  chapter. 

Chap, 


(g)  Phyfiologids  have  ufually  given  it  the  name  of  living  principle.  We  would  have  adopted  that  name,  if  it 
had  not  been  too  general  for  our  purpofe. 
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Chap. HI.  Of  the  Decomposition  of 
Vegetable  Substances. 

Not  only  entire  plants  undergo  decompofition  after 
death,  but  certain  vegetable  fubllances  alfo,  whenever 
they  are  mixed  together,  and  placed  in  proper  circum- 
ftances,  mutually  decompofe  each  other,  and  new  coin- 
Vegetable  pound  fubftances  are  produced,  'i'hefe  mutual  decom- 
decompoD  pofitions,  indeed,  are  naturally  to  be  expefted  :  for  as 
tions,  S,  VCgetaye  fubltaiices  are  compofed  of  feveral.  ingre¬ 
dients,  differing  in  the  ftrength  of  their  affinity  for 
each  other,  it  is  to  be  fuppofed  that,  when  two  fuch 
fubilances  are  mixed  together,  the  divellcnt  affinities 
will,  in  many  cates,  prove  ftronger  than  the  quiefeent ; 
and  therefore  decompofition,  and  the  formation  of  new 
compounds,  muft  take  place:  juft  as  happens  when 
the  acetite  of  lead  and  fulphat  of  potafs  are  mixed  to- 
gethcr. 

Thefe  mutual  decompofi tions  of  vegetable  fubftances 
are  by  no  means  To  eafily  traced,  or  fo  readily  explain¬ 
ed,  as  the  mutual  decompositions  of  neutral  falts;  part¬ 
ly  on  account  of  the  number  of  fubilances,  vvhofe  affi¬ 
nities  for  each  other  are  brought  into  atlion,  and  part¬ 
ly  becaufe  we  are  ignorant  of  the  manner  in  which  the 
ingredients  of  vegetable  fubftances  are  mutually  com¬ 
bined. 

Chemifts  have  agreed  to  give  thefe  mutual  decompo- 
fitions  which  take  place  in  vegetable  Jubilances  the  name 
of  fermentation ;  a  word  firft:  introduced  into  chemiftry 
by  Van  Ilelmont*;  and  the  new  fubftances  produced 
Fundament,  they  have  called  the  products  of  fermentation.  All  the 
Cbem.  j.  phenomena  of  fermentation  lay  for  many  years  conceal 
ed  in  the  completed  darknefs,  and  no  chetnift  was  bold 
enough  to  hazard  even  an  attempt  to  explain  them. 
They  were  employed,  however,  and  without  hefitation 
too,  in  the  explanation  of  other  phenomena;  as  if  gi¬ 
ving  to  one  procefs,  the  name  cf  another  of  which  we 
are  equally  ignorant,  could,  in  reality,  add  any  thing 
to  our  knowledge.  The  darknefs  which  enveloped 
thefe  phenomena,  has  lately  begun  to  difperfe  ;  but 
they  are  ft  ill  furrounded  with  a  very  thick  milt ;  2nd 
we  muft  be  much  better  acquainted  with  the  compoii- 
tion  of  vegetable  fubftances,  and  the  mutual  affinities 
of  their  ingredients,  than  we  are  at  prefent,  before  we 
can  explain  them  in  a  fatisfaftory  manner. 

The  vegetable  fermentations  or  decompofitions  may 
be  arranged  under  five  heads ;  namely,  that  which  pro¬ 
duces  bread ,  that  which  produces  wine,  that  which  pro¬ 
duces  beer,  that  which  produces  acetous  acid  or  vinegar, 
and  the  putrefaUive  fermentation,  or  that  which  produ¬ 
ces  the  fpontaneous  deenmpofition  of  decayed  vege¬ 
tables.  Thefe  (hall  be  the  fubjeft  of  the  five  following 
f eft  ions.  In  order  to  avoid  long  titles,  we  {hall  give 
to  the  firft  three  feftions  the  name  of  the  new  fubftan¬ 
ces  produced  by  the  fermentation. 

Sect.  I.  Of  Bread. 
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Simple  as  the  manufafture  of  bread  may  appear  to 
us  who  have  been  always  accufiomed  to  confider  it  as  a 
common  procefs,  its  difcoveiy  was  probably  the  work 
of  ages,  and  the  refult  of  the  united  efforts  of  men, 
whofe  fagacity,  had  they  lived  in  a  more  fortunate  pe- 
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riod  of  fociety,  would  have  rendered  them  the  rivals  of  Bread. 
Ariftotle  or  of  Newton. 

The  method  of  making  bread  fimilar  to  curs  was 
known  in  the  Eaff  at  a  wery  eaily  period  ;  but  neither 
the  precifc  time  of  the  difeovery,  nor  the  name  of  the 
perion  who  publifhed  it  to  the  world,  has  been  prefer- 
ved.  We  are  certain  that  the  Jews  were  acquainted 
with  it  in  the  time  of  Mofes  :  for  in  Exodus*  we  find  * 
a  prohibition  to  life  leavened  bread  duiing  the  celebra- 
-tion  of  the  paffover.  It  does  not  appear,  however,  to 
have  been  known  to  Abraham  ;  for  we  hear  in  his  hi- 
flory  of  cakes  frequently,  blit  nothing  of  leaven.  E- 
gypt,  both  from  the*  nature  of  the  foil  and  the  early  pe- 
riod  at  which  it  was  civilized,  bids  fairefl  for  the  difeo¬ 
very  of  making  bread.  It  can  fcarcely  be  doubted, 
that  the  Jews  learned  the  art  from  the  Egyptians  The 
Greeks  affure  us,  that  they  were  taught  the  art  of  ma¬ 
king  bread  by  the  god  Pan.  Wc  learn  from  Homer 
that  it  was  known  during  the  Trojan  war  f.  The  Ro- 1  Iliad,  a 
mans  were  ignorant  of  the  method  of  making  bread  till  2l6< 
the  year  580,  after  the  building  of  Rome,  or  2CO  years 
before  the  commencement  of  the  Chriilian  eraj.  Since  t  hi 
that  period  the  art  has  never  been  unknown  in  the  fouthcap  IX* 
of  Europe;  but  it  made  its  way  to  the  north  very  (low¬ 
ly,  and  even  at  prefent  in  many  northern  countries  fer- 
•mented  bread  is  but  very  feldom  ufed.  TyX 

The  only  fubftance  well  adapted  for  making  bread,  Subftancel 
we  mean  loaf  bread,  is  wheat  flour,  which  is  compofed 
of  four  ingredients;  namely,  gluten,  ftarch,  albumen, 
and  a  fweet  mucous  matter,  which  poffeffcs  nearly  the 
properties  of  fugar,  and  which  is  probably  a  mixture  of 
fugar  and  mucilage.  It  is  to  the  gluten  that  wheat 
flour  owes  its  fuperiority  to  every  other  as  the  balls  of 
bread.  Indeed,  theie  are  only  two  other  fubftances  at 
prefent  known  of  which  good  loaf  bread  can  be  made  ; 
thefe  are  rye  and potatoes.  The  rye  loaf  is  by  no  means  fo 
well  raifed  as  the  wheat  loaf;  and  potatoes  will  not 
make  bread  at  all  without  particular  management.  Po¬ 
tatoes,  previoufly  boiled  and  reduced  to  a  very  line  tough 
pafte  by  a  rolling  pin,  muft  be  mixed  w  ith  an  equal  weight 
of  potato  ftarch.  This  mixture,  baked  in  the  ufual 
way,  makes  a  very  white,  well  raifed,  pleafant  bread. 

We  are  indebted  for  the  procefs  to  Mr  Permcntier. 
Barley-meal  perhaps  might  be  fubftiiuted  for  ftarch.  1^ 
The  baking  of  bread  confifts  in  mixing  wheat  flour  Baking 
with  water,  and  forming  it  into  a  pafte.  The  average  brea{i> 
pioportion  of  thefe  is  two  parts  of  water  to  three  of 
flour.  But  this  proportion  varies  confiderably,  accord¬ 
ing  to  the  age  and  the  quality  of  the  flour.  In  general, 
the  older  and  the  better  the  flour  is,  the  greater  is  the 
quantity  of  water  required.  If  the  pafte,  after  being 
thus  formed,  be  allowed  to  remain  for  fome  time,  its 
ingredients  gradually  aft  upon  each  other,  and  the  pafte 
acquires  new  properties.  It  gets  a  difagreeable  four 
tafte,  and  a  quantity  of  gas  (  probably  carbonic  acid  gas) 
is  evolved.  In  (hort,  the  pafte  ferments  (h).  Thefe 
changes  do  not  take  place  without  water  ;  that  liquid, 
therefore,  is  a  neceffary  agent.  Poffibly  it  is  decompo- 
ied  by  the  aftion  of  the  ftarch  upon  it;  for  when  ftarch 
is  diluted  with  water,  it  gradually  becomes  four.  The 
gluten,  too,  is  altered,  either  by  the  aftion  of  the  wa¬ 
ter  on  it,  or  of  the  ftarch ;  for  if  we  examine  the  pafte 

after 


f  h)  It  was  from  this  procefs  that  Van  Helmont  transferred  the  word  fermentation  into  chemiftry. 
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after  it  has  undergone  fermentation,  the  gluten  is  no 
’'longer  to  be  found.  If  pafte,  after  Handing  for  a  fufli- 
cieat  time  to  ferment,  be  baked  in  the  ufual  way,  it 
forms  a  loaf  full  of  eyes  like  our  bread,  but  of  a  tafte 
fo  four  and  unpieafant  that  it  cannot  be  eaten.  If  a 
fmall  quantity  of  this  old  pafte,  or  leaven  as  it  is  called, 
be  mixed  with  new  made  pafte,  the  whole  begins  to 
ferment  in  a  fhort  time  ;  a  quantity  of  gas  is  evolved  ; 
but  the  glutinous  part  of  the  flour  renders  the  pafte  fo 
tough,  that  the  gas  cannot  efcape  ;  it  therefore  caufes 
the  pafte  to  fwell  in  every  direction  :  and  if  it  be  now 
baked  into  loaves,  the  immenfe  number  of  air  bubbles 
imprifoned  in  every  part  renders  the  bread  quite  full  of 
eyes,  and  very  light.  If  the  precife  quantity  of  leaven 
neceffary  to  produce  the  fermentation,  and  no  more,  ha3 
been  ufed,  the  bread  is  fufficiently  light,  and  has  no 
unpieafant  tafte;  but  if  too  much  leaven  be  employed, 
the  bread  has  a  bad  tafte  ;  if  too  little,  the  fermen¬ 
tation  does  not  come  on,  and  the  bread  is  too  com* 
pad  and  heavy.  To  make  good  bread  with  leaven, 
therefore,  is  very  difficult. 

The  ancient  Gauls  had  another  method  of  ferment- 
ing  bread.  They  formed  their  pafte  in  the  ufual  way ; 
and  inftead  of  leaven,  mixed  with  it  a  little  of  the  barm 
which  colleds  on  the  furface  of  fermenting  beer  *. 
This  mixture  produced  as  complete  and  as  fpeedy  a  fer¬ 
mentation  as  leaven  ;  and  it  had  the  great  advantage  of 
not  being  apt  to  fpoil  the  tafte  of  the  bread.  About 
the  end  of  the  17th  century,  the  bakers  in  Paris  began 
to  introduce  this  pradlice  into  their  procefles.  The 
pra&ice  was  difeovered,  and  exclaimed  againft  ;  the  fa¬ 
culty  of  medicine,  in  1 688,  declared  it  prejudicial  to 
health  ;  and  it  was  not  till  after  a  long  time  that  the 
bakers  fucceeded  in  convincing  the  public  that  bread 
baked  with  barm  is  fuperior  to  bread  baked  with  lea¬ 
ven.  In  this  country  the  bread  has  for  thefe  many 
years  been  fermented  with  barm. 

What  is  this  barm  which  produces  thefe  effe&s?  The 
queftion  is  curious  and  important ;  but  we  are  not  able 
to  anfwer  it  completely.  Mr  Henry  of  Manchefter  has 
concluded,  from  a  number  of  very  interefling  experi¬ 
ment?,  that  the  only  ufeful  part  of  barm  is  carbonic  acid 
ga3,  and  that  this  gas  therefore  is  the  real  fermenter  of 
pafte  f . 

That  the  barm  of  beer,  in  its  ufual  ftate,  contains 
carbonic  acid  gas,  cannot  be  doubted  ;  and  that  carbo¬ 
nic  acid  gas  acts  as  a  ferment,  the  experiments  of  Mr 
Henry  prove  decifively.  But  that  the  only  a&ive  part 
of  barm  is  carbonic  acid  gas,  and  nothing  but  carbonic 
gas,  is  extremely  doubtful,  or  rather  we  are  certain  that 
it  is  not  true.  It  has  been  cuftomary  with  the  ba¬ 
kers  of  Paris  to  bring  their  barm  from  Flanders  and  Pi¬ 
cardy  in  a  ftate  of  drynefs.  When  Ikimmed  off  the 
beer,  it  is  put  into  facks,  anti  the  moifture  allowed  to 
drop  out ;  then  thefe  facks  are  fubje&ed  to  a  ftrong 
preflure,  and  when  the  barm  is  dry  it  is  made  up  into 
balls  Now,  in  this  ftate,  it  is  not  to  be  fuppofed 

that  bubbles  of  carbonic  acid  can  remain  entangled  in 
the  barm  ;  they  muft  have  been  fqueezed  out  by  the 
prefs,  vd  by  the  fubfequent  formation  of  the  barm  in¬ 
to  balls :  yet  this  barm,  when  moiftened  with  water, 
ferments  the  bread  as  well  as  new  barm. 

Suppl.  Vol.  II.  Part  II. 
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After  the  bread  has  fermented,  and  is  properly  raifed,  BreaJ. 
it  is  put  into  the  oven  previoufty  heated,  and  allowed  v/~"- * 

to  remain  till  it  be  baked.  The  mean  heat  of  an  oven,  Hen  of  the 
as  afeertained  by  Mr  Tillet,  is  448°  *.  The  bakers  do  oven 
not  ufe  a  thermometer;  but  they  judge  that  the  oven  is  'Enc.Metb, 
arrived  at  the  proper  heat  when  flour  thrown  on  the drt*  ** 
floor  of  it  becomes  black  very  foon  without  taking  fire. 

We  fee,  from  Tillet 5 s  experiment,  that  this  happens  at 
the  heat  of  448^. 

When  the  bread  is  taken  out  of  the  oven,  it  is  found  I^fs  of 
to  be  lighter  than  when  put  in  ;  as  might  naturally  havewcik>ht 
been  expe&ed,  from  the  evaporation  of  moifture,  which  fuftaiDe(i  xn 
muft  have  taken  place  at  that  temperature.  Mr  Tillet,  • 
and  the  other  commiffioners  who  were  appointed  to 
examine  this  fubjed  in  confequence  of  a  petition  from 
the  bakers  of  Paris,  found  that  a  loaf,  which  weighed 
before  it  was  put  into  the  oven  4.629  lbs.  after  being 
taken  out  baked,  weighed,  at  an  average,  only  3.8  13 lbs. 
or  0.812  lb.  lefs  than  the  pafte.  Confequeutly  100 
parts  of  pafte  lofe,  at  an  average,  17.34  parte,  or  fome- 
wliat  more  than  fth  by  baking*.  They  found,  how-  *  jbil .  275, 
ever,  that  this  lol's  of  weight  was  by  no  means  uniform, 
even  with  refped  to  thofe  loaves  which  were  in  the 
oven  at  the  fame  time,  of  the  fame  form,  and  \t\  the 
fame  place,  and  which  were  put  in  and  taken  out  at  the 
fame  inftant.  The  greateft  difference  in  thefe  circum- 
ftances  amounted  to  .2889,  or  7.5  parts  in  the  hundred, 
which  is  about  ^yth  of  the  whole.  This  difference  is 
very  confiderable,  and  it  is  not  eafy  to  fay  to  what  it  is 
owing.  It  is  evident,  that  if  the  pafte  has  not  all  the 
fame  degree  of  moifture,  and  if  the  barm  be  not  accu¬ 
rately  mixed  through  the  whole,  if  the  fermentation  of 
the  whole  be  not  precifeiy  the  fame,  that  thefe  differ¬ 
ences  muft  take  place.  Now  it  is  needlefs  to  obferve 
how  difficult  it  is  to  perform  all  this  completely.  The 
French  commiffioners  found,  as  might  indeed  have  been 
expelled,  that  other  things  being  equal,  the  lofs  of 
weight  fuftained  is  proportional  to  the  extent  of  fur- 
face  of  the  loaf,  and  to  the  length  of  time  that  it  re¬ 
mains  in  the  oven  ;  that  is  to  fay,  the  fmaller  the  ex¬ 
tent  of  the  external  furface,  or,  which  is  the  fame  thing, 
the  nearer  the  loaf  approaches  to  a  globular  figure,  the 
fmaller  is  the  lofs  of  weight  which  it  fuftains  ;  and  the 
longer  it  continues  in  the  oven,  the  greater  is  the  lofs  of 
weight  which  it  fuftains.  Thus  a  loaf  which  weighed 
exadiy  4  lbs.  when  newly  taken  out  of  the  oven,  be¬ 
ing  replaced  as  foon  as  weighed,  loft,  in  ten  minutes, 

.125  lb-  of  its  weight,  and  in  ten  minutes  more  it  again 
loft  .0625  lb  f.  ^  f  Ibid,  p. 

Loaves  are  heavieft  when  juft  taken  out  of  the  oven  ;  *7°- 
they  gradually  lofe  part  of  their  weight,  at  leaft  if  not 
kept  in  a  damp  place,  or  wrapt  round  with  a  wet 
cloth  (k).  Thus  Mr  Tillet  found  that  a  loaf  cf  4  lbs. 
after  being  kept  for  a  week,  wanted  *3125,  or  nearly 
x‘yth  of  its  original  weight  j 

When  bread  is  newly  taken  out  of  the  oven,  it  has  a  176 
peculiar,  and  rather  pleafant  fmell,  which  it  lofes  by  ProPm,c* 
keeping ;  as  it  does  alfo  the  peculiar  tafte  by  which  brea(i* 
new  bread  is  diftinguifhed.  This  (hews  U9,  that  the 
bread  undergoes  chemical  changes ;  but  what  thefe 
changes  are,  or  what  the  peculiar  fubftance  is  to  which 
the  odour  of  bread  is  owing,  is  not  known, 

_  4  B  Bread 


(k)  This  is  an  excellent  method  of  preferving  bread  frelh,  and  free  from  mould,  for  a  long  time. 


I 


Vegetable  S 

Bread  differs  very  completely  from  the  (lour  of  which 
it  is  made,  for  none  of  the  ingredients  of  the  flour  can 
now  be  difcovered  in  it.  The  only  chemift  who  has 
attemoted  an  analyfis  of  bread  is  Mr  Geoffroy.  He 
found'  that  100  parts  of  bread  contained  the  following 
ingredients  : 

24.73  c  water. 

32.030  gelatinous  matter,  extra&ed  by  boiling  water. 

39.843  refidtium  infolublc  in  water. 


17  7 

Fruits  af¬ 
fording 

wins 


178 

Undergo 
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Stably  i. 


96.608 
3.392  lofs. 


10" 


Bat  this  analyfis,  which  was  published  in  the  Memoirs 
of  the  French  Academy  for  the  year  173  2,  was  made  at 
a  time  when  the  infant  date  of  the  fcience  of  chemiftry 
did  not  admit  of  any  thing  like  accuracy. 


Sect.  II.  Of  IVixe. 

There  is  a  confiderable  number  of  ripe  fruits  from 
which  a  fweet  liquor  may  be  expreffed,  having  at  the 
fame  time  a  certain  degree  of  acidity.  Of  fucH  fruits 
we  have  in  this  country  the  apple,  the  cherry,  the 
goofeberry,  the  .  currant,  See.  but  by  far  the  mo  ft  va¬ 
luable  of  thefe  fruits  is  the  grape,  which  grows  luxu¬ 
riantly  in  the  fouthern  parts  of  Europe.  From  grapes, 
fully  ripe,  may  be  exprefled  a  liquid  of  a  fweet  tafle, 
to  which  the  name  of  mu  ft  has  been  given.  This  li 
quid  is  compofed  aim  oft  entirely  of  five  ingredients; 
namely,  water,  fugar,  jelly,  mucilage,  and  tartarous  acid 
partly  faturated  with  potafs.  The  quantity  of  fugar 
which  grapes  fullv  ripe  contain  is  very  coufiderable  ;  it 
may  be  obtained  in  cryftals  by  evaporating  mad  to  the 
confidence  of  fyrup,  feparating  the  tartar  which  preci¬ 
pitates  during  the  evaporation,  and  then  fetting  the 
mud  afide  for  fomc  m  >nths.  The  cryftals  of  fugar  are 


gradually  formed. 

When  mud  is  put  into  the  temperature  of  about  70°, 
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water  is  abfolutely  iieceffary  for  the  exigence  of  vinous  W  ,e 
fermentation.  ^ 

If  the  juice  of  thofe  fruits  which  contain  but  little 
fugar,  as  currants,  be  put  into  a  favourable  fituation,  * 
fermentation  indeed  takes  place,  but  to  flowly,  that  the 
produd  is  not  wine,  but  vinegar:  but  if  a  Efficient 
quantity  of  fugar  be  added  to  thefe  very  juices,  wine  13 
readily  produced.  No  fubdance  whatever  can  be  made 
to  undergo  vinous  fermentation,  and  to  produce  wine, 
unkfs  fugar  be  prefent.  Sugar  therefore  is  abfolutely 
neceflary  for  the  exidence  of  vinous  fermentation  ;  and 
we  are  certain  that  it  is  decompofed  during  the  procefs  ; 
for  no  fugar  can  be  obtained  from  properly  fermented 

wine.  18, 

All  thofe  juicer,  of  fruits  which  undergo  the  vinous  An  acid, 
fermentation,  either  with  or  without  the  addition  of 
fugar,  contain  an  acid.  We  have  feen  already  in  the 
firlt  chapter  that  the  vegetable  acids  are  obtained  chief¬ 
ly  from  fruits.  The  apple,  for  indance,  contains  ma¬ 
lic  acid  ;  the  lemon,  citric  acid  ;  the  grape,  tartarous 
acid.  The  Marquis  de  Bullion  has  afcertained,  that 
mujl  will  not  ferment  if  all  the  tartarous  ac>d  which  it 
contains  be  feparated  from  it*.  We  may  conclude  from  *  Chaft* | 
this,  that  the  prefence  of  a  vegetable  acid  is  abfolutely 
neceflary  for  the  commencement  of  the  vinous  fermenta¬ 
tion.  This  renders  it  probable  that  the  effential  part 
of  barm  is  a  vegetable  acid,  or  fomething  equivalent ; 
for  if  fugar  be  diflblved  in  four  times  its  weight  of  water, 
mixed  with  the  yeall  of  beer,  and  placed  in  a  proper 
temperature,  it  undergoes  the  vinous  fermentation  f . 

All  the  juices  of  fruits  which  undergo  the  vinous  l?2  I 
mentation  contain  a  quantity  of  jelly,  or  mucilage,^ 


the  different  ingredients  begin  to  ad  upon  each  other, 
and  what  is  called  vinous  fermentation  commences.  The 
phenomena  of  this  fermentation  are  an  intefline  motion 
in  the  liquid,  its  becoming  thick  and  muddy,  a  tem¬ 
perature  equal  to  72.  c°,  and  an  evolution  of  carbonic 
acid  gas.  In  a  few  days  the  fermentation  ceafes,  the 
thick  part  fubfides  to  the  bottom,  the  liquid  becomes 
clear,  it  has  loll  much  of  its  faceharine  taftc,  and  aflu- 
med  a  new  one,  its  fpecific  gravity  is  diminifhed  ;  and, 
in  fhort,  it  has  become  the  liquid  well  known  under  the 
name  of  wine. 

Now  what  is  the  caufe  of  this  fermentation  ;  what  are 
the  fub (lances  which  mutually  decomoofe  each  other ; 
and  what  is  the  nature  of  the  new  fublhnce  formed  ? 

Thefe  changes  are  produced  altogether  by  the  mu¬ 
tual  a&ion  of  the  fubflances  contained  in  mull  ;  for 
they  take  place  equally  well,  and  wine  is  formed  equally 
well  in  dole  veffels  as  in  the  open  air  §. 

If  the  muft  be  evaporated  to  the  confiftency  of  a 
thick  fyrup,  or  to  a  rob ,  as  the  elder  chemifts  termed 
it,  the  fermentation  will  not  commence,  though  the  pro¬ 
per  temperature,  and  every  thing  elfe  neceflary  to  pro¬ 
duce  fermentadon,  be  prefent  ||.  But  if  this  fyrup  be 
again  diluted  with  water,  and  placed  in  favourable  cir¬ 
ca  mftances,  it  will  ferment.  Therefore  the  prefence  of 


’ 


f  BirpJk 


or  of  both.  Thefe  two  fubflances  refemble  each  other  i 


ary. 


:d- 


in  fo  many  particulars,  and  it  is  fo  difficult  to  feparate 
them,  that  we  ihall  fuppofe  they  have  the  fame  effect 
in  the  mixture.  The  prefence  of  thefe  fubflances  ren¬ 
ders  it  probable  that  they  alfo  are  neceflary  for  the 
vinous  fermentation.  Perhaps  they  ad  chiefly  by  their 
tendency  to  become  acid. 

Thus  we  fee,  that  for  the  produdion  of  wine  a  cer¬ 
tain  temperature,  a  certain  portion  of  water,  fugar,  a  ve¬ 
getable  acid,  and,  in  all  probability,  jelly  alfo,  is  necef- 
fary.  Mr  Lavoliier  found  that  fugar  would  not  fer¬ 
ment  unlefs  diflblved  in  at  lead  four  times  its  weight  of 
water.  This  feems  to  indicate  that  the  particles  of 
fugar  mud  be  removed  to  a  certain  d’llance  from  each 
other  before  the  other  ingredients  can  decompofe  them. 

The  evolution  and  reparation  of  carbonic  acid  gas  in 
fuch  quantity,  fhevvs  us  that  the  proportion  of  the  car¬ 
bon  and  the  oxygen  of  the  fugar  is  diminifhed.  It  is 
not  certain  that  the  mucilage  of  the  wine  is  decompofed 
fo  completely  as  the  fugar  ;  for  it  has  been  obferved, 
that  when  the  muft  abounds  in  mucilage,  the  wine  is 
apt  to  become  four. 

X  When  wine  is  diftilled  by  means  of  a  low  heat,  there  Decomp 
comes  over  a  quantity  of  alcohol ,  and  the  remainder  is^muot 
a  folution  of  acetous  acid.  From  this  fad,  it  has  beenw,nc# 
concluded  that  wine  is  compofed  of  acetous  acid  and 
alcohol.  But  that  the  dillillation  occalions  a  chemical 
change  in  the  ingredients  of  wine  is  evident  fre/n  this, 
that  if  we  asrain  mix  the  alcohol  and  acetous  acid,  we 
do  not  reproduce  the  wine. 

Fourcroy  has  attempted  to  fhew  that  alcohol  exifted 
ready  formed  ;  but  his  proofs  are  uot  conclulive.  Bah¬ 
rain 
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s-  fe-- 


C  ip  I..  Vegetable 

■  er.  roni  lias  fhewm  that  alcohol  cannot  he  obtained  from 

u  v  rew  made  wire  by  any  other  method  than  dift  illation. 

When  wine  is  fatured  with  very  dry  carbonat  of  potafs, 
no  alcohol  makes  its  appearance  on  the  furface  of  tlie 
fixture,  yet  a  very  fmali  quantity  of  alcohol,  artificially 
mixed  with  wine,  may  be  dete&ed  bv  this'method.  It 
is  certain,  however,  that  alcohol  exiils  ready  formed  in 
old  wine. 
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Sect.  III.  Of  Beer. 

The  method  of  making  beer  was  known  in  the  moll 
remote  ages ;  we  are  ignorant  to  whom  the  world  is  in- 
debted  for  the  difeovery  of  it.  Beer  is  ufually  made 
from  barley. 

The  barley  is  fteeped  in  water  for  about  fixty  hours, 
in  order  to  faturate  it  with  that  liquid.  It  ought  then 
to  be  removed  as  fpeedily  as  poffible,  otherwife  the  wa¬ 
ter  diffolves,  and  carries  off  the  moll  valuable  part  of 
the  grain.  The  barley  is  then  to  be  laid  in  a  heap  for 
twenty  four  hours ;  heat  is  evolved,  oxygen  gas  absorb¬ 
ed,  carbonic  acid  gas  emitted,  and  germination  com¬ 
mences  with  the  (hooting  forth  of  the  radicle.  It  is 
then  fpread  upon  a  cool  floor,  dried  (lowly,  and  is  after¬ 
wards  known  by  the  name  of  malt  *. 

Malt,  previoufly  ground  to  a  coarfe  powder,  is  to  be 
infufed  in  a  fufficient  quantity  of  pure  water,  of  the 
temperature  of  f6o°,  for  an  hour.  The  infufion  is  then 
to  be  drawn  off,  and  more  water  may  be  added,  at  a 
higher  temperature,  till  all  the  foluble  part  of  the  malt 
is  extra6ted.  This  infufion  is  known  by  the  name  of 
wort.  It  has  a  fweet  tafte,  and  contains  a  quantity  of 
faccharine,  and  doubtlcis  alfo  of  gelatinous  matter. 

When  wort  is  placed  in  the  temperature  of  about 
6oQ,  fermentation  gradually  takes  place  in  it,  and  the 
very  fame  phenomena  appear  which  diflinguifh  the  pro- 
du&ion  of  wine.  The  fermentation  of  wort,  then,  i3 
nothing  but  a  particular  cafe  of  the  vinous  fermenta¬ 
tion.  But  wort  does  not  ferment  fo  well,  nor  fo  foon, 
nor  does  it  produce  nearly  fo  great  a  quantity  of  good 
fermented  liquor,  as  when  yeajl  is  added  to  it.  The 
rtafon  of  which  is,  probably,  that  the  fermentation  does 
not  commence  till  an  acid  is  generated  iu  the  wort,  and 
before  that  hrppens  part  of  the  faccharine  contents  are 
decompofed  ;  whereas  the  yeaft  adds  an  acid,  or,  at  lcaft, 
fomethiag  equivalent  to  it,  at  once. 

Wort  ferments  in  clofe  veflels,  as  Mr  Collier  ascer¬ 
tained  by  experiment,  equally  well  as  in  the  open  air. 
Therefore  the  decompofition  is  produced  entirely  by 
the  fubflances  contained  in  the  wort,  without  the  addi¬ 
tion  of  any  thing  from  the  air.  The  quantity  of  beer 
produced  in  elofe  vefTels  is  much  greater  than  when  the 
procefs  takes  place  in  the  open  air.  The  reafon  of 
which  is,  that  in  the  open  air  the  beer  gradually  eva¬ 
porates  during  the  fermentation.  Thus  Mr  Collier 
found  that  1 1  quarts,  3  *  oz.  fermented  in  open  veflels, 
loft,  in  12  days,  40  oz.  ;  whereas  an  equal  weight,  fer¬ 
mented  in  clofe  vefTels,  loft  only  8  oz.  in  the  fame  time. 
Yet  the  quality  of  the  beer  was  the  fame  in  each  ;  for 
equal  quantities  of  both,  when  diflilled,  yielded  prccifely 
the  fame  portion  of  alcohol  f. 
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During  the  fermentation,  a  quantity  of  carbonic  acid  ^cer;  u* 
gas  is  comlantly  difen  gaged,  not  in  a  ftate  of  purity, 
but  containing,  combined  vutli  it,  a  poition  of  the  tVrc.ic- 
wort  ;  and  if  this  gas  be  made  to  pafs  through  water,  tim» 

it  will  depofite  wort,  which  may  be  feimeuted  in  the  1 — - J 

ufual  maimer  *. 

When  beer  is  diflilled,  alcohol  is  obtained,  and  the 
re  fid  u  um  is  an  acid  liquor  f.  The  theory  of  beer  isiof  Henry, 
obvionfly  the  fame  with  that  of  wine  that  it  requires  Maneb.^ 
no  additional  explanation.  Mem.  u. 


Sect.  IV.  Of  the  Acetous  Fermentation . 

1 87 

If  wine  or  beer  be  kept  at  a  temperature  between  Stances 
70°  and  90  ,  it  gradually  lofcs  its  properties,  and  iscon-™hich  un. 
verted  into  acetous  acid.  acetou^Ier 

During  this  change,  a  quantity  of  oxygen  gas  is ^emationV 
abforbed,  and  the  whole  of  the  fpiiituons  part  of  the 
wine  or  beer  difappears.  Confeqnently  its  ingredients 
have  mutually  decompofed  each  other. 

Neither  pure  alcohol,  nor  alcohol  diluted  with  water, 
are  capable  of  undergoing  thib  change,  neither  do  they 
abforb  any  oxygen.  1  his  abiorption,  then,  is  made 
by  the  mucilaginous  matter  which  always  exifls  in  thefe 
liquids.  No  acetous  acid  is  ever  produced,  unlefs  iome 
acid  be  prefent  in  the  liquid.  We  may  conclude,  then, 
that  the  mucilage  acquires  the  properties  of  an  acid 
before  it  begins  to  adl  upon  the  ipirituous  pait  of  the 
beer  or  the  wine. 

As  the  acetous  acid  has  been  already  treated  of  in 
the  article  Chemistry,  Sujfi.  it  is  unncccfiaiy  to  dwell  , 
any  longer  on  this  fubjedt  here. 

Sect.  V.  Of  Putref action. 

*  188 

All  vegetable  fubftar.ces,  both  complete  plants  and  Nature  of 
their  component  part3  feparately,  when  left  entirely  torulrc^ac* 
themfelves,  aie  gradually  decompofed  and  deflroyed, tlon# 
provided  moifture  be  prtfent,  and  the  temperature  be 
not  much  under  450,  nor  too  high  to  evaporate  fud- 
denly  all  the  moifture.  This  decompofition  has  obtained 
the  name  of  putrefaction.  t 

It  proceeds  with  mofl  rapidity  in  the  open  air;  but 
the  contadl  of  air  is  not  abiolutely  neceffary.  Water 
is,  in  all  cafes,  effential  to  the  procefs,  and  therefore  1*3 
moft  probably  decompofed. 

Putrefa&ion  is  conftantly  attended  with  a  fetid 
odour,  owing  to  the  emiffion  of  certain  gafeous  matters, 
which  differ  according  to  the  putrefying  fubftance. 

Some  vegetable  fubftances,  as  gluten,  and  cruciform 
plants,  emit  ammonia  ;  others,  as  onions,  feem  to  emit 
phofphorated  hydrogen  gas.  Carbonic  acid  gas,  and 
hydrogen  gas,  impregnated  with  unknown  vegetable 
matters,  are  almoft  conftantly  emitted  in  abundance. 

When  the  whole  procefs  is  finifhed,  fcarcely  any  thing 
remains  but  the  earths,  the  fairs,  and  the  metals,  which 
formed  a  conflituent  part  of  the  vegetable.  But  our 
chemical  knowledge  of  vegetable  compounds  is  by  Jar 
too  limited  to  enable  us  to  follow  this  very  complicated 
procefs  with  any  char.ce  of  iuccefs. 
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Part  II.  Of  Animal  SUBSTANCES. 


Ingredients  WHEN  we  compare .  amends  and  vegetables  to- 
of  Animals,  vv  gether,  each  in  their  moll  perfedt  Hate,  nothing 
Fibr  na.  can  he  eafier  than  to  diftinguift  them.  1  he  plant  is 

- confined  to  a  particular  fpot,  and  exhibits  no  marks  of 

Cla&tof  confeioufnefs  or  intelligence  ;  the  animal,  on  the  con- 
animals  and  trary,  can  remove  at  pleafure  from  one  place  to  another, 
vegetables  js  poffeffed  of  confeioufnefs,  and  a  high  degree  of  in¬ 
telligence.  But  on  approaching  the  contiguous  extre¬ 
mities  of  the  animal  and  vegetable  kingdom,  thefe  ftri- 
king  differences  gradually  dilappear,  the  objects  acquire 
a  greater  degree  of  refemblance,  and  at  laft  approach 
each  other  fo  nearly,  that  it  is  fcarcely  poffible  to  de¬ 
cide  whether  fome  of  thofe  frtuated  on  the  very  boundary 
belong  to  the  animal  or  vegetable  kingdom. 

Difficultly  To  draw  a  line  of  diftinflion,  then,  between  animals 
diftinguift-  and  vegetables,  would  be  a  very  difficult  tafk  ;  but  it  is 
not  neceffary  for  us,  in  this  place  at  leaf!,  to  attempt  it; 
for  almoft  the  only  animals  wliofc  bodies  have  been 
hitherto  examined  with  any  degree  of  chemical  accu¬ 
racy,  belong  to  the  mod  perfeft  claffes,  and  confequent- 
}y  are  in  no  danger  of  being  confounded  with  plants. 
Indeed  the  greater  number  of  fa&s  which  we  have  to 
relate,  apply  only  to  the  human  body,  and  to  thofe  of 
a  few  domeflic  animals.  The  tafk  of  analvfing  all  ani¬ 
mal  bodies  is  immenfe,  and  muff  be  the  work  of  ages  of 
indefatigable  induftry 

Divifionof  We  {hall  divide  this  part  of  the  article  into  four 
this  part,  chapters.  In  the  firff  chapter,  we  fhall  give  an  account 
of  the  different  ingredients  hitherto  found  in  animals, 
fuch  of  them  at  lead  as  have  been  examined  with  any 
degree  of  accuracy  :  in  the  fecond,  we  fhall  treat  of  the 
different  members  of  which  animal  bodies  are  compo- 
fed  ;  which  muff  confift  each  of  various  combinations  of 
the  ingredients  deferibed  in  the  firff  chapter :  in  the 
third,  we  fhall  treat  of  thofe  animal  fuinffions  which 
may  be  elucidated  by  chemiftry  :  and,  in  the  fourth,  of 
the  changes  which  animal  bodies  undergo  after  death. 


Chap.  I.  Of  the  Ingredients  of  Animals. 

The  fubftances  which  have  been  hitherto  detected 
in  the  animal  kingdom,  and  of  which  the  different  parts 
of  animals,  as  far  as  thefe  parts  have  been  aualyfed,  are 
found  to  be  compofed,  may  be  arranged  under  the  fol¬ 
lowing  heads  : 

1.  Fibrina,  8.  Sulphur, 

2.  Albumen,  9.  Oils, 

3.  Gelatine,  10.  Acids, 

4.  Mucilage,  11.  Alkalies, 

5.  Bafis  of  bile,  12.  Earths, 

6.  Urea,  13.  Metals. 

7.  Sugar, 

Thefe  fhall  form  the  fubjefk  of  the  following  fe&ions: 

Sect.  I.  Of  Fibrina . 

If  a  quantity  of  blood,  newly  drawn  from  an  animal, 
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be  allowed  to  remain  at  reft  for  fome  time,  a  thick  red  Albumen, 
clot  gradually  forms  in  it,  and  fubfides.  Separate  this  * 

clot  from  the  reft  of  the  blood,  waft  it  repeatedly  in  Fibr^ 
water  till  it  ceafes  to  give  out  any  colour  or  tafte  tohowob, 
the  liquid;  the  fubftance  which  remains  after  this^ined. 
proccfs  is  denominated  fibrina .  It  ha3  been  long 
known  to  phyficians  under  the  name  of  th t fibrous  part 
of  the  bloody  but  has  not  till  lately  been  accurately  de¬ 
feribed.  #  193 

Fibrina  is  of  a  white  colour,  has  110  tafte,  and  is  in- I  s  proper* 
foluble  in  water  and  in  alcohol.  It  is  foft  and  du&ile, 
has  a  confiderable  degree  of  elafticity,  and  refembles  very 
much  the  gluten  of  vegetables. 

Pure  fixed  alkalies  do  not  a&  upon  it,  unlefs  they  be 
very  much  concentrated,  and  then  they  decompofe  it. 

All  the  acids  combine  with  it  readily,  and  diffolve  it. 

Water  and  alkalies  feparate  it  again  ;  but  it  has  loft  en¬ 
tirely  its  former  properties.  With  muriatic  acid  it  forms 
a  green  coloured  jelly. 

When  nitric  acid  is  poured  upon  fibrina,  azotic  gas 
is  difengaged,  as  Berthollet  firff  difeovered.  '1  he 
quantity  of  this  gas  is  greater  than  can  be  obtained  from 
the  fame  quantity  of  other  animal  fubftances  by  the  *  yrur,n  ' 
fame  procefs  *.  After  this,  pruflic  acid  and  carbonic 
acid  gas  are  exhaled.  By  the  affrftance  of  heat  the  fi-am.i.41 
brina  is  diffolved  ;  much  nitrous  gas  is  difengaged  ;  the 
liquid,  when  concentrated,  yields  oxalic  and  malic  acids; 
and  white  flakes  are  depolited,  confiding  of  an  oily  fub¬ 
ftance,  and  of  phofphat  of  limef.  f  Fourcroy 

When  fibrina  is  diffilled,  it  yields  a  very  large  quan¬ 
tity  of  ammonia  J.  f  Fourcroy, 

Thefe  properties  are  fufficient  to  ftew  us  that  this  Ann.  de 
fubftance  is  compofed  of  azot,  hydrogen,  and  carbon  ;  Chm.  1. 4. 
but  neither  the  precife  proportion  of  thefe  ingredients, 
nor  the  manner  of  their  combination,  are  at  prefent 
known. 


Sect.  IT.  Of  Albumen* 

194 

The  eggs  of  fowls  contain  two  very  different  fub- Albumen 
fiances  :  a  yellow  oily  like  matter,  called  the  vo/I*  ;  and  contained 
a  colourlefs  gioffy  vifeid  liquid,  diftmguifted  by  theucggs* 
name  of  ‘white .  1  his  laff  is  the  fubftance  which  che- 

mifts  have  agreed  to  denominate  albumen  {  l).  The 
white  ot  an  egg,  however,  is  not  pure  albumen.  It 
contains,  mixed  with  it,  fome  carhonat  of  ioda,  and 
fome  fulphur  ;  but  the  quantity  of  thefe  fubftances  is 
fo  fmall  that  they  do  not  much  influence  its  properties. 

We  fhall  therefore  conlider  it  as  albumen. 

On  the  application  of  a  heat  of  165  §  it  coagulates^  Culle*' 
as  is  well  known,  into  a  white  folid  mats ;  the  confift- Coa^ 
ency  of  which,  when  other  things  are  equal,  depends, by  Ueat. 
in  fome  meafure,  on  the  time  during  which  the  heat 
was  applied.  The  coagulated  mafs  has  precifely  the 
fame  weight  that  it  bad  while  fluid. 

The  tafte  of  coagulated  albumen  is  quite  different 
from  that  of  liquid  albumen  :  its  appearance,  too,  and 

its 


(l)  This  is  merely  the  Latin  term  for  the  white  of  an  egg. 
phyfiologifts. 


It  was  firft  introduced  into  chemiftry  by  the 
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^•umeti.  its  properties,  are  entirely  changed  ;  for  it  is  no  longer 
M*v~ foluble,  as  before,  either  in  hot  or  in  cold  water. 
v  ioni e  The  coagl^at'on  albumen  takes  place  even  though 
iv  f  this  air  be  completely  excluded  ;  and  even  when  air  is 
a 1  ula-  prefent  there  is  no  abforption  of  it,  nor  does  albumen 
t  .  in  coagulating  change  its  volume  *.  Acids  have  the 
rM^ri’ property  of  coagulating  albumen,  as  Scheele  afeertain- 
edf.  Alcohol  alfo  produces,  in  fome  meafure,  the 
fame  efle&.  Heaty  then,  acids  and  alcohol ,  are  the  agents 
which  may  be  employed  to  coagulate  albumen. 

It  is  remarkable,  that  if  albumen  be  diluted  with  a 
fufficient  quantity  of  water,  it  can  no  longer  be  coagu¬ 
lated  by  any  of  thefe  agents.  Scheele  mixed  the  white 
of  an  egg  with  ten  times  its  weight  of  water,  and  then, 
though  he  even  boiled  the  liquid,  no  coagulum  appear¬ 
ed.  Acids  indeed,  and  alcohol,  even  then  coagulated 
it ;  but  they  alfo  lofe  their  power,  if  the  albumen  be  di¬ 
luted  with  a  much  greater  quantity  of  water,  as  has 
been  afeertained  by  many  experiments.  Now  we  know’, 
that  w  hen  water  is  poured  into  albumen,  not  only  a  me- 
chanical  mixture  takes  place,  but  a  chemical  combina¬ 
tion  ;  for  the  albumen  is  equally  diftributed  through 
every  part  of  the  liquid.  Confequently  its  integrant 
particles  mud  be  farther  feparated  from  each  other,  and 
their  diftauce  muft  increafe  with  the  quantity  of  water 
with  which  they  are  diluted.  We  fee,  therefore,  that 
albumen  ceafes  to  coagulate  whenever  its  particles  are 
feparated  from  each  other  beyond  a  certain  diftance. 
That  no  other  change  is  produced,  appears  evident 
from  this  circumftance,  that  whenever  the  watery  fohi 
tion  of  albumen  is  fufficiently  concentrated  by  evapora¬ 
tion,  coagulation  takes  place,  upon  the  application  of 
the  proper  agents,  preciiely  as  formerly. 

It  does  not  appear  that  the  diflance  cf  the  particles 
of  albumen  is  changed  by  coagulation  ;  for  coagulated 
albumen  occupies  precifely  the  fame  lenfible  fpace  as  li- 
trradori  quid  albumen  *. 

197  Thus  two  things  feem  certain  refpe&ing  the  coagu- 
lation  of  albumen  :  1.  That  its  particles  mud  not  be  be¬ 
yond  a  certain  diflance  ;  2.  That  the  coagulation  does 
not  produce  any  fenfible  change  in  their  didance.  To 
what,  then,  is  the  coagulation  of  albumen  owning  ?  We 
can  conceive  no  change  to  take  place  frdm  a  date  of  li¬ 
quidity  to  that  of  folidity,  without  fome  change  in  the 
figure  of  the  particles  of  the  body  which  has  undergone 
that  change  :  for  if  the  figure  and  the  diflance  of  the 
particles  cf  bodies  continue  the  fame,  it  is  impoflible  to 
conceive  any  change  at  all  to  take  place,  hince,  then, 
the  diltance  of  the  particles  of  albumen  docs  not,  as  far 
at  lead  as  wc  can  perceive,  charge,  w’e  muft  conclude, 
that  the  figure  of  the  particles  aftually  does  charge. 
Now  fuch  a  change  may  take  place  three  ways:  i.The 
figure  may  be  changed  by  the  addition  of  fome  new 
molecules  to  each  of  the  molecules  of  the  body.  2. 
Some  molecules  may  be  abftra&ed  from  every  integrant 
particle  of  the  body.  3.  Or  the  molecules,  of  which 
the  integrant  particles  are  compofed,  may  enter  in¬ 
to  new  combinations,  and  form  new  integrant  par¬ 
ticles,  whofe  form  is  diffeient  from  that  of  the  old 
integrant  particles.  Some  one  or  other  of  ihefe  three 
things  muft  take  place  during  the  coagulation  of  al¬ 
bumen. 

1.  Scheele  and  Fourcroy  have  aferibed  the  coagula¬ 
tion  of  albumen  to  the  firft  of  thefe  caufes,  namely,  to 
the  addition  of  a.  new  fubftance.  According  to  Scheele, 
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caloric  is  the  fubftance  which  is  added.  Fouretoy,  on  A. burner., 
the  contrary,  affirms  that  it  is  oxygen.  ' 

Scheele  fupnorted  his  opimon  with  that  wonderful 
ingenuity  which  (hone  fo  eminently  in  every  thing 
which  he  did.  He  mixed  together  one  part  of  white 
of  egg  and  four  parts  of  water,  added  a  little  pure  al¬ 
kali,  and  then  dropt  in  as  much  muriatic  acid  as  was 
fui  Re  lent  to  fat  111  ate  the  alkali.  The  albumen  coagu¬ 
lated  :  but  when  he  repeated  the  experiment,  and  u lei 
carbonat  of  alkali  infiead  of  pure  alkali,  no  coagula¬ 
tion  enlued.  In  the  firft  cale,  lays  he,  there  was  a 
double  decompofition:  the  muriatic  acid  feparated  from 
a  quantity  of  caloric  with  which  it  was  combined,  and 
united  with  the  alkali  ;  while,  at  the  lame  inflant,  the 
caloric  of  the  acid  united  with  the-allmmen,  and  caufed 
it  to  coagulate.  The  fame  combination  could  not  take 
place  when  the  alkaline  carbonat  was  uftd,  becaufe  the 
carbonic  acid  gas  carried  off  the  caloric,  for  which  it 
has  a  ft  tong  affinity  *.  * 

This  explanation  is  plaufible  ;  but  it  is  contrary  to?13«*I 
every’  other  known  fact  in  chemiftry,  to  fuppofe  that 
caloric  can  combine  with  a  fubftance  without  coca  hon¬ 
ing  any  alteration  in  its  bulk,  and  cannot  therefore  he 
admitted  without  the  molt  rigid  proof. 

Fourcroy  cbferves,  in  fupport  of  his  opinion,  that 
the  white  of  an  egg  is  not  at  firil  capable  of  forming  a 
hard  coagulum,  and  that  it  only  acquires  that  progeny 
by  expofure  to  the  atmofphere.  It  is  well  known  that 
the  white  of  a  new  laid  egg  is  milky  after  boiling;  and 
that  if  the  fhell  be  covered  over  with  greafe,  to  exclude 
the  external  air,  it  continues  long  in  that  flate  ;  where¬ 
as  the  white  of  an  old  egg,  which  has  not  been  prefer¬ 
red  in  that  manner,  forms  a  very  hard  tough  coagu¬ 
lum.  Thefe  fa&s  are  undoubted  ,*  and  they  render  it 
exceedingly  probable,  that  albumen  acquires  the  pro¬ 
perty  of  forming  a  hard  coagulum  only  by’  abforbing 
oxygen  :  but  they  by  110  means  prove  that  coagulation 
itfelf  is  owing  to  fuch  an  abforption.  And  fince  coa¬ 
gulation  takes  piece  without  the  prefence  of  air,  and 
fince  r.o  air,  even  when  it  is  prefent,  is  abforbed,  this 
opinion  cannot  be  maintained  without  incorififtency. 

2.  The  only  fubftance  which  can  be  fuppofed  to  • 
leave  albumen  during  coagulation,  fir.ee  it  does  not  lofe 
weight,  is  caloric .  We  know  that  in  mofl  cafes  white 

a  fluid  is  converted  into  a  foh’d,  calorie  is  a&ually  dif- 
engaged.  It  is  extremely  probable,  then,  that  the  fame 
difengagement  takes  place  here.  but  the  opinion  hz?. 
not  been  confirmed  by  any  proof.  Fourcroy  indeed 
fays,  that  in  an  experiment  made  by  him,  the  thermo¬ 
meter  rofe  a  great  number  of  degrees.  Tut  as  no  other 
perfon  has  ever  been  able  to  obferve  any  fuch  thing,  it 
cannot  be  doubted  that  this  philofopher  lias  been  milled 
by  fome  circumftance  or  other  to  which  he  did  not  at¬ 
tend  f.  it  is  ulual,  in  many  cafes,  for  bodies  to  lofe  ^  'ii30mjt£ 
bulk  when  they  give  out  caloric  ;  but  that  there  are  ex-  yOUrcroy% 
ceptions  to  this  rule,  is  well  known.  iii.  171* 

3.  Even  if  the  tecond  opinion  were  true,  it  is  fcarce- 
ly  pofiible  to  conceive  the  coagulation  of  albumen  to 
take  place  without  fome  change  in  its  integrant  parti¬ 
cles.  We  can  fee  how  all  the  fubftances  which  coagu¬ 
late  albumen  might  produce  fuch  a  change  ;  and  the 
infolubility  of  coagulated  albumen  in  water,  and  its  other 
different  properties,  render  it  more  than  probable  that 
fome  fuch  change  actually  takes  place.  But  what  that 
change  is,  cannot  even  be  conje&ureefi 
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A  N  1  M  A  I. 

The  coagulation  of  albumen  is  intimately  connefled 
with  ore  of  the  moll  important  problems  in  chemiftry, 
namely,  the  caufe  of  fluidity  and  folidity.  But  this 
problem  can  only  be  tefolvtd,  with  any  profpebl  of  fuc- 
cefs,  by  a  geometrical  inveftigation  of  the  phenomena 
of  heat. 

Coagulated  albumen  is  diflblved  by  the  mineral  acids, 
greatly  diluted  with  water  ;  and  if  a  concentrated  acid 
be  added  to  the  folution,  the  albumen  is  again  precipi¬ 
tated  *.  Alkalies,  however,  do  not  precipitate  it  from 
its  folution  in  acids  *j*.  But  if  a  folution  of  tan  be 
'poured  into  the  acid  folution  of  albumen,  a  very  copi¬ 
ous  precipitate  appears:};. 

-If  the  folution  of  tan  be  poured  into  an  aqueous  fo¬ 
lution  of  uncoagulated  albumen,  it  forms  with  it  arvery 
copious  precipitate,  which  is  infoluble  in  w’ater.  1  his 
precipitate  is  a  combination  of  tan  and  albumen.  This 
property  which  albumen  has  of  precipitating  with  tan, 
was  difeovered  by  Seguing  :  it  furnifhes  us  with  a  me¬ 
thod  of  d-te&ing  the  prefence  of  albumen  in  any  liquid 
in  which  we  fufpedl  it. 

Pure  alkalies  and  lime  water  alfo  diffolve  albumen  ; 
at  the  fame  time  ammonia  is  difengaged,  owing  to 
the  decompofition  of  part  of  the  albumen.  Acids  pre¬ 
cipitate  the  albumen  from  alkalies,  but  its  properties  are 
changed  *. 

Nitric  acid,  when  shifted  by  heat,  difengages  azotic 
gas  from  albumen  f  ;  but  the  quantity  is  not  fo  great 
as  may  be  obtained  from  fibrina  t.  The  albumen  is 
gradually  diflblved,  nitrous  gas  is  emitted,  oxalic  and 
malic  acids  are  formed,  and  a  thick  oily  matter  makes 
its  appearance  on  the  furface  §.  When  diflilled,  it  fur¬ 
nifhes  the  fame  produfls  as  fibrina,  only  the  quantity  of 
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ammonia  is  not  fo  great 

Hence  it  follows,  that  albumen  is  cornpofcd  of  azot, 
hydrogen,  and  carbon,  as  well  as  fibrina  ;  but  the  pro¬ 
portion  of  azot  1*3  not  fo  great  iu  the  fiiil  fubllancc  as 
•  in  the  fecond. 

Sect.  III.  Of  Gelatine . 

If  a  piece  of  the  frefh  fkin  of  an  animal,  an  ox 
inflancc,  after  the  hair  and  every  impurity  is  carefully 
feparated,  be  wafhed  lepeatedly  in  cold  water,  till  the 
liquid  ceafes  to  be  coloured,  or  to  abftract  any  thing  ; 
if  the  fkin,  thus  purified,  be  put  into  a  quantity  of  pure 
water,  and  boiled  for  fome  time,  part  of  it  will  be  diffoh 
ved.  Let  the  decodion  be  flcwly  evaporated  till  it  is 
reduced  to  a  fmall  quantity,  and  then  put  afide  to  cool. 
When  cold,  it  will  be  found  to  have  affumed  a  folid 
form,  and  to  refemble  precifely  that  tremulous  fubflance 
well  known  to  every  body  under  the  name  of  geily* 
This  is  the  fubflance  called  -in  chemiftry  gelatine.  if 
the  evaporation  be  [till  farther  continued,  by  expofing 
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the  geily  to  dry  air,  it  becomes  hard,  femitranfparent, 
breaks  with  a  glpffy  fra&ure,  and  is  in  fhoi  t  the  fub¬ 
flance  fo  much  employed  in  diffaent  arts  under  the 
name  of  give.  Gelatine,  then,  is  precifely  the  fame 
with  glue  ;  only  that  it  muft.be  fup.pc.ftd  always  free 
from  thofe  impurities  with  which,  glue  is  lo  often  con¬ 
taminated. 

Gelatine  is  tranfparent  and  colourlefs  ;  when  thrown 
into  water,  it  very  foon  (wells,  and  affumes  a  gelatinous 
form,  and  gradually  difTolves  completely.  By  evapora 
tirg  the  water,  it  may  be  obtained  again  unaltered  in 
the  ferm  of  geily. 


When  an  infufion  of  tan 

of  gelatine  in  water,  there  is  inftantly  formed  a  copious  ^llc,hge, 
white  precipitate,  which  lias  all  the  properties  of  lea- 
ther.  'This  precipitate  is  compofed  of  tan  and  gela¬ 
tine.  Thcfe  two  fubfiances,  therefore,  when  combined, 
form  leather.  Albumen  and  gelatine  are  the  only  ani¬ 
mal  fubfiances  known  which  have  the  property  of  com¬ 
bining  with  tan,  and  forming  with  it  an  infoluble  com¬ 
pound.  They  may  be  always  eafily  detected,  therefore, 
by  means  of  tan  ;  and  they  may  be  readily  diftinguifh- 
ed  from  each  other,  as  albumen  alone  coagulates  by 
heat,  and  gelatine  alone  concretes  into  a  geily. 

Gelatine  is  infoluble  in  alcohol,  and  is  even  precipi- 
tated  from  water  by  it;  but  both  acids  and  alkalies  dif¬ 
folve  it.  Nitiic  acid  difengages  from  it  a  fmall  quan¬ 
tity  of  azotic  gas  ;  difTolves  it,  when  shifted  by  heat, 
excepting  an  oily  matter,  which  appears  on  the  furface 
of  the  folution  ;  and  converts  it,  partly  into  oxalic  and 
malic  acids*.  *  Scheele, 

When  diflilled,  there  comes  over  firft  water,  contain- fo//*  Am, 
ing  fome  animal  matter  ;  the  gelatine  then  fwells,  be-1^;  x7-  Eng* 
comes  black,  emits  a  fetid  odour,  accompanied  with  acrid  rau  * 
fumes  :  Some  empyreumatic  oil  then  comes  over,  and 
a  very  fmall  quantity  of  carbonat  of  ammonia  :  its  coaly 
rcfiduum  remains  behind.  Thefe  phenomena  fliew,  that 
gelatine  is  compofed  of  carbon,  hydrogen,  and  azot ; 
but  the  proportion  of  azot  is  evidently  much  fmaller 
than  in  either  fibrina  or  albumen  -j*.  j  pGarcr0y 

*  Ann  de 

Sect.  IV.  Of  Animal  Mucilage.  Chim.  i,  41 

No  word  in  chemiftry  is  ufed  with  lefs  accuracy  than 
mucilage.  It  ferves  as  a  common  name  for  almofl  every 
animal  iubfiance  which  cannot  be  refcried  to  any  other 
clafs. 

None  of  the  fubfiances  to  which  the  name  of  animal 
inueilage  has  been  given,  have-been  examined  with  care; 
of  courfe  it  is  unknown  whether  thefe  fubfiances  be  the 
fame  or  different. 

Whenever  an  animal  fubflance  poffeffes  the  following  properties 
r  properties,  it  is  at  prefent  denominated  an  animal  much' f  niuci- 
or  lage  by  che mitts 

1.  Soluble  in  water. 

2.  Infoluble  in  alcohol. 

3.  Neither  coagulable  by  heat,  nor  concreting  into  a 
geily  by  evaporation. 

4.  Not  piecipitated  by  the  folution  of  tan. 

Melt  of  the  fubfiances  called  mucilage  have  alfo  the 

propel ty  of  abfoibing  oxygen,  and  of  becoming  by  that 
means  infoluble  in  water 

The  mucilaginous  fubfiances  fhall  be  pointed  out  in 
the  next  chapter.  In  the  prefent  ftate  of  our  know¬ 
ledge,  any  account  of  t Hem  here  would  merely  be  a  re¬ 
petition  of  the  properties  juil  mentioned. 


iage. 


Sect.  V.  Of  the  Basis  cf  Bile, 

Into  32  parts  of  frefh' ox  bile  pour  one  part  of  con*BaGiolbi 
centrated  muriatic  acid.  After  , the  mixture  has  itood^osv^‘ 
for  loir e  hours,  pais  it  through  a  filter,  in.  order  to  fe-taitte  * 
parate  a  w  hite  .coagulated  fubflance.  Pour  the*  filtrated 
liquor,  which  has  a  fine  gieen  colour,  into  a  glnfs  veffel, 
and  evaporate  it  by  a  moderate  heat.  When  it  has  ar¬ 
rived  at  a  certain  degree  of  concentration,  a  green  co¬ 
loured  fubflance  precipitates.  Decant  off  the  dear  li¬ 
quid,  and  vvafh  the  precipitate  in  a  fmall  quantity  of 
„  "  pure 
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1  of  pure  water.  This  precipitate  is  the  bafis  of  bite,  or  the 
WAe’  refin  of  li/d,  as  it  is  fometimes  cilled  *. 

The  bafis  of  bile  is  of  a  black  colour  ;  but  when 
fpread  out  upon  paper  or  on  wood,  it  is  green:  its  tafte 
is  intenfely  bitter f. 

When  heated  to  about  12 2°,  it  melts;  and  if  the 
heat  be  Rill  farther  increafed,  it  takes  fire,  and  burns 
with  rapidity.  It  is  foluh^e  in  water,  both  cold  and 
hot,  ard  dill  more  foiuble  in  alcohol ;  but  water  preci¬ 
pitates  it  from  that  liquid  J. 

It  is  foiuble  ?lfo  in  alkalies,  and  forms  with  them  a 
compound  which  ha«  been  compared  to  a  foap.  Acids, 
when  fufiiciently  diluted,  precipitate  it  both  from  wa¬ 
ter  and  alkalies  without  any  change  ;  but  if  they  be 
%\detn*d  concentrated,  the  precipitate  is  rediffolved  § 

; Uurg  When  diftilled,  it  furnifhts  fome  febacic  acid  ||. 

From  thefe  properties,  it  is  clear  that  the  bafis  of 
bile  has  a  confiderable  refemblance  to  oils  ;  but  it  dif¬ 
fers  from  them  entirely  in  fever*!  of  its  properties.  The 
addition  of  oxygen,  with  which  it  combines  readily,  al¬ 
ters  it  fomewhat,  and  brings  it  Rill  nearer  to  the  clafs 
of  oils. 

In  this  altered  Rate,  the  balls  of  bile  may  be  obtain¬ 
ed  by  the  following  prccefs.  Pour  oxy- muriatic  acid 
cautioufly  into  bile  till  that  liquid  lofes  its  green  colour; 
then  pafs  it  through  a  filter  to  feparate  fome  albumen 
which  coagulates.  Pour  more  oxy  muriatic  acid  into 
the  filtered  liquid,  and  allow  the  mixture  to  repofe  for 
feme  time.  The  oxy-mnriatic  acid  is  gradually  con¬ 
verted  into  common  muriatic  acid  ;  and  in  the  mean 
time  the  bafis  of  bile  abforbs  oxygen,  and  acquires  new 
properties.  Pour  into  the  liquid,  after  it  has  remained 
a  fufficicnt  time,  a  little  common  muriatic  acid,  a  white 
precipitate  immediately  appears,  which  may  be  fepara- 
ted  from  the  fluid.  This  precipitate  is  the  bafis  of  bile 
combined  with  oxygen. 

It  has  the  colour  and  the  confifience  of  tallow,  but 
Rill  retains  its  bitter  tafie.  It  melts  at  the  tempera¬ 
ture  of  io_»°.  It  diffolves  readily  in  alcohol,  and  even 
in  water,  provided  it  be  affilled  by  heat.  Acid3  preci- 
^  pitate  it  from  thefe  folutions  if. 

Sect.  VI.  Of  Urea. 

Evaporate,  by  a  gentle  heat,  a  quantity  cf  human 
urine  voided  fix  or  eight  hours  after  a  meal,  till  it  be 
reduced  to  the  confifience  of  a  thick  fyrup.  I11  this 
Rate,  when  put  by  to  cool,  it  concretes  into  a  cry  ftalline 
mafr.  Pour,  at  different  times,  upon  this  mafs  four 
times  its  weight  of  alcohol,  and  apply  a  gentle  heat ; 
a  great  p3n  of  the  mafs  will  be  diffolved,  and  there 
will  remain  only  a  number  of  faiine  fuh'iances.  Pour 
the  alcohol  folution  into  a  retort,  and  difiil  by  the  heat 
of  a  fand  bath  till  the  liquid,  after  boiling  fome  time,  is 
reduced  to  the  confifience  of  a  thick  fyrup.  The  whole 
of  the  alcohol  is  now  feparated,  and  what  remains  in 
the  retort  cryftallizes  as  it  cools.  Thefe  cryfials  confifi 
of  the  fubfiance  known  by  the  name  of  urea  *. 

This  fubfiance  was  firll  deferibed  by  Rouelle  the 
Younger  in  1773,  un^er  the  name  of  the  fapcnaceous 
exlratl  of  urine.  He  mentioned  feveiai  of  ics  pro- 
perties  ;  but  very  little  was  known  concerning  its  na¬ 
ture  till  Fourcroy  and  Vauquelin  pubiifhed  their  ex¬ 
periments  on  it  in  1799.  Thefe  celebrated  che- 
mifis  have  given  it  the  name  oVurea,  which  we  have 
adopted. 
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Urea,  obtained  in  this  manner,  has  the  form  of  cry-  Urea. 
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flalline  plates  eroding  each  other  in  different  dire&ions. 

Its  colour  is  yellowiih  white  ;  it  has  a  fetid  fmell,  fome-  jt<  j)rt  per. 
what  refembliug  that  of  garlic  cr  arftnic  ;  its  tafie  is  lies, 
firong  and  acrid,  rcftmbliug  that  of  ammoniacal  falls  ; 
it  is  very  vifeid  and  difficult  to  cut,  and  has  a  good 
deal  of  refemblance  to  tlnck  honey  f.  When  expofedf-  Fourcroy 
to  the  open  am,  it  very  Ton  attracts  moifiure,  and  is  and  Pan- 
converted  into  a  thick  brown  liquid.  It  is  extremely Vteltn »  dnn»- 
foiuble  in  water;  and  during  its  foluti  n,  a  couliderable  a 

degree  of  cold  is  produced  J.  Alcohol  diffolves  it  with  r  p. 
facility,  but  fcarcely  in  fo  large  a  proportion  as  water.  88. 

The  alcohol  folution  y;elds  cryfials  much  more  readily 
oil  evaporation  than  the  folution  in  water. 

When  nitric  acid  is  dropt  into  a  concentrated  folution 
of  urea  in  water,  a  great  number  of  bright  pearl  colour¬ 
ed  cryfials  are  deposited,  compofed  of  urea  and  nitric 
acid.  No  other  acid  produces  this  lirgnlar  effect.  The 
concentrated  folution  of  urea  in  water  n  brown,  but  it 
becomes  yellow  when  diluted  with  a  large  quantity  of 
water.  The  infulion  of  nut  g3lls  gives  it  a  yellowiih 
brown  colour,  but  caufes  ro  precipitate.  Neither  does 
the  infulion  of  tan  produce  any  precipitate  || .  j 

When  heat  is  applied  to  urea,  it  very  loon  melts, 
fwells  lip,  and  evaporates,  with  an  infuppoi  tubly  fetid  Its  cornpo- 
odour.  When  diddled,  there  comes  over  firft  benzoic  re:‘t  Part3j 
acid,  then  carbonat  of  ammonia  in  cryfials,  fome  carbo¬ 
nated  hydrogen  gas,  with  traces  of  prufiic  acid  and  oil; 
and  there  remains  behind  a  large  reiiduum,  compofed  of 
charcoal,  muriat  of  ammonia,  and  muriat  of  foda.  The 
difiillation  is  accompanied  with  an  almofi  infupportably 
fetid  alliaceous  odour.  Two  hundred  and  eighty- eight 
parts  of  urea  yield  by  diilillation  200  parts  of  carbonat 
of  ammonia,  10  parts  of  carbonated  hydrogen  gas,  7 
parts  of  charcoal,  and  68  parts  of  benzoic  acid,  muriat 
of  foda,  and  muriat  of  ammonia.  Thefe  three  laft  in¬ 
gredients  Fourcroy  and  Vauquelin  conlider  as  foreign 
fubfiances,  feparated  from  the  imine  by  the  alcohol  at 
the  fame  time  with  the  urea.  Hence  it  follows,  that 
100  parts  of  urea,  when  diftilled,  yield 

92.027  carbonat  of  ammonia, 

4.6c  8  carbonated  hydrogen  gas, 

3.2Z5  charcoal. 
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99.860 

Now  200  parts  of  carbonat  of  ammonia  are  comuofei 
of  86  ammonia,  90  carbonic  acid  gas,  and  24  water. 

Hence  it  follows,  that  1 00  parts  of  urea  are  compofed 
of  39  5  oxygen, 

32.5  azot, 

14.7  carbon, 

13.3  hydrogen. 

ico.o 

But  it  can  fcarcely  be  doubted,  that  the  water  which 
wa3  found  in  the  carbonat  of  ammonia  exified  ready 
formed  in  the  urea  before  the  diftillation  *ff. 

When  the  folution  of  urea  in  water  is  kept  in  a  boil, 
ing  heat,  and  new  water  is  added  as  it  evaporates,  the 
urea  is  gradually  decompofed,  a  very  great  quantity  of 
carbonat  of  ammonia  is  drfengaged,  and  at  the  fame 
time,  acetous  acid  is  formed,  and  fome  charcoal  prtcipi-*  7iu/>  P* 
tates  *.  96. 

When  a  folution  of  urea  in  water  is  left  to  itfelf  for  Spcntar.c-v 
fome  time,  it  is  gradually  decompofed.  A  froth  col-  uus  ilea  nr-» 
3  lt6i&Pw^tu>u* 
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leas  on  its  furface  ;  air  bubbles  are  emitted  which  have 
a  ftrontr  difagreeable  fmell,  in  which  ammonia  and  ace¬ 
tous  acid  are  diftingnifhable.  The  liquid  contains  a 
quantity  of  acetous  acid.  The  decompofition  is  much 
more  rapid  if  a  little  gelatine  be  added  to  the  folution. 

In  that  cafe  more  ammonia  i3  dilengaged,  and  the  pro- 

.  *  •  .  r  _ & 


acids. 


in  inai  cuie  muic 

*  F°“rer0y  portion  of  acetous  acid  is  not  fo  great* 

"r  Ann.  When  the  folution  of  urea  is  mixed  with  one-fourth 

*  Clin.  of  its  weight  of  diluted  fulphuric.  acid,  no  effervefcerice 
xnii.  p.  96  takes  place  ;  but,  on  the  application  of  heat,  a  quantity 

109  0f  oil  appears  on  the  furface,  which  concretes  upon 
A<a,on  of  cooling .  the  i;qn;d>  wfiich  comes  over  Into  the  receiver. 

contains  acetous  acid,  and  a  quantity  of  fulphat  of 
ammonia  remained  in  the  retort  ditfolved  in  the  undo 
Hilled  mafs.  By  repeated  diftillauons,  the  whole  ot 
the  urea  is  converted  into  acetous  acid  and  ammonia  "j . 

When  nitric  acid  is  poured  upon  cryftallized  nrea,  a 
violent  effervefcence  takes  place,  the  mixture  frothes, 
affumes  the  form  of  a  dark  red  liquid,  great  quantities 
of  nitrous  gas,  azotic. gas,  and  carbonic  acid  gas,  are 
difengaged.  When  the  effervefcence  is  over,  there  re¬ 
mains  only  a  concrete  white  matter,  with  fome  drops  of 
’-eddiih  liquid-  When  heat  is  applied  to  this  reiiduum, 


in  water,  it  is  obtained  by  evaporation,  not  in  cubic 
cry  dais,  its  ufual  form,  but  in  regular  o&ohedrons. 
Muriat  of  ammonia,  on  the  contrary,  which  cryftallizes 
naturally  in  o&ohedrons,  is  converted  into  cubes,  by 
diffolving  and  cryllallizing  it  in  the  folution  of  urea. 

Such  are  the  properties  of  this  lingular  fubftance,  as 
far  as  they  have  been  ascertained  by  the  experiments  of 
Fourctoy  and  Vauquelin.  It  differs  from  all  animal 
fubftances  hitherto  examined,  in  the  great  proportion  of 
azot  which  enters  into  its  compofition,  and  in  the  faci¬ 
lity  with  which  it  is  decompofed,  even  by  the  heat  of 
boiling  water. 


{  lbdi  p. 
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it  detonates  like  nitrat  of  ammonia.  Into  a  folution  ot 
urea,  formed  by  its  attracting  moifture  from  the  atmo- 
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Sect.  VII.  Of  Sugar, 


fphere,  an  equal  quantity  of  nitric  acid*  of  the  fpecific 
gravity  1.460,  diluted  with  twice  its  weight  of  water, 
was  added  ;  a  gentle  effervefcence  enfued  :  very  gentle 
heat  was  applied,  which  fupported  the  effervefcence  for 
two  days.  There  wa3  difengaged  the  firft  day  a  great 
quantity  of  azotic  gas  and  carbonic  acid  gas ;  the  fe- 
cond  day,  carbonic  acid  gas,  and  at  lall  nitrous  gas.  At 
the  fame  time  with  the  nitrous  gas  an  odour  was  per¬ 
ceivable  of  the  oxygenated  prufiic  acid  of  Berthollet. 
At  the  end  of  the  fecoud  day,  the  matter  in  the  retort, 
which  \v2t6  become  thick,  took  tire,  and  burnt  with  a 
violent  explofion.  The  refiduum  contained  traces  of 
pruffic  acid  and  ammonia.  The  receiver  contained  a 
yellowifh  acid  liquor,  on  the  furface  of  which  fome 
drops  of  oil  fwam  J. 

Muriatic  acid  diffolves  urea,  but  does  not  alter  it. 
Oxy-muriatic  acid  gas  is  abforbed  very  rapidly  by  a 
diluted  folution  of  urea  ;  fmall  whitifh  flakes  appear, 
which  foon  become  brown,  and  adhere  to  the  fides  of 
the  veffel  like  a  concrete  oil.  After  a  confiderable  quan¬ 
tity  of  oxy-muriatic  acid  had  been  abforbed,  the  folu¬ 
tion,  left  to  itfclf,  continued  to  effervefee  exceeding 
(lowly,  and  to  emit  carbonic  acid  and  azotic  gas.  Af¬ 
ter  this  effervefcence  was  over,  the  liquid  contained  mu¬ 
riat  and  carbonat  of  ammonia. 

..  Urea  is  diffolved  very  rapidly  by  a  folution  of  potafs 
Ui  ai  a  ies.^  anj  at  the  fa:ne  time  a  quantity  of  ammonia  is 

difengaged,  the  fame  fubftance  is  difengaged  when  urea 
is  treated  with  barytes,  lime,  or  even  magnefia.  Hence 
it  is  evident,  that  this  appearance  muff  be  aferibed  to  the 
muriat  of  ammonia,  with  which  it  is  conftantly  mixed. 
When  pure  folid  potafs  is  triturated  with  urea,  heat  is 
produced,  a  great  quantity  of  ammonia  is  difengaged. 
The  mixture  becomes  brown,  and  a  lubftance  is  depo- 
flted,  having  the  appearance  of  an  empyreumatic  oil. 
One  part  of  urea  and  two  of  potafs,  diffolved  in  four 
times  its  weight  of  water,  when  diffilled  give  out  a 
great  quantity  of  ammoniacal  water;  the  refiduum  con* 
tained  acetite  and  carbonat  of  potafs  [[. 

When  muriat  of  foda  is  diffolved  in  a  folution  of  urea 


Sugar  has  been  already  deferibed  in  the  former  part 
of  this  article  a3  a  vegetable  fubftance  ;  nothing  there¬ 
fore  is  neceffary  here  but  to  point  out  the  different 
dates  in  which  it  is  found  in  animals.  It  ha3  never  in¬ 
deed  been  found  in  animals  in  every  refpedl  flmilar  to 
the  fugar  of  vegetables;  but  there  are  certain  animal 
fubftances  which  have  fo  many  properties  in  common 
with  fugar,  that  they  can  fcarcely  be  arranged  under 
any  other  name.  Thefe  fubftances  are, 

T.  tSugar  of  milk, 

2.  Honey, 

3.  Sugar  of  diabetic  urine.  ut 

1.  The  method  of  obtaining  fugar  of  milk  has  beengUgarof 
already  detailed  in  the  article  Chemistry,  n°  488.  tomiik. 
which  we  refer  the  reader.  For  an  account  of  its  pro¬ 
perties,  we  are  indebted  to  the  obfervationsof  Mr  Lich- 
tenftein. 

When  pure,  it  has  a  white  colour,  a  fweetifh  tafte, 
and  no  fmell.  Its  cryftals  are  femitranfparent  regular 
parallelopipeds,  terminated  by  faur-fided  pyramids.  Its 
fpecific  gravity,  at  the  temperature  of  550,  13  1.543. 

At  that  temperature,  it  is  foluble  in  (even  times  its 
weight  of  v/ater  ;  but  is  petfedtiy  infoluble  in  alcohol. 

When  burnt,  it  emits  the  odour  of  caromel,  and  exhi¬ 
bits  precifely  the  appearance  of  burning  fugar.  When 
diffilled,  it  yields  the  fame  produfts  as  fugar,  only  the 
empyreumatic  oil  obtained  has  the  odour  of  benzoic?. 
acid$. 

2.  Honey  is  prepared  by  bees,  and  perhaps  rather H 
belongs  to  the  vegetable  than  the  animal  kingdom.  It 
has  a  white  or  yellowifh  colour,  a  foft  and  grained  con¬ 
fidence,  a  faccharine  and  aromatic  fmell  ;  by  means  of 
alcohol,  and  even  by  water,  with  peculiar  management, 

a  true  fugar  is  obtained  ;  by  diff  illation  it  affords  an 
acid  phlegm  and  an  oil,  and  its  coal  is  light  and  fpongy 
like  that  of  the  mucilages  of  plants.  Nitric  acid  ex- 
tradls  the  oxalic  acid,  which  is  entirely  fimilar  to  that 
of  fugar  ;  it  is  very  foluble  in  water,  with  which  it 
forms  a  fyrup,  and  like  fugar  paffes  to  the  vinous  fer¬ 
mentation  *.  >  *  fount 

3.  The  urine  of  perfons  labouring  under  the  difeafe 
known  to  phyficians  by  the  name  of  diabetes ,  yields, 
when  evaporated,  a  confiderable  quantity  of  matter, 
which  poffeffes  the  properties  of  fugar. 


*15 


Sect.  VIII.  Of  Oils. 

The  oily  fubftances  found  in  animals  may  be  arran- Fixed  01 
ged  under  three  heads:  1.  Fixed  oils;  2.  Fat ;  3.  Sper¬ 
maceti. 

1.  The  fixed  oils  are  obtained  chiefly  from  different 
kinds  of  fifh,  as  the  whale,  &c.  ;  and  they  are  diftin- 
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t.  Animal 

guiihed  by  the  name  of  the  animal  from  which  they  are 
obtained,  as  whale  oily  &c.  Thefe  oils  agree  in  then- 
properties  with  other  fixed  oils  ;  which  have  been  al¬ 
ready  deferibed  in  the  article  Chemistry,  Fart  II. 
Chap.  iii.  Suppl. 

2.  Faty  or  rather  tallow,  is  a  well-known  animal  fub¬ 
ftance,  much  employed  in  the  manufacture  of  candles 
and  foap. 

It  has  a  white  colour,  often  with  a  fhade  of  yellow. 


SUBSTANCES. 

1.  Sulphuric,  4.  Carbonic,  7.  Formic, 

2.  Muriatic,  5.  Benzoic,  8.  Bomby'c, 

3.  Phofphoric,  6.  Sebacic,  9  Uric. 

The  firft  eight  of  thefe  have  been  already  deferibed  in 
the  article  Chemistry,  Suppl.  it  is  unnecefTary  there¬ 
fore  to  deferibe  them  here. 

Few  perfons  are  ignorant  that  concretions  fometimes  Dif  overy 
form  in  the  human  urinary  bladder,  and  produce  that'>f  ^nc 
very  formidable  difeafe  known  by  the  names  of  theaci 
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When  frefh,  it  has  no  fmell,  and  but  little  tafte.  While  Jlone  and  the  gravel.  Thefe  concretions  are  often  ex- 
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cold,  it  is  hard  and  brittle  ;  but  when  expofed  to  the 
heat  of  9  20,  it  melt3,  and  alfumcs  the  appearance  of  oil. 
The  fat,  however,  which  is  extra&ed  from  flefh  by  boil¬ 
ing,  does  not  melt  till  it  reach  the  temperature  of  1 270*. 
Tallow  and  fat,  in  other  refpe&s,  have  the  properties 
of  fixed  oil3.  They  feem  to  be  compofed  of  a  fixed  oil 
combined  with  febacic  acid.  When  ftrongly  heated, 
with  couta&  of  air,  it  emits  a  fmoke  of  a  penetrating 
fmell,  which  excites  tears  and  coughing,  and  takes  lire 
when  fufficiently  heated  to  be  volatilized  :  the  charcoal 
it  affords  19  net  abundant.  If  fat  be  diftilled  on  a  wa¬ 
ter-bath,  an  infipid  water,  of  a  flight  animal  fmell,  is  ob¬ 
tained,  which  is  neither  acid  nor  alkaline,  but  which 
foon  acquires  a  putrid  fmell,  and  depofites  filaments  of 
a  mucilaginous  nature.  This  phenomenon,  which  takes 
place  with  the  water  obtained  by  dift illation  on  the  wa¬ 
ter  bath  from  any  animal  fubftance,  proves,  that  this 
fluid  carries  up  with  it  a  mucilaginous  principle,  which 
is  the  caufe  of  its  alteration.  Fat,  diftilled  in  a  retort, 
affords  phlegm,  at  lirfh  aqueous,  and  afterwards  ftrong- 
Iy  acid  ;  an  oil,  partly  liquid,  and  partly  concrete;  and 
a  very  fmall  quantity  of  charcoal,  exceedingly  difficult 
to  incinerate,  in  which  Crell  found  a  fmall  quantity  of 
phofphat  of  lime.  Thefe  produ&s  have  an  acid  and 
penetrating  fmell,  as  flrong  as  that  of  fulpliurous  acid. 
The  acid  is  the  febacic. 

3.  Spermacetiy  is  an  oily,  concrete,  qryftalline,  femi- 
tranfparent  matter,  of  a  peculiar  fmell,  which  is  ta¬ 
ken  out  of  the  cavity  of  the  cranium  of  the  cachalot  ; 
it  is  purified  by  liquefa£lion,  and  the  ftparation  of  an¬ 
other  fluid  and  inconcrefcible  oil,  with  which  it  is  mix¬ 
ed.  This  fubftance  exhibits  very  lingular  chemical 
properties ;  for  it  refembles  fixed  oils  in  fome  refpeds, 
and  volatile  01I3  in  others. 

When  heated  to  the  temperature  of  I33°f,  it  melts; 
and  if  the  heat  be  increafed,  it  evaporates  without  much 
alteration.  When  repeatedly  diftilled,  however,  it  lolcs 
its  folid  form,  and  becomes  like  oil.  When  heated  in 
conta&  with  air,  it  takes  fire,  and  burns  uniformly  with¬ 
out  any  difagreeable  odour :  hence  its  ufe  in  making 
candles. 

By  long  expofure  in  hot  air  it  becomes  yellow  and 
rancid.  Pure  alkali  combines  with  it,  and  forms  a  foap. 
Nitric  and  muriatic  acids  do  not  affe£t  it,  but  fulphu- 
ric  acid  diffolves  it  and  alters  its  colour. 

Sect.  IX.  Of  Acini. 

The  acids  hitherto  difeovered  in  the  animal  kingdom 
are  the  nine  following. 

Suppl.  Vol.  II.  Fart  II. 


trailed  by  a  furgical  operation  :  they  are  called  urinary 
calculi. 

The  moll  common  of  thefe  calculi  is  of  a  brown  co¬ 
lour,  and  very  foluble  in  pure  potafs  or  foda  ley. 

If  into  an  alkaline  folution  of  one  of  thefe  calculi  a 
quantity  of  acetous  acid  he  poured,  a  copious  brown  co¬ 
loured  precipitate  immediately  appears,  which  may  be 
feparated  and  edulcorated  in  a  fmall  quantity  of  water. 

This  fubftance  is  uric  acid* .  *  Fourcroy  t 

It  was  difeovered  by  Scheele  in  1776,  and  the  ^ 
French  chemifls  afterwards  called  it  lilhlc  acid :  but 
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this  name,  in  confequence  chiefly  of  fome  remarks  of 
Dr  Pearfon  on  its  impropriety,  has  been  lately  given 
up,  and  that  of  uric  {  l)  acid  fubftiiuted  in  its  place. 

We  have  adopted  the  new  name,  becaufe  we  think  it 
preferable  to  the  old  ;  which  indeed  conveyed  a  kind 
of  inconfiftency  to  thofe  who  attended  to  the  etymolo¬ 
gical  meaning  of  the  word. 

Uric  acid  poffeffcs  the  following  properties;  it  cry- Its  proper* 
flallizes  in  thin  plates ;  has  a  brown  colour,  and  fcarce-  ties, 
ly  any  tafte.  Cold  water  fcarcely  diffolves  any  part  of 
it ;  but  it  is  foluble  in  360  parts  of  boiling  water.  The 
folution  reddens  vegetable  blues,  efpecially  the  tin  flu  re 
of  turnfol.  A  great  part  of  the  acid  precipitates  again 
as  the  water  cools.  It  combines  readily  with  alkalies 
and  earths  ;  but  the  compound  is  decompoftd  by  every 
other  acid.  Sulphuric  acid,  when  concentrated,  de- 
compofes  it  entirely*.  Nitric  acid  diffolves  it  readily:  *  Scbeelc,  i» 
the  folution  is  of  a  pink  colour,  and  has  the  property  -00* 
of  tinging  animal  fubflances,  the  fkin  for  inftance,  of 
the  fame  colourf.  When  this  folution  is  boiled,  a*  Hid.  and 
quantity  of  azotic  gas,  carbonic  acid  gas,  and  of  prnf  P***fin. 
fic  acid,  is  difengaged  J.  Oxy-muriatic  acid  converts  f  Fourcroy, 
it  in  a  few  minutes  into  oxalic  acid  § .  d nn  de  m 

When  diftilled,  about  a  fourth  of  the  acid  pafles  over  xxv**# 
a  little  altered,  arid  is  found  in  the  receiver  cryftallized^  frugm* 
in  plates  ;  a  few  drops  of  thick  oil  make  their  appear-  /<•//;,  ibid. 
ance  ;  -£th  of  the  acid  of  concrete  carbonat  of  ammo- *xxii.  184# 
nia,  fome  prufliat  of  ammonia,  fome  water,  and  car¬ 
bonic  acid  ;  and  there  remains  in  the  retort  charcoal, 
amounting  to  about  -g^th  of  the  weight  of  the  acid  di¬ 
ftilled  |j.  1!  Fourcroy , 

Thefe  fafts  arc  fufficient  to  fhew  us,  that  uric  acid  is  ^  xvl* 
compofed  of  carbon,  azot,  hydrogen,  and  oxygen  ;  and 
that  the  proportion  of  the  two  lull  ingredients  is  much 
fmaller  than  of  the  other  two. 

The  different  falts  which  uric  acid  forms  with  alka¬ 
line  and  earthy  bafes  have  not  been  examined  with  at¬ 
tention  ;  but  urat  of  potafs,  of  foda,  and  of  lime,  have 
been  formed  both  by  Scheele  and  Fourcrov  ;  and  urat 
4  C  '  of 


(l)  From  urine  ;  bccaufe  this  acid  is  always  found  in  human  urine. 
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Alkalies,  0f  ammonia  is  not  unfrequently  found  cryflallized  in 
Earths,  ard  ca]cu]J. 

Metals.  Yhe  order  of  the  affinities  of  the  different  bafes  for 
iiiBi  v—  "l'*r  acids  is  entirely  unknown  ;  but  it  has  been  afcei- 
tained,  that  its  affinity  for  thefe  bafes  is  much  weaker 
than  that  of  any  other  acid.  Its  falts  are  decomoofed 
even  by  pruffic  and  carbonic  acid. 

-Sect.  X.  Of  Alkalies,  Earths,  and  Metals . 

1.  All  the  three  alkalies  have  been  found  in  the  ani-. 
mal  kingdom,  as  we  (hall  (hew  in  the  next  chapter. 

2.  The  only  earths  which  have  been  found  in  animals 

are,  I-  Lime, 

2.  Magnefia, 

3.  Silica. 

Thefirft  in  great  abundance,  almoft  in  every  large  ani¬ 
mal  ;  the  other  two  very  rarely,  and  only  as  it  were  by 
accident. 

3.  The  metals  hitherto  found  in  animals  are, 

2.  Iron, 

2.  Manganefe. 

The  firft  exifls  in  all  the  larger  animals  in  fome  confi- 
derable  quantity  ;  the  fecond  has  fcarce  ever  been  found 
in  any  quantity  fo  great  as  to  admit  of  being  weigh¬ 
ed. 

Such  are  the  fubftances  hitherto  found  in  animals. 
The  fimple  bodies  of  which  ail  of  them  corifift  are  the 
following  : 

1. Azot,  6.  Phofphorus,  11.  Magnefia, 

2.  Carbon,  7.  Muriatic  acid,  12.  SLca, 

3.  Hydrogen,  8.  Potafs,  13.  Iron, 

4.  Oxygen,  9.  Soda,  14.  Manganefe. 

5.  Lime,  ic.  Sulphur, 

Of  thefe,  magnefia  and  filica  may  in  a  great  meafure 

be  confidered  as  foreign  bodies;  for  they  are  only  found 
in  exceedingly  minute  quantities,  and  the  laff  not  unlefs 
in  cafes  of  dileafe.  The  principal  elementary  ingre¬ 
dients  are  the  firft  fix  ;  animal  fubftances  may  be  con- 
fidered  as  in  a  great  meafure  compoied  of  them.  The 
hr  ft  four  conftitute  almoft  entirely  the  foft  parts,  and 
the  other  two  form  the  bafts  of  the  hard  parts.  But 
we  will  be  able  to  judge  of  this  much  better,  after  we 
have  taken  a  view  of  the  vaiious  parts  of  animals  as  they 
ex  ill  ready  formed  in  the  body.  This  lhall  be  the  fuh- 
je£t  of  the  next  chapter. 

Chap.  II.  Of  the  Parts  of  Animals. 

The  different  fubftances  which  compofe  the  bodies 
of  animals  have  been  deferibed  with  fufFicient  minute- 
nefs  in  the  article  Anatomy,  Encycl.  to  which  we  beg 
leave  to  refer  the  reader.  Any  repetition  in  this  place 
would  be  improper.  Thefe  fubftances  are  the  follow¬ 
ing 
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Subftances 
found  in 
animals. 


Bones  and  fhells, 
Mufcles, 
Tendons, 
Ligaments, 
Membranes, 


6.  Cartilages, 

7.  Skin, 

.  8.  Brain  and  nerves, 
9.  Horns  and  nails, 
10.  Hair  and  feathers. 


Befides  thefe  fubftances  which  conftitute  the  folid 
part  of  the  bodies  of  animals,  there  are  a  number  of 


fluids,  the  moil  important  of  which  is  the  Hood ,  which 
pervades  every  part  of  the  fyftem  in  all  the  larger  ani-  ' 
mals  :  The  reft  are  known  by  the  name  of  fe'eretions , 
becaufe  they  are  formed  or  fecreted,  :as  the  anatomifts 
term  it,  from  the  blood.  The  principal  animal  fecre- 
tioiis  are  the  following  : 

6.  Mucus  of  the  nofe, 

7.  Si  no  via, 

8.  Semen, 

9.  Liquor  of  the  amnios, 
10.  Urine  and  urinary  cal¬ 
culi. 


Part  II 

Bones. 


1.  Milk, 

2.  Saliva, 

3.  Pancreatic  juice, 

4.  Bile  and  biliary  cal¬ 

culi, 

5.  Tears, 


Thefe  fubftances  fhall  form  the  fubje£t  of  the  following 
fedtions. 

Sect.  I.  Of  Bones. 

By  bones ,  we  mean  thofe  hard,  folid,  well  known 
fubftances,  to  which  the  firinnefs,  fhape,  and  ftrength 
of  animal  bodies,  ate  owing;  which,  in  the  larger  ani¬ 
mals,  form,  as  it  were,  the  ground- work  upon  which  all 
the  reft  is  built.  In  man,  in  quadrupeds,  and  many 
other  animals,  the  bones  are  fituated  below  the  other 
parts,  and  fcarcely  any  of  them  are  expofed  to  view  ; 
but  fhell-fifh  and  fnails  have  a  hard  covering  on 
the  outfide  of  their  bodies,  evidently  intended  for  de¬ 
fence.  As  theft  coverings,  though  known  by  the  name 
of fhells ,  are  undoubtedly  of  a  bony  nature,  we  fhall  in¬ 
clude  them  alfo  in  this  fe£tion.  For  the  very  lame  rea>- 
Tons,  it  would  be  improper  to  exclude  egg  fhells,  and 
thofe  coverings  of  certain  animals,  the  tortoife  for  itr- 
ftance,  known  by  the  name  of  crufts . 

It  had  been  long  known,  that  bones  may  be  rendered 
foft  and  cartilaginous  by  keeping  them  in  diluted  acid 
folutions,  and  that  fome  acids  even  diffolve  them  alto¬ 
gether  ;  that  when  expofed  to  a  violent  heat,  they  be¬ 
come  white,  opaque,  and  brittle  ;  and  Dr  Lewis  had 
obferved,  that  a  fndden  and  violent  heat  rendered  them 
hard,  femitranfparenr,  and  fonorous.  But  their  com¬ 
ponent  paits  remained  unknown  till  Scheele  mentioned, 
in  his  difFertation  on  Fluor  Spar,  publilhed  in  the  Stock¬ 
holm  Tranladions  for  1771,  that  the  earthy  part  of 
bones  is  phofphat  of  lime  (  m  ).  Since  that  time  confi- 
derabie  additions  have  been  made  to  the  chemical  ana- 
lyiisof  thefe  fubftances  by  Berniard,  Bouillon,  and  Rou>- 
elle.  Mr  Hatchett  has  puhlifhed  a  very  valuable  paper 
on  the  fubject  in  the  Philofophical  TranL&ions  for 
1799  ;  and  in  the  34th  volume  of  the  Annates  de  Chi - 
vile,  Mr  Merat-Gnillot  has  given  us  a  table  of  the  com¬ 
ponent  parts  of  the  bones  of  a  confiderable  number  of 
animals. 

The  bony  parts  of  ^animals  may  be  divided  into  three 
claftes;  namely,  bones  T  crufls,  and  fells. 

1.  Bones  have  a  confiderable  degree  of  hardnefs  ;  Properties 
when  recent,  they  contain  a  quantity  of  marrow,  which  of  bones, 
may  be  partly  feparated  from  them.  When  the  water 
in  which  bones  have  been  for  fome  time  boiled  is  eva¬ 
porated  to  a  proper  confidence,  it  affumes  the  form  of 
a  gelly  ;  bones  therefore  contain  gelatine.  4ao 

If  a  piece  of  bone  be  kept  for  fome  time  in  diluted  Their  coir 
muriatic,  or  even  acetous  acid,  it  gradually  lofes  a  con-  por.ent 
fiderable  part  of  its  weight,  becomes  foft,  and  acquires 


(  m)  The  difeoverer  of  this  has  not  been  completely  afeertained  :  Scheele  does  not  claim  it  in  that  paper  5 
Bergman  gives  it  to  Gahn ;  but  Crell  affirms  that  it  was  made  by  Scheele. 
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■  lores,  s  certain  degree  of  Iranfparency ;  and,  ia  ihort,  acquires 
-v~ '  all  the  properties  of  carbines.  Bone  theiefore  confifts 
of  cartilage,  combined  with  feme  fubftance  which  thefe 
acids  arc  capable  of  difiolving  and  carrying  off. 

If  pure  ammonia  be  dropt  into  the  acid  which  has 
reduced  the  bone  to  this  Hate,  a  quantity  of  white  pow¬ 
der  precipitates,  which  poftefles  all  the  properties  of 
phofpbat  of  lime .  The  fubftance,  then,  which  was  com¬ 
bined  with  the  cartilage  is  phofpbat  of  lime. 

After  the  phofphat  of  lime  has  precipitated,  the  ad¬ 
dition  of  carbonat  of  ammonia  occafions  a  farther  pre¬ 
cipitate,  which  con  fills  of  carbonat  of  lime:  but  the 
Haiclctf,  quantity  of  this  precipitate  is  i ncor  fid erable  *.  When 
iLTrarf  concentrated  acids  are  poured  on  bones,  whether  recent 
P*  or  calcined,  an  eftervefcence  is  perceptible  ;  the  gas 
which  efcapes  renders  lime  water  turbid,  and  is  there¬ 
fore  carbonic  acid.  Now  fince  bones  contain  carbonic 
acid,  and  fince  they  contain  lime  alfo  uncombined  with 
any  acid  ftronger  than  carbonic — it  is  evident  that  they 
contain  a  little  carbonat  of  lime.  Mr  Hatchett  found 
this  fub fiance  in  all  the  bones  of  quadrupeds  and  of 
lifh  w  hich  he  examined  f. 

When  bones  are  calcined,  and  the  refiduum  is  diflbl- 
ved  in  nitric  acid,  nitrat  of  barytes  caufes  a  fmall  pre¬ 
cipitate,  which  is  infallible  in  muriatic  acid,  and  is 
therefore  fulphat  of  barytesj.  Confequently  bones  con¬ 
tain  fulplmric  acid.  It  has  been  ascertained,  that  this 
acid  is  combined  with  lime.  The  proportion  of  fulphat 
of  lime  in  bones  is  very  inconfiderable. 

Thus  we  have  feen,  that  bones  are  compofed  of  car¬ 
tilage,  which  confifts  almoft  entirely  of  gelatine,  of 
phofpbat  of  lime,  carbonat  of  lime,  and  fulphat  of 
lime.  The  following  table,  drawn  up  by  Merat-Guil- 
A™.  de  lot  j|,  exhibits  a  comparative  view  of  the  relative  pro- 
portion  of  thefe  ingredients  in  a  variety  of  bones.  The 
nv.  ;t.  fu]p]jat  of  lime,  which  occurs  only  in  a  very  fmall  quan¬ 
tity,  has  been  confounded  with  phofpbat  of  lime. 
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One  hundred  parts  contain 

Gela- 
|  rinc. 

Phofp. 
of  lime 

Carb. 
of  lime 

Lofs. 

Human  bones  from  a*) 

16 

67 

lmS 

burying  ground,  j 

'5-5 

Do.  dry,  but  not  from  ( 

23 

63 

under  the  earth,  j 

2 

2 

Bone  of  ox,  - 

3 

93 

2 

2 

calf,  -  - 

2  5 

54 

trace 

21 

1 

• 

1 

& 

0 

9 

67.5 

1.25 

22.25 

fheep,  -  -  - 

16 

7° 

0.5 

*3-5 

elk,  -  -  - 

'•5 

90 

1 

7-5 

hog,  -  -  - 

*7 

52 

1 

30 

hare,  - 

9 

85 

1 

5 

pullet,  -  - 

6 

72 

J*5 

20.5 

pike,  -  -  - 

12 

H 

1 

23 

carp,  -  -  - 

6 

45 

°*5 

48.5 

Horfe  tooth,  -  - 

1 2 

8  5-5 

0.25 

2.25 

Ivory,  . 

24 

64 

0.1 

ti.15 

Hart  (horn,  - 

27 

57-5 

1 
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bones ;  but  in  them  the  proportion  of  carbonat  of  lime  >  B  >ne$. 
far  exceeds  that  of  phofphat  *. 

Thus  IOO  parts  of  lobfter  cruft  contain 
60  carbonat  of  lime, 

14  phofphat, 

26  cartilage,  *  > 


*  Hntchetty' 
Phil  Tranf. 

>79 %  P- 
<521.  an.i 

3*4- 


100  f.  » 

One  hundred  parts  of  crawfifh  cruft  contain 
60  carbonat  of  lime, 

1 2  phofphat  of  lime, 

28  cartilage. 

iooJ. 

One  hundred  parts  of  hens  egg-fhells  contain 
89.6  carbonat  of  lime, 

5.7  phofphat  of  lime, 

4.7  animal  matter. 


f  Merat- 
GuilUt^Anrt. 
dt  dim. 
XXXiv.  7 X. 


t  Ibid. 
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*■  .11  Vauqueli*  t 

Mr  Hatchett  found  traces  of  phofphat  of  lime  alfo  xx:x,6‘ 
the  (hells  of  fn ails. 

3*  The  {hells  of  fca  animals  may  be  divided  into  two  Component 
clafles  :  The  firft  has  the  appearance  of  porcelain  ;  their  Parts 
furface  is  enamelled,  and  their  texture  is  often  (lightly lhells* 
fibrous.  Mr  Hatchett  has  given  them  the  name  of 
porcellaneous  {hells.  The  fecond  kind  of  {hell  is  known 
by  the  name  of  mother  of  pearl.  It  is  covered  with  a 
ftrong  epidermis,  and  below  it  lies  the  (belly  matter  in 
layers  *.  The  (hell  of  the  fiefh  water  mufcle,  mother*  Herijfant, 
of  pearl,  heliotis  iris,  and  turbo  olearius,  are  inftances  of  Mem.  >’ar. 
thefe  (hells. 

Porcellaneous  (hells  are  compofed  of  carbonat  of 
lime  cemented  together  by  a  very  fmall  quantity  of  ani¬ 
mal  matter  f .  f  Hatchet*, 

Mother  of  pearl  (hells  are  compofed  of  alternate7^* 
layers  of  carbonat  of  lime  and  a  thin  membranace- 
ous  or  cartilaginous  fubilance.  This  cartilage  dill  re¬ 
tains  the  figure  of  the  (hell,  after  all  the  carbonat  of 
lime  has  been  feparated  by  acids  J.  \  /hid  31S. 

Mother  of  pearl  contains  66  carbonat  of  lime, 

34  cartilage. 
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Coral,  which  is  a  bony  fubftance  formed  by  certain 
fea  infers,  lias  a  nearer  relation  to  mother  of  pearl  (hells 
in  its  ftrufture  than  to  any  other  bony  fubftance,  as  the 
following  table  •[  will  (hew. 


|j  Merat - 
Guillot,  ibid, 


Carbonat  of  lime, 
Animal  matter, 


White  coral. 

Red  coral. 

coraliuc. 

5° 

53-5 

49 

5° 

46.5 

100 

100.0 

100 

Aferat- 
G  nil  lot }  ibid* 


The  enamel  of  the  teeth  is  compofed  of  the  fame 
earthy  ingredients  as  other  bones;  but  it  is  totally  def- 

99,^  titute  ofcartihge*- 

8  .  2.  The  cruftaceous  coverings  of  animals,  as  of  echi¬ 

ni  ni,  crabs,  lobfters,  prawns,  and  cray-fifti,  and  alfo  the 
rtl^of  Cnl^iC^S  are  comP0^ft  of.  the  fame  ingredients  as 

-ifts.  *• 


Sect.  II.  Of  the  Muscles  of  Animals. 

The  nmfcular  parts  of  animals  are  known  in  common 
language  by  the  name  of  Jlfh.  They  conftitute  a  con- 
fiderable  proportion  of  the  food  of  man. 

Mufcular  fiefh  is  compofed  of  a  great  number  of 
fibres  or  threads,  commonly  cf  a  reddifh  or  whitifh  co¬ 
lour  ;  but  its  appearance  is  too  well  known  to  require 
any  defeription.  Hitherto  it  has  not  been  fubje&ed 
to  any  accurate  chemical  analyfis.  Mr  Thouvenel,  in¬ 
deed,  has  publifhed  a  very  valuable  differtatioo  on  the 
4  C  2  fubjedt; 


S72 

Mufclcs  of 
Animals. 


M3 

Analyfis  of 
fmifeles. 


||  Wumholt 
4*  Galvi- 
ptfm,  17O. 


Animal 

fubjeft  ;  but  his  analyfis  was  made  before,  the  method 
of  examining  animal  fubftances  was  fo  well  underftood 
as  it  is  at  prefent.  It  is  to  him,  however,  that  we  are 
indebted  for  almoft  all  the  fa&s  known  concerning  the 
compofition  of  mufcle. 

It  is  fcarcely  pofiible  to  feparate  the  mufcle  from  all 
the  other  fubftances  with  which  it  is  mixed.  A  quan¬ 
tity  of  fat  often  adheres  to  it  clofely  ;  blood  pervades 
the  whole  of  it ;  and  every  fibre  is  enveloped  in  a  par- 
ticular  thin  membranous  matter,  which  anatomifh  di- 
ftinguifh  by  the  name  of  cellular  fubflance.  The  analyfis 
of  the  mufcle,  then,  cannot  be  fuppofrd  to  exhibit  an 
accurate  view  of  the  compofition  of  pure  mufcular 
fibres,  but  only  of  mufcular  fibre  not  perfe&ly  feparated 
from  other  fubftances. 

1.  When  a  mufcle  is  well  wafhed  in  cold  water,  fe- 
veral  of  its  parts  are  difiolved,  and  may  be  obtained  by 
the  ufual  chemical  methods.  When  the  water  is  eva¬ 
porated  (lowly,  it  at  laft  coagulates,  and  the  coagulum 
may  be  feparated  by  means  of  a  filter.  It  pofiefies  the 
properties  of  albumen . 

2.  The  water  is  then  to  be  evaporated  gently  to  dry- 
nefs,  and  alcohol  poured  upon  the  dry  mafs  :  part  of  it 
is  difiolved  by  digeftion,  and  there  remains  a  faline  fub- 
ftance,  which  has  not  been  examined  ;  but  which  Four- 
croy  conje&ures  to  be  a  phofphat. 

3.  When  the  alcohol  is  evaporated  to  drynefs,  it 
leaves  a  peculiar  mucous  fubftance,  foluble  both  in  wa¬ 
ter  and  alcohol ;  and  when  its  watery  folution  is  very 
much  concentrated,  it  afiumes  an  acid  and  bitter  tafte. 
It  fwells  upon  hot  coals,  and  melts,  emitting  an  acid 
and  penetrating  fmell.  It  attrads  nioifture  from  the 
air,  and  forms  a  faline  efflorefcence.  In  a  hot  atmo- 
fphere  it  becomes  four  and  putrefies.  All  thefe  pro¬ 
perties  render  it  probable  that  thi3  fubltance  of  Mr 
Thouvenel  is  that  which  is  converted  into  aoonic  acid 
during  the  roafting  of  meat. 

4.  The  mufcle  is  now  to  be  boiled  in  water  for  fome 
time.  A  quantity  of  fat  appears  on  its  furface  in  the 
form  of  oil,  which  may  be  taken  off. 

5.  The  water,  when  evaporated  fuffieieiitly,  afiumes 
the  form  of  a  jelly  on  cooling,  and  therefore  contains  a 
portion  of  gelatine.  It  contains  alfo  a  little  of  the  faline 
fubftance,  and  of  the  mucous  fubftance  mentioned  above. 

6.  The  refiduum  of  the  mufcle  is  now  white  and  in- 
fipid,  of  a  fibrous  ftru&uve,  and  infoluble  in  water,  and 
has  all  the  properties  of  fibrina . 

Thus  it  appears  that  mufcle  is  compofed  of 
Albumen, 

Mucous  matter, 

Gelatine,  % 

Fibrina, 

A  fait. 

The  French  chemifts  have  difeovered,  that  when  a 
piece  of  mufcle  is  allowed  to  remain  a  fufficient  time  in 
diluted  fulphuric  acid,  it  is  converted  into  a  fubftance 
refembling  tallow:  weak  nitric  acid,  on  the  other  hand, 
converts  it  into  a  fubftance  refembling  wax  *. 


Sect.  III. 


Of  the  Sorr  and  White.  Parts  of 
Animals. 


f  Vhil 
Tranf.  1 79^ 
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only  that  they  are  compofed,  In  a  great  meafure,  of^r-  Skin, 
latlne  ;  for  it  is  partly  from  them  that  glue  is  made  ; 
which  does  not  differ  from  gelatine,  except  in  not  being 
perfectly  pure.  .  Mri] 

Mr  Hatchett  has  afeertained  that  they  contain  no 
phofphat  of  lime  as  a  conftituent  part,  and  fcarcely  any 
faline  ingiedient3  ;  for  when  calcined  they  leave  but  a 
very  incpnfklerable  refiduum.  Thus  250  grains  of 
hog’s  bladder  left  only  0.02  grain  of  refiduum  f. 

Sect.  IV.  Of  the  Skin. 

The  (kin  is  that  ftrong  thick  covering  which  en¬ 
velopes  the  whole  external  furface  of  animals.  It  is  com¬ 
pofed  chiefly  of  two  parts :  a  thin  white  elaftic  layer  on 
the  outfide,  which  is  called  epidtrmisy  or  cuticle  ;  and  a 
much  thicker  layer,  compofed  of  a  great  many  fibres, 
clofely  interwoven,  and  difpofed  in  different  dire&ions  ; 
this  is  called  the  cutis ,  or  true  Jl  in.  The  epidermis  is 
that  part  of  the  ikin  whi^h  is  raifed  in  blifters. 

j.  The  epidermis  is  eafily  feparated  from  the  cutis  £pider- 
by  maceration  in  hot  w-ater.  It  pofiefies  a  very  great nns. 
degree  of  elafticity. 

It  is  totally  infoluble  in  water  and  in  alcohol.  Pure  fts  proper* 
fixed  alkalies  diffolve  it  completely,  as  does  lime  like- ties, 
wife,  though  (lowly  J.  Sulphuric  and  muriatic  acids  \  Chaptal, 
do  not  diffolve  it,  at  leaft  they  have  no  fenlible  action  Attn,  de 
on  it  for  a  conliderable  time;  but  nitric  acid  foon  de- 
prives  it  of  its  elafticity,  eaufes  it  to  fall  to  pieces,  and221, 
probably  foon  decompofes  it  §.  §  Cruikjhanh 

It  is  well  known  that  the  living  epidermis  is  tinged I 
yellow  almoft  inftantaneoufly  by  nitric  acid;  but  thiSp^a. 
effeft  does  not  take  place,  at  leaft  fo  fpeedily,  when  the 
dead  cuticle  is  plunged  in  nitric  acid  altogether  j|.  {] 

2.  When  a  portion  of  cutis  is  macerated  for  fome 
hours  in  water,  and  agitation  and  preflure  is  employed 
to  accelerate  the  effect,  the  blood,  and  all  the  extrane¬ 
ous  matter  with  which  it  was  loaded,  are  feparated  from 
but  its  texture  remains  unaltered.  On  evaporating 


Those  parts  of  animals  to  which  anatomifts  have 
given  the  names  of  cartilage,  tendon,  ligament,  mem¬ 
brane,  differ  altogether  in  their  appearance  from  the 
mirfcles.  They  have  never  been  analyfed.  We  know 


214 


Ibid. 

126 

Cutis* 


Seguin* 


the  water  employed,  a  fmall  quantity  of  gelatine  may 
be  obtained.  No  fubfequent  maceration  in  cold  water 
has  any  farther  effe&  ;  the  weight  of  the  cutis  is  not 
diminifhed,  and  its  texture  is  not  altered  :  but  if  it  be 
boiled  in  a  fufitcieiit  quantity  of  water,  it  may  be  com¬ 
pletely  difiolved,  and  the  whole  of  it,  by  evaporating 
the  water,  obtained  in  the  ftate  o i gelatine*. 

Seguin  informs  us  that  he  lias  afeertained,  by  a  great  NiMfint 
variety  of  experiments,  that  the  cutis  differs  from  ge-  JoumjI,  u 
latine  merely  in  containing  an  additional  quantity  of27,4* 
oxygen.  Hot  water  (he  lays),  expels  this  oxygen,  andcompofed 
thus  converts  cutis  into  gelatine  f.  As  thefe  experi-  of  gelatine 
ments  have  not  been  publilhed,  it  is  impofiible  to  form f  Ibid.^l 
any  judgment  of  their  weight.  #  .  alg 

It  is  the  Ikin  or  cutis  of  animals  of  which  leather  is  Matured 
formed.  The  procefs  of  converting  ikin  into  leather  is  tanning* 
called  tanning .  This  procefs,  though  pra&ifed  in  the 
earlieft  ages,  was  merely  empyrical,  till  the  happy  inge¬ 
nuity  of  Mr  Seguin  led  him  to  difeover  its  real  nature. 

After  the  epidermis  and  all  the  impurities  of  the  fkin 
have  been  feparated,  and  its  pores  have  been  fo  far 
opened  as  to  admit  of  being  completely  penetrated,  it 
is  fteeped  in  an  infufion  of  oak-bark,  which  confifts  of 
gallic  acid  and  tan.  The  gallic  acid  (if  we  believe  Se¬ 
guin)  deprives  the  fit  in  gradually  of  oxygen,  and  thus 
converts  it  into  gelatine,  and  the  tan  combines  with 
this  gelatine  the  inftant  it  is  formed  ;  and  this  procefs. 

goes 
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jpf  and  goes  on  fo  ftowly  that  the  texture  of  the  flcin  is  not  al. 
>  tered-  Leather,  therefore,  is  merely  a  combination  of 

4—  "TT  gelatine  and  tan  $. 

$A  / 

^*i'  Sect.  V.  (?/*  the  Brain  and  Nerves. 

The  brain  and  nerves  are  the  inftnimcius  of  fenfa- 
tion,  and  even  of  motion  ;  for  an  animal  lofes  the  power 
of  moving  a  part  the  inftant  that  the  nerves  which  enter 
it  are  cut. 

The  brain  and  nerves  have  a  flrong  refemblance  to 
each  other  ;  and  it  is  probable  that  they  agree  alfo  in 
their  compofition.  But  hitherto  no  attempt  has  been 
made  to  analyfe  the  nerves.  The  only  chemills  who 
have  examined  the  nature  of  brain  are  Mr  Tliouret  * 


?l  .  „„nand  Mr  Fourcroy  +. 

»■  1  i _ : _ J.u 


de 

xvi. 


. 
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The  brain  confifts  of  two  fubftances,  which  difFer 
from  each  other  fomewhat  in  colour,  but  which,  in 
other  refpe&s,  feem  to  be  of  the  fame  nature.  The 
outermoft  matter,  having  fome  fmall  refemblance  in  co¬ 
lour  to  wood-afhes,  has  been  called  the  cinsritious  part  ; 
the  innermoft  part  has  been  called  the  medullary  part.. 
Brain  ha3  a  foft  feel,  not  unlike  that  of  foap.;  its 
in.  texture  appears  to  be  veiy  clofe  ;  its  fpecific  gravity  i* 
greater  than  that  of  water. 

When  brain  is  kept  in  clofe  veflels  fo  that  the  exter¬ 
nal  air  is  excluded,  it  remains  for  a  long  time  unaltered. 
Fourcroy  filled  a  glafs  vefiel  almoft  completely  with 
pieces  of  brain,  and  attached  it  to  a  pneumatic  appa¬ 
ratus  ;  a  few  bubbles  of  carbonic  acid  gas  appeared  at 
firft,  but  it  remained  above  a  year  without  undergoing 
any  farther  change 

This  is  very  far  from  being  the  cafe  with  brain  ex- 
poled  to  the  atmofphere.  In  a  few  days  (at  the  tern- 
perature  of  6o°)  it  exhales  a  moft  deteftible  odour,  be¬ 
comes  acid,  a  (fumes  a  green  colour,  and  very  foon  a 
great  quantity  of  ammonia  makes  its  appearance  in  it. 

Cold  water  does  not  diffolve  any  part  of  the  brain  y 
but  by  trituration  in  a  mortar,  it  forms,  with  water,  a 
whitifh  coloured  emulfion,  which  appears  homogeneous, 
may  be  palled  through  a  filter,  and  the  brain  does  wot 
precipitate  by  reft.  When  this  emulfion  is  heated  to 
145°,  a  white  coagulum  is  formed.  1  he  addition  of  a 
great  quantity  of  water  alfo  caufes  a  coagulum  to  ap¬ 
pear,  which  fwims  on  the  furface,  but  the  water  ftill 
retains  a  milky  colour.  When  fulphuric  acid  is  dropt 
into  the  watery  emulfion  of  brain,  white  flakes  feparate 
and  fwim  on  the  furface,  and  the  liquid  becomes  red. 
Nitric  acid  produces  the  fame  effects,  only  the  liquid 
becomes  yellow.  Alcohol  alfo  fepaiates  a  white  coa¬ 
gulum  from  the  emulfion,  after  it  has  been  mixed  with 
it  for  fome  hours.  When  nitric  acid  is  added  to  the 
emulfion  till  it  becomes  (lightly  acid,  a  coagulum  is 
alfo  feparated.  This  coagulum  is  of  a  white  colour  ;  it 
is  infoluble  in  water  and  in  alcohol.  Heat  foftens,  but 
does  not  melt  it.  When  dried,  it  becomes  tranfparent, 
and  breaks  with  a  glafly  fra&ure.  It  has  therefore 
{  *a8S.  fome  refemblance  to  albumen  §. 

When  brain  is  triturated  in  a  mortar  with  diluted 
fulphuric  acid,  part  is  diflolvcd,  the  reft  may  be  fepara¬ 
ted,  by  filtration,  in  the  form  of  a  coagulum.  The 
acid  liquor  is  colourlefs.  By  evaporation,  the  liquid 
becomes  black,  fulphurous  acid  is  exhaled,  and  cryftals 
appear  ;  and  when  evaporated  to  drynefs,  a  black  mafs 
remains  behind.  When  this  mafs  is  diluted  with  water> 
a  quantity  of  charcoal  feparattsj  and  the  water  remains 
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clear.  The  brain  is  completely  deeompofed,  a  qimi-  tt-ahiand 
tity  of  ammonia  combines  with  the  acid  and  forms  ful-  ^ervc‘*  i 

phat  of  ammonia,  while  charcoal  is  precipitated.  The  ' . 

water,  by  evaporation  and  treatment  with  alcohol, 
yields  fid  phat  s  of  ammonia  and  lime,  phofphoriu  acid,  230 
and  phofphats  of  foda  and  ammonia.  Brain  therefore aualy Qs. 
contains  Phofphat  of  lime>. 

-- - r - fo  da, 

- ammonia. 

Traces  alfo  of  fulphat  of  lime  can  be  di (covered  ?n 
it.  The  quantity  of  tilde  fults  is  very  fmall ;  altogether 
they  do  not  amount  to  T-fsth  Part  II*  *** 

Diluted  nitric  acid,  when  triturated  with  brain,  like- 
wife  diffolves  a  part,  and  coagulates  the  reft.  TTie  f<>- 
lution  is  tranfparent.  When  evaporated  till  the  acid' 
becomes  concentrated,  carbonic  acid  gas  and  nitrous 
gas  are  difengaged  ;  an  effervefeenee  takes  place,  white 
fumes  appear,  an  immenfe  quantity  of  ammonia  is  dif¬ 
engaged,  a  bulky  charcoal  lemains  mixed  with  a  con¬ 
fide  r  able  quantity  of  oxalic  acid#*\  *  307* 

When  brain  is  gradually  evaporated  to  drynefs  by 
the  heat  of  a  water  bath,  a  portion  of  tranfparent  li¬ 
quid  fepaiates  at  firft  from  the  reft,  and  the  refiduum, 
when  nearly  dry,  acquires  a  brown  colour  ;  its  weight* 
amourns  to  about  one-fourth  of  the  fieftrbrain.  It  may 
ftill  be  formed  into  ail  emulfion  with  water,  but  very 
foon  fepaiates  again  fpontancoufiy. 

When  alcohol  is  repeatedly  boiled  upon  this  dried 
refiduum  till  it  ctufes  to  have  any  more  a£Won,  it  di f- 
folves  about  five- eighths  of  the  whole.  When  til’s  al¬ 
cohol  cools,  it  depojits  a  yellowifh  white  fubftance, 
compofed  of  brilliant  plates.  When  kneaded  together 
by  the  fingers,  it  affumes  the  appearance  of  a  dudile 
pafte  :  at  the  temperature  of  boiling  water  it  becomes-. 

(oft,  and  when  the  heat  is  increafed  itblackens,  exhales  > 
cmpyreumatic  and  ammoniacul  fumes,  and  leaves  .behind' 
it  a  charrv  matter  ft.  When  the  alcohol  is  evaporated,!  Ibid.  313; 
it  depofites  a  yellowifh  black  matter,  which  reddens 
paper  tinged  with  turnfol,  and  readily  diffufes  itfelf 
through  water  J.  t  lb'4.  317* 

Pure  concentrated  potafs  diflblveSs  brain,  difengaging 
a  great  quantity  of  ammonia. 

Thefe  Lifts  are  fulhcient  to  (hew-  11s,  that,  exclulive 
of  the  fmall  proportion  of  faline  ingredients,  brain  is 
compofed  of  a  peculiar  matter,  differing  in  many  par¬ 
ticulars  from,  all  other  animal  fubftances,  but  having  a 
confiderable  refemblance  in  many  of  its  properties  to 
albumen.  Brain  has  been  compared  to  a  foap  ;  but  it 
is  plain  that  the  refemblance  is  very  faint,  as  fcarcely 
any  oily  matter  could  be  extricated  from  brain  by  Four¬ 
croy,  though  he  attempted  it  by  all  the  contrivances 
.which  the  prefent  ftate  of  cliemiftry.  fuggefted  ;  and  the 
alkaline  proportion  of  it  is  a  great  deal  too  fmall  to 
merit  any  attention. 


Sect.  VI.  Of  Nails ,  Horns,  Hair ,  Feathers . 

These  fubftances  have  not  hitherto  been  analyfed. 
We  know  only  that  they  have  a  great  refemblance  to 
each  other.  They  give  out  the  fame  fmell,  and  exhi¬ 
bit  the  fame  phenomena  when  burnt,  and  they  yield  the 
fame  products  when  diftilled. 

Pure  fixed  alkali  has  the  property  of  decompofing 
thefe  fubftances,  and  of  converting  them  into  ammonia 
and  oil.  The  ammonia  is  difengaged  in  great  abun¬ 
dance^  and  the  oil  combines  with  the  alkali*  and  form** 
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a  fpecies  of  foap.  When  muriatic  acid  ia  poured  into 
the  folution  of  thefe  fubftances  in  pure  foda,  a  quantity 
of  fulphurated  hydrogen  gas  is  difengaged,  and  a  black 
fnbftance,  doubtlefs  charcoal,  precipitates.  _  Hence  it 
follows  that  thefe  fubftances  contain  in  their  compofi 
tion  a  quantity  of  fulphur.  Accordingly,  if  a  bit  of 
filver  is  put  into  the  folution,  it  infiantly  affumes  a  black 
colour  §, 

de  Thefe  fubftances  fcarcely  contain  any  earthy  ingre- 
tbL.xlxiv.  dients.  One  hundred  grains  of  ox  horn,  after  calcina- 
70.  tion,  left  only  ^.04  grain  of  refiduum,  half  of  which 

was  phofphat  of  lime.  Seventy- eight  grains  of  chamois 
p'rf^r^V  l^om  left  five  grains  of  refiduum  ||. 

--■co  v>°n  '  Such  is  a  very  imperfeft  account  of  the  folids  which 
5  %  compofe  animal  bodies.  We  proceed  next  to  the  fluid 

which  circulates  through  living  bodies,  namely  Hood ; 
and  to  the  various  fecretions  farmed  from  the  blood, 
either  in  order  to  anfvver  fome  important  purpofe  to 
the  animal,  or  to  be  evacuated  as  ufelefs,  that  the  blood 
thus  purified  may  be  ipore  proper  for  anfwerir.g  the 
ends  for  which  it  is  deftined.  Many  of  thefe  fubftances 
have  been  examined  with  more  care  by  chemifts  than 
the  animal  folids. 

Sect.  VII.  Of  Blood. 

Blood  is  a  Well  known  fluid,  which  circulates  in  the 
veins  and  arteries  of  the  more  perfect  animals.  It  is  of 
a  red  colour,  has  a  corifiderable  degree  of  confiften- 
cy,  and  an  un&uous  feel,  as  if  it  contained  a  quantity 
of  foap.  Its  taile  is  (lightly  faline,  and  it  has  a  peculiar 
fmell. 

The  fpecific  gravity  of  human  blood  is,  at  a  medium, 
1  0^27  *.  Mr  Fourcroy  found  the  fpecific  gravity  cf 
bullock’s  blood,  at  the  temperature  of*  6o°,  to  be 
1.056  f*  The  blood  does  not  uniformly  retain  the 
fame  confiftcnce'in  the  farre  animal,  and  its  confidence 
in  different  animals  is  very  various.  It  is  eafv  to  fee 
that  its  fpecific  gravity  muft  be  equally  various. 

When  the  blood  is  viewed  through  a  inicrofcope,  a 
great  many  globules,  of  a  red  colour,  are  feen  floating 
in  it.  It  is  to  thefe  globules  that  the  red  colour  of  the 
blood  is  owing.  They  were  firil  examined  with  atten¬ 
tion  by  Leuwenhoeck.  Their  form,  their  proportion, 
and  the  changes  which  they  undergo  from  the  addition 
of  various  fubftances,  have  been  examined  with  the 
greateft  care  ;  but  hitherto  without  adding  much  to  our 
knowledge.  We  neither  know  tiie  ingredients  of  which 
the  red  globules  are  compofed,  nor  the  changes  to  which 
they  are  fubjetled,  nor  the  ufehil  putpofes  which  they 
ferve  ;  nor  has  any  accurate  method  been  difeovered  of 
feparating  them  from  the  reft  of  the  blood,  and  of  ob¬ 
taining  them  in  a  ftate  of  purity. 

When  blood,  after  being  drawn  from  an  animal,  is 
allowed  to  remain  for  fome  time  at  reft,  it  very  footi 
coagulates  into  a  folid  mats,  of  the  confdtence  of 
curdled  milk.  This  mafs  gradually  feparates  into  two 
parts  :  one  of  which  is  fluid,  and  is  called  ferum  ;  the 
other,  the  coagulhm,  has  been  called  cruor ,  becaufe  it 
alone  retains  the  red  colour  which  diftinguifhee  blood. 
This  feparation  is  very  fimihir  to  the  reparation  of 
curdled  milk  into  curds  and  whey.  'The  cruor  ufip.lly 
finks  to  the  bottom  of  the  veflel,  and,  of  courfej  is  co¬ 
vered  by  the  ferum. 

The  cruor,  or  clot  as  it  is  fometimes  called,  is  of  a 
*ed  colour,  •  and  poflefles  considerable  confidence.  Its 
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mean  fpecific  gravity  is  about  I.24J  :£.  if  we  waft  Blood.  Eli 

the  cruor  in  a  (efficient  quantity  of  water,  it  gradually  v— . 

lofts  its  red  colour,  and  affumes  the.  appearance  of  a ^ 
whitilh,  fibrous,  eiaftic  mafs,  which  poflefles  all  the  pro- 
perties  of  Jlbritia.  The  cruor  therefore  is  compofed  h.  41  ^ 

chiefly  of  fibrina.  The  water  in  which  it  has  been 

wafhed  afTumes  a  red  colour,  but  continues  tranfparent. 

•It  is  evident  from  this  that  it  contains,  di Solved  in  it, 
the  red  globules  ;  not,  however,  in  a  ftate  of  purity,  for 
it  is  impoflible  to  feparate  the  cruor  completely  from 
the  feium  :  confequently  the  water  mult  contain  both 
ferum  and  red  globules.  We  know,  however,  from 
•this,  that  the  red  globules  are  foluble  in  water.  The 
cruor  of  the  blood,  then,  its  compofed  of  red  globules 
and  fibrina. 

If  the  cruor  of  the  blood  be  expofed  to  a  gentle  heat, 
it  becomes  gradually  dry  and  brittle.  If  this  dry  mafs 
be  fubmitted  to  diftillation,  it  yields  water,  ammonia,  a 
thick  empyreumatic  oil,  and  much  carbonat  of  ammo¬ 
nia  :  there  remains  a  fpongy  coal  of  a  brilliant  appear¬ 
ance,  from  which  fulphuric  acid  extradts  foda  and  iron; 
there  remains  behind  a  mixture  of  phofphat  of  lime  and 
charcoal  || .  _  ...  ||  fWmj 

When  the  fibrina  is  diftilled,  it  yields  precifely  theui*  26/*  | 
fame  produdts ;  but  the  refiduum  contains  neither  iron 
nor  foda.  The  red  water,  on  the  contrary,  which  had 
been  employed  to  wadi  the  cruor,  contains  both  of  thefe 
fubftances,  especially  iron  ;  which  may  be  obtained  in 
the  ftate  of  ox  yd  by  evaporating  this  water  to  drynefs, 
and  calcining  the  relidpum  ^[.  Thefe  fa&s  are  fuff!  «[/£&  I 
cient  to  demonftrate  that  the  red  globules  contain  iron  ; 
oonfequently  the  opinion  that  their  colour  depends  upon 
that  metal  is  at  leaft  poffible.  It  is  probably  owing  to 
the  foda  which  it  contains,  that  the  prefence  of  iron 
cannot  be  afeertained  in  the  folution  of  thefe  globules 
by  the  ufual  tells.  The  prufiian  alkali  caufes  no  pre¬ 
cipitate  ;  the  infufion  of  nut  galls  gives  it  no  blue  or 
purplifh  tinge*.  *  Wefft 

The  ferum  is  of  a  light  greenifli  yellow  colour  ;  it  Tr' 
has  the  tafte,  fmell,  and  feel  of  the  blood,  but  its  con-1^* 
fiftence  is  not  fo  great.  Its  mean  fpecific  gravity  13 
about  1.0287  f.  It  converts  fyrup  of  violets  to  ajum 
green,  and  therefore  contains  an  alkali.  On  examina jltr^ 
tion,  it  is  found  that  it  owes  this  property  to  a  portion  Hallers 
of  foda.  Vvhcn  heated  to  the  temperature  of  l  56° 
the  ferum  coagulates,  as  Harvey  firft  difeovered  f.  It 
coagulates  alfo  when  boiling  water  is  mixed  with  it ;  j. 
but  if  ferum  be  mixed  with  fix  parts  of  cold  water,  it  Anim.  p. 
does  not  coagulate  by  heat  J.  Wficn  thus  coagulated,  161. 
it  has  a  greyilh  white  colour,  and  is  not  unlike  the  ^ 
boiled  white  of  an  eggj.  If  the  coagulum  be  cut  into  ^  ^ 
fmall  pieces,  a  muddy  fluid  may  be  (queezed  from  it, 157 
which  has  been  termed  the  ferojity.  After  the  fepara- §  Mil* 
tion  of  this  fluid,  if  the  relidnum  he  carefully  wafhed 
in  boiling  water  and  examined,  it  will  be  found  to  pof- 
fefs  all  the  properties  of  albumen.  The  ferum,  there¬ 
fore,  contains  a  corifiderable  proportion  of  albumen.  ’ 

Hence  its  coagulation  by  heat,  and  the  other  phenomena 
which  albumen  ufually  exhibits. 

If  the  ferofity  be  gently-  evaporated  till  it  becomes 
concentrated,  and  then  be  allowed  to  cool,*  it  affumes 
the  form  of  a  jelly,-  as, was  firft  obferved  by  iDe-Haen  [|.  ||  Ilid. 
Consequently  it  contains  gelatine. 

If  ferum  be  mixed  with  twice  its  weight  of  water, 
and,  aftex  coagulation  by  beat,  the  albumen  be  fepara- 

ted 
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ted  by  filtration,  and  the  liquid  be  flowly  evaporated 
till  it  is  confiderably  concentrated,  a  number  of  cryftals 
are  depofited  when  the  liquid  is  left  Handing  in  a  cool 
place.  Thefe  cryllals  conliib  of  muriat  of  foda  and  car- 
bonat  of  foda  <jf. 

Thus  it  appears  that  the  ferum  of  the  blood  contains 
albumen,  gelatine,  foda,  muriat  of  foda,  and  carbonatrof 
foda,  befides  a  portion  of  water. 

Gelatine  may  be  precipitated  from  the  ferofity  by 
the  three  mineral  acids.  Mr  Hunter  obferved,  that  Gou¬ 
lard’s  extract,  or,  which  is  the  fame  thing,  acetite  of 
lead  diffolved  in  acetous  acid,  produces  with  gelatine  a 
copious  precipitate  ^J.  When  nitiic  acid  is  dillilled  off 
ferum,  it  converts  it  partly  into  pruffic  acid  *.  Acids, 

}  alcohol,  and  tan,  precipitate  the  albumen  in  different 
ftates  ;  but  this,  after  what  has  been  faid  in  the  lalt  chap¬ 
ter,  fe&ion  ii.  requires  no  farther  explanation. 

The  proportion  between  the  cruor  and  ferum  of  the 
blood  varies  much  in  different  animals,  and  even  in  the 
fame  animal  in  different  circumftances.  The  moft  com¬ 
mon  proportion  is  about  one  part  of  cruor  to  three 
parts  of  ferum  ;  but  in  many  cafes  the  cruor  exceeds 
and  falls  fhort  cf  this  quantity  :  the  limits  of  the  ratios 
•of  thefe  fubftances  to  each  other  appear,  froma  compa- 
rifon  of  the  concluilons  of  moll  of  thofe  who  have 
written  accurately  on  the  fubjedl,  to  be  I  :  i  and  1:45 
but  the  firll  cafe  mult  be  very  rare  indeed  *. 

When  new-drawn  blood  is  llirred  briflcly  round  with 
a  Hick,  or  the  hand,  the  whole  of  the  fibrina  collects 
together  upon  the  Hick,  and  in  this  manner  may  be  fe- 
parated  altogether  from  the  relt  of  the  blood.  The 
red  globules,  in  this  cafe,  remain  behind  in  the  ferum. 
It  is  in  this  manner  that  the  blood  is  prepared  for  the 
different  purpofes  to  which  it  is  put  :  as  clarifying 
fugar,  making  puddings,  Sec.  After  the  fibrina  is  thus 
feparated,  the  blood  no  longer  coagulates  when  allowed 
to  remain  at  rell,  blit  a  fpongy  flaky  matter  feparates 
from  it  and  fwims  on  the  furfacci'. 

When  blood  is  diied  by  a  gentle  heat,  water  exhales 
from  it,  retaining  a  very  fmall  quantity  of  animal  matter 
in  folution,  and  confequently  having  the  odour  of  blood. 
Blood  dried  in  this  manner  being  introduced  into  a  re¬ 
tort  and  dillilled,  there  comes  over,  firll  a  clear  watery 
liquor,  then  carbonic  acid  gas,  and  carbonat  of  ammo¬ 
nia,  which  cry flallizes  in  the  neck  of  the  retort  ;  after 
thefe  producls  there  comes  over  a  fluid  oil,  carbonated 
hydrogen  gas,  and  an  oily  fubflance  of  the  confidence 
of  butter.  The  watery  liquor  polfeffes  the  property  of 
precipitating  from  fulphat  of  iron  a  green  powder  : 
muriatic  acid  diffolves  part  of  this  powder,  and  there 
remains  behind  a  little  prufiian  blue.  Confequently 
this  watery  liquor  contains  both  an  alkali  and  pruflic 
acid  %. 

9216  grains  of  dried  blood  being  put  into  a  large 
crucible,  and  gradually  heated,  at  firll  became  nearly 
fluid,  and  fwelled  up  confiderably,  emitted  a  great  many 
fetid  fumes  of  a  yellowifh  colour,  and  at  lalt  took  fire 
and  burned  with  a  white  flame,  evidently  owing  to  the 
prefence  of- oil.  After  the  fidme  and  the  fumes  had 
difappeared,  a  light  fmoke  was  emitted,  which  affedled 
the  eyes  and  the  nofe,  which  had  the  odour  rof  pruiilc 
acid,  and  reddened  moift  papers  fkuned  with  vegetable 
blues.  At  the  end  of  fix  hour*,  when  the  matter  had 
loll  five-fixths  of  its  fubflance,  it  melted  anew,  exhibit- 
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ed  a  purple  flame  on  its  furface,  and  emitted  a  thick 
fmoke.  This  fmoke  affedled  the  eyes  and  noftrils,  and 
reddened  blue  paper,  but  it  had  not  the  fmell  of  pruffic 
acid.  When  a  quantity  of  it  was  colle6led  and  exa¬ 
mined,  it  was  found  to  poflefs  the  properties  of  phof- 
phoric  acid.  The  refiduum  amounted  to  1 3 1  grains; 
it  had  a  deep  black  colour,  and  a  metallic  brilliancy, 
and  its  particles  were  attracted  by  the  magnet*  It  con¬ 
tained  no  nncombined  foda,  though  the  blood  itfelf,  be¬ 
fore  combuflion,  contains  it  abundantly  ;  but  water  ex¬ 
tracted  from  it  muriat  of  foda,  part  of  the  rell  was  dif- 
folved  by  muriatic  acid,  and,  of  courfe,  was  lime  ;  there 
was  befides  a  little  filica,  which  had  evidently  been  fe¬ 
parated  from  the  crucible.  The  iron  had  been  reduced 
during  the  combuflion  J.  f  Fourcrcy 9 

Such  are  the  properties  of  blood,  as  far  as  they  have 
been  hitherto  afeertained  by  experiment.  Wt  have  feen  15  f. 
that  it  contains  the  following  ingredients  : 

1.  Water,  5.  Iron, 

2.  Fibrina,  6.  Soda, 

3.  Albumen,  7.  Muriat  of  foda, 

4.  Gelatine,  8.  Phofphat  of  lime. 

But  our  knowledge  of  this  fingular  fluid  is  by  no 

means  fo  complete  as  it  ought  to  be  ;  a  more  accurate 
analyfis  would  probably  dilcover  the  prefence  of  other 
fubltances,  and  enable  us  to  account  for  many  of  the 
properties  of  blood  which  at  prefent  are  inexplicable. 

It  would  be  of  great  confequence  alfo  to  compare 
together  the  blood  of  different  animals,  and  of  the  fame 
animal  at  different  ages,  and  to  afeertain  in  what  parti¬ 
culars  they  differ  fiom  each  other.  This  would  pro- 
bably  throw  light  on  fome  of  the  obfcurcfl  parts  of  the 
animal  economy.  Very  little  progrtfs  has  hitherto  been 
made  in  thefe  refearches  :  if  we  except  the  labours  of 
Rouelle,  who  obtained  nearly  the  fame  ingredients, 
though  in  different  proportions,  from  the  blood  of  a 
great  variety  of  animals,  the  experiments  of  Four- 
croy  on  the^blood  of  the  human  foetus  are  almofl  the 
only  ones  of  that  kind  with  which  we  are  acquainted. 

He  found  that  it  differs  from  the  blood  of  the  adult  Blood  of 
in  three  things  :  j jl,  Its  colouring  matter  is  darker, ^®tus# 

and  feems  to  be  more  abundant  ;  2  J,  It  contains  no 
fibrina,  but  probably  a  greater  proportion  of  gelatine 
than  blood  of  adults;  3 d,  1 1  containsno  phofphoric  acidf . )  WU. 

The  examination  of  difeafed  blood,  too,  would  be  of  257 
great  confequence  ;  becaufe  the  difference  of  its  proper-  DT*.  H 
ties  from  the  blood  or  people  in  health  might  throw li  coa* 
much  light  on  the  nature  of  the  difeafe.  It  is  well 
known,  that  when  a  perfnn  labours  under  inflammation, 
his  blood  is  not  fufceptible  of  coagulating  fci  foon  as 
healthy  blood.  This  longer  time  allows  the  red  globules 
to  fink  to  the  bottom,  and  the  coagulated  fibrina  ap¬ 
pears  at  the  top,  of  it3  natural  whitilh  colour.  Hence 
the  appearance  of  the  huffy  ccat ,  as  it  is  called,  which 
characterizes  blood  during  inflammation. 

During-.that  difeafe  which  is  known  by  the  name  of 
diabetes,  in  which  the  urine  is  excellive  in  quantity,  and 
contains  fugar,  the  ferum  of  blood  often,  as  appear 
from  the  experiments  of  Dr  Dobfon  and  Dr  Hollo,  at- 
fumes  the  appearance  of  whey  ;  and,  like  it,  leans  to 
contain  fugar,  or,  at  lead,  it  has  loll  its  ufual  fait  tallc. 

Fourcroy  mentions  a  cafe  of  extreme  feeblenefs,  iu 
which  all  the  parts  of  the  body  were  in  an  unufual  re¬ 
laxed  Hate,  in  that  paaent  a  quantity  of  blood  oozed 
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out  from  the  eve-lids,  which  tinged  linen  blue,  as  if  it 


Milk.  UUU  lium  luv  v  * >  -  -  u  . 

had  been  flained  with  pruflian  blue.  Here  pruthc  ai 
kali  feems  to  have  been  formed  in  the  blood. 


Sect.  VIII.  0/ Mux. 


Milk  is  a  fluid  fecreted  by  the  female  of  all  thofc 
animals  denominated  mammaVuiy  and  intended  evidently 
for  the  nonrifhment  of  her  offspring.  <  #  _ 

The  milk  of  every  animal  has  certain  peculiarities 
which  diftinguifh  it  from  every  other  milk.  But  the 
animal  whofe  milk  is  mod  made  ufe  of  by  man  as  an 
article  of  food,  and  with  which,  confequently,  we  are 
bed  acquainted,  is  the  cow.  Chemifts,  therefore,  have 
made  choice  of  cow’s  milk  for  their  experiments.  We 
fhall  at  firft  confine  ourfelves  to  the  properties  and  ana- 
lyfis  of  cow’s  milk,  and  afterwards  point  out  in  what 
refped  the  milk  of  other  animals  differs  from  it,  as  far 
at  lead  as  thefc  differences  have  hitherto  been  afeer- 

tained.  #  .  . 

Properties  Milk  is  an  opaque  fluid,  of  a  white  colour,  .itght 
of  milk.  peculiar  finell,  and  a  pleafant  fweetifh  tafte.  When 
newly  drawn  from  the  cow,  it  has  a  taffe  very  different 
from  that  which  it  acquires  after  it  has  been  kept  for 
fome  hours. 

It  is  liquid,  and  wets  all  thofe  fubftances  which  can 
be  moifter.ed  by  water  ;  but  its  confidence  is  greater 
than  that  of  water,  and  it  is  flightly  un&uous.  Like 
water,  it  freezes  when  cooled  down  to  about  30°  ;  but 
Parmentier  and  Deyeux,  to  whom  we  are  indebted  for 
by  far  the  completed  account  of  milk  hitherto  publifh- 
ed,  found  that  its  freezing  point  varies  eonfiderably  in 
the  milk  of  different  cows,  and  even  of  the  fame  cow 
*  Jour .  de  at  different  times  *.  Milk  boils  alfo  when  fufllciently 
S^ii  ^eatet^  5  but  kime  variation  takes  place  in  the  boil* 
Vn,5M  ing  point  of  different  milks,  though  it  never  deviates 
very  far  from  the  boiling  point  of  water.  Milk  is  fpe- 
cidcally  heavier  than  water,  and  lighter  than  blood  ; 
but  the  precife  degree  cannot  be  aicertained,  becaufe 
almod  every  particular  milk  has  a  fpecific  gravity  pecu¬ 
liar  to  itfelf. 

When  milk  is  allowed  to  remain  for  fome  time  at 
red,  there  eolleds  on  its  furface  a  thick  un&uous  yel- 
lowifh  coloured  fubdance,  known  by  the  name  of  cream. 
The  cream  appears  fooner  in  milk  in  fummer  than  in 
winter,  evidently  owing  to  the  difference  of  tempera¬ 
ture.  In  fummer,  about  four  days  of  repofe  are  ne- 
ceffary  before  the  whole  of  the  cream  collects  on  the 
furface  of  the  liquid  ;  but  in  winter  it  requires  at  lead 
Founrcy ,  double  the  timef. 

Ann.  de  After  the  cream  is  feparated,  the  milk  which  re- 
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mains  is  much  thinner  than  before,  and  it  has  a  bluifh 


white  colour.  If  it  be  heated  to  the  temperature  of 
IOO°,  and  a  little  rennet ,  which  is  water  digeded  with 
the  inner  coat  of  a  calf’s  domach,  and  prelerved  with 
fait,  be  poured  into  it,  coagulation  enfues  ;  and  if  the 
coagulum  be  broken,  the  milk  very  foon  feparates  into 
two  fubdances :  a  folid  white  part,  known  by  the  name 
of  curd ;  and  a  fluid  part,  called  whey. 

Thus  we  fee  that  milk  may  be  eafily  feparated  into 
^  three  parts  ;  namely,  cream ,  curd ,  and  whey. 

Cream  Cream  is  of  a  yellow  colour,  and  its  confidence  in¬ 
creases  gradually  by  expofure  to  the  atmofphere.  In 
three  or  four  days,  it  becomes  fo  thick  that  the  vefiel 
which  contains  it  may  be  inverted  without  rifking  any 
Jofs.  In  eight  or  ten  days  more  its  furface  is  covered 


*40 


UBSTANCES.  <  Parti: 

over  with  mucors  and  byffi,  and  it  has  no  longer  the  Milk, 
flavour  of  cream,  but  of  very  fat  cheefe  *.  This  is  the^v* 
procefs  for  making  what  in  this  country  is  called  a  cream 
cheefe.  #  De**UX)  1 

Cream  pofleffes  many  of  the  properties  of  an  oil.  It  Jnn.de 
is  fpecifically  lighter  than  water,  it  haa  an  un&uous^-vii. 
feci,  Aains  clothes  precifely  in  the  manner  of  oil  ;  and371* 

'if  it  be  kept  fluid,  it  contrads  at  lad  a  tade  which  is 
very  analogous  to  the  rancidity  of  oilsf .  When  kept  [  Ibid,  $ 
boiling  for  fome  time,  a  little  oil  makes  its  appearance, 

-and  floats  upon  its  furface  %.  Cream  is  neither  folublef  Uld.  $ 
in  alcohol  nor  oils  §.  Thefe  properties  are  fufficient  to  j 
(hew  us  that  it  contains  a  quantity  of  oil  ;  but  this  oil 
is  combined  with  a  part  of  the  curd,  and  mixed  with 
ffome  tferiim.  Cream,  -then,  is  compofed  of  a  peculiar 
oil,  curd,  and  ferum.  The  oil  may  be  eafily  obtained 
feparate  by  agitating  the  cream  for  a  confiderable  time. 

This  procefs,  known  to  every  body,  is  called  churn - 
ing.  After  a  certain  time,  the  cream  feparates  into 
two  portions  :  one  fluid,  and  refembling  creamed  milk ; 
the  other  folid,  and  called  butter. 

Butter  is  of  a  yellow  colour,  poffefles  the  properties Conreru 
of  an  oil,  and  mixes  readily  with  other  oily  bodies,  into  butt 
When  heated  to  the  temperature  of  96°,  it  melts,  and 
becomes  tranfparent ;  if  it  be  kept  for  fome  time  melt¬ 
ed,  fome  curd  and  water  or  whey  feparate  from  it,  and 
k  affames  exa&ly  the  appearance  of  oil  |j.  But  ihis||  Fm 
procefs  deprives  it  in  a  great  meafure  of  its  peculiar 
flavour.  .  #  ,70<’ 

When  butter  is  kept  for  a  certain  time,  it  becomes 
rancid,  owing  in  a  good  meafure  to  the  prefence  of 
thefe  foreign  ingredients  ;  for  if  butter  be  well  wafhed, 
and  a  great  portion  of  thefe  matters  feparated,  it  does 
not  become  rancid  nearly  fo  foon  as  when  it  is  not  treat¬ 
ed  in*  this  manner.  It  was  formerly  fuppofed  that  this 
rancidity  was  owing  to  the  developement  of  a  peculiar 
acid  ;  but  Parmentier  and  Deyeux  have  Ihewn,  that  no 
acid  is  prefent  in  rancid  butter*.  When  butter  is  di 
Aided,  there  comes  over  water,  febacic  acid,  and  oil,  at 
fird  fluid,  but  afterwards  concrete.  The  carbonaceous 
refiduum  is  but  fmall 

Butter  may  be  obtained  by  agitating  cream  newly  And  he 
taken  from  milk,  or  even  by  agitating  milk  newly  drawn 
from  the  cow.  But  it  is  ufual  to  allow  cream  to  re¬ 
main  for  fome  time  before  it  is  churned.  Now  cream, 
by  danding,  acquires  a  four  tade  ;  butter  therefore  is 
commonly  made  from  four  cream.  Frefli  cream  requires 
at  lead  four  times  as  much  churning  before  it  yields  its 
butter  as  four  cream  does  f  ;  confequently  cream  ac-f  Foun 
quires,  by  being  kept  for  fome  time,  new  properties,  in 16 
confequcncc  of  which  it  is  more  eafily  converted  into 
butter.  When  very  four  cream  is  churned,  every  one 
who  has  paid  the  ftnalled  attention  mud  have  perceived, 
that  the  butter-milk,  after  the  churning,  is  not  nearly 
fo  four  as  the  cream  had  been.  The  butter,  in  all  cafes, 
is  perfe&ly  fweet ;  confequently  the  acid  which  had 
been  evolved  has  in  a  great  meafure  difappeared  during 
the  procefs  of  churning.  It  has  been  aicertained,  that 
cream  may  be  churned,  and  butter  obtained,  though  the 
contact  of  atmofpheric  air  be  excluded  %.  W e  have  t 
no  doubt,  that  in  all  cafes  where  fuch  an  experiment LaSt' 
fucceeded,  the  cream  on  which  it  was  made  had  pre- 
vioufly  become  four.  On  the  other  hand,  it  has  been  ^ 
ascertained,  that  when  cream  is  churned  in  contad  with^'j 
air,  it  abforbs  a  confiderable  quantity  of  it  §  ;  and  itportfo 
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cannot  be  doubted,  that  the  portion  abforbed  is  oxy* 
£>tn* 

Thefe  fa&s  are  fufficient  to  afford  U9  a  key  to  ex¬ 
plain  what  takes  place  during  the  procefs  of  churning. 
There  is  a  peculiar  oil  in  milk,  which  has  fo  ftrong  an 
affinity  for  the  other  ingredients,  that  it  will  not  Sepa¬ 
rate  from  them  fpontineoully  ;  but  it  has  an  affinity  for 
oxygen,  and  when  combined  with  it,  forms  the  concrete 
body  called  butter .  Agitation  produces  this  combination 
of  the  oil  with  oxygen  ;  either  by  caufing  it  to  abforb 
oxygen  from  the  air,  or,  if  that  be  impoffible,  by  fepara- 
ting  it  from  the  acid  which  exifts  in  four  cream.  Hence 
the  abforption  of  air  during  churning  ;  hence  alfo  the 
increafe  of  temperature  of  the  cream,  which  Dr  Young 
found  to  amount  conftantly  to  40 ;  and  hence  the 
fweetnefs  of  the  butter  milk  compared  with  the  cream 
from  which  it  was  obtained. 

The  affinity  of  the  oil  of  cream  for  the  other  ingre¬ 
dients  is  Inch,  that  it  never  feparates  completely  from 
them.  Not  only  is  curd  and  whey  always  found  in  the 
cream,  but  fomc  of  this  oil  is  conftantly  found  in  cream¬ 
ed  milk  and  even  in  whey  :  for  it  has  been  afeertnined 
by  a&ual  experiment,  that  butter  may  be  obtained  by 
churning  whey  ;  27  Scotch  pints  of  whey  yield  at  an 
.  average  about  a  pound  of  butter  ||.  This  accounts  for 
/,  a  fadt  well  known  to  thofe  who  fupetintend  dairies,  that 
a  good  deal  more  butter  may  be  obtained  from  the  fame 
quantity  of  milk,  provided  it  be  churned  as  drawn  from 
the  cow,  than  when  the  cream  alone  is  collected  and 
churned. 

The  butter-milk,  as  Parmentier  and  Deyeux  afeer- 
tained  by  experiment,  pofiefles  precifely  the  properties 
of  milk  deprived  of  cream  ^[. 

Curd,  which  may  be  feparated  from  creamed  milk 
by  rennet,  ha9  all  the  properties  of  coagulated  albu¬ 
men.  It  is  white  and  folid  ;  and  when  all  the  moifture 
is  fqueezed  out,  it  has  a  good  deal  of  brittlenefs.  It 
is  infoluble  in  water  ;  but  pure  alkalies  and  lime  diftblve 
it  readily,  efpecially  when  affifted  by  heat ;  and  when 
fixed  alkali  is  ufed,  a  great  quantity  of  ammonia  is  e- 
mitted  during  the  folution.  The  folution  of  curd  in 
foda  is  of  a  red  colour,  at  lead  if  heat  be  employed  ; 
owing  probably  to  the  feparation  of  charcoal  from  the 
curd  by  the  a&ion  of  the  alkali*.  Indeed,  when  a 
ftrong  heat  has  been  nfed,  charcoal  precipitates  as  the 
folution  cools  f.  The  matter  diffolved  by  the  alkali 
may  be  feparated  from  it  by  means  of  any  acid  ;  but  it 
has  loft  all  the  properties  of  curd.  It  is  of-a  black  co¬ 
lour,  melts  like  tallow  by  the  application  of  heat,  leaves 
oily  ftains  011  paper,  and  never  acquires  the  confidence 
of  curd  Hence  it  appears  that  curd,  by  the  adfion 
of  a  fixed  alkali,  is  decompofed,  and  converted  into  two 
new  fubftanees,  ammonia,  and  oil  or  rather  fat. 

Cnrd  is  foluble  alfo  in  acids.  If,  over  cuid  newly 
precipitated  from  milk,  and  not  dried,  there  be  poured 
eight  parts  of  water,  containing  as  much  of  any  of  the 
mineral  acids  as  gives  it  a  fenfibly  acid  tafte,  the  whole 
.is  diffolved  after  a  little  boiling  §.  Acetous  acid  and 
la6tic  acid  do  not  diftblve  curd  when  very  much  dilu¬ 
ted  || .  But  chefe  acids,  when  concentrated,  diffolve  it 
readily,  and  in  confiderable  quantity  It  is  remark¬ 
able  enough,  that  concentrated  vegetable  acids  diffolv 


either  very  little  effe&.on  it,  as  fulphuric  acid  *  ;  or  ^ 
decompofe  it,  as  nitric  acid.  By  means  of  this  laft  acid,  #  parmrn 
as  Berthollet  difeovered,  a  quantity  of  azotic  gas  may  * 

be  obtained  from  curd.  27J 

Curd,  as  is  well  known,  is  ufed  in  making  cheefe;  of  cheefe. 
and  the  cheefe  is  the  better  the  more  it  contains  of 
cream,  or  of  that  oily  matter  which  conftitutes  cream. 

It  is  well  known  to  cheefemakers,  that  the  goodnefs 
of  it  depends  in  a  great  meafure  on  the  manner  of  fe- 
parating  the  whey  from  the  curd.  If  the  milk  be 
much  heated,  the  coagulum  broken  in  pieces,  and  the 
whey  forcibly  feparated,  as  is  the  pra&ice  in  many 
parts  of  Scotland,  the  cheefe  is  fcarce  good  for  any 
thing  ;  but  the  whey  is  delicious,  efpecially  the  laft 
fqueezed-out  whey,  and  butter  may  be  obtained  from 
it  in  confiderable  quantity.  A  full  proof  that  nearly 
the  whole  creamy  part  of  the  milk  lias  been  fepara¬ 
ted  with  the  whey.  Whereas  if  the  milk  be  not  too 
much  heated  (about  ico°  is  fufficient),  if  the  coagulum 
be  allowed  to  remain  unbroken,  and  the  whey  be  fepa¬ 
rated  by  very  flow  and  gentle  preffure,  the  cheefe  is  ex¬ 
cellent  ;  but  the  whey  is  almoft  tranfparent,  and  nearly 
colourlcfs. 

Good  cheefe  melts  at  a  moderate  heat  ;  but  bad 
cheefe,  when  heated,  dries,  curls,  and  exhibits  all  the 
phenomena  of  burning  horn.  Hence  it  is  evident,  that 
all  the  properties  in  which  curd  differs  from  albumen 
are  owing  to  its  containing  combined  with  it  a  quantity 
of  the  peculiar  oil  which  conftitutes  the  diftinguifhing 
charadleriftic  of  cream  ;  hence  its  flavour  and  fmcll ; 
and  hence  alfo  the  white  colour  of  milk. 

This  famenefs  of  curd  and  albumen  ffiews  us,  thatC'»ag»!la- 
the  coagulation  of  milk  and  of  albumen  depend  upon*  on  °1 
the  fame  caufe.  Heat,  indeed,  does  not  coagulate  milk,  nu‘U 
becaufe  the  albumen  in  it  is  diluted  with  too -large  a 
quantity  of  water.  But  if  milk  be  boiled  in  contact 
with  air,  a  pellicle  foon  forms  on  its  furface,  which  1  . 

the  properties  of  coagulated  albumen  :  if  this  pellicle  be 
removed,  another  fucceeds  ;  and  by  continuing  the  boil¬ 
ing,  the  whole  of  the  albuminous  or  curdy  matter  may 
be  feparated  from  milk*.  When  thi-s  pellicle  is  allow-*  Pormen 
ed  to  remain,  it  falls  at  laft  to  the  bottom  of  the  veffel, P* 
where,  being  expofed  to  a  greater  heat,  it  becomes41*^’ 
brown,  and  communicates  to  milk  that  difagrceable 
tafte  which,  in  this  country  is  called  a Jinged  tafte.  It 
happens  more  readily  when  milk  is  boiled  along  with 
rice,  flour,  &c. 

If  to  boiling  milk  there  be  added  as  much  of  any  neu¬ 
tral  fait  as  it  is  capable  of  difiblving,  or  of  iugar,  or  of 
gum  arabic,  the  milk  coagulates,  and  the  curd  feparatesf .  f  S.beelc,  ii. 
Alcohol  alfo  coagulates  milkt ;  as  do  all  acids,  rennet,**2, 
and  the  mfufion  of  the  flowers  of  artichoke,  and  of  th  1 

thiftle  || .  If  milk  be  diluted  with  ten  times  its  v/eight4i6. 
of  water,  it  cannot  be  made  to  coagulate  at  all  ^[.  ||  Ibid. 

Whey,  after  being  filtered,  to  feparate  a  quantity  of  ^  ii. 

curd  which  ftill  continues  to  float  through  it,  is  a  thin'54* 
pellucid  fluid,  of  a  vellowifti  green  colour  and  pleafanti>r  ^ 
fweetifh  tafte,  in  which  the  flavour  of  milk  may  be  d i - ( , /'w h cy ^ 
flingnifhed.  It  always  contains  fome  curd  ;  but  nearly 
the  whole  may  be  feparated  by  keeping  the  whey  for 


fome  time  boiling  ;  a  thick  white  feum  gathers  on 

by  the 


_  the 

furface,  which  in  Scotland  is  known  by  the  name  of 
curd  readily,  but  have  very  little  adlion  on  it  when  they  float  whey.  When  this  feum,  which  conlifts  of  the 
are  very  much  diluted  :  whereas  the  mineral  diffolve  curdy  part,  is  carefully  feparated,  the  whey,  after  being 
it  when  much  diluted;  but  when  concentiated,  have  allowed  to  remain  at  left  for  fome  hours,  to  give  the 
Suppl.  Vol.  II.  Part  II.  4^  remainder 
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of  the  curd  time  to  precipitate,  is  decanted 
oT,  almoft  as  colourlels  as  water,  and  fear cely  any  of 
the  peculiar  tafte  of  milk  can  be  diftinguifhed  in  it  If 
it  be  now  (lowly  evaporated,  it  depotites  at  laft  a  num¬ 
ber  of  white  coloured  cryftats,  which  aie  fugar  of  milk. 

Towards  the  end  of  the  evaporation,  fome  cryftals  of 
muriat  of  potafs  and  of  muriat  of  lime  make  their  ?.p- 
*  According  to  Scheele,  it  contains  alfo  a 
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After  the  falts  have  been  obtained  from  whey,  what 
remains  concretes  into  a  jelly  or*  cooling  Hence  it 
follows,  that  whey  alfo  contains  gelatine*  Whey,  then, 
is  compofed  of  water,  fugar  of  milk,  gelatine,  muriat 
of  potafs,  and  muriat  of  lime.  rI  he  other  falts,  which 
are  fometimes  found  in  it,  are  only  accidentally  pre- 

fent.  '  .  . 

If  whey  be  allowed  to  remain  for  fome  time,  it  be¬ 
comes  four,  owing  to  the  formation  of  a  peculiar  acid 
known  by  the  name  of  ladle  acid.  It  is  to  this  property 
of  whey  that  we  are  to  aferibe  the  acidity  which  milk 
cortrafts  ;  for  neither  curd  nor  cream,  perfectly  freed 
from  ferum,  feem  fufceptible  of  acquiring  acid  proper¬ 
ties.  Hence  the  reafon,  alfo,  that  milk,  after  it  be¬ 
come^  four,  always  coagulates.  Boiled  milk  has  the 
property  of  continuing  longer  fwcet ;  but  it  is  Angular 
enough,  that  it  runs  fooner  to  putrefaction  than  ordi¬ 
nary  milk  *. 

the  acid  of  milk  differs  confiderably  from  the  ace 
yet  viregar  may  be  obtained  from  milk  by  a  very 
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fimple  orocefs.  If  to  fomewhat  more  than  8  lbs.  troy 
of  milk,  fix  fpoon fills  of  alcohol  be  added,  and  the  mix¬ 
ture  well  corked  be  expofed  to  a  heat  fuffident  to  fup* 
port  fermentation  f  provided  attention  be  p>id  to  allow 
the  carbonic  acid  ga  to^  efcaoe  from  time  to  tune),  the 
whey,  in  about  a  month,  will  be  found  converted  into 
vinegar  f . 

Milk  is  almoft  the  only  animal  fubflance  which  may 
be  made  to  undergo  the  vinous  fermentation,  and  to  af 
ford  a  liquor  refembling  wine  or  beer,  from  which  al¬ 
cohol  may  be  feparated  by  diftillation.  This  lingular 
fad  fee  ms  to  have  been  fir  ft  discovered  by  the  Tartars; 
thev  obtain  all  their  frdrituous  liquors  from  mares  milk. 
It  has  been  afeeruim’d,  that  milk  is  incapable  of  being 
converted  into  wine  till  it  has  become  four  ;  after  this, 
nothing  is  neceflary  but  to  place  it  in  the  proper  tern 
perature,  the  fomentation  begins  of  irs  own  accord, 
and  continues  till  the  formation  of  wine  be  completed 
Scheele  had  obferved,  that  milk  was  capable  of  ferment¬ 
ing,  and  that  a  great  quantity  of  carbonic  aerd  gas  was 
.extricated  from  it  during  this  fermentation  |[.  But  he 
did  not  fulped,  that  the  refult  of  this  fermentation  was 
the  formation  of  an  intoxicating  liquor  fimilar  to  wine. 

When  milk  is  diftilkd  by  the  heat  of  a  water  bath, 
there  comes  over  water,  having  the  peculiar  odour  of 
milk;  which  putriftes,  and  confequently  contains,  be- 
fides  mere  water,  fome  of  the  other  conftituent  parts  of 
milk.  After  fome  time,  the  milk  coagulates  as  al¬ 
ways  happens  when  hot  albumen  acquires  a  certain  de¬ 
gree  of  concentration.  There  remains  behind  a  thick 
nn&uous  yeP.owifh  white  fubflance,  to  which  Hoffman 
gave  the  name  of  frcHichlpctnn.  This  fubflance,  when 
the  f  rt  is  increafed,  yields  at  firft  a  tranfparent  liquid, 
which  becomes  gradually  more  colouicd  ;  fome  very 
fluid  oil  conies  over,  then  ammonia,  an  acid,  and  at  laft 
a  very  thick  black  oil.  Towards  the  end  of  the  pro- 
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tains 


does  not  differ  from  cream  except  in  confidence  The 
oily  part  of  the  cream,  then,  cannot  be  feparated  by  agi¬ 
tation  from  the  curd  J.  This  cieam  contains  a  greater  \  Ibid. 
portion  of  curd  than  the  cream  of  cows  milk  *.  #  7^ 

When  this  milk,  after  the  curd  is  ftrwated  from  it, 
is  (lowly  evaporated,  it  y  it  Ids  cry  Hals  of  fugar  of  milk, 
and  of  muriat  of  foda.  The  quantity  of  Tugar'is  rather 
greater  than  in  cow's  milk.  According  to  Haller,  the 
fugar  obtained  from  cow’s  milk  is  to  that  obtained 
from  an  equal  quantity  of  woman’s  m.lk  as  35  :  >8,  and 
fometimes  as  37  :  67,  and  in  all  the  intermediate  ratios. 

Thus  it  appears,  that  woman’s  milk  differs  from  that 
of  cows  in  three  particulars.  2g0 

1.  It  contains  a  much  f mailer  quantity  of  curd.  r  cu- 

2.  Its  oil  is  fo  intimately  combined  with  its  curd, liarities. 
that  it  does  not  yield  butter. 

3.  It  contains  rather  more  fugar  of  milk. 

Parmentier  and  Deyeux  afeertained,  that  the  quan¬ 
tity  of  curd  in  woman’s  milk  increafes  in  proportion  to 

the  time  after  delivery  f|.  Nearly  the  fame  thing  has  |  r-7. p. 
been  obferved  with  rtfpect  to  cow’s  milk.  4J0* 

Asses  milk  lias  a  very  ftrong  refemblance  to  hu* 
man  milk  :  it  has  nearly  the  fame  colour,  imell,  and 
confidence.  When  left  at  reft  for  a  fuflicient  time,  a- 
cream  forms  upon  its  furfp.ee,  but  by  no  means  in  fuch 
abundance  as  in  woman’s  milk.  This  cream,  by  very 
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ccfs  carbonated  hydrogen  gas  is  difengaged  * .  There  Milt,  j 
remains  in  the  retort  a  coal  which  contains  carbonat  of;fc-"^"v— w  j 
potidV,  muriat  of  potafs,  and  phofphat  of  lime,  and  ,  ' armtn' 
ibmetimes  magneiia,  iron,  and  muriat  of  foda  f, 

'Thus  we  fee,  that  cbws  milk  is  compofed  of  the  fol 
lowing  ingredients. 

1.  Water,  5.  Sugar  of  milk, 

2.  Oil,  6.  Muriac  of  lime, 

3.  Albumen,  7  Muriat  cf  potafs, 

4.  Gelatine',  8.  Sulphur. 

The  milk  of  all  other  animals,  as  far  a3  it  has  hither¬ 
to  been  examined,  confifts  nearly  of  the  fame  ingre¬ 
dients  ;  but  there  is  a  very  great  difference  in  their  pro- 
portion. 

Woman’s  milk  has  a  much  Tweeter  tafte  than  cows- Womans 
milk.  When  allowed  to  rem;*  i  at  reft  for  a  fuflicient nilik. 
time,  a  cream  gathers  on  its  fm  face.  This  cream  is 
more  abundant  than  in  cows  milk,  and  its  colour  is 
ufually  much  whiter.  After  it  is  feparated,  the  milk  is 
exceedingly  thin,  and  has  the  appearance  rather  of  whey, 
with  a  bluifh  white  colour,  than  of  creamed  milk.  None 
of  the  methods  by  which  cows  milk  is  coagulated  fuc- 
ceed  in  pioducing  the  coagulation  of  woman’s  milk*.*  Chrke, 

It  is  certain,  however,  that  it  contains  curd;  for  if  it  fr:fijran[, 
be  boiled,  pellicles  form  on  its  furface,  which  have  all11, 
the  properties  of  curdf.  Its  not  coagulating,  there- 1  p'rm(n- 
fore,  mult  be  attributed  to  the  great  quantity  of  water  £  ^ lbld'  ^ 
with  which  the  curd  is  diluted. 

Though  the  cream  be  churned  ever  fo  long,  bo  but¬ 
ter  can  be  obtained  from  it  ;  but  if,  after  being  agita¬ 
ted  for  fome  hours,  it  be  allowed  to  remain  at  reft  for  a 
day  or  two,  it  leparates  into  two  parts ;  a  fluid  which 
occupies  the  inferior  part  of  the  veftel,  pellucid,  and  co- 
lourltfs,  like  water  and  a  thick  white  un&uous  fluid, 
which  fwims  on  the  furface.  The  lowermoft  fluid  com* 
fugar  of  milk  and  fome  curd  ;  the  uppermoft 
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long  agitation,  yields  a  butter,  which  is  always  foft,  white, 


and  taitelefs  ;  and,  what  is  Angular,  very  readily  mixes 
again  with  the  butter-milk;  but  it  may  be  again  fepa¬ 
rated 


dSp-ir- 


- 


rated  by  ?g!trt!oH,  while  the  vtfteh  *v  Inch  contains  it,  is 
plunged  in  cold  water.  Cleaned  aflcs  rr.dk  is  thin,  and 
lias  an  agreeable  fweeiifli  take.  Alcohol  and  acids  le- 
parate  from  it  a  little  curd,  which  has  hot  a  final!  de¬ 
gree  of  confluence.  The  ft* rum  yields  fugar  of  milk 
and  mn  ipt  of  lime  *. 

Affes  milk  therefore  differs  from  cows  milk  in  three 
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and  is  conipofed  of  munat  of  foda*  and  ph.ofphat  of  ^ 

lime  f.  t  ,  2z> 7 

The  tartar  of  the  teeth,  which  is  a  cruft  depolited  n$ 

from  fahva,  conlifts,  as  bou  re  toy  has  ascertained,  of  the  0  t  th.  ' 
phofphat  of  lime.  j  . 

The  pancreatic  JUICE  has  never  been  examined  }  *  ^  Catic 
with  much  attention  ;  but  it  does  not  appear,  from  the1 


-  ;  r  *  f  f  trh*y  eti 

experiments  that  hare  been  made,  to  dilter  much  from 


faliva. 


Sect.  X.  Of  Bile. 


C  ts 


1.  Tts  cream  i?  lefs  abundant  and  more  infipid. 

2.  It  contains  lefs  curd. 

3  It  contains  more  fugar  of  milk  :  the  proportion  1*3 

g0.  Bile  is  a  liquid  of  a  yellowifh  green  colour,  an  unc  ^ 

^n.i!k  '  Goats  milk,  if  we  except  its  confidence,  which  is  tuous  feel,  and  bitter  take,  is  fecreted  by  the  liver  ;  and 
(Treater,  does  rot  differ  much  from  cows  milk,  hike  in  moll  animals  confiderable  quantities  of  it  are  ufually 
that  milk,  it  throws  up  abundance  of  cream,  from  which  found  colle&ed  in  the  gall  bladder, 
butter  is  eafilv  obtained.  The  creamed  milk  coagn-  Great  attention  has  been  paid  to  this  liquid  by  phy- 
lates  juft  as  cows  milk,  and  yields  a  greater  quantity  of  ficians  ;  becaufe  the  ancients  were  accuftomed  to  afcribe^ 
curd.  Its  whey  contains  fugar  of  milk,  muriat  of  lime,  a  very  great  number  of  diieafes,  and  even  affections  ot 
and  muriat  of  fodaf.  the  mind,  to  its  agency.  The  ir.oft  accurate  chemical 

Ewes  milk  refcmbles  almoft  precifely  that  of  the  analyfis  of  it  which  has  hitherto  appeared  is  that  of  i/lr 
cow.  Its  cream  is  rather  more  abundant,  and  yields  a  Cadet,  which  was  publifhed  in  the  Memoirs  of  the 
]  cs  milk  butter  which  never  acquires  the  confidence  of  butter 
from  cows  milk.  Its  curd  has  a  fat  and  vilcid  appear¬ 
ance,  and  is  not  without  difficulty  made  to  sffume  the 
confidence  of  the  curd  of  cows  milk.  It  makes  excel¬ 
lent  cheefej. 

Mares  milk  is  thinner  than  that  of  the  cow,  but 


Awi  &c. 
as  quoted 
by  Halier, 
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Trench  Academy  of  Sciences  for  the  year  1767.  Se¬ 
veral  important  obfervatiors  had  been  previoufly  made 
on  it  by  Boyle,  Boerliaave,  Verheyen,  Ramfay,  and 
Baglivi  :  and  fome  fafts  have  fince  been  added  to  our 
chemical  knowledge  of  hile  by  Maclurg  and  Fouretoy. 
The  experiments  have  chiefly  been  confined  to  the  bile 
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fcarcely  fo  thin  as  human  milk.  Its  cream  cannot  be  of  oxen,  known  in  this  country  b)  the  name  of  "all ; 
converted  into  butter  by'  agitation.  The  creamed  milk 
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corgulates  precifely  a?  cows  milk,  but  the  curd  is  not 
fo  abundant.  The  ferum  contains  fugar  of  nulk,  lul- 
phat  of  lime,  and  muriat  of  lime  J|. 

Sect  IX.  Of  Saliva. 

The  fluid  fecreted  in  the  mouth,  which  flows  in  con- 
fiderahle  quantity  during  a  repaft,  is  known  by  the 
name  of  faliva.  No  accurate  analyfis  has  hitherto  been 
made  of  it,  though  it  poffcffes  fome  very  fingular  pro¬ 
perties.  *  - 

It  is  a  limpid  fluid  like  water,  but  much  more  vifeid; 
it  has  neither  imell  nor  take. 


becaufe  it  is  inoti  tafily  procured  in  large  quantities. 

'The  fpecilic  gravity  of  bile  feems  to  vary,  like  that 
of  all  Other  animal  fluids.  According  to  Hartmann,  it(f  t)1jCe> 
is  1.027*.  When  flrongly  agitated,  it  lathers  like  k  [\au.r 


foap  ;  and  for  this  reafon,  as  well  as  from  a  medical  vu 
theory  concerning  its  ufe,  it  has  been  often  called  an  546. 
animal  foap . 

It  mixes  readily  with  water  in  any  proportion,  and 
a  flumes  a  yellow  colour :  hut  it  refufes  to  unite  with 
oil  when  the  cwo  fluids  are  agitated  together  ;  the  in- 
ftant  that  they  are  left  at  reft,  the  oil  feparates  and 
fwims  on  the  furface  f.  f  Rnm/ry, 

When  muriatic  acid  is  poured  upon  bile,  let  it  he  ever 

Its  Ipecific  gravity,  according  to  Hamberger,  is  fo  frefh,  an  odour  of  fulphurated  hydrogen  gas  is  con- .. 

1.0167  *•  When  agitated  it  frothes  like  all  other  ad-  ftantly  exhaled  J.  When  on  ico  parts  of  ox  bile  four  Maclurg 
lit  five  liauids;  indeed  it  is  ufually  mixed  with  air,  and  parts  of  ftrong  muriatic  acid  are  poured,  the  whole  in-p  10. 
has  the  appearance  of  froth.  ftantly  coagulates  ;  but  in  fome  hours  the  greater  part  *9° 

v  ^  It  neither  mixes  readily  with  water  nor  oil  f  ;  but  becomes  again  fluid;  and  when  pa  lied  through  the  filter 
illo.^bid  by  trituration  in  a  mortar,  it  may  be  mixed  fo  with  wa-  it  leaves  0.26  of  a  white  matter,  which  has  all  the  pro-  ^ 

.u  ter  as  to  p-ffs  through  a  filter  J  It  has  a  great  affinity  perties  of  albumen  §.  This  matter  was  detected  by 
■ordyce  0; [Qr  0Xygen,  abforbs  it  readily  from  the  air,  and  gives  it  Rami  ay  ;  who  found  that  it  could  be  precipitated  fiom  >/(,7.  p. 

h  out  again  to  other  bodies  §.  Hence  the  reafon  why  bile  by  alcohol,  acetous  acid,  fulphat  of  potafs,  and  mu-  340. 

’■ouuroy,  ^old  or  filver,  triturated  with  faliva  in  a  mortar,  is  oxy-  riat  of  foda  *.  Cadet  alcertained,  that  100  parts  of  ^  J^frur 
tn  de  dated,  as  Dutenner  has  obferved  ;  and  why  the  killing  ox  bile  contain  about  0.52  of  albumen.  It  is  precipi-  hi!;f 'f“r' 
of  mercury  by  oils  is  mueh  facilitated  by  (pitting  into  tated  in  a  ftate  of  purity  by  oxy  muriat  c  acid,  pro- 4 00. 
the  mixture  Hence  alio,  in  all  probability,  the  rea-  vided  that  acid  be  not  employed  in  excels  f.  t  Fo!i rcr°y , 

'l’he  mufiatic  acid  folution,  after  the  ieparation  of^"*  de 
the  albumen,  has  a  line  grafs  green  colour.  When  con-  Vil* 
ceutrated  by  fome  hours  evaporation  in  a  glals  cucur¬ 
bit  on  hot  coals,  it  depofitti  a  very  copious  precipi-  k 

tate,  and  lofts  almoft  the  whole  of  its  green  colour.  By 
longer  evaporation,  a  new  precipitate,,  fimilar  to  the 
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fon  that  faliva  is  a  ufelul  application  to  fames  of  the  fkin. 
Dogs,  and  favcral  other  animals,  have  conftantly  re- 
couife  to  this  lemtdy,  and  with  much  advantage. 

Saliva  is  coagulated  by  oxy  m  uriat  of  n.eicury,  by 
alee  hoi,  and  by°nitre*.  Therefore,  in  all  probability, 
it  contains  albumen  and  gelatine,  or  fome  analogous 
fub  dances. 

When  1  co  parts  of  faliva  are  diftillcd,  there  come  over 
8'  parts  of  water  nearly  pure,  then  a  little  carbonat  of 
ammonia,  fome  oil,  and  ar  acid,  which  perhaps  i s  he 
pxuffic.  The  reftduurri  amounts  to  about  i.j6  part3, 


firft,  appears,  and  the  remaining  liquid  affumts  the 
colour  cf  beer.  This  precipitate  pofleffes  all  the  pro¬ 
perties  of  the  refti  of  Lite,  hi  its  rnoilt  ftate  it  amounts 
to  10.8  parts  %.  The  fame  (ubftances  may  be  ob- 1  Cadet %ih\d, 
tained  from  bile  by  nitric  .acid  ;  but  the  reltn  in  that 
4  1)  2  cafe 
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Animal  SUBSTANCES, 


cafe  has  a  yellow  colour,  and  its  properties  are  fome- 
what  altered 

If  ICO  parts  of  bile  be  gently  evaporated  to  drynefs 
by  a  very  moderate  heat,  the  dry  mafs  only  weighs  10 
.  parts,  and  has  a  brownifh  black  colour.  When  expofed 
to  a  ftrong  heat  in  a  crucible,  this  matter  fwells  lip, 
takes  fire,  and  emits  very  thick  fumes.  The  refiduum 
amounts  to  1.09.  By  lixiviation  with  water,  1.87 
of  cryftallized  foda  may  be  obtained-)* ;  confequently  100 
parts  of  bile  contain,  according  to  Mr  Kirwan’s  table, 
0^403946  of  pure  foda.  But  it  is  evident  that,  by  this 
method,  part  of  the  foda  mnft  have  been  evaporated  ; 
therefore  100  parts  of  bile  contain  more  than  0.403  £46 
of  foda.  Befides  the  foda,  there  is  found  alfo  a  fmall 
portion  of  muriat  of  foda 

Cadet  found  the  refiduum,  after  the  reparation  of  the 
falts,  of  a  black  colour  :  it  gave  fome  traces  of  iron. 
He  alfo  obtained  a  calcareous  fait  from  bile,  which  he 
confidered  as  a  fulphat  ;  but  it  is  more  than  probable 
that  it  was  phofphat  of  lime. 

Cadet  alfo  obtained  from  bile,  by  evaporating  the 
muriatic  acid  folution  after  the  feparation  of  the  refill, 
a  fait  which  cryftallized  in  trapeziums;  it  had  a  fweetifh 
take,  and  was  confidered  by  him  as  analogous  to  fugar 
of  milk  *. 

Thus  w*e  fee  that  bile  contains  the  following  ingre¬ 
dients  ; 

Water,  5.  A  fweetifh  fait, 

Refin,  6.  Muriat  of  foda, 

Albumen,  7.  Phofphat  of  lime, 

Soda,  8.  Iron. 

The  proportion  of  thefe  ingredients  has  by  no  means 
been  afeertained.  The  prefence  of  iron  has  been  de¬ 
nied  in  bile,  becaufe  it  gives  no  bine  precipitate  with 
prufiic  alkali,  and  bccaufe  tindlure  of  nut-galls  does  not 
give  it  a  black  colour  f.  But  thefe  reafons  are  ineffi¬ 
cient  to  overturn  the  experiment  of  Cadet,  who  a&ually 
found  it  in  bile. 

When  four  parts  of  vinegar  and  five  of  bile  are  mix¬ 
ed  together,  the  mixture  has  a  fweet  taftt,  and  does  not 
coagulate  milk.  The  la&ic  acid  has  precifely  the  fame 
effect  as  vinegar 

When  bile  is  diftilkd  in  a  water  bath,  it  affords  a 
tranfparent  watery  liquor,  which  contra&s  a  pretty 
fiiong  odour,  not  unlike  that  of  mulk  or  amber,  efpe- 
cially  if  the  bile  has  been  kept  for  fome  days  befoie  it 
is  lubmitted  to  dift illation  $.  The  leliduum  is  of  a 
deep  brownifh  green  ;  it  attra&s  moillure  from  the  air, 
and  diffolves  readily  in  water.  When  diddled  in  a  re¬ 
tort.  it  affords  a  watery  liquor  of  a  yellov/ifh  colour, 
and  impregnated  with" alkali,  oil,  carbonat  of  ammonia, 
carbonic  acid,  and  hydrogen  gas.  The  coaly  refiduum 
is  eafily  incinerated  *.  Bile,  expofed  to  a  temperature 
between  65°  and  85°,  foor.  lofes  its  colour  and  vifeidity, 
acquires  a  naufeous  fmell,  and  depefites  whitilh  mucila¬ 
ginous  flakes.  After  the  putrefa&ion  has  made  confi- 
derable  progrefs,  its  fmell  becomes  fweet,  and  rcfembles 
amber  f.  If  bile  be  heated,  and  flightly  concentrated 
by  evaporation,  it  may  be  kept  for  many  months  with¬ 
out  alteration  J. 


Part  II. 
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Sect.  XI.  Of  Biliary  Calculi . 


Hard  bodies  forretiir.es  foim  in  the  gall  bladder,  or 
in  the  dudt  through  which  the  bile  paffes  into  the  in* 
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teftinal  canal,  and  flop  up  thepaTage  altogether.  Thefi*  Biliary Caj, 
concretions  have  got  the  name  of  biliary  calculi  or  gall -  call 

Jlcties .  As  they  are  formed  in  the  midfl  of  bile,  and 
as  the  fubflances  of  which  they  are  compofed  mull  be 
derived  from  the  bile,  it  is  proper  to  give  an  account  of 
them  here,  becanfe  their  properties  cannot  fail  to  throw 
fome  additional  light  on  the  nature  of  bile  itfelf.  291 

Biliary  calculi,  all  of  them  at  leak  which  have  been  Biliary  cal. 
hitherto  examined  with  attention,  may  be  divided  intoc.uilc(.  , 
three  claffes.  _  threeluni- 

1 .  The  fir  ft  kind  comprehends  thofe  wkich  have  a 
vwhite  colour,  and  a  cryllallized,  fhining,  lamellated 
firuclure. 

2.  The  fecond  is  dark  coloured,  and  has  precifely 
the  appearance  of  infpifiated  bile.  Both  thefe  kinds  arc** 
combuftible, 

3.  The  third  kind  comprehends  thofe  gall  ftones 
which  do  not  flame,  but  gradually  wake  away  at  a  red 
heat. 

We  fhall  take  a  view  of  each  of  thefe  kinds  of  bilia¬ 
ry  calculi  in  their  order.  For  the  greater  part  of  the 
chemical  knowledge  which  has  been  hitherto  acquired 
of  them,  the  world  is  chiefly  indebted  to  Mr  Four- 
croy. 

1.  Tire  firft  fpecies  of  biliary  calculi  w’as  pointed  out  Properties 
for  the  firft  time  by  Haller,  in  a  difiertatiou  piiblifned0^  l^c  ^ 
in  1749-  Walthcr  afterwards  added  feveral  new  fads; 
and  at  lall  it  was  300111*31017  delciibed  by  V'icq  d’Azyr*. 

It  is  almoll  always  of  an  oval  fhape,  fometimes  as  large 
as  a  pigeon’s  egg,  but  commonly  about  the  fize  of  a 
fparrow’s ;  and  for  the  moll  part  only  one  calculus 
(when  of  this  fpecies)  is  found  in  the  gall  bladder  at  a- 
time.  It  has  a  white  colour  ;  and  when  broken,  pre- 
fents  cryftalline  plates  or  ftrice,  brilliant  and  white  like 
mica,  and  ha v big  a  foft  grtafy  feel.  Sometimes  its  co¬ 
lour  is  yellow  or  greenifh  ;  and  it  has  conftantly  a  nu¬ 
cleus  of  infpifiated  bile  f.  *  ^^2^' 

Its  foecific  gravity  is  lower  than  that  of  water:  Gren^1/W‘  ^ 
found  the  fpecific  gravity  of  one  0.803  J.  249. 

When  expoied  to  a  heat  confiderably  greater  than  I  Ann.de 
that  of  boiling  water,  this  cryllallized  calculus  1  often s  v* 

and  melts,  and  cryftalbze&  again  when  the  tempeiature 
is  lowered  §.  It  is  altogether  infoluble  in  water  ;  but  $  fearer ^ 
hot  alcohol  difiolves  it  with  facility.  Alcohol,  of 
temperature  of  167°,  diflolvcs  ^  of  its  weight  of  this 
fubftar.ee  ;  but  alcohol,  at  the  temperature  of  60 
fcarccly  diflolvcs  any  of  it*.  As  the  alcohol  cools,  *  Ibid,  p- 
the  matter  is  depofited  in  brilliant  plates  refembling  ... 
talc  or  boracic  acid  f .  It  is  foluble  in  oil  of  tuipcr.-^^ 

tine  J.  When  melted,  it  lias  the  appearance  of  oil, }  0 ***, 
and  exhales  the  odour  of  united  wax  :  when  fnddenly  ibid.  v.  1S7 
heated,  it  evaporates  altogether  in  a  thick  frooke.  It 
is  foluble  in  pure  alkalies,  and  the  folution  has  all 
properties  oi  a  foap.  Nitiic  acid  alfo  difiolves  it ; 
it  is  precipitated  unaltered  by  water  J. 

This  matter,  which  is  evidently  the  fame  with 
cryftals  which  Cadet  obtained  from  bile,  and  which  he24? 
confidered  as  analogous  to  fugar  of  milk,  has  a  ftrong 
refcmblance  to  fpeimaceti.  Like  that  fubfiance,  it  is 
of  an  oily  nature,  and  inflammable;  but  it  differs  from 
it  in  a  variety  of  particulars. 

Since  it  is  contained  in  bile,  it  is  not  difficult  to  fee 
how  it  may  crjftallize  in  the  gall- bladder  if  it  happens 
to  be  moie  abundant  than  ufual  ;  and  the  ccnkqntnce 
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-muft  be  a  gall-ftone  of  tin's  fpecies.  Fourcroy  found 
a  quantity  of  the  fame  fubflance  in  the  dried  human 
liver  *. 

2.  The  fecond  fpecies  of  biliary  calculus  is  of  a  round 
or  polygonal  fliape,  of  a  grtv  colour  exteriorly,  and 
brown  within.  It  is  formed  of  concent! ic  layers  of  a 
matter  which  feems  to  be  inlpiffated  bile  ;  and  there  Is 
ufually  a  nucleus  of  the  white  crystalline  matter  at  the 
centre.  For  the  moft  part  there  are  many  of  this 
fpecies  of  calculus  in  the  gall-bladder  together  : 
it  is  fiequendy  filled  with  them.  Their  (Ize  is 
much  fmaller  than  that  of  the  la  ft  fpecies. 

This  is  the  moft  common  kind  of  gall  ftone. 
be  coufidtred  as  a  mixture  of  infoiftated  bile,  and  of  the 
cryftalline  matter  which  forms  the  firft  fpecies  :  and  the 
appca»-?nce  of  calculi  of  this  kind  mull  vary  confider- 
ably,  according  to  the  proportion  of  thefe  ingredients. 

3.  Concerning  the  third  fpecies  of  gall- ftone,  very 
little  is  known  with  accuracy.  Dr  Saunders  tells  us, 
that  he  has  met  with  fome  gall  (tones  infoluble  both  in 
alcohol  and  oil  of  turpentine  ;  fome  which  do  not  flame, 
but  become  red,  and  confume  to  an  afh  like  a  char* 
coal  f  Haller  quotes  feveral  examples  of  fimilar  cal¬ 
culi  J. 

Gall-ftones  often  occur  in  the  inferior  animals,  parti¬ 
cularly  in  cows  and  hogs  ;  but  the  biliary  concretions 
of  thefe  animals  have  not  hitherto  been  examined  with 
attention. 

Sect.  XII.  Of  Tears* 

That  peculiar  fluid  which  is  employed  in  lubrica¬ 
ting  the  eye,  and  which  is  emitted  in  confiderable  quan¬ 
tities  when  we  exprefs  grief  by  weeping,  is  known  by 
the  name  of  tears.  For  an  accurate  analyfis  of  this  fluid, 
chemiftry  is  indebted  to  Meffrs  Fourcroy  and  Vanque- 
lin .  Before  their  differtation,  which  W2S  publifhed  in 
3  791 ,  appeared,  fcarcely  any  thing  was  known  about 
the  nature  of  tears. 

The  liquid  called  tears  is  tranfparent  and  colourlefe- 
like  water  ;  it  lias  fcarcely  any  fmell,  but  its  tafte  is  al¬ 
ways  perceptibly  fait.  Its  fpecific  gravity  is  fome  what 
greater  than  that  of  diftilled  water.  It  gives  to  paper, 
itained  with  the  juice  of  the  petals  of  mallows  or  violet, 
a  permanently  green  colour,  and  therefore  contains  a 
fixed  alkali  *.  It  unites  with  water,  whether  cold  or 
hot,  in  all  proportions.  Alkalies  unite  with  it  readily, 

?  sjW. and  render  it  more  fluid.  The  mineral  acids  produce 
Iff#  no  apnarent  change  upon  it  f.  Expofed  to  the  air, 
this  liquid  gradually  evaporates,  and  becomes  thicker. 
When  nearly  reduced  to  a- (late  of  dryntfs,  a  number 
of  cubic  cryftals  form  in  the  midft  of  a  kind  of  muci¬ 
lage.  Thefe  cryftals  poffefs  the  properties  of  muriat  of 
foda  ;  only  they  tinge  vegetable  blues  green,  and  there¬ 
fore  contain  an  excels  of  foda.  The  mucilaginous  mat¬ 
ter  acquires  a  yellowifh  colour  as  it  dries  J. 

This  liquid  boils  like  water,  excepting  that  a  confi¬ 
derable  froth  colle&s  on  its  furface.  If  it  be  kept  a 
fufficient  time  at  the  boiling  temperature,  parts  of 
it  evaporate  in  water  ;  and  there  remain  about  .04  parts 
of  a  yellowifh  matter,  which  by  diftillation  in  a  ftrong 
heat  yield  water  and  a  little  oil :  the  refiduum  confifts 
of  different  faline  matters  §. 

When  alcohol  is  poured  into  this  liquid,  a  mucilagi¬ 
nous  matter  is  precipitated  in  the  form  of  large  white 
flakes.  The  alcohol  leaves  behind  it,  when  evaporated, 
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traces  of  muriat  cf  foda  and  foda.  The  re  (id  uirm  which  Tears, 
remains  behind,  when  iiifpiflated  tears  are  burnt  in  the  °“;0VI ^  i 
open  air,  exhibits  fome  traces  of  phofphat  of  lime  and  |i  F0rrcr0y 
phofphat  of  foda  || .  atd  Vau 

Thus  it  appears  that  tears  are  compofed  of  the  fol  qudiny  Jour. 
lowing  ingredients  :  ^  1># 

t.  Water,  4.  Sod?, 

2.  Mucilage,  5.  ITofphat  of  lime,  C  mp  neat 

3.  Muriat  of  foda,  6.  Phofphat  of  foda,  part.-. 

The  faime  parts  amount  only  to  about  0.0 1  of  the 

whole,  or  probably  not  fo  much. 

The  witcilagg  contained  in  the  tears  has  the  property 
of  cibforbing  oxvgcri  gradually  from  the  atmofpheic, 
and  of  becoming  thick  and  vifeid,  and  of  a  yellow  co¬ 
lour.  It  is  then  infoluble  in  water,  and  rtina’n*  long 
fufpended  in  it  without  alteration.  Wlun  a  fuftkiuit 
quantity  of  oxy  muriatic  acid  is  poured  into  tears,  a 
yellow  flaky  precipitate  appeals  ablolutcly  fimilar  to 
this  infpiflated  mucilage  The  oxy  muriaue  acid  loft  s 
its  peculiar  odour  ;  hence  it  is  evident  that  it  has  given 
out  oxygen  to  the  mucilage.  The  property  which  this 
mucilage  lias  cf  abfovbing  oxygen,  and  of  acquiring 
new  qualities,  explains  the  changes  which  take  plact  in  * 
tears  which  are  expofed  for  a  long  time  to  the  acin  11 
of  the  atmofphere,  as  is  the  cafe  in  thofe  perfons  who 
labour  under  a  fiflula  lachrymal’s  1 5  7^  ^ 

The  mucus  of  the  nofe  has  alio  been  examined  by 
Fourcroy  and  Vauqueliu.  They  found  it  compofed  of  M  c  isci 
precifely  the  fame  ingredients  with  the  tears.  As  this 'herofe. 
fluid  is  more  expofed  to  the  action  of  the  air  than  the 
tears,  in  moft  cafes  its  mucilage  has  undergone  ltfs  or 
more  of  that  change  which  is  the  confequence  of  the 
abforption  of  axygen.  Hence  the  reafon  of  the  great¬ 
er  vifeidity  and  confidence  of  the  mucus  of  the  licft  ; 
hence  alfo  the  great  confidence  which  it  acquires  du¬ 
ring  colds,  where  the  a£lion  of  the  atmofphere  is  a  Hi  li¬ 
ed  by  the  inoreafed  adlion  of  die  parts  f.  j.  p# 

Sect.  XIII.  Of  SixoriA. 

Within  the  capfular  ligament  of  the  different  joints 
of  the  body,  there  is  contained  a  peculiar  liquid,  in¬ 
tended  evidently  to  lubricate  the  parts,  and  to  facilitate 
their  motion.  This  liquid  is  knoiMi  among  anatomilia 
by  the  name  ot/hicz'ia. 

Whether  it  he  the  fame  in  different  animals,  or  even 
in  all  the  different  joints  of  the  lame  animal,  has  not 
been  determined  ;  as  no  accurate  analyfis  of  the  finovia 
of  different  animals  has  been  attempted.  The  only 
anal)  ids  of  faio via  which  has  hitherto  appeared  is  that 
by  Mr  Margueron,  which  was  publifhed  in  the  14th 
volume  of  t tie  Annales  lie  Chimie.  He  made  ufe  of  ii- 
novia  obtained  from  the  joints  of  the  lower  extremities 
of  oxen.  _  193 

The  finovia  of  the  ox,  when  it  has  juft  flowed  fromSinovia  cf 
the  joint,  is  a  vifeid  femi- tranfparent  fluid,  of  a  grecuifhthe  i-x. 
white  colour,  and  a  finell  not  unlike  frog  fpawn.  It 
very  foon  acquires  the  confidence  of  jelly  ;  and  this  hap¬ 
pens  equally  whether  it  be  kept  in  a  cold  or  a  hot  tem¬ 
perature,  whether  it  be  expofed  to  the  air  or  excluded 
from  it.  This  confidence  does  not  continue  long  ;  the 
finovia  foon  recovers  again  its  fluidity,  and  at  the  fame  * 
time  depofites  a  thready  like  matter  *. 

Sinovia  mixes  readily  with  water,  and  imparts  toxiv. 
that  liquid  a  great  deal  of  viicidity.  The  mixture  299 
frothts  when  agitated  \  becomes  milky  when  boiled,  I”  pi°pcr* 

and11*3* 
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When  alcohol  is  poured  into  finovia,  a  white  fub- 
quero»y  Ann.  ftance  precipitates,  which  has  all  the  properties  of  al- 
i le'Chim.  bumen.  One  hundred  parts  of  finovia  contain  4.C2  of 
xiv.  i;6.  albumen.  The  liquid  Rill  continues  as  vifeid  as  ever  ; 

but  if  acetous  acid  be  poured  into  it,  the  vifeidity  dif- 
parts  appears  altogether,  the  liquid  becomes  tranfparent,  and 
depofites  a  quantity  of  matter  in  white  threads,  which 
pofftffes  the  following  properties :  .  #  1 

1.  It  has  the  colour,  fmell,  taRef  and  elaflicity  of  ve¬ 
getable  gluten. 

2.  It  is  foluble  in  concentrated  acids  and  pure  al¬ 
kalies. 

3.  It  is  foluble  in  cold  water,  the  folution  frothes  ; 
acids  and  alcohol  precipitate  the  fibrous  matter  in 
flakes  One  hundred  parts  of  finovia  contain  1  1.86  of 
this  matter  J. 

When  the  liquid,  after  thefe  fubftances  have  been  fe- 
parated  from  it,  is  concentrated  by  evaporation,  it  de¬ 
pofites  cry  Rais  of  acetite  of  foda  Siuovta,  therefore, 
contains  foda.  Margueron  found  that  100  parts  of  fi¬ 
novia  contained  about  0.71  of  foda. 

When  Rrong  fulphuric,  muriatic,  nitric,  acetic,  or 
fu!r>luirous  acid  is  poured  into  finovia,  a  number  of 
white  flakes  precipitate  at  firfl,  but  they  are  foon  re- 
diflblved,  and  the  vifeidity  of  the  liquid  continues.  When 
thefe  acids  are  diluted  with  five  times  their  weight  of 
water,  they  diminifh  the  tranfparency  of  finovia,  blit 
not  its  vifeidity  ;  but  when  they  are  fo  much  diluted 
that  their  acid  tafle  is  juR  perceptible,  they  precipitate 
the  peculiar  thready  matter,  and  the  vifeidity  of  the  fi¬ 
novia  difappears  § 
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When  finovia  is  expofed  to  a  dry  atmofphere  it  gra 
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dually  evaporates,  and  a  fcnly  refidunm  remains,  in 
which  cubic  cryRals,  and  a  white  faline  efllorefcence, 
are  apparent.  The  cubic  cryRals  are  muriat  of  Lda. 
One  hundred  parts  of  finovia  contain  about  r.79  of  this 
fait.  The  faline  efllorefcence  is  carbonat  of  foda  ||. 

Sinovia  foon  putrefies  in  a.moifl  atmofphere,  and  du¬ 
ring. the  putrefaction  ammonia  is  exhaled  -When  fino 
via  is  diflilled  in  a  retort  there  comes  over,  tirft  water, 
^which  foon  putrefies;  then  wat^r  containing  ammonia; 
then  empyreumatic  oil  and  carbonat  of  ^mmonia.  From 
the  refiduum  muriat  and  catlronat  of  foda  may  be  ex¬ 
tracted  by  lixiviation.  .The  coal  contains  fome  phof- 
128  Pl'at  of  limeU- 

From  the  analyfis  of  Mr  Margueron  it  appears  that 
finovia  is  compofed  of  the  following  ingredients  : 

.•  e  1 .86  fibrous  matter, 

4.52  albumen, 

1.75  muriat  of  foda, 

.71  foda, 

.70  phofphat  of  lime  (n), 

80.57  water, 
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Sect.  XIV.  Of  Semen, 

The  peculiar  liquid  fecrettd  in  the  tefles  of  males 
find  deRined -for  the  impregnation  of  femah  s,  is  known 


by  the  nzrne  of  /emeu.  The  human  ft-rren  alo^e 

hitherto  been  fnbjeCted  to  chemical  anaiyfls.  Notl-irg  - r^ 

is  known  concerning  the  feminal  fluid  of  otlier  animals. 
Vauquelin  publiihed  an  analyfi6  of  the  human  femen  in 
1 79 1 *  *  .  . 

Semen,  when  newly  ejeCted,  is  evidently  a  mixture  r  ,per!]ei 
of  two  different  fnbftances  ;  the  one,  fluid  and  milky,  of  fe^en. 
which  is  fuppofed  to  be  fecrettd  by  the  pro  Rate  gland; 


the  other,  which  is  conf.krtd  as  the  true  fecret ion  of 


the  teRc-s,  is  a  thick  mucilaginous  fubRance,  in  which 
numerous  white  (hilling  filaments  may  be  difcoveied  *.  *  V au . 

It  has  a  flight  difagreeable  odour,  an  acrid  irritating?'^" 
tafle,  and  its  fpeciflc  gravity  is  greater  than  that 
-water.  When  rubbed  in  a  mortar  it  becomes  frothy, 
and  of  the  confi Renee  of  pomatum,  in  confequence  of 
its  enveloping  a  great  number  of  air  bubbles.  It  con¬ 
verts  paper  Rained  with  the  bloffoms  of  mallows  or 
violets  to  a  green  colour,  and  confequently  contains  an 

-alkalr  t  #  f  ibid.  p. 

As  the  liquid  cools,  the  mucilaginous  part  becomes 65.  * 

tranfparent,  and  acquires  greater  confiflency  ;  but  in 
about  twenty  minutes  after  its  emiflion,  the  whole  be¬ 
comes  perftCtly  liquid.  This  liquefaction  is  not  owing 
to  the  abforption  of  moiRure  from  the  air,  for  it  loie* 
in  Read  of  acquiring  weight  during  it*  expofure  to  the 
atmolphere  ;  nor  is  it  owing  to  the  action  of  the  air, 
for  it  takes  place  equally  in  clofc  veffels  J.  t  Ibil  p. 

Semen  is  in  foluble  in  water  before  this  fpontaneous^* 
liquefaction,  but  afterwards  it-diffolves  readily  in  it. 

When  alcohol  or  oxy  muriatic  acid  is  poured  into  this 
folution,  a  number  of  white  flakes  are  precipitated  §.  $  73,7.  p, 
Concentrated  alkalies  facilitate  its  combination  with  70. 
water.  Acids  readily  difiblve  the  femen,  and  the  folu¬ 
tion  is  not  decompoted  by  alkalies;  ‘neither  indeed  is  the 
alkaline  folution  decompofed  by  acids  ||.  ||  Uid  p| 

Lime  difeng?ges  no  ammonia  from  frefli  femen;  but?1* 
after  that  fluid  has  remained  for  fome  time  in  a  moill 
and  warm  atmofphere,  lime  feparates  a  great  quantity 
from  it  Confequently  ammonia  is  formed  duiing  the 
expofure  of  femen  to  air  fff.  ^ 

When  oxy-muriatic  acid  is  poured  into  femen.  a  71, 
number  of  white  flakes  precipitate,  and  the  acid  Lfes  302 
its  peculiar  odour.  Thefe  flakes  are  infolublt  in  water,"'  c0111!’ 
and  evtn  in  acids.  If  the  quantity  of  acid  be  futficient, aerU  ^ 
the  lemen  acquires  a  yellow  colour.  Thus  it  appears 
that  femen  contains  a  muc-laginous  fubflance,  analogous 
to  that  of  the  tears,  which  coagulates  by  abfurbing  oxy¬ 
gen.  Mr  Vauquelin  obtained  from  icc  parts  of  femen 
fix  parts  of  this  mucilage. 

When  femen  is  expofed  to  the  air  about  the  tempe¬ 
rature  of  6o°,  it  becomes  gradually  covered  with  a 
tranfparent  pellicle,  and  in  three  or  four -days  depofites 
Lm nil  tranfparent  cryRals,  often  c rolling  each  other  in 
fucli  a  manner  as  to  represent  the  fpokes  of  a  wheel. 

Thefe  ciyflals,  when  viewed  through  a  microfcope,  ap¬ 
pear  to  be  four  Tided  prifms,  terminated  by  very  long 
fonr-lided  pyramids.  .‘hey  may  be  feparated  by  di- 
luting  the  liquid  with  water,  and  decanting  it  off.  They 
have  all  the  properties  of  phofphat  of  lime  *.  If,  after 
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the  appearance  of  thefe  cryRals,  the  femen  be  (till  al-0  aQa 


lowed  to  remain  expoied-to  the  atmofphere,  the  pellicle 

on 


*  Hid. 
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(n!  Mr  Hatchett  found  o  ly  o.2r  8  of  phofphat  of  lime  in  the  finovia  which  hr  examined.  He  found,  how¬ 
ever,  traces  of  fome  other  phofphat ;  probably  phofphat  of  foda.  Phil .  Trsrf  1759,  p.  246. 
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Oil  its  furface  pr’dually  thickens,  and  a  number  of 
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white  round  bodies  appear  on  different  parts  of  it. 
Thefe  bodies  alfo  are  phofphat  of  lime,  prevented  from 
crvftdlizing  retrnlarly  by' the  too  rapid  abftra&ion  of 
mo  ill  lire.  jMr  Vauquehn  found  that  ioo  paits  Oi  fe- 
men  contain  three  parts  of  phofphat  of  lirne  f.  If  at 
this  period  of  the  .evaporation  the  air  becomes  moiil, 
other  cry  ft  aid  appear  in  the  femen,  which  have  the  pro¬ 
perties  of  carbor.at  of  foda.  The  evaporation  does  not 
go  on  to  complete  exficcation,  unlefs  at  the  tempera- 
tine  of  **7'\  and  when  the  air  is  very  dry.  When  all 
the  moifture  i3  evaporated,  the  femen  has  loft  0.9  of  its 
weight,  the  refiduum  is  femi-tranfpa«ent  like  horn,  and 

brittle  .  . 

When  femen  is  kept  in  very  moift  air,  at  the  tem¬ 
perature  of  about  77'\  it  acquires  a  yellow  colour,.  like 
that  of  the  yolk  of  an  egg  ;  its  tafte  becomes  acid,  it 
exhales  the  odour  of  putrid  fifti,  and  its  furface  is  co 
vered  with  abundance  of  the  byffus  feptica  § 

When  dried  femen  is  expofed  to  heat  in  a  crucible, 
it  melts,  acquires  a  brown  colour,  and  exhales  a  yellow 
fume,  having  the  odour  of  burnt  horn.  When  the  heat 
is  raifed,  the  matter  f wells,  becomes  black,  and  gives 
out  a  fltong  odour  of  ammonia.  When  the  odour  of 
ammonia  difappearr,  if  the  matter  be  lixiviated  with 
water,  an  alkaline  folution  may  be  obtained,  which,  by 
evaporation,  yields  cryllals  of  carbonat  of  foda..  Mr 
Vaucuelin  found  that  100  parts  *of  femen  contain  one 
part  of  foda  •[.  If  the  reliduum  be  incinerated,  there 
will  remain  only  a  quantity  of  white  afhes,  confiding  of 
phofphat  of  lime.  #  . 

Thus  it  apoears  that  femen  is  compiled  of  the  fol¬ 
lowing  ingredients  i 

90  water, 

6  mucilage, 

3  phofphat  of  lime, 

1  foda, 


100 

Sect.  XV.  Liquor  of  tbs  Amnios. 

The  foetus  in  the  uterus  is  enveloped  in  a  peculiar 
membranous  covering,  to  which  anatomifts  have  given 
the  name  of  amnios .  Within  this  amnios  there  is  a  li¬ 
quid,  diftinguiftied  by  the  name  of  the  liquor  of  ths^  am- 
fiios  y  which  fur  rounds  the  foetus  on  every  part.  This 
liquid,  as  might  have  been  expefted,  is  very  different 
in  different  animals,  at  leaf!  the  liquor  amnii  in  women 
and  in  cows,  which  alone  have  hitherto  been  analyfed, 
have  not  the  fmalleft  refemblance  to  each  other.  I  htfe 
two  liquids  have  been  lately  analyfed  by  Vauqnelin  and 
Buniva,  and  the  refult  of  their  analyfis  has  been  publish¬ 
ed  -in  the  33d  volume  of  the  Ann  ales  cle  Chimie. 

...  «  i .  The  liquor  of  the  amnios  of  women  is  a  fluid  of  a 
rnuan  (lightly  milky  colour,  a  weak  but  pleafant  odour,  and 
a  faltifh  tafle.  The  white  colour  is  owing  to  a  curdy 
matter  fulpended  in  it,  for  it  may  be  obtained  quite 
traufoarent  by  filtration 

,  Its  fpecific  gravity  is  r.rof.  It  gives  a  green  co¬ 
lour  to  the  tindliire  of  violets  and  yet  it  reddens  very 
decidedly  the  tincture  of  turnfol.  Thefe  two  proper¬ 
ties  would  indicate  at  once  the  prefence  of  an  acid  and 
of  an  alkali.  It  frothes  confidernhly  when  agitated. 
On  the  application  of  heat  it  becomes  opaque,  and  has 
then  a  great  refemblance  to  milk  diluted  with  a  large 
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quantity  of  water.  At  the  fame  time  it  exhales  the  h*  qu^.r  of 
odour  of  boiled  white  of  egg  f .  ^nio*01* 

Acids  render  it  more  tranfparent.  Alkalies  preci-  1 

pitate  an  animal  matter  in  fenall  flakes.  Alcohol  like-  f  Ann.  de 
wife  produces  a  flaky  precipitate,  which,  when  col  Chim.xttxxu 
leded  and  dried,  becomes  tranfparent,  and  very  like*'1, 
g!ue  The  infu(ion  of  nut  galls  produces  a  very  co¬ 
pious  brown  coloured  precipitate.  Nitrat  of  (ilver  oc¬ 
casions  a  white  precipitate,  which  is  infoluble  in  nitric 
acid,  and  consequently  is  muriat  of  filver  f.  f  ibilT 

When  (lowly  evaporated  it  becomes  llightly  milky, 
a  tranfparent  pellicle  forms  on  its  furface,  and  it  leaves 
a  rtiiduum  which  does  not  exceed  C.CI2  of  the  whole. 

By  lixiviating  tlu9  refiduum,  and  evaporating  the  ley, 
cry  Hals  o*"  muriat  and  car  >onat  of  foda,  may  he  obtain¬ 
ed.  The  remainder,  when  incinerated,  exhales  a  fetid 
and  ammoniacal  odour,  refemblieg  that  of  burning  horn; 
the  afhes  confiii  of  a  frnall  quantity  of  carbonat  of  foda, 
and  of  phofphat  and  carbonat  of  lime  t  ?*w* 

Thus  we  fee  that  the  liquor  of  the  human  amnios  is-*^1* 
compofed  of  about 

98.8  water, 

f  albumen, 

1.2  muriat  of  foda,  foda, 
fepliofphat  of  lime,  lime, 

ico.o  304 

While  the  foetus  is  in  the  uterus,  a  curdy-like  matter  Curdy  maf¬ 
ia  depofited  011  the  furface  of  its  (kin,  and  in  particular  ^  ^ 
part3  of  its  body.  This  matter  is  often  found'  collected  f^us. 
in  conhderable  quantities.  It  is  evidently  depolited 
from  the  liquor  of  the  amnios  ;  and  confequently  the 
knowledge  of  its  peculiar  nature  mult  throw  conflder- 
?.b!e  light  upon  the  properties  and  ufe  of  that  liquor. 

For  an  analylis  of  this  fubftance  we  are  alfo  indebted  ti> 

Vauquelin  and  Buniva. 

Its  colour  is  white  and  brilliant;  it  has  a  foft  feel,  * 
and  very  much  refe rubles  newly  prepared  foap.  It  13 
infoluble  in  water,  alcohol,  and  oils.  Pure  alkalies  dif- 
folve  part  of  it,  and  form  with  it  a  kind  of  foap.  On 
burning  coals  it  decrepitates  like  a  fait,  becomes  dry 
and  black,  exhales  vapours  which  have  the  odour 
of  emp yi eumatic  oil,  and  leaves  a  reliduum  which  is 
very  difficultly  reduced  to  allies.  When  heated  in  a 
platinum  crucible  it  decrepitates,  lets  an  oil  exfude, 
curls  up  like  horn,  and  leaves  a  refiduum,  confiding 
chiefly  of  carbonat  of  lime  j.  | 

Thefe  properties  (hew  that  this  matter  is  different  ‘ 
fiom  every  one  of  the  component  parts  of  the  liquor  of 
the  amnios,  and  that  it  has  a  great  refemblance  to  the 
fat.  It  is  probable,  as  Vauquelin  and  Buniva  have 
conjedfured,  that  it  is  formed  from  the.  albumen  of  that 
liquid,  which  has  undergone  feme  unknown  changes. 

It  has  been  long  known,  that  the  parts  of  a  foetus 
which  has  lain  for  feme  time  after  it  lia9  been  deprived 
of  life  in  the  uterus,  are  fometimes  converted  into  a 
kind  of  fatty  matter,  it  is  evident  that  this  fubtlance, 
after  it  is  depofited  upon  the  (kin  of  the  foetus,  mult 
preferve  it  in  a  great  mcafure  irom  being  added  upon 
by  the  liquor  of  the  amnios.  *0- 

2.  The  liquor  of  the  amnios  of  the  cow  has  a  vi'ci-  L  qu  t  <  f 
dity  fimihr  to  mucilage  of  gum  arabic,  a  browuiih  redri’c  umm  * 
colour,  an  acid- and  bitter  tade,  and  a  peculiar  odour, 
not  unlike  that  of  feme  vegetable  extracts.  Its  feecmc 
gravity  is  1.028.  It  reddens  the  tin&ure  of  turnfol, 

and 
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and  therefore  contains  on  acid.  Muriat  of  barytes 
canfes  a  very  abundant  precipitate,  which  renders  it  pro¬ 
bable  that  it  contains  fulphuric  acid.  Alcohol  feparates 
from  it  a  great  quantity  of  a  reddifh  coloured  matter  §. 

When  this  liquid  13  evaporated,  a  thick  frothy  fcum 
gathers  on  the  furface,  which, is  eafily  feparated,  and  in 
which  fome  white  acid-tailed  cryftals  may  be  difcover- 
ed.  By  continuing  the  evaporation,  the  matter  be¬ 
comes  thick,  and  vifeid,  and  has  very  much  the  look  of 
honey.  Alcohol  boiled  upon  this  thick  matter,  and 
filtered  off,  depoiites  upon  cooling  brilliant  needle-form¬ 
ed  ciyllals  nearly  an  inch  in  length.  Tliefe  cryftals 
may  be  obtained  in  abundance  by  evaporating  the  li¬ 
quor  of  the  amnios  to  a  fourth  part  of  its  bulk,  and 
then  allowing  it  to  cool.  The  cryftals  foon  make  their 
appearance.  They  may  be  feparated  and  purified  by 
wafliing  them  in  a  fmali  quantity  of  cold  water.  Tliefe 
cryftals  have  the  properties  of  an  acid  § . 

If  after  the  feparation  of  this  acid  the  liquor  of  the 
amnios  be  evaporated  to  the  confidence  of  a  fyrup,  large 
t  ran  {parent  cry  Hals  appear  in  it,  which  have  all  the  pro¬ 
perties  of  fulphat  of  foda.  The  liquid  of  the  amnios 
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'  cows  contains  a  confiderable  quantity  of  this  fait. 


Urine. 


and  the  uric  acids ;  but  tha  fachla&ic  acid  docs  not  fur- 
nifh  ammonia  by  diftillation  like  the  amniotic,  'T  he 
uric  acid  is  not  fo  foluble  in  hot  water  as  the  amniotic, 
it  does  not  cryftallise  in  white  brilliant  needles,  and  it  is, 
infoluble  in  boiling  alcohol  ;  in  both  which  refpe&s  it 
differs  completely  from  amniotic  acid*.  ^Ann.jt 

Chim.  xxxiii. 

■Sect.  XVI.  Of  Urine.  p.  z79. 

No  animal  fubftance  has  attra&ed  more 


Ivii.s 


Thus  it  appears  that  the  liquor  of  the  amnios  of 
cows  contains  the  following  ingredients  : 

1.  Water, 

2.  A  peculiar  animal  matter, 

3.  A  peculiar  acid, 

4.  Sulphat  of  foda. 

The  animal  matter  poffeffes  the  following  properties: 
It  has  a  reddifh  brown  colour,  and  a  peculiar  taffe  ;  it 
is  very  foluble  in  water,  but  infoluble  in  alcohol,  which 
has  the  property  of  fepnrating  it  from  water.  When 
expofed  to  a  ftrong  heat  it  fwtlls,  exhales  firft  the  odour 
of  burning  gum,  then  of  empyreumatic  oil  and  of  am 
monia,  and  at  laff  the  peculiar  odour  of  pruffic  acid 
becomes  very  conlpicuous.  It  differs  from  gelatine  in 
the  vifeidity  which  it  communicates  to  water,  in  not 
•forming  a  jelly  when  concentrated,  and  in  not  being 
precipitated  by  tan.  It  muff  be  therefore  ranked  among 
the  very  undefined  and  inaccurate  clafs  of  animal  muci¬ 
lages. 

When  burnt,  it  leaves  a  very  large  coal,  which  is 
readily  incinerated,  and  leaver  a  little  white  afhes,  com- 
pofed  of  phofphat  of  magnefia,  and  a  very  fmali  pro¬ 
portion  of  phofphat  of  lime  ||. 

The  acid  fubffance  is  of  a  white  and  brilliant  colour; 
its  taffe  has  a  very  flight  degree  of  fournefs;  it  reddens 
the  tindlure  of  turnfol;  it  is  fcarctly  foluble  in  cold 
water,  but  very  readily  in  hot  water,  from  which  it  fe¬ 
parates  in  long  needles  as  the  folution  cools.  It  is  fo¬ 
luble  alfo  in  alcohol,  efpecially  when  affifted  by  heat. 
It  combines  readily  with  pure  alkalies,  and  forms  a  fub¬ 
ffance  which  is  very  foluble  in  water.  The  other  acids 
decomoofe  this  compound  ;  and  the  acid  of  the  liquor 
of  the  amnios  is  precipitated  in  a  white  cryftalline  pow¬ 
der,  This  acid  does  not  decompofe  the  alkaline  car- 
bonats  at  the  temperature  of  the  atmofphere,  but  it 
does  fo  when  afliffed  by  heat.  It  does  not  alter  folu- 
tions  of  filver,  lead,  or  mercury,  in  nitric  acid.  When 
expofed  to  a  thong  heat,  it  frothes  and  exhales  an  odour 
of  ammonia  and  of  profile  add.  The  properties  are 
fnflicient  to  (hew  that  it  is  different  fi\*n  every  other 
acid.  Vauquelin  and  Bouiva  have  given  it  the  name  of 
amniotic  acid.  It  approaches  neareli  to  the  faccholadlic 
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than  urine,  both  on  account  of  its  fuppofed  connec-  me> 
tion  with  various  difeafes,  and  on  account  of  the  very 
lingular  produfls  which  have  been  obtained  from  it. 

Mr  Boyle,  and  the  other  chemiffs  who  were  his  con¬ 
temporaries,  were  induced  to  attend  particularly  to  this 
liquid,  by  the  difeovery  of  a  method  of  obtaining 
pliofphorus  from  it.  Boerhaave,  Haller,  Haupt,  Mar* 
graf,  Pott,  Rouelle,  Prouft,  and  Klaproth,  fuceefiivelv 
improved  the  method  of  obtaining  the  phofphoric  falts 
from  nrine,  or  added  fomething  to  our  knowledge  of 
the  component  parts  of  tliefe  falts.  Schetle  added 
greatly  to  otir  knowledge  of  urine  by  detedling  feveial 
new  fubftances  in  it  which  had  not  been  fufpedled. 
Cruickfhank  has  given  us  a  very  valuable  paper  on  urine 
in  the  fecond  edition  of  Rol/o’s  Diabetes  ;  and  Fourcroy 
and  Vauquelin  have  lately  publifned  the  moff  complete 
analyfis  of  it  which  has  hitherto  appeared. 

Freffi  urine  is  a  liquid  of  a  peculiar  aromatic  odour,  an 
orange  colour,  of  greater  or  lefs  intenfity,  and  an  acrid 
faline  taffe. 

Its  fpecinc  gravity  varies  from  1.005  to  1.033  *.  *  Cruick- 

1.  It  reddens  paper  llained  with  turnfol  and  withA'A^;/, 
the  juice  of  radifhes,  and  therefore  contains  an  acid. 

2.  If  a  folution  of  ammonia  be  poured  into  frefh24°',IO 
urine,  a  white  powder  precipitates,  which  has  the  pro-  c  mtains 
perties  of  phofphat  of  lime.  The  prefence  of  this  fub-  phofphat  o! 
fiance  in  urine  was  firft  difeovered  byScheelef.  If^’^  . 
lime  water  be  poured  into  urine,  phofphat  of  lime  pre-J^  ^ 
cipitates  in  greater  abundance  than  when  ammonia  is 
ufed  ;  confequently  the  acid  which  urine  contains  is  the 
phofphoric.  Thus  we  fee  that  the  phofphat  of  lime  is 
kept  diffolved  in  urine  by  an  excefs  of  acid.  This  alfo 
wa3  firft  dilcovered  by  Scheele  |.  This  fubftance  is  j 
moff  abundant  in  the  urine  of  the  Tick.  Berthollet  has 
obferved,  that  the  urine  of  gouty  people  is  lefs  acid 
than  that  of  people  in  perfect  health.  The  average 
quantity  of  phofphat  of  lime  in  healthy  urine  is,  as 
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Cruickfhank  has  ascertained,  about  ^5-  of  the  weight  of 


HU. 


the  urine  $. 

3.  ir  the  phofphat  of  lime  precipitated  from  nrine  be-M^.ii. 
examined,  a  little  magneiia  will  be  found  mixed  with  it.2-*1- 


pi, 


Fourcroy  and  Vauquelin  have  afeertained  that  this  is p]10fphat 
owing  to  a  little  phofphat  of  magnetia  which  nrine  con- 0f  mag. 
tains,  and  which  is  decompoled  by  the  alkali  or  limenefia, 


employed  to  precipitate  the  phofphat  of  lime  C- 
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4.  When  frelli  urine  cools,  it  of-:en  lets  fail  a  bricky 
coloured  precip  tate,  which  Scheele  firft  afeertained  to 
be  crvllals  of  uric  acid.  All  urine  contains  this  acid,  Uric  aT, 
even  when  no  feniible  precipitate  appears  when  it  cools. 

For  if  a  fufticient  quantity  of  clear  and  frdh  urine  be 
evaporated  to  of  its  weight,  a  fubtle  powder  pre¬ 
cipitates  to  the  bottom,  and  attaches  itfelf  in  part  very 
firmly  to  the  veffel.  This  part  may  be  diffolved  in 
pure  alkali,  and  precipitated  again  by.  acetous  acid.  It  ^ 
exhibits  all  the  properties  of  uric  acid  *.  The  quail- 
titv  of  uric  acid  in  urine  is  very  various.  During  in¬ 
termittent 
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Trii.e.  termittent  fevers  it  ia  depofited  very  copioufly,  and  lias 

u  v -  been  long  known  to  phyiicians  under  the  name  of  la - 

teritions  fediment .  This  fediment  always  makes  its  ap¬ 
pearance  -u  the  crifis  of  feveis.  I11  gouty  people,  the 
fame  fediment  appears  in  equal  abundance  towards  the 
end  of  a  paroxyfm  of  the  dileafe  (p).  And  if  this  fe¬ 
diment  fuddenly  difappears  after  it  has  begun  to  be  de¬ 
pofited,  a  frefh  attack  may  be  expe&ed  *. 

5.  If  frefh  urine  be  evaporated  to  the  confidence  of 
a  fyrup,  arid  muriatic  acid  be  then  poured  into  it,  a 
precipitate  appears  which  poffeffes  the  properties  of 
benzoic  acid.  Scheele  fir  ft  difeovered  the  prefence  of 
benzoic  acid  in  urine.  He  evaporated  it  to  drynefs, 
feparated  the  faline  part,  and  applied  heat  to  the  refi* 
duum.  The  benzoic  acid  was  fublimed,  and  found 
crytlallized  in  the  receiver.  The  method  which  we 
have  given  is  much  eafzer ;  it  was  hrd  propofed  by 
Fourcroy  and  Vanquelin  f .  By  it  very  confiderable 
quantities  of  benzoic  acid  may  be  obtained  from  the 
urine  of  horfes  and  cows,  where  it  is  much  more  abun¬ 
dant  than  in  human  urine.  In  human  urine  it  varies 

from  voVty  to  tv-cts*  the  whol.e  §• 

6.  When  an  Infufion  of  tan  is  dropt  into  urine,  a 
white  precipitate  appears,  having  the  properties  of  the 
combination  of  tan  and  albumen,  or  gelatine.  Urine, 
therefore,  contains  albumen  and  gelatine.  Thefe  fub- 
dances  had  been  fufpeCted  to  be  in  urine,  but  their  pre- 
fence  was  firft  demonftrated  by  Seguin,  who  difeovered 
the  above  method  of  dete&ing  them.  Their  quantity  in 
healthy  urine  is  very  fmall.  Cruikfhank  found  that 
the  precipitate  afforded  by  tan  in  healthy  urine  amount¬ 
ed  to  T^th  Part  °f  weight  of  the  urine  J.  It  is 
to  thefe  fubflances  that  the  appearance  of  the  cloudy  as 
it  is  called,  or  the  mucilaginous  matter,  which  is  fonie- 
times  depofited  as  the  urine  cools,  is  owing.  It  is  pro¬ 
bable  that  healthy  urine  contains  only  gelatine  and  not 
albumen,  though  the  quantity  is  too  fmall  to  admit  of 
accurate  examination  ;  but  in  many  difeafe3  the  quan¬ 
tity  of  thefe  matters  is  very  much  increafed.  The 
urine  of  dropfical  people  often  contains  fo  much  albu¬ 
men,  that  it  coagulates  not  only  on  the  addition  of 
acid?,  but  even  on  the  application  of  heat  §.  In  all 
cafes  of  impaired  digedion,  the  albuminous  and  gela¬ 
tinous  part  of  urine  is  much  increafed.  This  forms  one 
of  the  moll  confpicuous  and  important  diltindlions  be¬ 
tween  the  urine  of  thofe  who  enjoy  good  and  bad 
health  ||. 

7.  If  urine  be  evaporated  by  a  flow  fire  to  the  con¬ 
fidence  of  a  thick  fyrup,  it  affumes  a  deep  brown  co¬ 
lour,  and  exhales  a  fetid  ammoniacal  odour.  When 
allowed  to  cool,  it  concretes  into  a  mafs  of  crydals, 
compofed  of  all  the  component  parts  of  urine.  If  four 
times  its  weight  of  alcohol  be  poured  upon  this  mafs, 
at  intervals,  and  a  flight  heat  be  applied,  the  greatefl 
part  of  it  is  diflolved.  The  alcohol,  which  has  acqui¬ 
red  a  brown  colour,  is  to  be  decanted  off,  and  diftilled 
in  a  crucible  in  a  fand  heat,  till  the  mixture  has  boiled 

tfor  fome  time,  and  acquired  the  confidence  of  a  fyrup. 
Suppl.  Vol.  II.  Part  II. 
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By  this  time  the  whole  of  the  alcohol  has  parted  off,  Urine 
and  the  matter,  on  cooling,  cryflallizes  in  quadrangular  ~  v 
plates  which  interfeCl  each  other.  This  fubflance  is 
urea,  which  compofes  of  the  urine,  provided  the 
watery  part  be  excluded.  To  this  fubflance  the  tafle, 
fmell,  and  colour  of  urine  are  owing.  It  i r  a  fubflance 
which  characterizes  urine,  and  couditutes  it  what  it  is, 
and  to  which  the  greater  part  of  the  very  fingular  pheno¬ 
mena  of  urine  are  to  be  aferibed. 

The  colour  of  urine  depends  upon  the  uvea  ;  the 
greater  the  quantity,  the  deeper  is  the  colour.  It  may 
be  detected  by  evaporating  urine  to  the  confidence  of 
a  fyrup,  and  pouring  into  it  concentrated  nitric  acid. 
Immediately  a  great  number  of  white  fhining  cryftals 
appear  in  the  form  of  plates,  very  much  refembling 
cryftallized  boracic  acid.  Thefe  cryftals  are  urea  com¬ 
bined  with  nitric  acid. 

The  quantity  of  urea  varies  exceedingly  in  different 
urines.  In  the  urine  voided  foon  after  a  meal,  very 
little  of  it  is  to  be  found,  and  fcarcely  any  at  all  in  that 
which  hyderical  patients  void  during  a  paroxyfm. 

8.  If  urine  be  flowdy  evaporated  to  the  confidence  of  Muriat  of 
a  fyrup,  a  number  of  cryftals  make  their  appearance  in  foda, 

it.  Two  of  thefe  are  remarkable  by  their  form  :  one 
of  them  confids  of  fmall  regular  octahedrons  ;  which, 
when  examined,  are  found  to  poffefs  the  properties  of 
muriat  of  foda.  Urine,  therefore,  contains  inuriat  of 
foda.  It  is  well  known  that  muriat  of  foda  crydailfzcs 
in  cubes  ;  the  lingular  modification  of  its  form  in  urine 
is  owing  to  the  aclion  of  urea.  It  lias  been  long  known 
that  urine  fatuiatcd  with  muriat  of  foda  depolites  that 
fait  in  regular  octahedrons. 

9.  Another  of  the  falts  which  appear  during  the  eva-^j^  of 
poration  of  urine  has  the  form  of  regular  cubes.  This  ammonia, 
fait  has  the  properties  of  murine  of  ammonia.  Now 

the  ufual  form  of  the  crydals  of  muriat  of  ammonia  is 
the  odahedron.  The  change  of  its  form  in  urine  is 
produced  alfo  by  urea.  ^iS 

10.  The  faline  reiiduum  which  remains  after  the  fe-  Phufphatof 
paration  of  urea  from  crydallized  urine  by  means  of  al-  ammema 
cohoh  has  been  long  known  under  the  names  of  fuf:b!eaa  °  °  3* 
fait  of  urine  and  microcofmic  fait.  Various  methods 

of  obtaining  it  have  been  giyen  by  chemids  from  Boer- 
lnave,  who  fird  publithed  a  procefs,  to  Roadie  and 
Chaulnes,  who  gave  the  method  jud  mentioned.  It  this 
faline  mafs  be  diffolved  in  a  fuffieieitt  quantity  of  hot 
water,  and  allowed  to  crydallize  fpoiitaneoufly  in  a  clofe 
veffel,  two  fets  of  crydals  are  gradually  depofited.  The 
lowermod  fet  has  the  figure  of  flat  rhomboidal  prifms  ; 

Nhe  uppermod,  on  the  contrary,  has  the  form  of  rectan¬ 
gular  tables.  Thefe  two  may  be  eaiily  feparated  by 
expofing  them  for  fome  time  to  a  dry  atmofphere.  The 
reClangular  tables  efflorefee  and  fall  to  powder,  but  the 
rhomboidal  prifms  remain  unaltered. 

When  thefe  falts  are  examined,  they  are  found  to 
have  the  properties  of  phofphats.  The  rhomboidal 
prifms  confill  of'phofphat  of  ammonia  united  to  a  little 
phofphat  of  foda  ;  the  reClangular  tables,  on  the  con- 
4  E  trary. 


(p)  The  concretions  which  fometimes  make  their  appearance  in  gouty  joints  have  been  found  to  confid  chief¬ 
ly  of  uric  acid.  This  fingular  coincidence  dtferves  the  attention  of  phyliologids :  it  cannot  fail,  fdouer  or  lat^r, 
to  throw  light,  not  only  upon  gout,  but  upon  fome  of  the  animal  functions. 
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trary,  are  phofphat  of  foda  united  to  a  fmall  quantity 
of  phofphat  of  ammonia.  Urine,  then,  contains  phof- 
phac  of  foda  and  phofphat  of  ammonia. 

Thus  we  have  found  that  urine  contains  the  twelve 
following  fub fiances  : 


.V9 

Sometimes 
other  ialts. 


1.  Water, 

2.  Phofphoric  acid, 

3.  Phofphat  of  lime, 

4.  Phofphat  of  magnefia, 
5  .  Uric  acid, 

6.  Benzoic  acid, 


7.  Gelatine  and  albumen, 

8.  Urea, 

9.  Mnriat  of  foda, 

10.  Muriat  of  ammonia, 

1 1 .  Phofphat  of  foda, 

1  2.  Phofphat  of  ammonia. 
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Thefe  are  the  only  fub  fiances  which  are  conflantly 
found  in  healthy  urine  *  ;  but  it  contains  alfo  occa- 
fi  on  ally  other  fubflances.  Very  often  muriat  of  potafs 
may  be  diflinguifhed  among  the  crvflals  which  form 
during  its  evaporation.  the  prefence  of  this  fait  may 
always  be  dete&ed  by  dropping  cautioufly  fome  tarta- 
rous  acid  into  urine.  If  it  contains  mnriat  of  potafs, 
there  will  precipitate  a  little  tartar,  which  may  eafily 
be  recognifed  by  its  properties*. 

Urine  fometimes  alfo  contains  fulphat  of  foda,  and 
even  fulphat  of  lime.  The  prefence  of  thefe  falts  may 
be  afeertained  by  pouring  into  urine  a  folution  of  mu- 
riat  of  barytes,  a  copious  white  precipitate  appears,  con¬ 
fiding  of  the  barytes  combined  with  phofphoric  acid, 
and  with  fulphuric  acid,  if  any  be  prefent.  This  pre¬ 
cipitate  mud  be  treated  with  a  fufficient  quantity  of 
muriatic  acid.  The  phofphat  of  barytes  is  diffolved, 
but  the  fulphat  of  barytes  remains  unaltered  f. 

No  fubdance  putrefies  fooner,  or  exhales  a  more  de- 
tedable  odour  during  its  fpontaneous  decompofition, 
than  urine  ;  but  there  is  a  very  great  difference  in  this 
refpe&  in  different  urines.  In  fome,  putrefa&ion  takes 
place  almod  inftantaneouffy  as  foon  as  it  is  voided  ;  in 
others,  fcarcely  any  change  appears  for  a  number  of 
days.  Fourcroy  and  Vauquelin  have  afeertained  that 
this  difference  depends  on  the  quantity  of  gelatine  and 
albumen  which  urine  contains.  When  there  is  very  little 
of  thefe  fubdance?  prefent,  urine  remains  long  unchan¬ 
ged  ;  on  the  contrary,  the  greater  the  quantity  of  gela¬ 
tine  or  albumen, the  fooner  does  putrefa&ion  commence. 
The  putrefadlion  of  urine,  therefore,  is,  in  fome  degree, 
the  ted  of  the  health  of  the  perfon  who  has  voided  it ; 
for  a  fuperabundance  of  gelatine  in  urine  always  indi¬ 
cates  fome  defe&  in  the  power  of  digedion  *. 

The  rapid  putrefaction  of  urine,  then,  is  owing  to 
the  a6lion  of  gelatine  on  urea.  We  have  feen  already 
the  facility  with  which  that  fmgular  fubdance  is  de- 
compofed,  and  that  the  new  produ&s  into  which  it  is 
changed  are,  ammonia,  carbonic  acid,  and  acetous  acid. 
Accordingly,  the  piurefa&ion  of  urine  is  announced  by 
an  ammoniacal  fmell.  Mucilaginoua  flake3  are  depofi- 
ted,  confiding  of  part  of  the  gelatinous  matter.  The 
phofphoric  acid  is  faturated  with  ammonia,  and  the 
phofphat  of  lime,  in  confequence,  is  precipitated.  Am¬ 
monia  combines  with  the  phofphat  of  magnefia,  forms 
with  it  a  triple  fait,  which  crydailizes  upon  the  Tides 
of  the  veffel  in  the  form  of  wThite  crydals,  compofed  of 
fix  Tided  prifms,  terminated  by  fix  fided  pyramids.  The 
uric  and  benzoic  acids  are  faturated  with  ammonia;  the 
acetous  acid,  and  the  carbonic  acid,  which  are  the  pro¬ 
ducts  of  the  decompofition  of  the  urea,  are  alfo  fatu¬ 
rated  with  ammonia,  and  notwlthdanding  the  quantity 
which  exhales,  the  production  of  this  fubdance  Is  fo 
abundant,  that  there  is  a  quantity  of  unfaturated  alkali 
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m  the  liquid.  Putrefied  urine,  therefore,  contains  chief-  TT  *~ 
ly  the  following  fubdances,  mod  of  which  are  the  pro- 
duds  of  putrefadion  : 

Ammonia, 

Carbonat  of  ammonia, 

Phofphat  of  ammonia, 

Phofphat  of  magnefia  and  ammonia, 

Urat  of  ammonia, 

Acetite  of  ammonia, 

Benzoat  of  ammonia, 

Muriat  of  foda, 

Muriat  of  ammonia  ; 

Befide8  the  precipitated  gelatine  and  phofphat  of  lime*.*/?™'#. 

The  didillation  of  urine  produces  almod  the  fame  ^ 
changes  ;  $or  the  heat  of  boiling  water  is  fufficient  to 
decompofe  urea,  and  to  convert  it  into  ammonia,  car¬ 
bonic  and  acetous  acids.  Accordingly,  when  urine  is 
diddled,  there  comes  over  water,  containing  ammonia 
diffolved  in  it,  and  carbonat  of  ammonia  in  crydals. 

The  acids  contained  in  urine  are  faturated  with  ammo¬ 
nia,  and  the  gelatine  and  phofphat  of  lime  precipi¬ 
tate  *f~.  f  Z5/V,  5S» 

Such  are  the  properties  of  the  human  urine.  The 
urine  of  other  animals  has  not  hitherto  been  examined 
with  equal  care  ;  but  it  is  certain  that  it  differs  very 
confiderably  from  that  of  men.  The  urine  of  cows 
and  horfes,  and  of  all  ruminating  animals,  for  indance, 
contains  carbonat  of  lime,  without  any  mixture  of  phof¬ 
phat  of  lime  It  contains  alfo  a  much  greater  pro*  \  V avqueli^ 
portion  of  benzoic  acid  than  that  of  man.  l^d'  XX1* 

Sect.  XVII.  Of  the  Urinary  Calculus 

It  is  well  known  that  concretions  not  unfrequently 
form  in  the  bladder,  or  the  other  urinary  organs,  and 
occation  one  of  the  mod  difmal  difeafes  to  which  the 
human  fpecies  i3  liable. 

Thefe  concretions  w^ere  diftinguifhed  by  the  name  of  urinary 
calculi ,  from  a  fuppofition  that  they  are  of  a  dony  na- calculi 
ture.  They  have  long  attradled  the  attention  of  phy- 
ficians.  Chemidry  had  no  fooner  made  its  way  into 
medicine  than  it  began  to  exercife  its  ingenuity  upon 
the  urinary  calculus ;  and  various  theories  were  given 
of  their  nature  and  origin.  According  to  Paracelfus, 
w'ho  gave  them  the  lidiculous  name  of  duelech ,  urinary 
calculi  w'ere  intermediate  between  tartar  and  done,  and 
compofed  of  an  animal  reftn.  Van  Helmont  pronoun¬ 
ced  them  anomalous  coagulations,  the  offspring  of  the 
falts  of  urine,  and  of  a  volatile  earthy  fpirit,  produced 
at  once,  and  deditute  of  any  vifeid  matter  $.  Boyle  §DeL'ahb 
extracted  from  them,  by  didillation,  oil,  and  a  great  afl*  c,3* 
quantity  of  volatile  fait.  Boerhaave  fuppofed  them 
compounds  of  oil  and  volatile  falts.  Hales  extrafted 
from  them  a  prodigious  quantity  of  air.  He  gave  them 
the  name  of  animal  tartar ,  pointed  out  feveral  circum- 
dances  in  which  they  refemble  common  tartar,  and 
made  many  experiments  to  find  a  folvent  of  them  *. 

Dis  Whytt  and  Aldon  pointed  out  alkalies  as  folvents^y. 
of  calculi.  It  was  an  attempt  to  difeover  a  more  per¬ 
fect  folvent  that  induced  Dr  Black  to  make  thote  ex¬ 
periments  which  terminated  in  the  difeovery  of  the  na¬ 
ture  of  the  alkaline  carbonats. 

Such  was  the  date  of  the  chemical  analyfis  of  cal-  Analyfed 
cuius,  when,  in  1776,  Scheele  published  a  differtationky  Sciacci* 
on  the  fnbjeTi  in  the  Stockholm  Tranf actions  ;  which  was 
futcetded  by  fome  remarks  of  Mr  BergmaDn.  1  hefe 
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illuftrious  cliemifts  completely  removed  the  uncertainty 
which  had  hitherto  hung  over  the  fubjedl,  and  afcer- 
tained  tlie  nature  of  the  calculi  which  they  examined. 
Since  that  time  confiderable  additional  light  has  been 
thrown  upon  the  nature  of  thefe  concretions  by  the  la¬ 
bours  of  Auftin,  Pearfon,  and,  above  all,  of  Fourcroy 
and  Vauquelin,  who  have  lately  analyfed  above  300 
calculi,  and  afcertained  the  prefence  of  feveral  new  fub- 
flances  which  had  not  been  fufpe&ed.  The  fubftances 
hitherto  difcovered  in  urinary  calculi  are  the  following: 

1 .  Uric  acid, 

2.  Urat  of  ammonia,  ^  ' 

3.  Phofphat  of  lime  (qJ, 

4.  Phofphat  of  magnefia-and-ammonia, 

5.  Oxalat  of  lime, 

6.  Silica, 

7.  An  animal  matter. 

T.  The  greater  number  of  calculi  confift  of  uric  acid. 
All  thofe  analyfed  by  Scheele  were  compofed  of  it  en¬ 
tirely.  Of  300  calculi  analyfed  by  Dr  Pearfon,  fcarce- 
ly  one  was  found  which  did  not  contain  a  confiderable 
quantity  of  it,  and  the  greater  number  manifeftly  were 
formed  chiefly  of  it.  Fourcroy  and  Vauquelin  found 
it  alfo  in  the  greater  number  of  the  300  calculi  which 
they  analyfed. 

The  preftnce  of  this  acid  may  eafily  he  afcertained 
by  the  following  properties  :  A  folution  of  potals  or 
foaa  diffolves  it  readily,  and  it  is  precipitated  by  the 
weakeft  acids.  The  precipitate  is  foluble  in  nitric  acid, 
the  folution  is  of  a  pink  colour,  and  tinges  the  {kin 
red  *. 

2.  Urat  of  ammonia  is  eafily  dete&ed  by  its  rapid  fo- 
lubility  in  fixed  alkaline  leys,  and  the  odour  of  ammo¬ 
nia  which  is  perceived  during  the  folution.  It  is  not 
.  fo  often  prefent  in  urinary  calculi  as  the  laft  mentioned 
fubftance.  No  calculus  has  hitherto  been  found  com¬ 
pofed  of  it  alone,  except  the  very  fmall  polygonal  cal¬ 
culi,  feveral  of  which  fometimes  exift  in  the  bladder 
together. 

It  is  mo  ft  ufually  in  thin  layers,  alternating  with 
forne  other  fubftance,  very  eafily  reduced  to  powder, 
and  of  the  colour  of  ground  coffee  f. 

3  Phofphat  of  lime  is  white,  without  luflre,  fiery, 
friable,  ftains  the  hands,  paper,  and  cloth.  It  has  very 
much  the  appearance  of  chalk,  breaks  under  the  forceps, 
is  inlipid,  and  infohible  in  water.  It  is  foluble  in  ni¬ 
tric,  muriatic,  and  acetous  acids,  ard  is  again  precipi¬ 
tated  by  ammonia,  fixed  alkalies,  and  oxalic  acid. 

It  is  never  alone  in  calculi.  It  is  intimately  mixed 
with  a  gelatinous  matter,  which  remains  under  the  form 
of  a  membrane  when  the  earthy  part  is  diflolved  by  ve¬ 
ry  diluted  acids  J. 

4.  Phofphat  of  magnefia-and-ammonia  occurs  in  white, 
femitranfparent,  lameller  layers  ;  fometimes  it  is  cry- 
ftallized  on  the  furface  of  the  calculi  in  prifms,  or  what 
are  called  dog  tooth  cryftals.  It  has  a  weak  fweetifh 
tafte,  it  is  fomewhat  foluble  in  water,  and  very  foluble 
in  acids,  though  greatly  diluted.  Fixed  alkalies  de- 

cdmpofe  it.  .... 

It  never  forms  entire  calculi.  Sometimes  it  is  mix¬ 
ed  with  phofphat  of  lime,  and  fometimes  layers  of  it 
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cover  uric  acid  or  oxalat  of  lime.  It  is  mixed  with  the 

fame  gelatinous  matter  as  phofphat  of  lime  +  .  _ _ 

5.  Oxalat  of  lime  is  found  in  certain  calculi,  which,  ^  Fourcroy, 
from  the  inequality  of  their  furface,  have  got  the  name  Ann.  dc 
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of  moriform  or  mulberry  Jhaped calculi.  It  is  never  alone,  CLim.  ixxu. 
but  combined  with  a  peculiar  animal  matter,  and  form-  21 9* 
ing  with  it  a  very  hard  calculus,  of  a  grey  colour,  diffi-  3*^ 
cult  to  law  afunder,  admitting  a  polilh  like  ivory,  ex- 
haling,  when  fa  wed,  an  odour  like  that  of  lemen.  In-°  1 
foluble  and  indecompofible  by  alkalies  ;  foluble  in  very 
diluted  nitric  acid,  but  {lowly,  and  with  difficulty.  It 
may  be  decompofed  by  the  carbonats  of  potafs  and  fo- 
da.  When  burnt,  it  leaves  behind  a  quantity  of  pure 
lime,  which  maybe  eafily  recognifed  by  its  proper-  #  ^  ^ 

ties 

6.  Silica  has  only  been  found  in  two  inftances  by 
Fourcroy  and  Vauquelin,  though  they  analyfed  300 
calculi.  No  other  chemift  has  obferved  it.  It  muft 
therefore  be  corfidered  as  a  very  uncommon  ingredient 
of  thefe  concretions.  In  the  two  inftance3  in  which  it 
occurred,  it  was  mixed  with  uric  acid  and  the  two  phof- 

pliats  above  mentioned  f.  I  121. 

7.  Animal  matter  appears  to  coinpofe  the  cement  330 
which  binds  the  different  particles  of  the  calculus  togc-  Aiuinal 
ther,  and  in  all  probability  it  ia  the  caufe  which  influ-  matlers* 
ences  its  formation.  It  i3  different  in  different  calculi. 

Sometimes  it  has  the  appearance  of  gelatine  or  albumen, 

at  other  times  it  refembles  urea.  It  deferves'  a  more 
accurate  inveftigation  £ .  t  Ibid* 

No  general  defeription  of  the  different  calculi  has  hi¬ 
therto  appeared  ;  but  Fourcroy  and  Vauquelin  are  at 
prefent  occupied  with  that  febje&.  They  propofe  to 
clalfify  them  according  to  tlieir  compofition  ;  to  point 
out  their  different  fpecies  and  varieties  ;  to  give  a  me¬ 
thod  of  detefting  them  by  their  appearance  ;  to  anal)  fe 
the  animal  matter  by  which  they  are  cemented  ;  and  to 
apply  all  the  prefent  chemical  knowledge  of  the  fubjedl 
in  the  inveftigation  of  the  caufe,  the  fymptoms,  and  the 
cure,  of  that  dreadful  difeafe  which  the  urinary  calculi 
produce.  As  their  labour  is  already  very  far  advanced, 
it  would  be  unneceffary  for  us  to  attempt  any  clafGfica- 
tion  of  calculi.  Indeed  every  attempt  of  that  kind,  by 
any  perfon  who  has  not  had  an  opportunity  of  arialy- 
fing  a  very  great  number  of  calculi,  muft  be  fo  exceed¬ 
ingly  imperfedl  as  fcarcely  to  be  of  any  ufe. 

We  {hall  fatisfy  ourfelves  with  the  following  remarks, 
deduced  almoft  entirely  from  the  obfervations  which 
thefe  celebrated  chemifts  have  already  publifhcd.  331 

Many  ca.lcnli  confift  entirely,  or  almoft  entirely,  of*yiFhodo^ 


uric  acid.  The  animal  matter,  which  ferves  as  a  ce¬ 
ment  to  thefe  calculi,  appears  to  be  urea.  Calculi  of 
this  kind  may  be  diflolved  by  injecting  into  the  bladder 
fulutions  of  pure  potafs  or  foda,  fo  much  diluted  as  not 
to  adi  upon  the  bladder  itfelf.  The  gritty  fubflance, 
which  many  perfons  threatened  with  the  ftone  difeharge 
along  with  their  urine,  which  has  been  called  gravel, 
confilh  almoft  conftantly  of  uric  acid.  It  may  there¬ 
fore  ferve  as  an  indication  that  the  fubfequent  ftone,  if 
any  fuch  form,  is  probably  compofed  of  uric  acid. 

The  two  phofpliats,  mixed  together,  fometimes  com- 
pofe  calculi.  Thefe  calculi  are  very  brittle,  and  gene- 
4  ^  2  rally 


dilfolvin^ 
the  calculi. 


(O  Brugnatclli  found  alfo  phofphat  of  lime,  with  excefs  of  acid,  in  calculi.  See  Arm.  ik  Chlm <  xxxii.  18.3. 


588 


Animal  S  U 

rally  break  in  pieces  during  the  extraction.  Such  cal- 


Urinary  r L„y 

^Cakuliis  cuj;'  may  diflblved  by  injefting  into  the  bladder  mu- 

v  riatic  acid,  fo  much  diluted  as  fcarcely  to  have  any 

tafte  of  acid.  , 

The  pbofphats  never  form  the  nucleus  of  a  calculus. 
They  have  never  been  found  covered  with  a  layer  of 
uric  acid,  but  they  often  cover  that  acid.  Hence  it 
would  feem  that  the  exigence  of  any  extraneous  matter 
in  the  bladder  difpofes  thefe  phofphats  to  cryftallize. 
When  extraneous  bodies  are  accidentally  introduced  in- 
to  the  bladder,  and  allowed  to  lodge  there,  they  are 
conftantly  covered  with  a  coat  of  phofphat  of  ammonia 
and  magnefia,  or  of  the  two  phofphats  mixed. 

As  the  phofphat  of  ammonia  and  magnefia  is  not  an 
ingredient  of  frefh  urine,  but  formed  during  its  putre- 
fadlion,  when  it  exifts  in  calculi,  it  would  feem  to  in¬ 
dicate  a  commencement  of  putrefaction  duringthe  time 
that  the  urine  lodges  in  (he  bladder.  But  putrefadlion 
docs  not  take  place  fpeedily  in  urine,  unlefs  where  there 
is  an  excefs  of  albumen  and  gelatine  ;  confequently  we 
have  reafon  to  fuppofe,  that  thefe  fubftances  are  mor¬ 
bidly  abundant  in  the  urine  of  thofe  patients  who  are 
affli&ed  with  calculi  confiding  of  the  phofphats:  lienee 
alfo  we  may  conclude,  that  their  digeflion  is  imperfeft. 
It  will  no  doubt  be  obje&ed,  that  dropfical  people  are 
not  peculiarly  fubjeft  to  calculi  ;  but  their  urine  is  on¬ 
ly  morbidly  albuminous  when  the  difeafe  is  beginning 
to  difappear,  and  then  there  feem 5  to  be  a  deficiency  of 
urea  ;  at  lead  their  urine  has  not  been  cbferved  to  pu¬ 
trefy  with  uncommon  rapidity.  Befides,  there  feeras 
to  be  fome  animal  matter  prefent,  which  ferves  as  a  ce¬ 
ment  to  the  phofphat  in  all  cafes  where  calculi  form. 

Urat  of  ammonia  is  only  found  alone  in  the  very 
{mall  polygonous  calculi  which  exift,  feveral  together, 
in  the  bladder.  In  other  cafes  it  is  mixed  with  uric 
acid.  It  fometimes  alternates  with  uric  acid  or  with 
the  phofphats.  It  is  difiolved  by  the  fame  fubftance 
that  a&s  as  a  folvent  of  uric  acid. 

Oxalat  of  lime  often  forms  the  nucleus  of  calculi 
compofed  of  layers  of  uric  acid  or  of  the  phofphats.  It 
forms  thofe  irregular  calculi  which  are  called  mart  form. 
Thefe  calculi  are  the  hardefl  and  the  mod  difficult  of 
folution.  A  very  much  diluted  nitric  acid  difiblves 
them  but  very  flowly.  As  oxalic  acid  does  not  exift 
in  urine,  fome  morbid  change  mud  take  place  in  the 
urine  when  fuch  calculi  are  depofited.  Brugnatelli’s 
difeovery  of  the  indantaneous  converfion  of  uric  acid 
into  oxalic  acid  by  oxy-muriatic  acid,  which  has  been 
confirmed  by  the  experiments  of  Fourcroy  and  Vauque- 
lin,  throws  confiderable  light  upon  the  formation  of 
oxalic  acid  in  urine,  by  fhewing  us  that  uric  acid  is 
probably  the  bafis  of  it ;  but  in  what  manner  the  change 
is  aftually  produced,  it  is  not  fo  eafy  to  fay. 

The  calculi  found  in  the  bladder  of  other  animals 
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have  not  been  examined  with  the  fame  care.  Some  of  Urinary 
them,  however,  have  been  fubje&ed  to  an  accurate  ana-  Cakulus, 
lyfis.  No  uric  acid  has  ever  been  found  in  any  of  them. 
Fourcroy  found  a  calculus  extracted  from  the  kidney  of  Calculi  ©f 
a  horfe  compofed  of  three  parts  of  carbonat  of  lime,  inferior 
and  one  part  phofphat  of  lime*.  Dr  Pearfon  exami-  ®n*n»al«( 
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ned  a  urinary  calculus  of  a  horfe  ;  it  was  compofed  of 
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phofphat  of  lime  and  phofphat  of  ammonia.  Brugnatel- 
li  found  a  calculus  extradled  from  the  bladder  of  a  fow, 
which  was  exceedingly  hard,  compofed  of  pure  carbo- 
uat  of  lime,  incloftng  a  foft  nucleus  of  a  foetid  and  uri¬ 
nous  odour  f .  Bartholdi  examined  another  calculus  of  I 
a  pig,  the  fpecific  gravity  of  which  was  1.9500.  Itxxxu*  lS4«- 
confided  of  phofphat  of  lime  J.  Dr  Pearfon  found 
calculus  taken  from  the  bladder  of  a  dog  compofed  of 
phofphat  of  lime,  phofphat  of  ammonia,  and  an  animal 
matter.  He  found  the  urinary  calculus  of  a  rabbit,  of 
the  fpecific  gravity  2,  compofed  of  carbonat  of  lime 
and  fome  animal  matter  ||.  ][ 

The  compofition  of  the  different  animal  concretions U,I34‘ 
hitherto  examined  may  be  feen  in  the  following  table. 

f  1.  Carbonat  of  lime  and  phofphat  of  lime*. 

<  2.  Phofph.  of  lime  and  pliofph.  of  ammoniaf. 

(.3.  Carbon,  of  lime  and  animal  mattery, 
f  i.  Carbon,  of  lime  and  an  animal  nucleus^. 
f2.  Phofphat  ofhme^f. 

Phofphat  of  lime,  and  of  ammonia,  and  animal 

matterf.  _  _  \  Pearfm. 

Carbonat  of  lime  and  animal  matter  j-. 


Horfe. 
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*  Fcurcroy . 
f  Pearfon, 


Sow. 


Dog. 


|  Br  agnate  lit 
^  Bartholdi, 


Rabbit. 


We  have  now  given  an  account  of  all  thofe  fecretions 
which  have  been  attentively  examined  by  chemifts.  The 
remainder  have  been  hitherto  negle&ed  ;  partly  owing 
to  the  difficulty  of  procuring  them,  and  partly  on  ac¬ 
count  of  the  multiplicity  of  other  obje&s  which  occu¬ 
pied  the  attention  of  chemical  philofophers  (r).  It  re¬ 
mains  for  11s  now  to  examine  by  what  procefles  thefe 
different  fecretions  are  formed,  how  the  conflant  watle 
of  living  bodies  is  repaired,  and  how  the  organs  tliem- 
felves  are  nouriflied  and  preferved.  This  fhall  form  the 
fubjedl  of  the  following  chapter. 


Chap.  III.  Of  the  Functions  of  Animals. 


The  intention  of  the  two  lafl  chapters  was  to  exhi- 
bit  a  view  of  the  different  fubflances  which  enter  into 
the  comDofition  of  animals,  as  far  as  the  prefent  limited 
date  of  our  knowledge  puts  it  in  our  power.  But  were 
our  enquiries  concerning  animals  confined  to  the  mere- 
ingredients  of  which  their  bodies  are  compofed,  even 
fuppoftng  the  ar.alyfis  as  complete  as  poffible,  our  know¬ 
ledge  of  the  nature  and  properties  of  animals  would  be 
imperfect  indeed. 

How  are  thefe  fubftances  arranged  ?•  How  are  they 

produced  ? 


(r)  The  chief  of  thefe  fecretions  are  the  following  : 

1.  Cerumen,  or  ear-wax,  is  at  firft  nearly  liquid,  and  of  a  wliitifh  colour.  It  gradually  acquires  confidence. 
Itstafte  is  very  bitter.  Said  to  be  infoluble  in  alcohol  ;  but  foluble  in  hot  water.  Docs  not  become  rancid 
keeping. 

2.  The  humours  of  the  eye. 

3.  The  milky  liquor,  fecreted  by  the  thyroid  gland. 

4.  Mucus  of  the  lungs,  intcftinal  canal,  &c. 

5.  Smegma  of  the  areola  of  the  breads,  glans  penis,  vagina,  fubcutaneous  glands,  &c* 

6.  Marrow. 
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produced  ?  What  purpofes  do  they  ferve  ?  What  are 
the  diftinguilhing  properties  of  animals,  and  the  laws 
by  which  they  are  regulated  ? 

Animals  lefemble  vegetables  in  the  complexnefs  of 
their  ftru&ure.  Like  them,  they  are  machines  nicely 
adapted  for  particular  purpofes,  conftituting  one  whole, 
and  continually  performing  an  infinite  number  of  the 
moll  delicate  proeeffes.  But  neither  an  account  of  the 
flru&ure  of  animals,  nor  of  the  properties  which  didin- 
guilh  them  from  other  beings,  will  be  expelled  here. 
Thefe  have  been  already  treated  of  fuflfieienlly  in  the 
articles  Anatomy  and  Physiology  (EncycL ),  to 
which  we  beg  leave  to  refer  the  reader.  We  mean  on¬ 
ly,  in  the  prefent  chapter,  to  take  a  view  of  thofe  pro- 
ceffes  which  are  concerned  in  the  production  of  animal 
fubdanees,  which  alone  properly  belong  to  ehemiftry. 
The  other  fun&ions  are  regulated  by  laws  of  a  very 
different  nature,  which  have  no  refemblance  or  analogy 
to  the  laws  ofehemidry  or  mechanics. 

1.  Every  body  knows  that  animals  require  food,  and 
that  they  die  fooner  or  later  if  food  be  withheld  from 
them.  There  is  indeed  a  very  great  difference  in  diffe¬ 
rent  animals,  with  regard  to  the  quantity  of  food  which 
they  require,  and  the  time  which  they  can  pafs  without 
it.  In  general,  this  difference  depends  upon  the  acti¬ 
vity  of  the  animal.  Thofe  which  are  mod  Relive  re¬ 
quire  molt,  and  thofe  which  move  lead  require  lead 
food. 

The  caufe  of  this  is  alfo  well  known  ;  the  bodies  of 
animals  do  not  remain  dationary,  they  are  conflantly 
wading  ;  and  the  wade  is  generally"  proportional  to  the 
a6tivity  of  the  animal.  It  is  evident,  then,  that  the 
body  muft  receive,  from  time  to  time,  new  fupplie?,  in 
place  of  what  has  been  carried  off.  Hence  the  ufe  of 
food,  which  anfwers  this  purpofe. 

2.  We  are  much  better  acquainted  with  the  food  of 
animals  than  of  vegetables  It  confids  of  almod  all  the 
animal  and  vegetable  fubdanees  which  have  been  treat¬ 
ed  of  in  the  former  part  of  this  article  ;  for  there  are 
but  very  few  of  them  which  fome  animal  or  other  does 
not  ufe  as  food.  Man  ufes  as  food  chiefly  the  mufcles 
of  animals,  the  feeds  of  certain  grades,  and  a  variety  of 
vegetable  fruits.  Almod  all  the  inferior  animals  have 
particular  fubdanees  on  which  they  feed  exclufively. 
Borne  of  them  feed  on  animals,  others  on  vegetables. 
Man  has  a  greater  range ;  he  can  feed  on  a  very  great 
number  of  fubdanees.  To  enumerate  thefe  fubdanees 
would  be  ufelefs;  as  we  are  not  able  to  point  out  with 
accuracy  what  it  is  which  renders  one  fubdance  more 
nourifhing  than  another. 

Many  fubdanees  do  not  ferve  as  nourifhment  at  all  ; 
and  not  a  few,  indead  of  nourifhing,  dedroy  life.  Thefe 
lad  are  called  poifons.  Some  poifons  chemically,  by 
deeompofing  the  animal  body.  The  adfion  of  others  is 
not  fo  well  underdood. 

The  food  i3  introduced  into  the  body  by  the 


J chyme  mouth,  and  almod  all  animals  reduce  it  to  a  kind  of 
pulpy”  confidence.  In  man  and  many  other  animals  this 
is  done  in  the  mouth  by  means  of  teeth,  and  the  faliva 
with  which  it  is  there  mixed  ;  but  many  other  animals 
grind  their  food  in  a  different  manner.  See  Physiolo¬ 
gy,  (j EncycL)  After  the  food  has  been  thus  ground,  it 
is  introduced  into  the  domach.  where  it  is  fubje£led  to 
new  changes.  The  domach  is  a  flrong  foft  bag,  of 
different  forms  in  different  animals;  in  man  it  has  fome 


refemblance  to  the  bag  of  a  lay; -pipe.  In  this  organ  the  Fun<Rions 
food  is  converted  into  a  foft  pap,  which  has  no  refem-0* 
blance  to  the  food  when  fird  intioduced.  This  pap  has  * 
been  called  chyme . 

4.  Since  chyme  poffefles  new  properties,  it  is  evident 
that  the  food  has  undergone  fome  changes  in  the  do- 
mach,  and  that  the  ingredients  of  which  it  was  cum- 
pofed  have  entered  into  new  combinations.  Now,  in 
what  manner  have  thefe  changes  been  produced  ? 

At  hrd  they  were  aferibed  to  the  mechanical  a£lion 
of  the  domach.  The  food,  it  was  faid,  was  dill  farther 
triturated  in  that  organ;  and  being  long  agitated  back¬ 
wards  and  forwards  in  it,  was  at  lad  reduced  to  a  pulp. 

But  this  opinion,  upon  examination,  was  found  not  to 
be  true.  The  experiments  of  Stevens,  Reaumur,  and 
Spallanzani,  demondrated,  that  the  formation  of  chyme 
is  not  owing  to  trituration  ;  for  on  iuclofiug  d  de¬ 
tent  kinds  off  food  in  metallic  tubes  ai.d  balls  full  of 
holes,  in  fitch  a  manner  as  to  fereen  them  from  the  me¬ 
chanical  a£ion  of  the  domach,  they  found,  that  thefe 
fubdanees,  afici  having  remained  a  fulucient  time  in 
the  domach,  were  converted  into  chyme,  jud  as  if  they 
had  not  been  iuclofed  in  fuch  tubes.  Indeed,  the  opi¬ 
nion  was  untenable,  even  independent  of  thefe  (ke  five 
experiments,  the  moment  it  was  perceived  that  chyme 
differed  entirely  from  the  food  which  had  been  taken 
that  is  to  fay,  that  if  the  fame  food  were  triturated  me¬ 
chanically  out  of  the  body,  and  reduced  to  pap  of  pre- 
cifely  the  fame  confidence  with  chyme,  it  would  not 
poffcfs  the  fame  properties  with  ehyrre  ;  for  whenever 
this  fait  was  known,  it  could  not  but  be  evident  that 
the  food  had  undergone  changes  in  its  compofitkn 

The  change  of  food  into  chyme,  therefore,  was  aferi- 
bed  by  many  to  fermentation .  This  opinion  is  indeed 
very  ancient,  and  it  lias  had  many  zealous  fupporters 
among  the  moderns  When  the  word  fermentation  was 
applied  to  the  change  produced  on  the  food  in  the  do- 
mach,  the  nature  of  the  procefs  called  fermentation 
was  altogether  unknown.  The  appearances,  indeed, 
which  take  place  during  that  procefs,  had  been  descri¬ 
bed,  and  the  progrefs  and  the  rtfult  of  it  were  known. 

Chcmifts  had  even  divided  fermentations  into  different 
claffes  ;  but  110  attempt  had  been  made  to  explain  the 
caufe  of  fermentation,  or  to  trace  the  changes  which 
take  place  during  its  continuance.  All  that  could  be 
meant,  then,  by  faying  that  the  ccnverfion  of  food  into 
chyme  in  the  ffomach  was  owing  to  fermentation,  was 
merely,  that  the  unknown  caufe  which  added  during 
the  converfion  of  vegetable  fubdanees  into  wine  or  acid, 
or  during  their  putrefadlion,  adted  alfo  during  the  con¬ 
verfion  ot  the  food  into  chyme,  and  that  the  refuit  in 
both  cafes  was  precifely  the  fame.  Accordingly,  the 
advocates  for  this  opinion  attempted  to  prove,  that  air 
was  conftantly  generated  in  the  domach,  and  that  an 
acid  was  condantly  produced  :  for  it  was  the  vinous 
and  acetous  fermentations  which  were  afiigned  by  the 
greater  number  of  phydologids  as  the  caufe  of  the  for¬ 
mation  of  chyme.  Some  indeed  attempted  to  prove, 
that  it  was  produced  by  the  putrefa&ive  fermentation  ; 
but  their  number  was  inconfiderable,  compared  with 
thofe  who  adopted  the  other  opinion. 

Our  ideas  refpe&ing  fermentation  are  now  fomewhat 
more  precife.  It  fignides  a  flow  decompofition,  which 
takes  place  when  certain  animal  or  vegetable  fubdanees 
are  mixed  together  at  a  given  temperature ;  and  the 
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therefore  the  converlion  of  the  food  into  chyme  be  ow¬ 
ing  to  fermentation,  it  is  evident  that  it  is  totally  inde¬ 
pendent  of  the  Romach  any  farther  than  as  it  fuppHes 
temperature  ;  and  that  the  food  would  be  converted  in¬ 
to  chyme  exaClly  in  the  fame  manner,  if  it  were  redu¬ 
ced  to  the  fame  confidence,  and  placed  in  the  fame  tem¬ 
perature  out  of  the  body.  But  this  is  by  no  means  the 
cafe ;  fubflances  are  reduced  to  the  Rate  of  chyme  in  a 
fhort  time  in  the  Romach,  which  would  remain  unalter¬ 
ed  for  weeks  in  the  fame  temperature  out  of  the  body. 
This  is  the  cafe  with  bones  ;  which  the  experiments  of 
Stevens  and  Spallanzani  have  (hewn  to  be  foon  digeiled 
in  the  Romach  of  the  dog.  Further,  if  the  converlion  of 
food  into  chyme  were  owing  to  fermentation,  it  ought  to 
go  on  equally  well  in  the  Romach  and  oefophagus.  Now, 
it  was  cbferved  long  ago  by  Ray  and  Boyle,  that  when 
voracious  flfh  had  fwallowed  animals  too  large  to  be 
contained  in  the  Romach,  that  part  only  which  was  in 
the  Romach  was  converted  into  chyme,  while  what  was 
in  the  ce'ophagus  remained  entire  ;  and  this  has  been 
fully  confirmed  by  fubfequent  obfervations. 

Still  farther,  if  the  converlion  were  owing  to  fermen¬ 
tation,  it  ought  always  to  take  place  equally  well,  pro¬ 
vided  the  temperature  be  the  fame,  whether  the  Ro¬ 
mach  be  in  a  healthy  Rate  or  not  But  it  is  well  known, 
that  this  is  not  the  cafe.  f  be  formation  of  chyme  de¬ 
pends  very  much  on  the  Rate  of  the  Romach.  When 
that  organ  is  difeafed,  digtRion  is  conRantly  ill  perform 
^d.  In  thefe  cafes,  indeed,  fermentation  fometimes  ap¬ 
pears,  and  produces  flatulence,  acid  durations,  &c. 
which  are  the  well-known  fymptems  of  indigeRion. 
Thefe  fads  have  been  long  known  ;  they  are  totally 
incompatible  with  the  fuppofition,  that  the  formation 
of  chyme  is  owing  to  fermentation  Accordingly  that 
opinion  has  been  for  fome  time  abandoned,  by  all  thofe 
at  leaR  who  have  taken  the  trouble  to  examine  the  fub- 
jed. 

The  formation  of  chyme,  then,  is  owung  to  the  Ro¬ 
mach  ;  and  it  has  been  concluded,  from  the  experiments 
of  Stevens,  Reaumur,  Spallanzani,  Scopoli,  Brugiia- 
telli,  Carimini,  &c.  that  its  formation  is  brought  about 
by  the  adion  of  a  particular  liquid  fecreted  by  the  Ro¬ 
mach,  and  for  that  reafon  called  gajlric  juice. 

That  it  is  owing  to  the  adion  of  a  liquid,  is  evi¬ 
dent  ;  becaufe  if  pieces  of  food  be  inclofed  in  clofe 
,  tubes,  they  pafs  through  the  Romach  without  any  far 
ther  alteration  than  would  have  takeu  place  at  the 
fame  temperature  out  of  the  body:  but  if  the  tubes  be 
perforated  with  fmall  holes,  the  food  is  converted  into 
chyme. 

This  liquid  does  not  ad  indifcriminately  upon  all 
fubRances  :  For  if  grains  of  corn  be  put  into  a  perfora¬ 
ted  tube,  and  a  granivnrou3  bird  be  made  to  fw’ailow  it, 
the  corn  will  remain  the  ufual  time  in  the  Romach  with¬ 
out  alteration;  whereas  if  the  hnfk  of  the  grain  be  pre- 
vioufly  taken  off,  the  whole  of  it  will  be  converted  into 
Chyme.  It  is  well  known,  too,  that  many  lubRances 
pafs  unaltered  through  the  i-nteftines  ot  animals,  and 
confequently  are  not  aded  up  n  by  the  gaRric  juice. 
This  is  the  cafe  frequently  with  grains  of  oats  when 
they  have  been  fwallowed  by  hoifes  entire  with  their 
.hulks  or..  This  is  the  cafe  alfo  with  the  feeds  of  ap¬ 
ples,  & c.  when  fwallowed  entire  by  mr.n;  yet  thele  ve 
jj  fubRances,  if  they  have  been  previoufly  ground  fuf- 


flciently  by  the  teeth,  are  digeRed.  It  appears,  there-  Fun&uo, 
fore,  that  it  is  chiefly  the  hulk  or  outiide  of  thefe  fub-0^111^, 
Ranees  which  refiRs  the  adion  of  the  gaflric  juice.  We  r~ 
fee  alfo,  that  trituration  greatly  facilitates  the  conver- 
fion  of  food  into  chyme  ^8 

The  gaRric  juice  is  not  the  fame  in  all  animals  ;  forNaiureof 
many  animals  cannot  digeR  the  food  on  which  otheraJP/kk 
live.  The  contain  maculatum  (hemlock),  for  inRance,^ulcc* 
is  a  poifon  to  man  inflead  of  food,  yet  the  goat  often 
feeds  upon  it.  Many  animals,  as  flieep,  live  wholly  up¬ 
on  vegetables;  and  if  they  are  made  to  feed  on  animals, 
their  Romachs  will  not  digeR  them  :  others,  again,  as 
the  eagle,  feed  wholly  on  animal  fubRances,  and  cannot 
digeR  vegetables. 

The  gaRric  juice  does  not  continue  always  of  the 
fame  nature,  even  in  the  fame  animal :  it  changes  gra¬ 
dually,  according  to  circumRances.  Graminivorous  ani¬ 
mals  may  be  brought  to  live  on  animal  food  ;  and  aftei 
they  have  been  accuRomed  to  this  for  fome  time,  their 
Romachs  become  incapable  of  digeRing  vegetables  On 
the  other  hand,  thofe  animals  which  naturally  digeR 
■  nothing  but  animal  food  may  be  brought  to  digeR  ve¬ 
getables. 

What  is  the  nature  of  the  gaRric  juice,  which  pof- 
fefles  thele  Angular  properties  ?  It  is  evidently  different 
in  different  animals  ;  but  it  is  a  very  difficult  talk,  it 
not  an  impoffibie  one,  to  obtain  it  in  a  Rate  of  purity. 
Various  attempts  have  indeed  been  made  by  very  inge¬ 
nious  philofophers  to  procure  it  ;'but  their  analyfis  of 
it  is  fufficient  to  fhew  us,  that  they  have  never  obtain¬ 
ed  it  in  a  Rate  of  purity. 

The  methods  which  have  been  ufed  to  procure  gaf. 
trie  juice  ar to  kill  the  animal  whofe  gaRric  juice 
is  to  be  examined  after  it  has  faRed  for  fome  time.  By 
thi?  method,  Spallanzani  collected  37  fpoonfuls  from 
the  two  firR  Romachs  of  a  flieep.  It  was  of  a  green 
colour,  undoubtedly  owing  to  the  grafs  which  the  ani¬ 
mal  had  eaten.  He  found  alfo  half  a  fpoonful  in  the 
Romach  of  fome  young  crows  which  he  killed  before 
they  had  left  their  neR. 

Small  tubes  of  metal,  pierced  with  holes,  and  con¬ 
taining  a  dry  fponge,  have  been  fwallowed  by  animals ; 
and  when  vomited  up,  the  liquid  imbibed  by  the  fponge 
is  fqneezed  out.  By  this  method,  Spallanzani  collect¬ 
ed  481  grains  of  gaRric  juice  from  the  Romachs  of  five 
crows. 

A  tint'd  method  confiRs  in  exciting  vomiting  in  the 
morning,  when  the  Romach  is  without  food.  Spallan- 
zaui  tried  this  method  twice  upon  himfelf,  and  collect¬ 
ed  one  of  the  times  1  oz.  32gr.  of  liquid;  but  the 
pain  was  fo  great,  that  he  did  not  think  proper  to  try 
the  experiment  a  third  time.  Mr  Gofie,  however,  who 
could  excite  vomiting  whenever  he  thought  proper  by 
fwallowing  air,  lias  employed  that  method  to  collcCt 
gaRricjuice. 

Spallanzani  has  obferved,  that  eagles  throw  up  every 
morning  a  quantity  of  liquid,  which  he  confiders  as  gaf- 
tric  juice  ;  and  he  has  availed  himfelf  of  this  to  colled 
it  in  confiderable  quantities. 

It  is  almolt  unntceflary  to  remark  how  knperfed 
thefe  differeut  methods  are,  and  how  far  every  conclu- 
flon  drawn  from  the  examination  of  fuch  juices  muR  de¬ 
viate  from  the  truth.  It  is  impoffibie  that  the  gaRric 
juice,  obtained  by  any  one  of  thefe  procefles,  can  be 
pure  ;  becaufe  in  the  Romach  it  muft  be  conRantly 

mixed 
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Fi  lions  mixed  with  large  quantities  of  faliva,  mucus,  bile,  food, 
of  <ma  s  &c  ]t  may  be  queltioned,  indeed,  whether  any  gaftric 
juice  at  all  can  be  obtained  by  thtfe  methods :  for  as 
the  intention  of  the  gaftric  juice  is  to  convert  the  food 
into  chyme,  in  all  probability  it  is  only  fecreted,  or  at 
lea‘t  thrown  into  the  ftomach  when  food  is  prefent. 

We  need  not  be  fnrprifed,  then,  at  the  contradictory 
accounts  concerning  its  nature,  given  us  by  thofe  philo- 
fopher*  who  have  attempted  to  examine  it;  as  thefe  re¬ 
late  not  fo  much  to  the  gaftric  juice,  as  to  the  different 
fubftances  found  in  the  ftomach.  The  idea  that  the 
gaftric  juice  can  be  obtained  by  vomiting,  or  that  it  is 
thrown  up  fpontaneoufly  by  fome  animals,  is,  to  fay  the 
lead  of  it,  very  far  from  being  probable. 

According  to  Brugnatelli,  the  gaftric  juice  of  carni¬ 
vorous  animals,  as  hawks,  kites,  &c.  has  an  acid  and  re- 
fmous  odour,  is  very  bitter,  and  not  at  all  watery  ;  and 
is  compofed  of  an  uncombined  acid,  a  reiin,  an  animal 

*  *poi?i  fuhftance,  and  a  fmall  quantity  of  muriat  of  foda  *. 

*  7 uer  s  gaftric  juice  of  herbivorous  animals,  on  the  con¬ 

trary,  as  goats,  fheep,  &c.  is  very  watery,  a  little  mud¬ 
dy,  has  a  hitter  faltifli  tafte,  and  contains  ammonia,  an 
animal  extract,  and  a  pretty  large  quantity  of  muriat  of 
}  J  fodaf.  Mr  Carminati  found  the  fame  ingredients;  but 
he  fuppofes  that  the  ammonia  had  been  formed  by  the 
put  refaction  of  a  part  of  their  food,  and  that  in  reality 
j  r-rLkr'i  the  gaftric  juice  of  thefe  animals  is  of  an  acid  nature  J. 

C  wit.  The  accounts  which  have  been  given  of  the  gaftric 
Waftru  jn;Ce  of  man  are  fo  various,  that  it  is  riot  worth  while 
J  **  to  tranferibe  them.  Sometimes  it  has  been  found  of 

an  acid  nature,  at  o'her  times  not.  The  experiments 
of  Spallanzani  are  fufficient  to  {hew,  that  this  acidity  is 
not  owing  to  the  gaftric  juice,  but  to  the  food.  He 
never  found  any  acidity  in  the  gaftric  juice  of  birds  of 
prey,  nor  of  ferpents,  frogs,  and  fifties.  Crows  gave  an 
acidulous  gaftric  juice  only  when  fed  on  grain  ;  and  he 
found  that  the  fame  obfervation  holds  with  refpe£t  to 
dogs,  herbiverous  animals,  and  domeilic  fowls.  Carni¬ 
vorous  birds  threw  lip  pieces  of  (hells  and  coral  without 
alteration  ;  but  thefe  fubftances  were  fenfibly  diminifh¬ 
ed  in  the  ftomachs  of  liens,  even  when  inclofed  in  per¬ 
forated  tubes.  Spallanzani  himfelf  fwallowed  calcare¬ 
ous  fubftances  inclofed  in  tubes  ;  and  when  he  fed  on 
vegetables  and  fruits,  they  were  fometimes  altered  and 
a  little  diminifhed  in  weight,  juft  as  if  they  had  been 
put  into  weak  vinegar  ;  but  when  he  ufed  only  animal 
food,  they  came  out  untouched.  According  to  this 
philo fopher,  whofe  experiments  have  been  by  far  the 
moft  numerous,  the  gaftric  juice  is  naturally  neither 
acid  nor  alkaline.  When  poured  on  the'  carbonat  of 
potafs,  it  caufes  no  efl’ervefcence. 

Such  are  the  refults  of  the  experiments  on  the  juices 
taken  from  the  ftomach  of  animals.  No  concluhon  can 
be  drawn  from  them  reipe£ting  the  nature  of  the  gal- 
tric  juice.  But  from  the  experiments  which  have  been 
made  on  the  digeftion  of  the  ftomach,  efpeciaily  by 
Spallanzani,  the  following  fadts  are  eftabliftied. 

*  The  gaftric  juice  attacks  the  furfaces  of  bodies,  unites 
to  the  particles  of  them  which  it  carries  off,  and  cannot 
be  feparated  from  them  by  filtration,  It  operates  with 
more  energy  and  rapidity  the  more  the  food  is  divided, 
and  its  adtion  is  increafed  by  a  warm  tern perat ure.  The 
food  is  not  merely  reduced  to  very  minute  parts  ;  its 
tafte  and  fmell  arc  quite  changed  ;  its  fenlible  proper¬ 
ties  are  dellroyed,  ~ani  it  acquires  new  and  very  diffe 
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rent  ones.  This  juice  does  not  ad  as  a  ferment ;  fo  functions 
far  from  ir,  that  it  is  a  powerful  antifeptic,  and  even  re-  l-*  AnimaIs’ 
{lores  fkfh  already  putrefied.  There  is  not  the  fmalleft 
appearance  of  fuch  a  procefs  ;  indeed,  when  the  juice 
is  renewed  frequently,  as  in  the  ftomach,  fubftances  dif- 
folve  in  it  with  a  rapidity  which  excludes  all  idea  offer- 
mentation.  Only  a  few  air  bubbles  make  their  efcape, 
which  adhere  to  the  alimentary  matter,  and  buoy  it  up 
to  the  top,  and  which  are  probably  extricated  by  the 
heat  of  the  folution. 

With  refpedl  to  the  fubftances  contained  in  the  fto- 
macli,  only  two  fads  have  been  perfedly  afeertained  : 

The  firll  is,  that  the  juice  contained  in  the  ftomach  of 
oxen,  calves,  fheep,  invariably  contains  uneombined 
phofphoric  acid,  as  Macquart  and  Vauquelin  have  de- 
moriftrated  :  The  fecond,  that  the  juice  contained  in 
the  ftomach,  and  even  the  inner  coat  of  the  ftomach  it- 
felf,  has  the  property  of  coagulating  milk  and  the  fe- 
rum  of  blood.  Dr  Young  found,  that  feven  grains  of 
the  inner  coat  of  a  calf’s  ftomach,  infufed  in  water,  gave 
a  liquid  which  coagulated  more  than  100  ounces  of 
milk;  that  is  to  fay,  more  than  6857  times  its  own 
weight  ;  and  yet,  in  all  probability,  its  weight  was  not 
much  diminifhed. 

What  the  fub fiance  is  which  pofTefles  this  coagula-* 
tirig  property,  has  not  yet  been  afeertained  ;  but  it  is 
evidently  not  very  foluble  in  water  :  for  the  infide  of  a 
calf's  ftomach,  after  being  fleeped  in  water  for  fix  hours, 
and  then  well  wafhed  with  water,  ft  ill  furnifhes  a  liquor 
on  infufion  which  coagulates  milk  *  :  And  Dr  Young* 
found,  that  a  piece  of  the  inner  coat  of  the  flomaclr, 
after  being  previoufly  walked  with  water,  and  then  with 
a  diluted  folution  of  carbonat  of  potafs,  flill  afforded  a 
liquid  which  coagulated  milk  and  ferum. 

It  is  evident,  from  thefe  fadts,  that  this  coagulating 
fubfiance,  whatever  it  is,  adts  very  powerfully;  and  that 
it  is  fcarcely  poflible  to  feparate  it  completely  from  the 
ftomach.  But  we  know  at  prefent  too  little  of  the  na¬ 
ture  of  coagulation  to  be  able  to  draw  any  inference 
from  thefe  fadts.  An  almofl  imperceptible  quantity  of 
fome  fubftances  feems  to  be  fufficient  to  coagulate  milk. 

For  Mr  Vaillant  mentions  in  his  Travels  in  Africa,  that 
a  porcelain  difh  which  he  procured,  and  which  had  lain 
for  fome  years  at  the  bottom  of  the  fea,  poflefled,  in 
confequence,  the  property  of  coagulating  milk  when 
put  into  it ;  yet  it  communicated  no  tafte  to  the  milk, 
and  did  not  differ  in  appearance  from  other  cups. 

It  i3  probable  that  the  faliva  is  of  fervice  in  the  con- 
verfion  of  food  into  chyme  as  well  as  the  gaftric  juice. 

It  evidently  ferves  to  dilute  the  food  ;  and  probably  it 
may  be  ferviceable  alfo,  by  communicating  oxygen. 

5.  The  chyme,  thus  formed,  paffes  from  the  ftomach  Chyme 
into  the  inteftines,  where  it  is  fubjedled  to  new  changes/ convert!*? 
and  at  tall  converted  into  two  very  different  fubftances; lliro 
chyle  and  excrementitious  matter. 

6.  The  chyle  is  a  white  coloured  liquid,  very  much 
refernbhng  milk.  It  is  exceedingly  difficult  to  collect 
it  in  any  considerable  quantity,  and  for  that  icafon  it 
lias  never  been  accurately  analyfed.  We  know  only  in 
general  that  it  refembles  milk  ;  containing,  like  it,  an 
albuminous  part  capable  of  being  coagulated,  a  ferum, 

and  globules  which  have  a  refemblance  to  cieam  f.  Jt  1  ^crJyceo» 
could:. is  alfo  different  Bits;  and,  according  to  fome,  a 
fuhftance  fcarcely  differing  from  the  fugar  of  milk.  It  2  * 

13  probable  alfo  that  it  contains  iron  ;  but  if  fo,  it  muft 

be 
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be  in  the  (late  of  a  white  oxyd  ;  for  an  infufion  of  nut 
galls  does  not  alter  the  colour  ot  chyle 

6.  Concerning  the  procefs  by  which  chyle  is  formed 
from  chyme,  fcarctly  any  thing  is  known.  It  does  not 
appear  that  the  chyme  is  precifely  the  fame  in  all  ani¬ 
mals  ;  for  thofe  which  are  herbivorous  have  a  greater 
length  of  inteftine  than  thofe  which  are  carnivorous. 
It  is  certain  that  the  formation  of  the  chyle  is  brought 
about  by  a  chemical  change,  although  we  cannot  fay 
precifely  what  that  change  is,  or  what  the  agents  are 
by  which  it  is  produced.  But  that  the  change  is  che¬ 
mical,  i3  evident,  becaufe  the  chyle  is  entirely  different, 
both  in  its  properties  and  appearance,  from  the  chyme. 
The  chyme,  by  the  a&ion  of  the  inteftines,  is  feparated 
into  two  parts,  chyle  and  excrement :  the  firii  of  which 
is  abforbed  by  a  number  of  fmali  veffels  called  L  Heals  ; 
the  fecond  is  pufhed  along  the  inttftinal  canal,  and  at 
lafi  thrown  out  of  the  body  altogether. 

After  the  chyme  ha*  been  converted  into  chyle  and 
excrement,  although  thefe  two  fubftances  remain  mixed 
together,  it  does  not  appear  that  they  are  able  to  de- 
compofe  each  other  ;  for  perfons  have  been  known  fel- 
dom  or  never  to  emit  any  excrement  it  ious  matter  per 
anum  for  years.  In  thefe,  not  only  the  chyle,  but  the 
excrementitious  matter  alfo,  was  abforbed  by  the  lac- 
teals  ;  and  the  excrement  was  afterwards  thrown  out  of 
the  body  by  other  outlets,  particularly  by  the  fkiu  ;  in 
confeq uence  of  which,  thofe  perfons  have  conllantly 
that  particular  odour  about  them  which  diflingiiifhes  ex¬ 
crement.  Nov/  in  thefe  perfons,  it  is  evident  that  the 
chyle  and  excrement,  though  mixed  together,  and  even 
abforbed  together,  did  not  a&  on  each  other  ;  becaufe 
thefe  perfons  have  been  known  to  enjoy  good  health 
for  years,  which  could  not  have  been  the  cafe  hud  the 
chyle  been  deflroyed. 

7.  It  has  been  fuppofed  by  fome  that  the  decompo- 
fition  of  the  chyme,  and  the  formation  of  chyle,  is  pro¬ 
duced  by  the  agency  of  the  bile,  which  is  poured  out 
abundantly,  and  mixed  with  the  chyme,  foon  after  its 
entrance  into  the  intellines.  If  this  theory  were  true, 
no  chyle  could  be  formed  whenever  any  accident  pre¬ 
vented  the  bile  from  pafiing  into  the  intellinal  canal: 
but  this  is  obvioufly  not  true  ;  for  frequent  inllances  have 
occurred  of  perfons  labouring  under  jaundice  from  the 
bile  duds  being  flopped,  either  by  gallllones  or  fome 
other  caufe,  fo  completely,  that  no  bile  could  paf3  into 
the  inteftines  ;  yet  thefe  perfons  have  lived  for  a  confi- 
derable  time  in  that  Hate.  Confequently  digellion,  and 
therefore  the  formation  of  chyle,  mull  be  poilible,  inde¬ 
pendent  of  bile. 

The  principal  ufe  of  the  bile  feems  to  be  to  feparatc 
the  excrement  from  the  chyle,  after  both  have  been 
formed,  and  to  produce  the  evacuation  of  the  excre¬ 
ment  out  of  the  body.  It  is  probable  that  thefe  lub- 
flances  would  remain  mixed  together,  and  that  they 
would  perhaps  even  be  partly  abforbed  together,  were 
it  not  for  the  bile,  which  feems  to  combine  with  the 
excrement,  arid  by  this  combination  to  facilitate  its  fe- 
paration  from  the  chyle,  and  thus  to  prevent  its  abforp- 
tion.  It  alfo  ftimulaies  the  intellinal  canal,  and  caufes 
it  to  evacuate  its  contents*  fooner  than  it  otherwife 
would  do  ;  for  when  there  is  a  deficiency  of  bile,  the 
body  is  conllantly  coflive. 

8.  The  excrement,  then,  which  is  evacuated  per 
anum ,  confifis  of  all  that  part.  of  the  food  and  chyme 
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which  was  not  converted  into  chyle,  entirely  altered  Fund  ion, 
however  from  its  original  Hate,  partly  by  the  decomoo-0^  An  mafe, 
fition  which  it  underwent  in  the  ilomach  and  inte Hines, 
and  partly  by  its  combination  with  bile.  Accordingly 
we  find  in  it  many  fub fiances  which  did  not  exiH  aF  all 
in  the  food.  Thus  in  the  dung  of  cows  and  horfes 
there  is  found  a  very  con fiderable  quantity  of  benzoic 
acid.  The  excrements  of  animals  have  r.ot  yet  been 
fubjedled  to  an  accurate  analyiis,  though  fuch  an  ana- 
lyfis  would  throw  much  light  upon  the  nature  of  di- 
geflion.  For  if  we  knew  accurately  the  fubftances  which 
were  taken  into  the  body  as  food,  and  all  the  new  fub- 
Hances  which  were  formed  by  digeftion  ;  that  is  to  fay, 

^the  component  parts  of  chyle  and  of  excrement,  and  the 
variation  which  different  kinds  of  food  produce  in  the 
excrement,  it  would  be  a  very  confiderable  Hep  towards 
afeertaining  precifely  the  changes  produced  on  food  by 
digellion,  or,  which  is  the  fame  thing,  towards  afeer¬ 
taining  exa£Ily  the  phenomena  of  digeftion.  The  only 
analyfis  which  lias  hitherto  been  made  on  human  ex¬ 
crement  is  that  of  Homberg  ;  and  as  it  confifted  mere¬ 
ly  in  fubjedling  it  to  diftillation,  it  is  needlefs  to  give 
an  account  of  it.  Of  late,  as  Mr  Fourcroy  informs  U3, 
the  fubjedl  has  been  refruned  in  France,  and  wc  may 
foon  expedl  fome  very  curious  and  important  additions 
to  our  knowledge.  ^ 

Mr  Vauquelin  has  already  publifhed  an  analyiis  of  Excrement* 
the  fixed  parts  of  the  excrements  of  fowls,  and  a  com*  of  fWls. 
pnrifon  of  them  with  the  fixed  parts  of  the  food  ;  from 
which  fome  very  curious  confequences  may  be  deduced. 

He  found  that  a  hen  devoured  in  ten  days  1 1 1 1 1.843 
grains  troy  of  oats.  Thefe  contained 

136.50 9  gr  phofphat  of  lime, 

219.548  iilica, 


35fi-°5  7- 

During  thefe  ten  days  fhe  layedfour  eggs;  the  fhells 
of  which  contained  98.776  gr.  phofphat  of  lime,  and 
453.417  gr.  carbonat  of  lime.  The  excrements  emit¬ 
ted  during  thefe  ten  day;  contained  175.529  gr.  phof¬ 
phat  of  lime,  58.494  gr.  of  carbonate  of  lime,  and 
185.266  gr.  of  filica.  Confequently  the  fixed  parts 
thrown  out  of  the  fyllem  during  thefe  ten  days  amount¬ 
ed  to  Grains . 

274.305  phofphat  of  lime, 

511,911  carbonat  of  lime, 

185.266  filica, 


Given  out  97  1 .482 
Taken  in  356.057 


615.425 

Confequently  the  quantity  of  fixed  matter  given  out 
of  the  fyllem  in  ten  days  exceeded  the  quantity  taken 


in  by  615.425  grains. 

The  filica  taken  in  amounted  to  219.548  gr. 


That  given  out  was  only  185.266  gr. 


|fMc 

r 


Itai 


pi 


Remains  34.282 

Confequently  there  difappeared  34.282  grains  of 
filica.  .. 

The  phofphat  of  lime  taken  in  wa3  136.509  gr. 
That  given  out  was  274.305  gr. 


137-796 

Confequently 


fp 
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Confequently  there  mud  have  been  formed,  by  di- 
geftion  in  this  fowl,  no  lefs  than  137.796  grains  of 
phofohat  of  lime,  befides  5 1 1.9  n  grains  of  carbonat. 
Confequently  lime  (and  perhaps  alfo  phofphorus)  is  not 
a  fimple  fubftance,  but  a  compound,  and  formed  of  in¬ 
gredients  which  ex  ill  ig  oat- Teed,  water,  or  air,  the  on¬ 
ly  fubftance  to  which  the  fowl  had  accefs.  Silica  may 
enter  into  its  compofition,  as  a  part  of  the  filica  had 
difappeared  ;  but  if  fo,  it  muft  be  combined  with  a  great 
quantity  of  fome  other  fubftance 

Thefe  confequences  are  too  important  to  be  admitted 
without  a  very  rigorous  examination.  The  experiment 
muft  be  repeated  frequently,  and  we  muft  be  abfolutcly 
certain  that  the  hen  has  no  accefs  to  any  calcareous 
earth,  and  that  ftie  has  not  diminifhed  in  weight  ;  be- 
caufe  in  that  cafe  fo  me  of  the  calcareous  earth,  of  which 
part  of  her  body  is  compofed,  may  have  been  employ¬ 
ed.  This  rigour  is  the  more  neceflary,  as  it  feems 
pretty  evident,  from  experiments  made  long  ago,  that 
fome  birds  at  leaft,  cannot  produce  eggs  unlefs  they 
have  accefs  to  calcareous  earth.  Dr  Fordyce  found, 
that  if  the  canary-bird  was  not  ftipplied  with  lime  at 
the  time  of  her  laying,  {he  frequently  died,  from  her 
eggs  not  coming  forward  properly  f.  He  divided  a 
number  of  thefe  birds  at  the  time  of  their  laying 
eggs  into  two  parties  :  to  the  one  he  gave  a  piece  of 
old  mortar,  which  the  little  animals  fwallowed  greedily  ; 
they  laid  their  eggs  as  ufual,  and  all  of  them  lived  : 
whereas  many  of  the  other  party,  which  were  fupplied 
with  no  lime,  died  J. 

9.  The  inteftines  feldom  or  never  are  deftitute  of 
gafes,  which  feem  to  he  evolved  during  the  proccfs  of 
digeftion  ;  and  may  therefore,  in  part,  be  confidered  as 
excrementitious  matter.  The  only  perfon  who  has  ex¬ 
amined  thefe  gafes  with  care,  is  Mr  Jurine  of  Geneva. 
The  refnlt  of  his  analyfis  is  as  follows.  He  found  in 
the  ftomach  and  inteftines  of  a  man  who  had  been 
frozen  to  death,  carbonic  acid  gas,  oxygen  gas,  hydro¬ 
gen  gas,  and  a?„otic  gas.  The  quantity  of  carbonic  acid 
was  greateft  in  the  ftomach,  and  it  diminifhed  gradually 
as  the  canal  receded  from  the  ftomach  ;  the  proportion 
of  oxygen  gas  was  confiderable  in  the  ftomach,  fmaller 
in  the  fmali  inteftines,  and  ftill  fmaller  in  the  great  in¬ 
teftines  ;  the  hydrogen  and  azotic  gafes,  on  the  con¬ 
trary,  were  leaft  abundant  in  the  ftomach,  more  abun¬ 
dant  in  the  fmali  inteftines,  and  molt  abundant  in  the 
larger  inteftines ;  the  hydrogen  gas  was  mod  abundant 
in  the  fmali  inteftines.  It  is  well  known  that  the  flatus 
difeharged  per  anum  is  commonly  carbonated  hydrogen 
gas  ;  fometimes  alfo  it  feems  to  hold  fulphur,  or  even 
\Encsc.  phofphorus  in  folution$. 
ctb.  Med,  IO.  The  chyle,  after  it  has  been  abfoibed  by  the  lac- 
S51^-  teals,  is  carried  by  them  into  a  pretty  large  veflel, 

343  known  by  the  name  of  thoracic  dud.  Into  the  fame 

: thoracic  veffel  hkewife  is  difeharged  a  tranfparent  fluid,  convey- 
ed  by  a  fet  of  veflels  which  arife  from  all  the  cavities  of 
the  body,  iWe  veflels  are  called  lymphatics ,  and  the 
fluid  which  they  convey  is  called  lymph.  In  the  tho¬ 
racic  dud,  then,  the  chyle  and  the  lymph  are  mixed  to- 
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iied4  -th  °  Very  little  is  known  concerning  the  nature  of  the 
I  :  lymph,)  lymph,  as  it  is  fcarcely  poffibleto  colled.  it  in  any  quan¬ 
tity.  It  is  colourlefs,  has  fome  vifeidity,  and  is  faid  to 
be  fpecifically  heavier  than  water.  It  is  faid  to  be  coa- 
gulable  by  heat ;  if  fo,  it  contains  albumen  ;  and,  from 
Suppu  Vot.  II.  Part  II. 
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its  appearance,  it  probably  contains  gelatine.  Xtsquan*  Fun6lions 
tity  is  certainly  confiderable,  for  the  lymphatics  are  very  of  Animals; 
numerous.  ^ 

1 1.  The  chyle  and  lymph  being  thus  mixed  together,  And  c  n- 
nre  conveyed  directly  into  the  blood  veflels.  The  ef-veycd  to 
fedt  produced  by  their  union  in  the  thoracic  dudt  is  not  h^n^s 
known,  but  neither  the  colour  nor  external  properties  ^  * 

of  the  chyle  is  altered.  In  man,  and  many  other  ani¬ 
mals,  the  thoracic  dndl  enters  at  the  junction  of  the  left 
fubclavian  and  carotid  veins,  and  the  chyle  is  conveyed  di- 
r*edtly  to  the  heart,  mixed  with  the  blood,  which  already 
exift3  in  the  blood  veflels.  From  the  heart,  the  blood 
and  chyle  thus  pnixed  together  arc  propelled  into  the 
lungs,  where  they  undergo  farther  changes. 

1  2.  The  abfolute  neceffity  of  refpiration ,  or  of  fomeRcfyira- 
thing  analogous,  is  known  to  every  one;  and  few  areton 
ignorant  that  in  man,  and  hot  blooded  animals,  the  or¬ 
gan  by  which  refpiration  is  performed  is  the  lungs. 

For  a  defeription  of  the  refpiratory  organs,  we  refer  to 
the  article  Anatomy,  Encycl.  and  the  reader  will  And 
an  account  of  the  manner  in  which  that  fun&ion  is  per¬ 
formed  in  the  article  Physiology,  Encycl,  But  what 
are  the  changes  produced  upon  the  blood  and  the  cliylc 
by  refpiration  ?  What  purpofes  does  it  fevve  to  the 
animal  ?  How  comes  it  to  be  fo  indifpenfably  neceflary 
for  its  exillence  ?  Thefe  art  qneftions  which  can  only 
be  anfwered  by  a  careful  examination  of  the  phenomena 
of  refpiration. 

It  has  been  long  known  that  an  animal  can  only  Rfq*mrc, 
breathe  a  certain  quantity  of  air  for  a  limited  time,  oxygen  &a3. 
after  which  it  becomes  the  moll  deadly  poifon,  and 
produces  fuflocation  as  effectually  as  the  mod  noxious 
gas,  or  a  total  abfence  of  air.  It  was  fufpe&ed  long 
ago  that  this  change  is  owing  to  the  abforption  of  a 
part  of  the  air  ;  and  Mayovv  made  a  number  of  very  in¬ 
genious  experiments  in  order  to  prove  the  fact.  Dr 
Pi  ieltley  and  Mr  Scheele  demonflrated,  that  the  quan¬ 
tity  of  oxygen  gas  in  atmofpheric  a’r  is  diminifhed;  and 
Lavoificr  demonltrated,  in  1776,  that  a  quantity  of 
carbonic  acid  gas,  which  did  not  previonfly  exift  in  it, 
wa3  found  in  air  after  it  had  been  for  fome  time  refpired. 

It  was  afterwards  proved  by  Lavoifier,  and  many  other 
philofophers,  who  confirmed  and  extended  his  faCts,  that 
no  animal  can  live  in  air  totally  deftitute  of  oxygen. 

Even  fifh,  which  do  not  fenfibly  refpire,  die  very  foon, 
if  the  water  in  which  they  live  be  deprived  of  oxygen 
gas.  Frogs  which  can  fnfpend  their  refpiration  at 
pleafure,  die  in  about  forty  miiaute3,  if  the  water  in 
which  they  have  beeh  confined  be  covered  over  with 
oil*.  Infefts  and  worms,  as  Vaoquelin  has  proved,  *  r  ^  ^  . 
exhibit  precifely  the  fame  phenomena.  They  require  jnn  * 
oxygen  gas  as  well  as  other  animals,  and  die  like  them  if  Cbim.  xxix. 
they  be  deprived  of  it.  They  diminifh  the  quantity  ofi7*- 
the  oxygen  gas  in  which  they  live,  and  give  out,  by 
refpiration,  the  very  fame  products  as  other  animals. 

Worms,  which  are  more  retentive  of  life  than  molt 
other  animals,  or  at  leaft  not  fo  much  affedted  by  poifon- 
ous  gafes,  abforb  every  particle  of  the  oxygen  gas  con¬ 
tained  in  the  air  in  which  they  are  confined  before  they 
die.  Mr  Vauquelin’s  experiments  were  made  on  the 
gryllus  viridiftimu3,  the  limax  flavus,  and  helix  poma-f  Ann.de 
tia  j\.  Cb'm.  xii. 

The  changes  which  take  place  during  refpiration  are *7^ 
the  following:  Changes 

i.  Part  of  the  oxygen  gas  relpired  difappears.  produced 

4  F  2.  Carbonic hy  it. 
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2.  Carbonic  aciJ  gas  Is  emitted. 

3.  Water  is  emitted  in  the  ftate  of  vapour. 
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The  fu (l  point  is  to  afcertain  exadtly  the  amount  of 
thefe  changes.  Though  a  great  many  experiments  have 
been  made  on  thi3  fubjed  by  different  philofophers,  the 
greateft  confidence  ought  to  be  put  in  thofe  of  Lavoi- 
filer,  both  on  account  of  his  uncommon  accuracy,  and 
on  account  of  the  very  complete  apparatus  which  he 
always  employed. 

He  put  a  guinea-pig  into  708.989  grains  troy  of 
oxygen,  and  after  the  animal  had  breathed  the  gas  for 
an  hour,  he  took  it  out.  He  found  that  the  oxygen 
gas  now  amounted  only  to  59 2 •  25 3  gr* 

Confequently  there  had  d'-fappeared  1 16.73d 

The  carbonic  acid  gas  formed  was  130. 472 

This  was  compofed  of  about  94.234 

oxygen,  and  36.238^ 

of  carbon.  Confequently  fuppofing,  as  Mr  La  voider 
did,  that  the  oxygen  abforbed  had  been  employed  in 
the  formation  of  the  carbonic  acid  gas,  there  Hill  re¬ 
mained  to  be  accounted  for  22.502  grains  of  oxygen 
which  had  difappenred.  He  fuppofed  that  this  had 
been  employed  in  the  formation  of  water,  a  quantity  of 
which  had  appeared.  If  fo,  the  water  formed  mult 
have  amounted  to  26.429  grains;  which  was  compofed 
of  3-927  hydrogen,  the  reft  oxygen  *. 

Since  the  water  emitted  was  not  actually  afeer- 
tained,  this  experiment  can  only  be  confidered  as  an 
approximation  to  the  truth.  Accordingly  that  very 
ingenious  philofopher  contrived  an  apparatus  to  afeer- 
tain  the  quantity  of  oxygen  gas  abforbed  by  man,  and 
the  quantity  of  carbonic  acid  gas  and  water  emitted  by 
him  during^  refpiration.  This  apparatus  he  had  con- 
ftru&ed  at  an  expence  at  leaft  equal  to  L.500  fterling. 
The  experiments  were  completed,  and  he  was  prepa¬ 
ring  them  for  publication,  when,  on  the  8th  of  "May 
t  794,  he  was  beheaded  by  order  of  Robefpierre,  after 
having  in  vain  requefted  a  fortnight’s  delay  to  put  his 
papers  in  order  for  the  pref3.  Thus  perifned,  in  the 
51ft  year  of  his  age,  the  man  who,  if  he  had  lived  a 
few  years  longer,  promifed  fair  to  become  the  rival  of 
Newton  himfelf.  Chemiftry,  as  a  fcience,  is  deeply  in¬ 
debted  to  him.  He  faved  it  from  that  confufion  into 
which  the  thoughtlefs  ardour  of  many  of  his  contem¬ 
poraries  were  plunging  it  headlong  ;  he  arranged  and 
conne&ed  and  Amplified  and  explained  the  multitude 
of  infulated  fa&s,  which  had  been  accumulating  with 
unexampled  celerity  ;  and  which,  liad  it  not  been  for  his 
happy  arranging  genius,  might  have  retarded,  inftead 
of  advanced,  the  progrefs  of  the  fcience.  He  reduced 
all  the  fa&s  under  a  few  fimple  heads,  and  thus,  made 
them  eafily  remembered  and  eafily  clafiified.  In  a  few 
years  more,  perliaps,  he  would  have  traced  thefe  general 
principles  to  their  fources,  eftablifhed  the  fcience  on 
the  completed,  indu&ion,  and  paved  for  his  fucceffors  a 
road  as  unerring  as  that  which  Sir  Ifaac  Newton  formed 
in  mechanical  philofophy. 

Mr  Lavoifier’s  experiments  have  never  been  publilh- 
ed,  but  fortunately  Mr  de  la  Place  has  given  us  the 
f  La  PW.rrefult  of  themf.  He  informs  us  that  it  was  as  fol- 
lows  :  A  man,  at  an  average,  confumes,  in  twenty- 
four  hours,  by  refpiration,  32.48437  ounces  troy  of 
oxygen  gas  ;  that  is  to  fay,  that  a  quantity  of  oxygen 
gsf.,  equal  to  that  weight,  difappears  from  the  air  which 
he  refpires  in  twenty -four  hours ;  that  he  gives  out  by 
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refpiration,  in  the  fame  time,  15.73  oz.  troy  of  carbonic  Fun&iofis. 
acid  gas,  and  28.55  of  water  in  the  ftate  Animih 

of  vapour.  - 

Total  44.28 

Oxygen, 

The  carbonic  acid  gas  is  compofed  of 

10.486 

and  5*243  carbon.  The  water, of 

24.2675 

and  4.2825  hydrogen. 

- - . 

Total  of  the  oxygen  emitted 

34-75416 

Total  abforbed 

32.4.843  7 

So  that  there  is  2.36979 1 6 

ounces  of  oxygen  emitted  more  than  is  abforbed -by 
refpiration.  Thus  it  appears  that,  by  refpiration,  the 
abfolute  quantity  of  oxygen  in  the  blood  is  diminifhed. 

Dr  Menzies  found  that  a  man,  at  a  medium,  draws 
in  at  every  refpiration  43.77  cubic  inches  of  air,  and 
that  ^th  of  that  quantity  difappears.  Confequently, 
according  to  him,  at  every  refpiration  2.t88N-cubic 
inches  of  oxygen  gas  are  confirmed.  Now  2.1885 
cubic  inches  oi  that  gas  amount  to  0.68669  gr.  troy, 
Suppofing,  with  Hales,  that  a  man  makes  1200  refpira- 
tions  in  an  hour,  the  quantity  of  oxygen  gas  confu- 
med  in  an  hour,  will  amount  to  824.028  grains,  and 
in  24  hours  to  19776.672  grains,  01*41.2014  ounces 
troy.  This  quantity  exceeds  that  found  by  Lavoilier 
confide rably  ;  but  the  allowance  of  oxygen  for  every 
refpiration  is  rather  too  great.  Indeed,  from  the  nature 
of  Dr  Menzies’s  apparatus,  it  was  fcarce  poflible  to  mea- 
fure  it  accurately. 

The  quantity  of  water  given  out  by  refpiration,  as 
determined  by  Hales,  amounts  in  a  day  to  20.4  oz.  *  ;  * 
but  his  method  was  not  fufceptible  of  great  accuracy.  li> 
We  may  therefore,  on  the  Whole,  confider  Lavoifier’s^2 
determination  as  by  far  the  neareft  to  the  truth  of  any 
that  has  been  given. 

There  is,  however,  a  very  fingular  anomaly,  which 
becomes  apparent  when  we  compare  his  experiments  on 
the  refpiration  of  the  guinea-pig  with  thofe  on  the  refpi¬ 
ration  of  man. 

The  guinea-pig  confumed  in  24  hours  5*8368  oz. 
troy  of  oxygen  gas,  and  emitted  6.5236  oz. 

of  carbonic  acid  gas.  Man,  on  the  other  hand,  con- 
fumes  in  the  fame  time  32.48437  oz. 

of  oxygen  gas,  and  emits  only  1 5 . 7 3  oz.  of 

carbonic  acid  gas.  The  oxygen  gas  confumed  by  the 
pig  is  to  the  carbonic  gas  emitted  as  1  00:  1.124 
whereas  in  man  it  is  as  1.000:0.484.  If  we  could 
depend  upon  the  accuracy  of  each  of  thefe  experiments,  - 
they  would  prove,,  beyond  a  doubt,  that  the  changes 
produced  by  the  refpiration  of  the  pig  are  different,  a i 
leaft  in  degree,  from  thofe  produced  in  man  ;  but  it  is 
more  than  probable  that  fome  miftake  has  crept  into 
one  or  other  of  the  experiments.  We  have  more  rea- 
fon  to  fufpeft  the  firft,  as  it  was  made  before  1778,  at 
a  time  when  a  great  many  cirenmftances.  neceflary  to 
infure  accuracy,  were  unknown  to  Lavoifier. 

Such  are  the  fubftances  imbibed  and  emitted  during 
refpiration.  It  (till  remains  for  us  to  determine  what 
are  the  changes  which  it  produces  on  the  blood. 

It  has  been  long  known  that  the  blood  which  flows 
in  the  veins  is  of  a  dark  reddifh  purple  colour,  whereas 
the  aiterial  blood  is  of  a  florid  Icarlet  colour.  Lower 
oblerved  that  the  colour  of  the  veinous  blood  was  con¬ 
verted  into  that  of  arterial  during  its  paflage  through 
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|t<5lion$  the  lungs.  No  chyle  can  be  diftinguifhed  by  its  white 
olnimaK  coiour  jn  the  blood  after  it  has  patted  through  the 
" ^ " '  lungs.  The  changes,  then,  which  take  place  upon  the 

appearance  of  the  blood  are  two  :  t/?,  It  acquires  a  flo- 
i id  red  colour;  2*7,  The  chyle  totally  difappears.  Now 
to  what  are  thefe  changes  owing  ? 

Lower  himfelf  knew  that  the  change  was  produced 
by  the  air,  and  Mayow  attempted  to  prove  that  it  was 
by  abforbing  a  part  of  the  air.  But  it  was  not  till  Dr 
Prieftley  difcovered  that  veinous  blood  acquires  a  fear- 
let  colour  when  put  in  contadl  with  oxygen  gas,  and 
arterial  blood  a  dark  red  colour  when  put  in  contact 
with  hydrogen  gas,  or,  which  is  the  fame  thing,  that 
*  oxygen  gas  inflantly  gives  veinous  blood  the  colour  of 

T  >  Hypo  arterial  ;  and  hydrogen,  on  the  contrary,  gives  arterial 
blood  the  colour  of  veinous  blood  :  it  was  not  till  then 
that  philofophers  began  to  attempt  any  thing  like  an 
explanation  of  the  phenomena  of  refpiration.  Two  ex¬ 
planations  have  been  given  ;  one  or  other  of  which  mull 
be  true. 

The  firft  is,  that  the  oxygen  of  the  air,  which  difap¬ 
pears,  combines  with  a  quantity  of  carbon  and  hydro¬ 
gen  given  out  by  the  blood  in  the  lungs,  and  forms 
with  it  carbonic  acid  gas  and  water  in  vapour,  which 
are  thrown  out  along  with  the  air  expired. 

The  fecond  is,  that  the  oxygen  gas,  which  difappears, 
combines  with  the  blood  as  it  pafTes  thro’  the  lungs  ;  and 
that,  at  the  inftant  of  this  combination,  there  is  fet  free 
from  the  blood  a  quantity  of  carbonic  acid  gas  and  of 
..water,  which  are  thrown  out  along  with  the  air  expired. 

The  firft  of  thefe  theories  was  originally  formed  by 
Lavoifier,  and  it  was  embraced  by  La  Place,  Craw¬ 
ford,  Gren,  and  Girtanner,  with  a  fmall  variation.  In¬ 
deed  it  does  not  differ,  except  in  detail,  from  the  ori¬ 
ginal  hypothefis  of  Dr  Prieftley,  that  the  ufe  of  refpi¬ 
ration  is  to  rid  the  blood  of  phlogifton  ;  for  if  we  fub- 
ftitute  carbon  and  hydrogen  for  phlogifton,  the  two 
theories  precifely  agree.  Mr  Lavoifier  attempted  not 
to  prove  its  truth  ;  he  only  tried  to  (hew  that  the  oxy¬ 
gen  abforbed  correfponds  exadlly  with  the  quantity 
of  oxygen  contained  in  the  carbonic  acid  and  the  water 
emitted.  This  coincidence  his  own  experiments  have 
fhewn  not  to  hold  ;  confequently  the  theory  is  entirely 
deftitutc  of  proof,  as  far  as  the  proof  depends  upon  this 
coincidence. 

The  other  hypothefis  was  propofed  by  Mr  de  la 
Grange,  and  afterwards  fupported  and  illuftrated  by  Mr 
Haflenfratz. 

In  order  to  difeover  what  the  real  effe&s  of  refpira¬ 
tion  are,  let  us  endeavour  to  ftate  accurately  the  pheno¬ 
mena  as  far  a3  poffible. 

In  the  jirjl  place,  we  are  certain,  from  the  experi¬ 
ments  of  Pneltley,  Girtanner,  and  Haflenfratz,  that 
when  veinous  blood  is  expofed  to  oxygen  gas  confined 
over  it,  the  blood  inflantly  affumes  a  fcarlet  colour,  and 
the  gas  is  diminifhed  in  bulk  ;  therefore  part  of  the  gas 
has  been  abforbed.  We  may  confider  it  as  certain,  then, 
that  when  the  colour  of  veinous  blood  is  changed  into 
arterial,  fome  oxygen  gas  is  abforbed  *f . 

In  the  fecond  place,  no  chyle  can  be  difcovered  in  the 
blood  after  it  has  palled  through  the  lungs.  Therefore 
the  white  colour  of  the  chyle  at  leaft,  is  deftroyed  by 
refpiration,  and  it  afliimcs  a  red  colour.  Now  if  the 
red  colour  of  the  blood  be  owing  to  iron,  as  n  any  have 
fuppofed,  this  change  of  colour  is  a  demonftration  tli3t 
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oxygen  has  combined  with  the  iron  ;  for  wc  have  ften  Fn’!r,01;.s 
already,  that  iron,  if  it  cxifts  in  chyle,  as  it  probably 
does,  is  in  the  ftate  of  a  white  oxyd.  Consequently, 
when  converted  into  a  red  oxyd,  it  muft  abforb  oxygen. 

Even  though  iron  be  not  the  colouring  matter  of  the 
blood,  it  would  ftill  be  probable  that  the  change  of  co¬ 
lour  of  the  chyle  depends  on  the  fixation  of  oxygen  ; 
for  Berthollet  and  Fourcroy  have  fhewn  that  in  fcveral 
inftances  fubftances  acquire  a  red  colour  by  that  procefs. 

We  may  confider  it  as  proved,  then,  that  oxygen  en¬ 
ters  the  blood  as  it  pafTes  through  the  lungs. 

In  the  third  place,  when  arterial  blood  is  put  in  con- 
ta&  with  azotic  gas,  or  carbonic  acid  gas,  it  gradually 
aflumes  the  dark  colour  of  veinous  blood,  as  Dr  Prieft¬ 
ley  found  *.  The  fame  philosopher  alfo  obferved  that  *  PrieJUey , 
arterial  blood  acquired  the  colour  of  veinous  blood“**  3&3 
when  placed  in  vacuo  f.  Confequently  thi3  alteration  |-  IliJ,  and 
of  colour  is  owing  to  fome  change  which  takes  place  d Tin  * 
in  the  blood  itfelf,  independent  of  any  external  agent,  IX* 

The  arterial  blood  becomes  much  more  rapidly  and"  ^ 
deeply  dark  coloured  when  it  is  left  in  contact  with  hy¬ 
drogen  gas  placed  above  it  We  muft  fuppofe  there-  \  Fourcroy , 
fore  that  the  prefence  of  this  gas  accelerates  and  in-^* 
creafes  the  change,  which  would  have  taken  place  tipoii^7OT’  VI1* 
the  blood  without  any  external  agent. 

If  arterial  blood  be  left  in  contact  with  oxygen  gas, 
it  gradually  aflumes  the  fame  dark  colour  which  it 
would  have  acquired  in  vacuo,  or  in  contadl  with  hy¬ 
drogen  ;  and  after  this  change  oxygen  can  no  longer  rc- 
ftore  its  fcarlet  colour  §.  Therefore  it  is  only  upon  a {  I  lid  ix. 
part  of  the  blood  that  the  oxygen  ads;  and  after  this  ^^8. 
part  has  undergone  the  change  which  occafions  the  da’k 
colour,  the  blood  lofes  the  power  of  being  affeded  by 
oxygen. 

Mr  Haflenfratz  poured  itito  veinous  blood  a  quan¬ 
tity  of  oxy- muriatic  acid  ;  the  blood  was  inflantly  de* 
compofed,  and  aflumed  a  deep  and  almoft  black  colour. 

When  lie  poured  common  muriatic  acid  into  blood,  the 
colour  was  not  altered  |].  Now  oxy  muriatic  acid  has (|  WJt 
the  property  of  giving  out  its  oxygen  readily;  conle- 
quently  the  black  colour  w  as  owing  to  the  inftant  com¬ 
bination  of  a  part  of  the  blood  with  oxygen. 

The  fads  therefore  lead  us  to  conclude,  with  La 
Grange  and  Haflenfratz,  that  during  refpiration  the 
oxygen,  which  difappears,  enters  the  blood;  that  during 
the  circulation  this  oxygen  combines  with  a  certain  part 
of  the  blood;  and  that  the  veinous  colour  h  owing  to  this 
new  combination.  We  muft  conclude,  too,  that  the  fub- 
ftance  which  caufcs  this  dark  colour  leaves  the  blood  du¬ 
ring  its  circulation  thro*  the  lungs,  ctherwife  it  could  not 
be  capable  of  afluming  the  florid  colour.  Now  we  know 
what  the  fubftances  are  which  are  emitted  during  re¬ 
fpiration  ;  they  are  water  and  carbonic  acid  gas..  It 
muft  be  to  the  gradual  combination  of  oxygen,  then, 
during  the  circulation,  with  hydrogen  and  carbon, 
that  the  colour  of  veinous  blood  is  owing.  And  lince 
the  fame  combination  takes  place  every  time  that  the 
blood  pafTes  through  the  lungs,  we  muft  conclude, 
that  it  is  only  a  part  of  the  hydrogen  and  carbon  which 
is  adled  upon  each  time.  Let  us  now  attempt,  with 
thefe  data,  to  form  fome  notion  of  the  deconipofition 
which  goes  on  during  the  circulation  of  the  blood.  35* 

It  is  probable  that,  dining  a  confiderablc  part  of  the [or 
day,  there  is  a  co  nil  ant  influx  of  chyle  into  the  blood  ;mation  cf 
and  we  are  certain  that  Jvmph  is  conftantly  flowing  in- blood, 
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fun&ions  to  It*  Now  It  appears, 
of  Ammals.  vatjons  hitherto  made,  that  neither  chyle  nor  lymph 
v  contain  fibrina,  which  forms  a  very  confpicuous  part 
of  the  blood.  This  fibrina  is  employed  to  fupply 
the  wafte  of  the  mufcles,  the  moll  a£live  parts  of  the 
body,  and  therefore,  in  all  probability,  requiring  the 
moll  frequent  fupply.  Nor  can  it  be  doubted  that  it  is 
employed  for  other  ufeful  purpofes.  The  quantity  of 
fibrina  in  the  blood,  then,  mull  be  conftantly  diminilh- 
ing,  and  therefore  new  fibrina  mull  be  conftantly  form¬ 
ed.  But  the  only  fubftances  out  of  which  it  can  be 
formed  are  the  chyle  and  lymph,  neither  of  which  con¬ 
tain  it.  There  mull  therefore  be  a  continual  decompo- 
fition  of  the  chyle  and  lymph  going  on  in  the  blood- 
veffels,  and  a  continual  new  formation  of  fibrina.  Other 
fubftances  alfo  may  be  formed  ;  but  we  are  certain  that 
this  mujl  be  formed  there,  becaufe  it  does  not  exift  pre- 
vioufly.  Now,  one  great  end  of  refpiration  mull  un¬ 
doubtedly  be  to  affift  this  decompofition  of  chyle  and 
complete  formation  of  blood. 

It  follows,  from  the  experiments  of  Fourcroy  for¬ 
merly  enumerated,  that  fibrina  contains  more  azot,  and 
iefs  hydrogen  and  carbon,  than  any  of  the  other  ingre¬ 
dients  of  the  blood,  and  confequently  alfo  than  any  of 
the  ingredients  of  the  chyle.  In  what  manner  the 
,  chyle,  or  a  part  of  it,  is  converted  into  fibrina,  it  is  im- 
poffible  to  fay  :  we  are  not  fufficiently  acquainted  with 
the  fubjedl  to  be  able  to  explain  the  procefs.  But 
we  can  fee  at  leaft,  that  carbon  and  hydrogen  muft  be 
abftradkd  from  that  part  of  the  chyle  which  is  to  be 
converted  into  fibrina  :  And  we  know,  that  thefe  fub¬ 
ftances  are  adlually  thrown  out  by  refpiration.  We 
may  conclude,  then,  that  one  ufe  of  the  oxygen  ab- 
forbed  is,  to  abftradl  a  quantity  of  carbon  and  hydro¬ 
gen  from  a  part  of  the  chyle  by  compound  affinity,  in 
fuch  proportions,  that  the  remainder  becomes  fibrina  : 
therefore  one  end  of  refpiration  is  to  form  fibrina. 
Doubtlefs  the  other  ingredients  of  the  blood  are  alfo 
new  modified,  though  we  know  too  little  of  the  fub* 
jedt  to  throw  any  light  upon  it. 

13.  But  the  complete  formation  of  blood  is  not  the 
only  advantage  gained  by  refpiration  :  the  tempera¬ 
ture  of  all  animals  depends  upon  it.  It  has  been  long 
known,  that  tliofe  animals  which  do  not  breathe  have  a 
temperature  but  very  little  fuperior  to  the  medium  in 
which  they  live.  This  is  the  cafe  with  fifhes  and  many 
infcdls.  Man,  on  the  contrary,  and  quadrupeds  which 
breathe,  have  a  temperature  confideiably  higher  than  the 
atmofphere  :  that  of  man  is  98°.  Birds,  who  breathe 
in  proportion  a  Hill  greater  quantity  of  air  than  man, 
have  a  temperature  equal  to  103*  or  104.0.  It  has 
been  proved,  that  the  temperatuie  of  all  animals  is  pro¬ 
portional  to  the  quantity  of  air  which  they  breathe  in  a 
given  time. 

Thefe  fa&s  are  fufficient  to  demonfhate,  that  the 
heat  of  animals  depends  upon  refpiration.  But  it  was 
not  till  Dr  Black’s  dedfrine  of  latent  heat  became  known 
to  the  world,  that  any  explanation  of  the  caufe  of  the 
temperature  of  breathing  animals  was  attempted.  That 
illuftrious  philofopher,  whole  difeoveries  form  the  bafis 
upon  which  all  the  fcicntific  part  of  chemiftry  has  been 
reared,  law  at  once  the  fight  which  his  do&rine  of  la¬ 
tent  heat  threw  upon  this  part  of  phyfiology,  and  he  ap¬ 
plied  it  very  early  to  explain  the  temperature  of  animals. 
According  to  him,  part  of  the  latent  heat  of  the  air 
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from  the  moft  accurate  obfer-  infpired  becomes  fenlible ;  and  of  couvfe,  the  tempera-  hundhowj 

ture  of  the  lungs,  and  the.  blood  that  pafTes  through 
them,  muft  be  raifed  ;  and  the  blood,  thus  heated,  com-  1 
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municates  its  heat  to  the  whole  body.  This  opinion 
was  ingenious,  but  it  was-  liable  to  an  unanfwerable  ob¬ 
jection  :  for  if  it  were,  true,  the  temperature  of  the  body 
ought  to  be  greateft  in  the  lungs,  and  to  diminilh  gra*. 
dually  as  the  diftance.  from  the  lungs  increafes  ;  which 
is  not  true.  The  theory,  in  confequence,  was  aban¬ 
doned  even  by  Dr  Black  himfelf;  at. leaft  he.made  no 
attempt  to  fupport  it. 

Lavoifier  and  Crawford,  who  confidered  all  the 
changes  operated- by  refpiration  as  taking  place  in  the 
lungs,  accounted  for  the  origin  of  the  animal  heat  al- 
moit  precilely  in  the  fame  manner  with  Dr  Black.  Ac¬ 
cording  to  them,  the  oxygen  g.as  of  the  air  combines  in 
the  dungs  with  die  hydrogen  and  carbon  emitted  by  the 
blood.  During  this  combination,  the  oxygen  gives  out 
a  greal  quantity  of  caloric,  with  which  it  had  been  com¬ 
bined;  and  this  caloric  is  not  only  fufficient  to  fupport 
the  temperature  of  the  body,  but  alfo  to  carry  off  the 
new  formed  water  in  the  Hate  of  vapour,  and  to  raife 
confiderably- the  temperature  of  the  air  infpired.  Ac¬ 
cording  to  thefe  philofophers,  then,  the  whole  of  the 
caloric  which  fupports  the  temperature  of  the  body  is 
evolved  in  the  lungs.  Their  theory  accordingly  was 
liable  to  the  fame  objection  with  Dr  Black’s;  but  they, 
obviated  it  in  the  following  manner  :  Dr  Crawford 
found,  that  the  fpecific  caloric  ol  aiterial  blood  was 
1.C300,  while  that  of  veinous  blood  was  only  0.8928. 
Hence  he  concluded,  that  the  inftant  veinoms  blood  is 
changed  into  arterial  blood,  its  fpecific  caloric  increafes; 
conlequently  it  lequires  an  additional  quantity  of  calo¬ 
ric  to  keep  it3  temperature  as  high  as  it  had  been  while 
veinous  blood.  1  his  addition  is  fo  great,  that  the 
whole  new  caloric  evolved  is  employed  :  therefore  the 
temperatnre  of  the  lungs  muft  neceffarily  remain  the  fame, 
as  that  of  the  rt it  of  t lie  body.  During  the  circulation, 
arterial  blood  is  gradually  converted  inio  veinous ;  con¬ 
fequently  its  fpecific  caloric  diminiffies,  and  it  muft  give 
out  heat.  This  is  the  reafon  that  the  temperature  of 
the  extreme  parts  of  the  body  does  not  diminilh. 

This  explanation  is  certainly  ingenious;  but  it  is  not 
quite  fatisiadory  ;  for  the  difference  in  the  fpecific  calo¬ 
ric,  granting  it  to  be  accurate,  is  too  fmall  to  account 
for  the  great  quantity  of  lit  at  which  muft  be  evolved. 
It  is  evident  that  it  mult  fall  to  the  ground  altogether, 
provided,  as  we  have  feen  realon  to  luopofe,  the  carbo¬ 
nic  acid  gas  and  water  be  not  formed  in  the  lungs,  but. 
during  the  circulation. 

Since  the  oxygen  enters  the  blood,  and  combines 
with  it  in  the  Rate  of  gas,  it  is  evident  that  it  will  only 
part  at  firft  with  feme  of  its  caloric;  and 'this  portion  is 
chiefly  employed  in  carrying  off  the  carbonic  acid  gas 
and  the  water,  fi’or  the.  reafon  that  the  carbonic  acid 
leaves  the  blood  at  the  inftant  that  the  oxygen  gas  en¬ 
ters  it,  feems  to  be  this  :  The  oxjgen  gas  combines 
with  the  blood,  and  part  of  its  caloric  unites  at  the  fame 
inftant  to  the  carbonic  acid,  and  converts  it  into  gas  : 
another  portion  converts  the  water  into  vapour.  The 
reft  of  the  caloric  is  evolved  during  the  circulation  when 
the  oxygen  combines  with  hydrogen  and  carbon,  and 
forms  water  and  carbonic  acid  gas.  The  quantity  of 
caloric  evolved  in  the  lungs  feems  not  only  iufficient  to 
carry  off  the  carbonic  acid  and  water,  which  the  dimi¬ 
nution 
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■  unions  nntion  of  the  fpeelflc  calorie  (if  it  really  take  place) 
l.ninial*-  muft  facilitate  ;  but  it  feems  alfo  to  raife  the  tempera- 
v  -v—  tuie  0p  tjie  ^]oCj  a  little  higher  than  it  was  before. 
For  Mr  Jv^hn  Hunter  conftantly  found,  that  the  heat 
of  the  heart  in  animals  was  a  degree  higher  than  any 
other  part  of  the  body  which  he  examined.  Now  this 
could  fcarcely  happen,  unlefs  the  temperature  of  the 
blood  were  fome  what  raifed  during  respiration. 

Thus  we  have  feen  two  ufes  which  refpiration  feems 
to  ferve.  The  firft  is  the  completion  of  blood  by  the 
(  ulauoi  .  formation  of  ftbrina  ;  the  fecond  is  the  maintaining  of 
the  temperature  of  the  body  at  a  particular  ftandard, 
notwithftanding  the  heat  which  it  is  continually  giving 
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compofed  in  the  kidney,  and  a  new  fub dance,  or  new  Function* 
fubftances,  mull  be  formed;  aud  the  urea  and  uric  acid  Ql  *  nin‘a  sf 
mull  be  formed  at  the  fame  tune,  in  confequenee  of  the 
combined  action  of  the  affinities  which  procuce  the 
change  on  the  blood ;  and  being  ufelefs,  they  are 
thrown  out,  together  with  a  quantity  of  water  and  falts, 
which,  in  all  probability,  were  uteful  in  bringing  about 
the  changes  which  take  place  in  the  arteries  and  in  the 
kidneys,  but  wlvich  are  uo  longer  ot  any  itivice  alter 
thefe  changes  are  brought  about. 

Tlit  changes  operated  upon  the  blood  in  the  kidneys 
are  hitherto  altogether  unknown  ;  but  they  mint  be  1111- 


out  to  the  colder  furrounding  bodies.  Bat  there  is  a 
third  pnrpofe,  which  explains  why  the  animal  is  killed 
fo  ftiddenly  when  lefpiration  is  Hopped.  The  circu¬ 
lation  of  the  blood  is  abfolutely  nectary  for  the  con¬ 
tinuance  of  life.  Now'  the  blood  is  circulated  in  a 
great  ineafure  by  the  alternate  contractions  of  the  heart, 
h  is  neceftary  that  the  heart  fhould  contraCl  regularly, 
otherwife  the  circulation  could  not  go  on.  Blit  the 
heart  is  llimulated  to  contract  by  the  blood :  and  un- 
kfs  blood  be  made  to  undergo  the  change  produced  by 
refpiration,  it  ceales  almofl  inftantaneoufly  to  ltimulate. 
As  the  blood  receives  oxygen  in  the  lung?,  we  may 
conclude  that  the  prefence  of  oxygen  is  needfary  to  its 
stimulating  power  *. 

hr.de  14.  Thus  we  have  reafon  to  fuppofe,  that  chyle  and 
|.v/ yxx:xiymph  are  converted  into  blood  during  the  circulation  ; 

[  35*  and  that  the  oxygen  gas  iupplied  by  refpiration  is  one 
•of  the  principal  agents  in  this  change.  But  befides  the 
lungs  and  arteries,  there  is  another  organ,  the  foie  ufe 
of  which  is  alfo  to  produce  fome  change  or  other  in 
the  blood,  which  renders  it  more  complete,  and  more 
proper  for  the  various  purpofes  to  which  it  is  applied. 
This  organ  is  the  kidney . 

For  the  ftrufture  of  the  kidneys,  which  in  man  and 
quadrupeds  are  two  in  number,  we  refer  to  Anatomy, 
EncycL  A  very  great  proportion  of  blood  pafles  thro’ 
them  ;  indeed,  we  have  every  reafon  to  conclude,  that 
the  whole  of  the  blood  palles  through  them  very  fre¬ 
quently. 

Thefe  organs  feparate  the  urine  from  the  blood,  to 
be  afterwards  evacuated  without  being  applied  to  any 
purpofe  ufeful  to  the  animal. 

The  kidneys  are  abfolutely  neceftary  for  the  conti¬ 
nuance  of  the  life  of  the  animal  ;  for  it  dies  very  fpes- 
dily  when  they  become  by  difeafe  unfit  to  perform 
their  fur.&ions  :  therefore  the  change  which  they  pro¬ 
duce  in  the  blood  is  a  change  neceftary  for  qualifying 
it  to  anfwer  the  purpofes  for  which  it  is  intended. 

As  the  urine  is  immediately  excreted,  it  is  evident 
that  the  change  which  the  kidneys  perform  is  intended 
folely  for  the  fake  of  the  blood.  It  is  not  merely  the 
abftra&ion  of  a  quantity  of  water  and  of  falts,  accu¬ 
mulated  in  the  blood,  which  the  kidney  performs.  A 
chemical  change  is  certainly  produced,  either  upon 
the  whole  blood,  or  at  leaf!  on  fome  important  part  of 
it ;  for  there  are  two  fubftances  found  in  the  urine 
which  do  not  exift  in  the  blood,  i  hefe  two  fubftances 
are  urea  and  uric  acid.  They  are  formed,  therefore, 
in  the  kidneys;  and  as  they  are  thrown  out,  after  being 
formed,  without  being  applied  to  any  ufeful  purpofe, 
they  are  certainly  not  formed  in  the  kidneys  for  their 
own  fake*  Some  part  of  the  blood,  then,  mull  be  de* 


portnnt 


Provided  the  method  of  analyfmg  animal  fubftances  Cl 
were  fo  far  peifedted  as  to  admit  of  accurate  conclu- vefleU 
Hons,  confiderable  lipbt  might  be  thrown  upon  this 
fubjed,  by  analyfing  with  care  a  portion  of  blood  from 
the  emuJgent  vein  and  aitery  feparately,  and  ascertain¬ 
ing  precileiy  in  vvliat  particulars  they  differ  from  each 
other. 

1  Thus  we  have  fern  that  the  principal  changes 
which  the  blc.od  undergoes,  as  far  ?.t  ieaft  r.b  we  are  at 
prefent  acquainted  with  them,  take  place  m  the  lungs, 
in  the  kidneys,  aud  in  the  aittrics.  In  the  lungs,  a 
quantity  of  water  and  carboric  acid  gas  is  emitted  from 
the  blood,  and  in  the  kidney  the  urine  is  formed  and 
feparated  from  it.  There  feerrs  alfo  to  he  fomtthii.g  * 
thrown  out  from  the  blood  during  its  circulation  in  tlm 
arteries,  at  Ieaft  through  tliofe  veiTtls  which  are  near 
the  furface  of  the  body  :  For  it  is  a  fad,  that  certain 
fubftances  are  conftantly  emitted  fiom  the  Bins  ot  ani¬ 
mals.  Thefe  fubftances  are  known  in  general  by  the 
name  of  pcrfpirable  matter ,  or  perfpiratioa,  1  hey  have 
a  great  refemblance  to  what  is  emitted  in  the  lungs  ; 
which  rendeis  it  probable,  that  they  are  both  owing 
to  the  farre  catife  ;  namely,  to  the  decompofition  pro¬ 
duced  in  the  blood  by  the  effeds  of  refpiration.  They 
confift  chiefly  of  water  in  a  Hate  of  vapour,  cuibon,  and 
oil  356 

The  quantity  of  aqueous  vapour  differs  very  confi-  Emit 
derably,  according  to  circnmftances.  It  has  beta  fhcwnou*  vapour* 
to  be  greatefl  in  hot  weather,  and  in  hot  climates,  and 
after  great  excrcife  ;  and  its  relation  to  the  quantity  of 
urine  has  been  long  known.  When  the  aqueous  va¬ 
pour  perfpired  is  great,  the  quantity  of  urine  is  imall, 
and  vice  verfa. 

The  moil  accurate  experiments  on  this  mntter  that 
we  have  feen  arc  tliofe  of  Mr  Crnikfhar.k.  Fie  nut  his 
hand  into  a  glafs  veflel,  and  luted  its  mouth  at  his  wrift 
by  means  of  a  bladder.  The  interior  furfr.ee  of  the 
veflel  became  gradually  d;m,  and  drops  of  water  trick¬ 
led  down.  By  keeping  his  hand  in  this  manner  for  an 
hour,  he  collected  30  graii  s  of  a  liquid,  which  poffeffed 
all  the  properties  of  pure  water*.  On  repeating  the  *  Qn  Jn^ 
fame  experiment  at  nine  in  the  evening  (thermometer^/*  perfpi— 
62°),  he  colleded  only  12  grains.  The  mean  of  thefe  n;f/c*,p.6$* 
is  21  grains.  But  as  the  hand  is  more  expofed  than 
the  trunk  of  the  body,  it  is  reafonable  to  fuppofe  that 
the  perfpiration  from  it  is  greater  than  that  from  the 
hand.  Let  us  therefore  take  30  grains  per  hour  as  the 
mean  ;  and  let  us  fuppofe,  with  Mr  Cruikftiank,  that 
the  hand  is  zl6(h  of  the  furface  of  the  body.  The  per¬ 
fpiration  in  an  hour  would  amount  to  1 800  grains,  and 
in  24  hours  to  43200  grains,  or  7  pounds  6  ounces 
troy. 


He  . 
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lunuftio’*  Ht  repeated  the  experiment  again 

cife,  and  collected  In  an  hour  48  grains  of  water  *.  He 
*  Qn  ]f, !':■)}.  found  alfo,  that  this  aqueous  vrpour  pervaded  his  ftock- 
fihU  Pm fpi  ing  without  difficulty  ;  and  that  it  made  its  way  thro* 
Tllt a  fhamoy  leather  glove,  and  even  through  a  leather 
F  ?0t  boot,  though  in  much  fmaller  quantity  than  when  the 
l  Ibid  p  leg  wanted  that  covering  f. 


It  is  not  difficult  to  fee  why  the  quantity  of  watery 
■vapour  diminifties  with  cold.  When  the  furface  of  the 
body  is  expofed  to  a  cold  temperature,  the  capacity  of 
the  cutaneous  vefiels  diminifhes,  and  confequently  the 
quantity  which  flows  through  them  mult  decreafe 
When  the  temperature,  on  the  other  hand,  is  much 
increafed,  either  by  being  expofed  to  a  hot  atmofphere, 
or  by  violent  exercife,  the  perfpired  vapour  not  only  in- 
creafes  in  quantity,  but  even  appears  in  a  liquid  form, 
i  his  is  known  by  the  name  of  f<zveat.  In  what  man¬ 
ner  fweat  is  produced,  is  not  at  prefent  known;  but  we 
can  fee  a  very  important  fervice  which  it  performs  to 
the  animal. 

No  fooner  is  it  thrown  upon  the  furface  of  the  fkin 
-*han  it  begins  to  evaporate.  But  the  chauge  into  va¬ 
pour  requires  heat  ;  accordingly  a  quantity  of  heat  i3 
..abforbed,  and  the  temperature  of  the  animal  is  lowered. 
This  is  the  reafon  that  animals  can  endure  to  remain  for 
fome  time  in  a  much  higher  temperature  without  inju¬ 
ry  than  could  have  been  fnppofed. 

The  experiments  of  fillet,  and  the  flill  more  deci- 
five  experiments  of  Fordyce  and  his  afTociates.  are  well 
known.  Thele  gentlemen  remained  a  confiderable  time 
in  a  temperature  exceeding  the  boiling  point  of  water. 

Be  Tides  water,  it  cannot  be  doubted  that  carbon  is 
■alfo  emitted  from  the  fkin  ;  but  in  what  (late,  the  ex¬ 
periments  hitherto  made  do  not  enable  11s  to  decide. 
Mr  Cruikfhank  found,  that  the  air  of  the  glafs  veflel  in 
which  his  hand  and  foot  had  been  confined  for  an  hour, 
contained  carbonic  acid  gas  ;  for  a  candle  burned  dim¬ 
ly  in  it,  and  it  rendered  lime-water  turbid*.  And 
Mr  Jurine  found,  that  air  which  had  remained  for  fome 
\Enc.Meth.  time  in  contact  with  the  fkin,  confided  almoft  entirely 
AUJ.ip.  of  carbonic  acid  gas  f.  The  fame  conclufion  may  be 
drawn  from  the  experiments  of  Ingenhoufz  and  Mil. 

tyt- 

Now  it  is  evident,  that  the  carbonic  acid  gas  which 
appeared  during  Mr  Cruikffiank’s  experiment,  did  not 
previoufly  exift  in  the  glafs  vtffiel  ;  confequently  it  mu  ft 
have  either  been  tranfmitted  ready  formed  through  the 
fkin,  or  formed  during  the  experiment  by  the  abforp 
tion  of  oxygen  gas,  and  the  confcquerit  emiffion  of  car¬ 
bonic  acid  gas.  The  experiments  of  Mr  Jurine  do  rot 
allow  us  to  fuppofe  the  firft  of  thefe  to  be  true  ;  for 
he  found,  that  the  quantity  of  air  allowed  to  remain  in 
contadl  with  the  fkin  did  not  increafe.  Confequently 
the  appearance  of  the  carbonic  acid  gas  mufl  be  ow’np\ 
either  to  the  emiffion  of  carbon,  which  fotms  carbonic 
acid  gas  by  combining  with  the  oxygen  gas  of  the  air, 
or  to  the  abforption  of  oxygen  gas,  and  the  fubfecnient 
emiffion  of  caibonic  # acid  gas  ;  preoifely  in  the  fame 
manner,  and  for  the  fame  reafon,  that  thefe  fubft'anccs 
are  emitted  by  the  lungs.  The  laft  is  .the  more  pro¬ 
bable  opinion  ;  but  the  experiments  hitherto  made  do 
not  enable  us  to  decide. 

K  Befidefl  water  and  carbon,  or  carbonic  acid  gas,  the 

A  er*  fkin  emits  alfo  a  particular  odorous  fubftance.  That 
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after  hard  exer-  every  animal  has  a  peculiar  fmell,  is  well  known  :  the  .i.<Q;on| 
dog  can  difeover  his  mailer,  and  even  trace  him  to  aof  Animal 

diltance  bv  the  feent.  A  dog,  chained  fome  hours' - ^ 

after  his  mailer  had  fet  out  on  a  journey  of  fome  hundred 
miles,  followed  his  footfteps  by  the  fmell,  and  found  him 
on  the  third  day  in  the  midil  of  a  crowd*.  But  it  is  need-*  Cruib  I 
Jefs  to  multiply  inflances  of  this  fad;  they  are  too  well 
known  to  every  one.  Now  this  fmell  mufl  be  owing  93- 
to  fome  peculiar  matter  which  is  conftantly  emitted  ; 
and  this  matter  mufl  differ  fomewhat  either  in  quantity 
or  fome  other  property,  as  we  fee  that  the  dog  eafily 
diflinguifhes  the  individual  by  means  of  it.  Mr  Cruik- 
fhank  has  made  it  probable  that  this  matter  is  an  oily 
fubftance ;  or  at  leaft  that  there  is  an  oily  fubftance 
emitted  by  the  fkin.  He  wore  repeatedly,  night  and 
day  for  a  month,  the  fame  veft  of  fleecy  hofiery  during 
the  hotted  part  of  the  dimmer.  At  the  end  of  this 
time  he  always  found  an  oily  fubftance  accumulated  in 
confiderable  maffes  on  the  nap  of  the  inner  furface  of 
.the  veft,  in  the  form  of  black  tears.  When  rubbed  on 
■paper,  it  makes  it  tranfparent,  -and  hardens  on  it  like 
greafe.  It  burns  with  a  white  flame,  and  leaves  behind 
■it  a  charry  refiduumf.  ^  Ji\i  p_  f 

It  has  been  fuppofed  that  the  fkin  has  the  property?**  J 
of  abf orbing  moijiure  from  the  air  ;  but  this  opinion  has 
not  been  continued  by  experiments,  but  rather  the 
contrary. 

The  chief  arguments  in  favour  of  the  abforption  of^ther 
the  fkin,  have  been  drawn  from  the. quantity  of  moifturethc fkin  a! 
difchaiged  by  urine  being,  in  fome  cafes,  not  only  great-Fffis  moi- 
er  than  the  whole  drink  of  the  patient,  but  even  thanfture» 
the  whole  of  his  drink  and  food.  But  it  ought  to  be 
remembered  that,  in  diabetes,  the  difeafe  here  alluded 
to,  the  weight  of  the  body  is  continually  diminifhing, 
and  therefore  part  of  it  mufl  be  conftantly  thrown  off. 

Befides,  it  is  fcarcely  poffible  in  that  difeafe  to  get  an 
accurate  account  of  the. food- Swallowed  by  the  patients; 
and  in  thofe  cafes  where  very  accurate  accounts  have 
been  kept,  and  where  deception  was  not  fo  much  prae- 
tifed,  the  urine  was  found  not  to  exceed  the  quantity  of 
drink  *.  In  a  cafe  of  diabetes,  related  with  much  accu¬ 
racy  by  Dr  Gerard,  the  patient  wa3  bathed  regularly  *  See  ^ 
during  the  early  part  of  the  difeafe  in  warm  water,  and™  Dlabctr\ 
afterwards  in  cold  water  :  lie  was  weighed  before  and 
after  bathing,  and  no  fenfible  difference  was  ever  found 
in  his  weight  f.  .  Conlequently,  in  that  cafe,  the  quan- .  » 

tity  abforbed,  if  any,  mull  have  been  very  Small.  73/ 

It  is  well  known,  that  third  is  much  alleviated  by 
cold  bathing.  By  this  plan,  Captain  Bligh  kept  his 
men  cool  and  in  good  health  during  their  very  extraor¬ 
dinary  voyage  acrofs  the  South  Sea.  This  has  been 
confldered  as  owing  to  the  abforption. of  water  by  the 
fkin.  But  Dr  Currie  had  a  patient  who  was  wafting 
fall  for  want  of  nourifhment,  a  tumor  in  the  cefophagns 
preventing  the  poffibility  of  taking  food,  and  whofe 
third  was  always  alleviated  by  bathing  ;  yet  no  fenfible 
increale  of  weight,  but  rather  the  contrary,  w^as  per- 
ceived  after  bathing.  It  does  not  appear,  then,  that  in 
either  of  thefe  cafes  water  was  abforbed. 

Farther,  Seguin  lias  fhewu  that  the-. fkin  does  not  ah- 
forb  w’ater  during  bathing,  by  a  dill  more  complete  ex¬ 
periment :  Fie  diffiolvtd  fome  mercurial  fait  in  water, 
and  found  that  the  mercury  produced  no  effeift  upon  a 
per  fun  that  bathed  in  the  water,  provided  no  part  of 
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tlie  cuticle  was  injured;  but  upon  rubbing  off  a  por¬ 
tion  of  the  cuticle,  the  mercurial  folution  was  abforbed, 
and  the  effeTs  of  the  mercury  became  evident  upon  the 
bodv.  Hence  it  follows  irrefiftihly,  that  water,  at  lea  ft 
in  the  ftate  of  water,  is  not  abforbed  by  the  fkin  when 
the  body  is  plunged  into  it,  unlefs  the  cuticle  be  firft 
removed. 

This  may  perhaps  be  confidered  as  a  complete  proof 
that  no  furli  thing  as  abforption  is  performed  by  the 
ft: in  ;  and  that  therefore  the  appearance  of  carbonic 
acid  gas,  which  takes  place  when  air  is  confined  around 
the  fkin,  muft  be  owing  to  the  emiftion  of  carbon  But 
it  ought  to  be  confidered,  that  although  the  fkin  can¬ 
not  abforb  water,  this  is  no  proof  that  it  cannot  abforb 
other  fubftances  ;  particularly,  that  it  cannot  abforb 
oxygen  gas,  which  is  very  different  from  water.  It  is 
well  known,  that  water  will  not  pafs  through  bladders, 
at  leaft  for  feme  time;  yet  Dr  I’rieftley  found  that  vein- 
ous  blood  acquired  the  colour  of  arterial  blood  from 
oxygen  gas,  as  readily  when  thefe  fubftances  were  lepa- 
rated  by  a  bladder  as  when  they  were  in  a&ual  contact. 

He  found,  too,  that  when  gafes  were  confined  in  blad¬ 
ders,  they  gradually  loft  their  properties.  It  is  clear 
from  thefe  ftnfts,  that  oxygen  gas  can  pervade  bladders; 
and  if  it  can  pervade  them,  why  may  it  not  alfo  per¬ 
vade  the  cuticle  ?  Nay,  farther,  we  know  from  the  ex¬ 
periments  of  Cruikfhar.k,  that  the  vapour  perfpired  paffes 
through  leather,  even  when  prepared  fo  as  to  keep  out 
moiftuie,  at  leaft  for  a  certain  time.  It  is  pofnble,  then, 
that  water,  when  in  the  ftate  of  vapour,  or  when  dif- 
folved  in  air,  maybe  abfotbed,  although  water,  while  in 
the  ftate  cf  water,  may  be  incapable  of  pervading  the 
cuticle.  The  expeiiments,  then,  which  have  hitherto 
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the  formation  of  blood,  as  far  at  leaft  as  we  are  ac-  Functions 
quainted  with  it.  But  to  what  purpofes  is  this  blood  Animil‘s; 
employed,  which  is  formed  with  fo  much  care,  and  for 
the  formation  of  which  fo  great  an  apparatus  has  been  Blood  fup- 
provided  ?  It  anfwers  two  purpofes.  The  parts  of  plies  *he 
which  the  body  is  compofed,  bones,  mufcle3,  ligaments,  wa^  of 
membranes,  See.  are  continually  changing.  In  youth  ^  *  SID* 
they  are  increafing  in  fize  and  ftrength,  and  in  mature 
age  they  are  continually  adding,  and  confequently  con* 
tinudly  liable  to  watte  and  decay.  They  a^e  often  ex- 
pofed  to  accidents,  which  render  them  unfit  for  per¬ 
forming  their  various  functions  ;  and  even  when  no 
fuch  accident  happens,  it  feems  neceffary  for  the  health 
of  the  fyftem  that  they  fhould  be  every  now  and  then 
renewed.  Materials  therefore  muft  be  provided  for  re¬ 
pairing,  increafir.g,  or  renewing  all  the  various  organa 
ot  the  body.  Pholpliat  of  lime  and  gelatine  for  the 
bones,  fibrina  for  the  mufcles,  albumen  for  the  carti¬ 
lages  and  membranes,  & c.  Accordingly  all  thefe  fub- 

ftances  are  laid  up  in  the  blood  ;  and  they  are  drawn 
from  that  fluid  as  from  a  ftorehoufe  whenever  they  are 
required.  The  procefs  by  which  the  different  parts  of 
the  blood  are  made  part  of  the  various  organs  of  the 
body  is  called  ajjim  'tlat'ion.  , 

Over  the  nature  of  affimdation  the  thickeft  darknefs  AflimiU- 
ftill  hangs;  there  is  no  key  to  explain  it,  nothing  totion. 
lead  us  to  the  knowledge  of  the  intlruments  employed. 

Fads,  however,  have  been  accumulated  in  fufficient 
numbers  to  put  the  exiltence  of  the  procefs  beyond  the 
reach  of  doubt.  The  healing,  indeed,  of  every  fradu- 
red  bone,  and  every  wound  of  the  body,  is  a  proof  of 


its  exiftcnce,  and  an  inftance  of  its  adion. 
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Every  organ  employed  in  affimilation  has  a  peculiar  Every  afTi* 
at  leaft  been  made  upon  the  abforption  of  the  fkin,  are  office  ;  and  it  always  performs  this  office  whenever  it 
.ltogether  infufficient  to  prove  that  air  and  vapour  can-  has  materials  to  ad  upon,  even  when  the  performance  Pro- 
lot  pervade  the  cuticle  ;  provided  at  leaft  there  be  any  of  it  is  contrary  to  the  intereft  of  the  animal.  Thusculia*  *  ^ 


not 

fads  to  render  the  contrary  fuppofition  probable. 

Now  that  there  arc  fuch  fads  cannot  be  denied.  We 
(hall  not  indeed  produce  the  experiment  of  Van  Mous¬ 
es  a  fad  of  that  kind,  becaufe  it  is  liable  to  objedions, 
and  at  beft  is  very  undecifive.  Having  a  patient  under 
his  care  who,  from  a  wound  in  the  throat,  was  inca¬ 
pable  for  feveral  days  of  taking  any  nourifliment,  he 
kept  him  alive  during  that  time,  by  applying  to  the 
fkin  in  different  parts  of  the  body,  feveral  times  a  day, 
a  fponge  dipt  in  wine  or  ftrong  foup  *.  A  fad  men¬ 
tioned  by  Dr  Watfon  is  much  more  important,  and 
much  more  decilive.  A  lad  at  Newmarket,  who  had 
been  almoft  ftarved  in  order  to  bring  him  down  to  fuch 
a  weight  as  would  qualify  him  for  running  a  horfe  race, 
was  weighed  in  the  morning  of  the  race  day  ;  he  was 
weighed  again  jud  before  the  race  began,  and  was  found 
to  have  gained  30  ounces  of  weight  fince  the  morning; 
yet  in  the  interval  he  had  only  taken  a  fmgle  glafs  of 
wine.  Here  abforption  muft  have  taken  place,  either 
by  the  fkin,  or  lungs,  or  both.  The  difficulties  in  ei¬ 
ther  cafe  are  the  fame  ;  and  whatever  renders  abforp¬ 
tion  by  one  probable,  will  equally  ftrengthen  the  pro¬ 
bability  that  abforption  takes  place  by  the  other  (r). 

16.  We  have  now  fetn  the  procefs  of  digeition,  and 


the  ftomach  always  converts  food  into  chyme,  evenchaD^e, 
when  the  food  is  of  fuch  a  nature,  that  the  procefs  of 
digeftion  will  be  retarded  rather  than  promoted  by  the 
change-  If  warm  milk,  for  inftance,  or  warm  blood, 
be  thrown  into  the  ftomach,  they  are  always  aecompo- 
fed  by  that  organ,  and  converted  into  chyme  ;  yet  thefe 
fubftances  are  nmch  more  neatly  aflimiiated  to  the  ani¬ 
mal  before  the  adion  of  the  ftomach  than  after  it.  The 
fame  thing  happens  when  we  eat  animal  food. 

On  the  other  hand, a  fubfiance  introduced  into  an  organ 
employed  in  affimilation,  if  it  has  undergone  precifely  other 
the  change  which  that  organ  is  fitted  to  produce,  is  not  c‘  a'  £c* 
a&ed  upon  by  that  organ,  but  paffed  on  unaltered  to 
the  next  affimilating  organ.  Thus  it  is  the  office  of 
the  intdtines  to  convert  chyme  into  chyle.  According¬ 
ly,  whenever  chyme  is  introduced  into  the  intellmes, 
they  perform  their  office,  and  produce  the  ufual  change  ; 
but  if  chyle  itfelf  be  introduced  into  the  inteftines,  it  is 
abforbed  by  the  lacteals  without  alteration.  The  expe¬ 
riment,  indeed,  has  not  been  tried  with  true  ch\ie,  be¬ 
caufe  it  is  fcarce  polfible  to  procure  it  in  fufficient 
quantity  ;  but  when  milk,  which  refeir.bles  chyle  pretty- 


accurately,  is  thrown  i 
unchanged  by  the  lades 


‘to  the  jejunum,  it  is  abforbed 


Ag:iiii; 


(r)  The  Abbe  Fontana  alfo  found,  that  after  walking  in  rroift  air  for  an  hour  or  two,  lie  returned  home  fornc 
ounces  heavier  than  he  went  out,  notwith Handing  he  had  fr.ffcrtd  conliderable  evacuation  from  a  hi  iff*  purge 
purpofely  taken  for  the  experiment.  This  mereafe,  indeed,  might  be  partly  accounted  for  by  the  abforptior.  ‘if 
fiioiflure  by  his  clothes. 
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introducing  fubftances  whofe  mutual  affinities  are  too  Fundhont 
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It  cannot  be  denied,  then,  that  the  affimilation  of  'J 
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'  A  rain,  the  office  of  the  blood  veffels,  as  affimilating 
organs,  is  to  convert  chyle  into  blood.  Chyle,  accord- 
ingly,  cannot  be  introduced  into  the  arteries  witnout 
undergoing  that  change  ;  but  blood  may  be  introduced 
from  another  animal  without  any  injury,  and  confe- 
quently  without  undergoing  any  change.  Ibis  expe¬ 
riment  was  firft  made  by  Lower,  and  it  has  fince  been 
verv  often  repeated. 

Alfo,  if  a  piece  of  freffi  mufcular  flefh  be  applied  to 
the  mufcle  of  an  animal,  they  adhere  and  incorporate 
without  any  change,  as  has  been  fufficieutly  eftabhfhed 
by  the  experiments  of  Mr  J.  Hunter.  And  Buvina 
has  afeertained,  that  frcfli  bone  may,  m  the  fame  man- 
ner,  be  engrafted  on  the  bones  of  animals  oi  the  lame 
or  of  different  fpceics  +  . 

In  fhort,  it  feems  to  hold,  at‘lea^  as  far  as  experi¬ 
ment  have  hitherto  been  made,  that  foreign  fubftances 
may  be  incorporated  with  thefe  of  the  body,  provided 
they  be  precifclv  of  the  fame  kind  with  thole  to  which 
they  are  added,"  whether  fluid  or  fohd.  Thus  chyle 
may  be  mixed  with  chyle,  blood  with  blood,  mufcle 
with  mufcle,  and  bone  with  bone.  The  experiment 
has  not  been  extended  to  the  odier  animal  fub.tances, 
the  nerves,  for  inJlance  ;  but  it  is  extremely  probable 
that  it  would  hold  with  refoeft  to  them  alio. 

On  the  other  hand,  when  fubllances  are  introduced 
into  any  part  of  the  body  which  are  not  the  fame  with 
that  part,  nor  the  fame  with  the  ftibftanee  upon  which 
that  part  afts ;  -provided  they  cannot  be  thrown  out 
readily,  they  deftroy  the  part,  and  perhaps  even  the  am- 
real.  Thus  foreign  fubllances  introduced  into  the  blood 
very  foou  prove  fatal;  and  inttodneed  into  wounds  of 
the  flefh  or  bones,  they  prevent  thefe  parts  from  healing. 

Although  the  different  affimilating  organs  have  the 
power  of  changing  certain  fubllances  into  others,  and 
of  throwing  out  the  uftlefs  ingredients,  yet  this  power 
is  not  abfolute,  even  when  the  fubftances  on  which  they 
aft  are  proper  for  undergoing  the  change  which  the 
organs  produce.  Thus  the  ftomach  converts  food 
Jnto  chyme,  the  intellines  chyme  into  chyle,  and  the 
fubftances  which  have  not  been  converted  into  chyle 
are  thrown  out  of  the  body.  If  there  happen  to  be 
prefent  in  t'ne  ftomach  and  intellines  any  fubllance 
which,  though  incapable  of  undergoing  the  changes,  at 
leaft,  by  the  aftion  of  the  ftomach  and  intellines,  yet 
has  a  llrong  affinity,  either  for  the  whole  chyme  and 
chvle,  or  for  foine  particular  part  ot  it,  and  no  affinity 
for  the  fubllances  which  are  thrown  out,  that  fubllance 
paff.s  along  with  the  chyle,  and  in  many  cafes  con¬ 
tinues  to  remain  chemically  combined  with  the  fubllance 
to  which  it  is  united  in  the  ftomach,  even  after  that 
fubllance  his  been  completely  afiimilated,  and  made  a 
part  of  the  bodv  of  the  animal.  Thus  there  is  a  llrong 
affinity  between  the  colouring  matter  of  madder  and 
phofphat  of  lime.  Accordingly,  when  madder  is  taken 
into  the  ftomach,  it  combines  with  the  phofphat  of 
lime  of  the  food,  paffes  with  it  through  the  lafteals  and 
blood  velfels,  and  is  depofited  with  it  in  the  bones,  as 
was  proved  by  the  experiments  of  Duhamcl.  In  the 
fame  manner  m rifle ,  indigo,  &c.  when  taken  into  the 
ftomach,  make  their  way  into  many  of  the  fecrctions. 

Thefe  fafts  (hew  us,  that  affimilation  is  a  chemical 
procefs  from  beginning  to  end;  that  all  the  changes  are 
produced  according  to  the  laws  of  chemiitry ;  and  that 
we  can  even  derange  the  regularity  of  the  procefs  by 


food  confills  merely  in  a  certain  number  of  chemical  .tffiliV 
decompofitiohs  which  that  food  undergoes,  and  the tmn ache, 
confequent  formation  of  certain  new  compound  •  Butm'cal  pro. 
are  the  agents  employed  in  affimilation  merely  chemical'"’’ 
agents  ?  We  cannot  produce  any  thing  like  thefe  B^the 
changes  on  the  food  out  of  the  body,  and  therefore  we  agent  no-, 
mull  allow  that  they  are  the  confquence  of  the  aftion  chemic»l. 
of  the  animal  organs.  But  this  aftion,  it  may  be  faid, 

16  merely  the  fecretion  of  particular  juices,  which  have 


the  property  of  inducing  the  wifhed  for  change  upon 
the  food  ;  and  this  very  change  would  he  produced  out 
of  the  body,  provided  we  could  procure  thefe  fubllances, 
and  apply  them  in  proper  quantity  to  the  food.  If 
this  fnooofition  be  true,  the  foecific  a&ion  of  the  veffels 
con  lifts  in  the  fecretion  of  certain  fubftances  ;  confe- 
quently  the  caufe  of  this  fecretion  is  the  real  agent  in  al- 
iimilation.  Now,  can  the  caufe  of  this  fecretion  be  (hewn 
to  be  merely  a  chemical  agent  ?  Certainly  not.  For  in 
the  ftomach,  where  only  this  fecretion  can  be  (hewn  to 
exift,  it  is  not  always  the  fame,  but  varies  according  to 
circumflances.  Thus  eagles  at  firft  cannot  digeft  grain, 
but  they  may  be  brought  to  do  it  by  perfifting  in  ma¬ 
king  them  ufe  it  as  food.  On  the  contrary,  a  lamb 
cannot  at  fiift  digeft  animal  food,  but  habit  will  alfo 
give  it  this  power.  In  this  cafe,  it  is  evident  that  the 
gaftric  juice  changes  according  to  circumflances.  Now 
this  is  fo  far  from  being  a  cafe  of  a  chemical  law,  that 
it  is  abfolutely  incompatible  with  every  fuch  law.  The 
agent  in  affimilation,  then,  is  not  a  chemical  agent,  but 
one  which  adls  upon  different  principles.  It  is  true,  in¬ 
deed,  that  every  fiep  in  the  procefs  is  chemical;  but  the 
agent  which  regulates  thefe^ chemical  procefles,  which 
prevents  them  from  a&ing,  except  in  particular  circum- 
itances  and  011  particular  fubftances,  and  modifies 'this 
adion  according  to  circumflances,  is  not  a  mere  chemical 
agent,  but  endowed  with  very  different  properties. 

& The  prefence  and  power  of  this  agent  will  be  dill 
more  evident,  if  we  conftder  the  immunity  of  the  fto- 
maeli  of  the  living  animal  duiing  the  procefs  of  di- 
geftion.  The  ftomach  of  animals  is  as  fit  for  food  as 
any  other  fubflance.  The  gaftric  juice,  therefore,  mufl 
have  the  fame  power  of  a&iug  on  it,  and  of  decompo- 
iing  it,  that  it  has  of  a  fling  on  other  fubftances  ;  yet  it 
is  well  known  that  the  tlomach  is  not  affefled  by  di- 
geftion  while  the  animal  retains  life  ;  though,  as  Mr 
Hunter  afeertained,  the  very  gaftric  juice  which  the 
living  ftomach  fecrets  often  diflbivea  the  ftomach  itfelf 
after  death.  Now  what  is  the  power  which  prevents 
the  gaftric  juice  from  ailing  on  the  -ftomach  during 
life  ?  Certainly  neither  a  chemical  nor  mechanical 
agent,  for  thefe  agents  mull  ft  ill  retain  the  fame  power 
after  death.  We  mufl,  then,  of  necefiity  conclude, 
that  there  exifts  in  the  animal  ail  agent  very  different 
from  chemical  and  mechanical  powers,  fince  it  controuls 
thefe  powers  according  to  its  pteafure.  Thefe  powers 
therefore  in  the  living  body  are  merely  the  fervants  ot 
this  fuoerior  agent,  which  dire&s  them  fo  as  to  accom- 
pHfh  always  one  particular  end.  This  agent  feems  to 
regulate  the  chemical  powers,  chiefly  by  bringing  only 
ceitain  fubllances  together  which  are  to  be  deeompofed, 
and  by  keeping  at  a  diftance  thofe  fubftances  which 
would  interfere  with,  or  diminifh,  or  fpoil  the  prodnft,  or 
y  injury 
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j  6iicn8  injure  the  organ.  And  we  fee  that  this  feparation  is  al-  theStahlians  fuppofed,  cannot  be  affirmed  withoutrun-  Fun&ions 

t  nimals.  way3  attended  to  even  when  the  fubftances  are  apparently  ning  into  inconliftencies.  For  we  ourfelves  are  not°f 

*| '  mixed  together.  For  the  very  fame  pro,dufts  are  not  confcious  of  thofe  operations  which  take  place  during 

obtained  which  would  be  obtained  by  mixing  the  fame  c tjfimilation . 

fubftances  together  out  of  the  body  that  are  produced  To  fay  that  a  being  can  aft  with  defign  without  in- 
by  mixing  them  in  the  body;  corifequently  all  the  fub-  telligencc,  we  allow  to  be  a  flat  contradiction,  becaufe 
fiances  are  not  left  at  full  liberty  to  obey  the  laws  of  defign  always  implies  intelligence.  Fhere  muff  there- 
their  mutual  affinities.  The  fuperior  agent,  however,  fore  be  intelligence  fomevvhere.  But  may  not  this  in¬ 
is  not  able  to  exercife  an  unlimited  authority  over  the  telligence  exift,  not  in  the  agent,  but  in  the  being  who 

chemical  powers  ;  fometimes  they  are  too  ftrong  for  it :  formed  the  agent  ?  And  may  not  the  whole  of  the  de- 
fome  fubitances  accordingly,  as  madder,  make  their  iign  belong  in  reality  to  that  being  ?  . 

way  into  the  fyftem ;  while  others,  as  arfenic,  decom-  May  not  this  agent,  then,  be  material,  and  may  not  >7.  r  mate* 
pofe  and  deilroy  the  organs  of  the  body  themfelves.  the  whole  of  affiirilatiou  be  performed  by  mere  mat- rial. 

But  it  is  not  in  digeftion  alone  that  'this  fupeiior  ter,  acting  according  to  laws  given  it  by  its  maker  ? 
agent  makes  the  molt  wonderful  difplay  of  its  power  ;  We  anfwer,  that  what  is  called  matter ,  or  the  lubftanees 
it  is  in  the  laft  part  of  affinnibtioii  that  onr  admiration  enumerated  in  the  firft  part  of  Cur mistry  [Suppl.)  aft 
is  molt  powerfully  excited.  Flow  comes  it  that  the  always  according  to  certain  attractions  and  rcpultions, 
precife  fubitances  wanted  are  always  carried  to  every  which  are  known  by  the  name  of  mechanical  and  che* 
organ  of  the  body  ?  How  comes  it  that  fibrina  is  al-  mical  laws. 

ways  regularly  depolited  in  the  mufcles,  and  phofphat  The  phenomena  of  affimilation  are  fo  far  from  being 
of  lime  In  the  hones?  And  what  is  ftill  more  unac-  cafes  of  thefe  laws,  that  they  are  ablblntely  ineonfiftent 


countable,  how  comes  it  that  prodigious  quantities  of 
fome  one  particular  fubftance  aie  formed  and  carried  to 
a  particular  place  in  older  to  fupply  new  wants  which 
did  not  before  exift  ?  A  bone,  for  example,  becomes 
difeafed  and  unlit  for  the  ufe  of  the  animal;  a  new'  bone 
therefore  is  formed  in  its  place,  and  the  old  one  is  car¬ 
ried  off  by  the  abforbents.  In  order  to  form  this  new 
bone,  large-quantities  of  phofphat  of  lime  are  depolited 
in  a  place  where  the  fame  quantity  was  not  before  ne- 
ceflary.  Now',  who  informs  this  agent  that  an  unufual 
quantity  of  phofphat  of  lime  is  neceffary,  and  that  it 
mult  be  carried  to  that  particular  place  ?  Or  granting, 
a3  is  molt  probable,  that  the  phofphat  of  lime  of  the 
old  bone  is  partly  employed  for  this  purpofe,  who 
taught  this  agent  that  the  old  bone  mult  be  carried  off, 
new  modelled,  and  depofited,  and  afiimilated  anew  ?  The 
fame  wonders  take  place  during  the  healing  of  every 
wound,  and  the  renewing  of  every  difeafed  part. 

Thefe  operations  are  incompatible  with  the  fuppo- 
fition  that  the  body  of  animals  is  a  mere  chemical 
and  mechanical  machine  ;  and  demonllrate  the  prefence 
of  fome  agent  belides,  which  afts  according  to  very 
different  laws. 

But  neither  in  this  cafe  is  the  power  of  this  agent 
over  the  chemical  agents,  which  are  employed,  abfolute. 
We  may  prevent  a  fra&ured  bone  from  healing  by  gi¬ 
ving  the  patient  large  quantities  of  acids.  And  unlefs 
the  materials  for  the  new  wanted  fubitances  be  fupplfed 
by  the  food,  they  cannot,  in  many  cafes,  be  formed  at 
all.  Thus  the  canary  bird  cannot  complete  her  eggs 
unlefs  the  be  furnifhed  with  lime. 

It  is  evident  that  the  fupreme  agent  of  the  animal 
body,  whatever  that  agent  may  be,  acts  according  to 
fixed  laws ;  and  that  when  thefe  laws  are  oppofed  by 
thole  which  are  more  powerful,  it  cannot  overcome 
them.  Thefe  law's  clearly  indicate  defign  ;  and  the 
agent  has  the  powrer  of  modifying  them  iomewhat  ac¬ 
cording  to  circumltances.  Thus  more  phofphat  of  lime 
is  fent  to  a  limb  which  requires  a  new  bone,  and  more 
lime  than  ufual  is  taken  into  the  fyftem  when  the  hen 
is  laying  eggs.  Defign  and  contingency  are  confidered 
'fcy  us  as  infallible  marks  of  oonfcioufnefs  and  intelli¬ 
gence.  That  they  are  infallible  marks  of  the  agency 
of  mind  is  certain  ;  but  that  they  are  in  all  cafes  the 
proofs  of  immediate  confcioufnefs  and  intelligence,  ag 
Suptl.  Vol.  II.  Part  II. 


with  them,  and  contrary  to  them  ;  confequently  the 
agent  which  prelides  over  affimilation  is  not  matter . 
Concerning  the  nature  of  this  fubftance  it  is  not  the 
bufmefs  of  this  article  to  inquire  ;  but  as  it  poddies 
properties  different  from  matter,  and  aits  according  to 
very  different  laws,  it  w'oukl  be  an  abufe  of  terms  to  call 
it  matter .  . 

We  would  give  it  the  name  of  mind,  were  it  not  that  Ar.ima! 
metaphyficrons  have  chofen  to  couiider  intelligence  aspdncqlv 
the  e (fence  of  mind  ;  whereas  this  fubftance  may  be 
conceived  to  aft,  and  really  does  aft,  without  intelli¬ 
gence.  There  is  no  reafon,  however,  to  fnppofe,  with 
fome,  that  there  are  two  fubitances  in  animals:  one  pof- 
feffed  of  confcioufnefs  as  its  effence,  and  therefore  called 
wind  or  foul  in  man  ;  another,  deftitnte  of  concioufnefs, 
called  the  living  principle ,  Sue.  employed  in  performing 
the  different  funftions  of  affimilation,  abforption,  See. 

It  is  much  more  realbnable  to  fuppofe,  that  in  every  ani¬ 
mal  and  vegetable  there  is  a  peculiar  fubftance,  dif¬ 
ferent  from  matter,  to  which  their  peculiar  properties 
are  owing  ;  that  this  fubftance  is  different  in  every 
fpecies  of  animal  and  vegetable;  that  it  is  capable  of  act¬ 
ing  according  to  certain  fixed  laws  which  have  been 
impofed  upon  it  by  its  Creator,  and  that  thefe  law’s  are 
of  fucli  a  nature  that  it  afts  in  fuhfervience  to  a  parti¬ 
cular  end  ;  that  this  fubftance  in  plants  is  probably 
deftitute  of  intelligence  ;  that  in  man  and  other  animals 
it  poffeffes  intelligence  to  a  certain  extent,  but  that  this 
intelligence  is  not  effential  to  its  cxiftence  nor  to  it?  ac¬ 
tivity  ;  that  it  may  he  deprived  of  intelligence  alto¬ 
gether,  and  afterwards  recover  it  without  altering  its  na¬ 
ture.  Phyfiologifts  have  given  it  the  name  of  living 
principle ,  becaufe  its  prefence  conftitutes  life.  Perhaps 
it  would  be  proper  to  diflinguifli  that  of  animals  by  the 
name  of  animal  principle.  Upon  what  the  intelligence 
of  the  animal  principle  depends,  it  is  impoffible  to  fay ; 
but  it  is  evidently  connected  with  the  ftate  of  the  brain. 

During  a  trance,  or  an  apopleftic  fit,  it  has  often  been 
loll  for  a  time,  and  afterwards  recovered.  „ 

17.  Befides  affimilation,  the  blood  is  alio  employed  Secretion, 
in  forming  all  the  different  fecretions  which  are  neceffa¬ 
ry  for  the  purpofea  of  the  animal  economy.  Thefe 
have  been  enumerated  in  the  la  it  chapter.  The  pro- 
cefs  is  fimiiar  to  that  of  affimilation,  and  undoubtedly 
the  agents  in  both  cafes  arc  the  fame  ;  but  we  are 
4  G  equally 
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equally  ignorant  of  the  precife  manner  in  which  fecre- 
tion  is  performed  as  we  are  of  affimilation. 

18.  After  theft  funftions  have  gone  on  for  a  certain 
time,  which  is  longer  or  fl.orter  according  to  the  nature 
of  the  animal,  the  body  gradually  decays 


AmmaU  st  funftions  ceafe  completely, 
length  <lie 
and  why. 


W 

Decompo- 
fition  of 
animal  fab 
fiances  ex 


at  lad  all  its 
and  the  animal  dies.  The 
caufe  of  this  mud  appear  very  extraordinary,  when  we 
confider  the  power  which  the  animal  has  of  renewing 
decayed  parts  ;  for  it  cannot  be  doubted  that  death 
proceeds,  in  mod  cafes  at  lead,  from  the  body  becoming 
incapable  of  performing  its  function.  I^ut  if  we  con¬ 
fider  that  this  power  is  limited,  and  that  it  mud  ceafe 
altogether,  when  thofe  parts  of  the  fydem  begin  to  de¬ 
cay  which  are  employed  in  preparing  materials  for  fu¬ 
ture  afiimilation,  our  furprife  will,  in  fome  meafure, 
cea(e.  It  is  in  tliefc  parts,  in  the  organs  of  digeftion 
and  afiimilation  accordingly,  that  this  decay  ufually 
proves  fatal.  The  decay  in  other  parts  dedroys  life 
only  when  the  wade  is  fo  rapid  that  it  does  not  admit 
of  repair. 

What  the  rcafon  is  that  the  decay  of  the  organs 
caufes  death,  or,  which  is  the  fame  thing,  caufes  the 
living  principle  either  to  ceafe  to  add,  or  to  leave  the 
body  altogether,  it  is  perfectly  impofiible  to  fay,  be- 
caufe  we  know  too  little  of  the  nature  of  the  living 
principle,  and  of  the  manner  in  which  it  is  connedled 
with  the  bedy.  The  lad  is  evidently  above  the  human 
linderdanding,  but  many  of  the  properties  of  the  living 
principle  have  been  difeovered  ;  and  were  the  fadfs  al¬ 
ready  known  properly  arranged,  and  fuch  general  con- 
dufions  drawn  from  them  as  their  connexion  with  each 
other  fully  warrant,  a  degree  of  light  would  be  thrown 
upon  the  animal  economy  which  thofe,  who  have  not 
attended  to  the  fubjedi,  are  not  aware  of. 

No  fooner  is  the  animal  dead,  than  the  chemical  and 
mechanical  agents,  which  wereformerly  fervants,  ufurp 
the  fupreme  power,  and  foou  decompofe  and  dedroy 
that  very  body  which  had  been  in  a  great  mcafure 
reared  by  their  means.  But  the  changes  which  take 
place  upon  animal  bodies  after  death,  are  too  important, 
and  too  intimately  connedlecl  with  the  fubjedi  of  this 
article  to  be  palled  over  llightly.  They  (hall  therefore 
form  the  fubjedi  of  the  next  chapter. 

Chat.  IV.  Of  tiie  Decomposition  of  A- 
nimal  Substances. 
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All  the  foft  and  the  liquid  parts  of  animals,  when 
expofed  to  a  moderate  temperature  of  fixty-five  degrees 
or  more,  pafs  with  more  or  lefs  rapidity  through  the 
pofed  to  the  following  changes.  Their  colour  becomes  paler,  and 
air-  their  confidence  dimi  nifties  ;  if  it  be  a  folid  part,  fuch  as 

flefh,  it  foftens,  and  a  ferous  matter  fweats  out,  vvhofe 
colour  quickly  changes  ;  the  texture  of  the  part  becomes 
relaxed,  and  its  organization  dedroyed ;  it  acquires  a  faint 
difagrceable  fmell ;  the  fubftance  gradually  links  down, 
and  is  dimimdied  in  bulk ;  its  fmell  becomes  dronger  and 
ammoniacal.  If  the  fubjtdl  be  contained  in  a  clofc  vefTel, 
the  progrefs  of  putrefadlion,  at  this  dnge,  feems  to 
flackcn  ;  no  other  fmell  but  that  of  a  pungent  alkali  is 
perceived  ;  the  matter  effervefees  with  acids,  and  con¬ 
verts  fyrup  of  violets  to  a  green.  But  if  the  communi¬ 
cation  with  the  air  be  admitted,  the  urinous  exhalation 
is  difiipated,  and  a  peculiar  putrid  fmell  isfpread  around 
with  a  kind  of  impetuofity  ;  a  fmell  of  the  mod  infup- 


every  place,  affefting  the  bodies  of  living  animals  after  B?compoft 
the  manner  of  a  ferment,  capable  of  altering  the  fluids:  tl0nyf  An 
this  fmell  is  correfted,  and  as  it  were  confined  by  am 
monia.  When  the  latter  is  volatilized,  the  putrefac¬ 
tive  procefs  becomes  aClive  a  fecond  time,  and  the  fub- 
flance  fuddenly  fwelis  up,  becomes  filled  with  bubbles 
of  air,  and  foon  after  fubfides  again.  Its  colour  chan¬ 
ges,  the  fibrous  texture  of  the  Belli  being  then  fcarcely 
didinguifhable  ;  and  the  whole  is  changed  into  a  foft, 
brown,  or  greenifh  matter,  of  the  confidence  of  a  poul¬ 
tice,  whofe  fmell  is  faint,  naufeous,  and  very  a&ive  on 
the  bodies  of  animals.  The  odorant  principle  gradually 
lofes  its  force  ;  the  fluid  portion  of  the  fkfli  afliimes  a 
kind  of  confidence,  its  colour  becomes  deeper,  and  it  is 
finally  reduced  into  a  friable  matter,  rather  deliquef- 
cent,  which  being  rubbed  between  the  fingers,  breaks 
into  a  coarfe  powder  like  earth.  This  is  the  lad  date 
obferved  in  the  putrefaction  of  animal  fubflances ;  they 
do  not  arrive  at  this  term  but  at  the  end  of  a  confider* 
able  time  #  #  f  FourcvA 

In  carcafes  buried  in  the  earth,  putrefadion  takes  ^3 
place  much  more  flowly  ;  but  it  is  fcarcely  poflible  to  Burie  i  in 
obferve  its  progrefs  with  accuracy.  The  abdomen  is1!*2  €ard 
gradually  dilated  with  eladic  fluids  which  make  their 
appearance  in  it,  and  at  lad  it  burds  and  difeharges  a 
horribly  fetid  and  noxious  gas  ;  at  the  fame  time  a 
dark  coloured  liquid  flows  out.  If  the  earth  be  very 
dry,  and  the  heat  confiderable,  the  moidure  is  often  ab- 
forbed  fo  rapidly,  that  the  carcafe,  indead  of  putrefy¬ 
ing,  dries,  and  is  transformed  into  what  is  called  a 
mummy .  ^ 

Such  arc  the  phenomena  when  dead  bodies  are  left  When 
to  putrefy  feparately.  But  when  great  numbers  of  cumulate! 
carcafes  are  crowded  together  in  one  place,  and  are  fot0£clhcr: 
abundant  as  to  exclude  the  aClion  of  external  air,  and 
other  foreign  agents,  their  decompofition  is  entirely  the 
confequence  of  the  reciprocal  aClion  of  their  ingre¬ 
dients  themfelves  upon  each  other,  and  the  refult  is  very 
different.  The  body  is  not  entirely  difiipated  or  con¬ 
verted  into  mould,  but  all  the  foft  parts  are  found  di¬ 
minished  remarkably  in  fize,  and  converted  into  a  pecu¬ 
liar  fapotiaceotts  matter .  This  Angular  change  was  firft 

accurately  obferved  in  the  year  1786.  ^ 

The  burial  ground  of  the  Innocents  in  Paris  having  Convert 
become  noxious  to  thole  who  lived  in  its  neighbour-  uto  a  hi 
hood,  on  account  of  the  difagreeable  and  hurtful  odour 
which  it  exhaled,  it  was  found  necefiary  to  remove  the 
carcafes  co  another  place.  It  had  been  ufual  to  dig 
very  large  pits  in  that  burial  ground,  and  to  till  them 
with  the  carcafes  of  the  poorer  fort  of  people,  each  in 
its  proper  bier;  and  when  they  were  quite  full,  to  cover 
them  with  about  a  foot  depth  of  earth,  and  to  dig  ano¬ 
ther  fimilar  pit,  and  All  it  in  the  fame  manner.  Each  pit 
held  between  1000  and  1  500  dead  bodies  It  was  in  re¬ 
moving  the  bodies  from  thefe  pits  that  this  faponaceous 
fnbllance  was  found.  The  grave-diggers  had  afeer- 
tained,  by  long  experience,  that  about  thirty  years 
were  required  before  all  the  bodies  had  undergone  this 
change  in  its  full  extent  *.  Every  part  of  the  body  * 

I  the  properties  of  this  fubftance.  The 


portable  kind,  which 


hits  a  long 


time,  and  pervades 


Four, 

acquired  trie  properties  oi  this  iubltance.  The  iu- 
teftines  and  vifeera  of  the  thorax  had  completely  dif-  ^  ' 

appeared  ;  but  what  is  lingular  enough,  the  brain  had 
loll  but  little  of  its  fize  or  appearance,  though  it  was 
alfo  converted  into  the  fame  fubftance.  37® 

This  faponaceous  matter  was  of  a  white  colour,  foft  Its  pr<r# 
and  un6iuou3  to  the  touch,  and  melted,  when  heated, tiei* 

like 


up.  nr. 

■Lnipofi  like  tallow.  It  exhibited  all  the  properties  of  a  fonp, 
t  -f  am  containing,  however,  an  excefs  of  fatty  matter.  Four- 
f r1  Sub_  croy,  who  analyfed  it,  found  that  it  was  coirpofed  of  a 
Binccs’  fatty  matter  combined  with  ammonia,  and  that  it  con¬ 
tained  alfo  fome  phofphat  of  lime  and  ammonia.  Di¬ 
luted  acids  decorrpofed  it,  and  feparated  the  fatty  mat¬ 
ter  :  alkalies  and  lime,  on  the  other  hand,  drove  off  the 
ammonia.  When  expofed  to  the  air,  it  gradually  loft 
its  white  colour;  the  ammonia,  in  a  great  meafure,  eva¬ 
porated,  and  what  remained  had  fomething  of  the  ap¬ 
pearance  of  wax.  It  abforbed  water  with  great  avi¬ 
dity,  and  did  not  part  with  it  readily.  Its  white  colour 
was  owing  to  the  prefence  of  that  liquid.  The  oily 
matter,  when  feparated  by  means  of  a  diluted  acid,  was 
concrete,  and  of  a  white  colour,  owing  to  the  mixture 
of  a  quantity  of  water.  When  dried,  it  acquires  a 
greyifh  brown  colour,  a  lamellar  and  cryftalline  texture, 
like  that  of  fpermaceti ;  but  if  it  has  been  rapidly  dried 
it  affumes  the  appearance  of  wax  It  melts,  when  heat¬ 
ed,  to  126°;  when  properly  purified,  by  paffing  it 
through  a  linen  cloth  while  fluid,  it  has  fcarcely  any 
fmell.  Alcohol  does  not  adl  upon  it  while  cold,  but 
at  the  temperature  of  1  20°  it  diffolves  it :  when  the  fo- 
^ourcroy,  lution  cools,  the  fatty  matter  precipitates,  and  forms  a 
gritty  mafs.  With  alkalies  it  forms  a  foap  ;  and  when 
jot.  viii.  on  £re  burns  precifely  like  oil  or  fat,  only  that  it 
’  7  exhales  a  more  unpieafant  odour  j\ 

I  Induced  Mr  Smith  Gibbes  found  the  fame  fubflance  in  the 
0  in  run-  jnt0  vvhich  animal  matters  are  thrown  at  Oxford  af- 
:;gwa- 


ter  diffedlion.  A  fmall  dream  of  W2?er  cmidintlyB-'  mpolr- 

paffes  through  this  pit  ;  a  circumftance  which  induced 

him  to  tiy  whether  animal  mufcle  expefed  to  the  action  ' 

of  a  running  dream  underwent  the  fame  change.  The  - 

experiment  fueceeded  completely  :  lie  attempted,  in 
confequtnce,  to  render  this  fubflance,  to  which  he  gave 
the  name  of  fpermaceti ,  ufeful  in  t'bpfe  man  11  failures 
which  required  tallow;  but  the  fetid  odour  which  it 
conftantiv  exhales  was  an  infnrmountable  obje&ion. 

Attempts  were  indeed  made  to  get  over  it  ;  but  as  we 
do  not  hear  that  Mr  Smith  GibbesV  fpermaceti  has 
been  introduced  into  any  maiutfadlure.  we  have  reafon 
to  conclude  that  none  of  thefe  attempts  fueceeded  J.  Xrafr'i- 
Such  arc  the  phenomena  of  putrefadtion,  as  far 
they  are  at  prefent  known  to  chemifts.  Any  attempt 
to  explain  the  manner  in  which  thefe  changes  take  Theory  of 
place,  would  be  exceedingly  imperfedt  indeed;  not  only putielac- 
becaufe  we  are  ignoramFof  the  ffrength  of  the  affinities 
of  the  different  elementary  parts  of  animal  bodies  for 
each  other,  but  becaufe  we  do  not  even  know  the  man¬ 
ner  in  which  thefe  elements  are  combined,  and  confe- 
quertly  we  cannot  know  by  what  particular  forces  thefe 
compounds  are  deftroyed.  We  know  only  that  a  cer¬ 
tain  degree  of  he^at,  and  the  prefence  of  moiflure,  are  in 
all  cafes  neceffary  for  the  putrefactive  procefs  ;  for  ani- 
inal  bodies  may  be  kept  almofl  any  length  of  time, 
without  decompoiition,  at  the  freezing  temperature ; 
and  when  dried  quickly,  and  kept  in  that  (late,  they 
undergo  no  fartiier  change. 


A  n  i  mal  S  UBST  AN  C  F.  S. 


Part  III.  Of  DYEING. 


Mankind  have  in  all  periods  of  fociety  manifefted  a 
fondnefs  for  beautiful  and  gaudy  colours  Naked 
favages  at  firfl  applied  them  to  their  (kin.  This  was 
the  cafe  with  the  Britons,  and  with  the  Gauls,  too,  in 
the  time  of  Coefar ;  it  is  even  Hill  the  pradlice  in  the 
South  Sea  iflands,  and  many  parts  of  America.  When 
mankind  had  advanced  fo  far  towards  civilization  as  to 
wear  garments,  they  naturally  transferred  to  them  the 
eojours  which  they  admired.  Hence  the  origin  of  dyeing; 
which  is  of  fuch  antiquity,  that  it  precedes  the  earlitft 
records  left  us  by  profane  authors.  We  fee  from  the 
bock  of  Genefis  the  great  progrefs  which  it  had  made 
379  in  the  time  of  the  patriarchs. 

n?-n  of  Dyeing  feems  to  have  originated  in  India,  and  to 
emg‘  have  fpread  gradually  from  that  country  to  the  weft. 
The  Indians  were  the  inventors  of  the  method  of  dye¬ 
ing  cotton  and  linen,  which  was  not  underftood  in  Eu¬ 
rope  before  the  conquefts  of  Alexander  the  Great,  he 
,  Pbeuicians  excelled  in  the  art  at  a  very  earfy  period. 
It  was  from  them  that  the  Jews  purchafed  all  the  dyed 
Huffs  deferibed  in  Exodus.  The  Phoenician  dyers  feem 
to  have  confined  their  art  to  wool  :  filk  was  unknown 
to  them,  andMinen  was  ufually  worn  while.  From 
them  the  art  of  dyeing  paffed  to  the  Greeks  and  Ro¬ 
mans. 

During  the  fifth  century,  the  Weftern  Empire  was 
overturned  by  the  northern  nations,  and  with  it  the  am 
and  fciences,  which  had  flourifhed  under  the  proteftion 
of  the  Romans,  difappeared.  A  few  of  the  arts,  in¬ 
deed,  were  prefer ved  in  Italy,  but  they  were  otfeured 
and  degraded.  By  degrees,  however,  a  fpirit  of  in- 
duftry  began  to  revive  in  that  country.  Florence,  Ge¬ 


noa,  and  Venice,  becoming  rich  commercial  cities,  car¬ 
ried  on  a  confiderable  intercourfe  with  the  Grecian  em¬ 
pire,  where  many  cf  the  arts  had  been  prefer  ved.  'This 
intercourfe  was  much  incieadd  by  the  crufades.  The 
Italian  cities  became  rich  and  powerful  :  the  arts  which 
diftinguiih  civilized  nations  were  cultivated  with  emula¬ 
tion,  and  dyeing,  among  others,  was  rapidly  improved.  3g0 
in  the  year  1429,  the  firft  treat  ife  oh  dyeing  made  Its  progrefs 
its  appearance  at  Venice,  under  the  name  of  Moriegola in  modern 
del1  arte  de  teuton,  Giovanne  Ventura  Rofetta  colledt-  hurodc* 
ed,  with  great  induftry,  all  the  precedes  employed  by 
the  dyers  of  his  time,  and  published  them  in  1548,  un¬ 
der  the  title  of  Plictho  *.  For  many  years  dyeing  *  Bertbdlet 
was  almoft  exclufively  confined  to  Italy;  but  it  gradual- f"  Dyetpg> 
ly  made  its  way  to  France,  the  Low  Countries,  and  to1  27“ 
Britain.  The  minifter  Colbert,  who  employed  his  ta¬ 
lents  in  extending  the  commerce  ar.d  manufadhtres  of 
France,  paid  particular  attention  to  the  art  of  dyeing. 

In  the  year  1672,  he  publifhed  a  table  of  inftrndions, 
by  which  thofe  who  pradlifed  the  art  were  laid  under 
ftveral  very  improper  reft ridt ions.  But  the  bad  effedls 
of  thefe  were  in  a  good  meafure  obviated  by  the  judici¬ 
ous  appointment  of  men  of  feienee  to  fuperintend  the 
art.  This  plan,  begun  by  Colbeit,  was  continued  by 
the  French  government.  Accordingly,  Dufay,  Hellot, 

Macquer,  and  Berrhollet,  fnccefiively  filled  the  office. 

It  is  to  this  eftablifhment,  and  to  exertions  of  the  cele¬ 
brated  chemifts  who  have  filled  it,  that  France  is  indebted 
for  the  improvements  (he  has  made  in  the  art  of  dyeing 
during  the  courfe  of  the  1 8th  century.  Under  the 
diredxion  of  Dufay,  a  new  table  of  regulations  was 
publiflied  in  I  737,  which  fitperfeded  that  of  Colbert. 

4  G  2  '  Hellot, 


<So4  Dyeing  S  U 

SubfUnces  Hellot,  his  fucceflbr,  publiftcd,  in  1740,  an  excellent 
ufedfor  fyftem  cf  dyeing  wool;  and  Macquer  in  1763  publifh- 
^  °l  in^*  €cT  his  treatife  on  dyeing  filk. 

In  Britain,  though  dyeing  has  been  carried  on  for 
many  years  with  great  fuccef9,  very  little  progrefs  was 
made  in  inveflfgating  the  theory  of  the  art-  The  Royal 
Society,  indeed,  ft  after  its  inflit ution,  recommend¬ 
ed  it  to  fome  of  it3  members ;  but  as  no  treatife  made 
its  appearance  in  confluence  of  this,  it  feems  very 
foon  to  have  loft  their  attention.  Lewis,  many  years 
after,  publifhed  fome  very  important  remarks  on  dye¬ 
ing  ;  but  they  were  confined  to  a  few  procefTes.  The 
Britifh  dyers  fatisfied  themfelves  with  a  tranllation  of 
•  Hellot.  Such  was  the  ftate  of  the  art  when  the  article 

Dyeing  in  the  Encyclopedia  was  drawn  up.  It  con- 
fifts  chiefly  of  an  ahftradl  of  Hellot’s  treatife.  But 
within  the  laft  30  years,  the  attention  of  men  of  fcience 
has  been  very  much  turned  to  complicated  art.  In 
Sweden  has  appeared  the  ^reatile  of  Scheffer,  and  Berg¬ 
man’s  notes  on  it ;  in  Germany,  the  experiments  of 
Beckmann,  Poerner,  and  Vogler,  and  the  difleitation 
of  Franchevillc  ;  in  France,  the  treatifes  of  D’Ambour- 
nay,  D’Apligny,  HaulTmann,  Chaptal,  and,  above  all, 
of  Berthollet;  in  this  country,  the  ingenious  remarks  of 
Delaval,  of  I  Ienry,  and  the  valuable  treatife  of  Dr  Ban¬ 
croft  ;  befides  many  other  important  effays.  Thefe,  to¬ 
gether  with  the  progrefs  of  the  fcience  ofehemiftry,  on 
which  the  theory  of  dyeing  depends,  have  thrown  fo 
much  new  light  upon  the  art,  that  we  find  ourfelves  un¬ 
der  the  neceffity  of  tracing  the  whole  over  again.  We 
[hall  pafs  over,  however,  very’-  (lightly  thofe  parts  of  the 
art  which  have  been  fufficiently  explained  in  the  ar¬ 
ticle  Dyeing,  Encycl . 

To  underftand  the  art  of  dyeing,  v/e  mufl  be  ac¬ 
quainted  with  the  fuljlances  on  which  it  is  pradlifed, 
with  the  nature  of  colour ,  and  with  the  method  of  per¬ 
manently  changing  the  colour  of  bodies.  Thefe  three' 
things  we  (hall  confider  in  the  three  following  chapters. 
In  the  firft,  we  (hall  give  an  account  of  the  fubftances 
of  which  garments  are  ufually  made,  with  which  alone 
the  art  of  dyeing  is  concerned  ;  in  the  fecond,  we  fhall 
inquire  into  the  nature  of  colour  ;  and  in  the  third,  ex¬ 
plain  the  theory  of  dyeing,  as  far  as  it  is  at  prefent  tin- 
derftood.  In  fome  fubfequent  chapters,  we  fhall  give 
a  general  view  of  the  procefTes  by  which  the  different 
colours  are  given  to  fluffs. 


Chap.  I.  Of  the  Substances  used  for 
Clothing. 
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The  fubftances  commonly  employed  for  clothing  may 
be  reduced  to  four  ;  namely  woolffilh,  cotton ,  linen.  As 
there  is  110  name  in  the  Englifh  language  which  in¬ 
cludes  all  thefe  fubftances,  we  (halt  take  the  liberty,  in 
the  remainder  of  this  article,  to  ufc  the  word  cloth  for 
that  purpofe.  They  are  all  made  into  cloth,  of  fome 
kind  or  other,  before  they  .can  be  ufeful  as  articles  of 
clothing . 

1.  Wool,  as  is  well  known,  is  the  hair  which  co¬ 
vers  the  bodies  of  fheep  ;  it  differs  from  common  hair 
merely  in  finenefs  and  foftnefs.  Tts  filaments  poffcfs 
a  considerable  degree  of  elafticity  ;  they  may  be  drawn 
out  beyond  their  uiual  length,  and  afterwards  recover 
their  form  when  the  external  force  is  removed.  The 
furface  of  wool  arid  hair  is  by  no  means  fmootli  :  No 
inequality,  indeed,  can  be  perceived  by  a  microfcope  ; 
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nor  is  any  refiftance  felt  when  a  hair  is  laid  hold  of  in  Subftancei 
one  hand,  and  drawn  between  the  fingers  of  the  other,  ukdfor 
from  the  roo/ towards- the  point  ;  but  if  it  be  drawn  ^othiGfo 
from  the  point  towards  the  root ,  a  refiftance  is  felt  which  . 
did  not  take  place  before,  a  ti emulous  motion  is  per¬ 
ceived,  and  a  noife  may  he  diltingnifhed  by  the  ear. 

If,  after  laying  hold  of  a  hair  between  the  thumb  and 
fore  finger,  we  rub  them  againft  each  other  in  the  Ion- 
gitudinul  dire&ion  of  the  hair,  it  acquires  a  pregreflive 
motion  towards  the  root  ;  the  point  gradually  approaches 
the  fingers,  while  the  root  recedes  from  them  ;  fo  that 
the  whole  hair  very  foon  paffes  through  between  the 
lingers. 

Thefe  obfervations,  firft  made  by  Mr  Monge,  demon* 

Urate  that  the  furface  of  hair  and  wool  is  compofcd,  ei- 
th  cr  of  fmall  lamince,  placed  over  each  other  in  a  (Ant¬ 
ing  direction  from  the  root  towards  the  point,  like  the 
feales  of  a  tifh — or  of  zones,  placed  one  above  another, 
as  takes  place  in  the  horns  of  animals*.  *  Ann. da 

On  this  ftm&ure  of  the  filaments  of  hair  and  wool^,m* Vli 
depend  the  effects  of  felting  and  fulling.  In  both  of^00* 
thefe  operations,  the  filaments  are  made,  by  an  external 
force,  to  rub  againft  each  other  ;  the  polition  of  their 
afperities  prevents  them  from  moving,  except  in  one  di¬ 
rection  :  they  are  mutually  entangled,  and  obliged  to  ap¬ 
proach  nearer  each  other.  Hence  the  thicknefs  which 
cloth  acquires  in  the  fulling  mill.  The  filaments  have 
undergone  a  certain  degree  of  felting,  and  are  interwo¬ 
ven  like  the  fibres  of  a  hat.  The  cloth  is  contracted 
both  in  length  and  breadth :  it  may  be  cut  without  be¬ 
ing  fubjeCt  to  ravel ;  nor  is  there  any  necefiity  for  hem¬ 
ming  the  different  pieces  employed  to  make  a  garment. 

See  Felting  and  Fulling,, in  this  Suppl. 

Wool  is  naturally  covered  with  a  kind  of  greafe, 
which  preferves  it  from  moths.  This  is  always  remo¬ 
ved  before  the  wool  is  dyed;  becaufe  its  prefence  is 
very  prejudicial  to  the  fuccefs  of  that  operation.  The 
afperities  of  the  furface.  of  woolly  fibres  would  impedes 
the  convening  of  it  into  thread  by  fpinning;  but  they  are 
in  a  great  meafure  covered,  previous-  to  that  operation, 
by  foaking  the  wool  with  oil.  The  oil  muft  alfo  be  re¬ 
moved  before  the  wool  be  dyed.  This  procefs  is  called 
Scouring,  which  fee  in  this  Suppl . 

We  have  already,  in  the  fecond  part  of  this  ar¬ 
ticle,  given  an  account  of  what  is  at  prefent  known 
concerning  the  compofition  of  wool  and  hair.  It  would 
be  foreign  tothefubjeCl  of  this  chapter,  to  deferi be  the 
method  of  fpinning  and  wearying  wool. 

Wool  is  of  different  colours  ;  but  that  which  is  white 
is  preferred  for  making  cloth  ;  becaufe  it  anfwerg  better 
for  the  purpofes  of  dying  than  any  other  kind.  ^ , 

2 .  Silk  is  a  fubllance  fpun  in  line  threads  by  the  silk,' 
Jilh  worm.  Its  fibres  are  not  fcaly  Hke  thofe  of. 
wool  ;  neither  have  they  the  fame  elafticity ;  but  lilk,  in 
its  natural  ftate,  before  it  has  undergone  any  preparation, 
has  a  conliderable  degree  of  ftiffneis  andjelafticjty.  In 
this  Hate  it  is  known  by  the  name  of  raw  filk.  It  is 
covered  with  a  kind  of  gummy  varnilh,  which  may  be 
removed  by  fcouring  with  foap.  Thefcouring  deprives 
it  of  its  ftiffnefs  and  elafticity.  Raw  (ilk  is  of  a  yellow 
colour,  owing  to  yellow  refinou*  matter  with  which  it 
is  naturally  combined.  We  have  given  the  method  o£ 
feparating  this  matter,  and  alfo  the  gum,  in  the  article 
Bleaching,  Supplement. 

Silk,  before  it  is  dyed,  is  always  freed  from  its  gum* 
and  generally  alfo  from  its  refin.  It  may  be  dyed  with¬ 
out 
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3.  Cotton  is  a  fine  downy  fubftance,  contained  in 
the  pods  of  different  fpecies  of  gofiypium.  The  fpe- 
cies  from  which  the  greater  part  of  the  cotton  brought 
to  this  country  is  taken  is  the  herbaceum .  The  quan¬ 
tity  imported  annually  into  Britain  is  very  great ;  in 
1786  it  amounted  to  20  millions  of  pounds  J.  Cotton 
varies  greatly,  according  to  the  plant  on  which  it  grows, 
and  the  climate  where  it  is  cultivated.  The  chief  dif¬ 
ferences  are  in  colour,  and  in  the  length,  iinenefs,  and 
itrength  of  the  filaments. 

No  afperitiea  can  be  difcovered  on  the  furface  of 
thefe  filaments ;  but  Lewenhoeck  obferved,  by  means 
of  a  microfcope,  that  they  are  triangular,  and  have 
three  {harp  edges.  This  is  probably  the  reafon  of  a 
well  known  fa6t,  that  cotton  cloth,  when  applied  by 
way  of  dreffing,  always  irritates  a  fore. 

Some  cottons  arc  naturally  white;  others  a  fine  light 
yellow,  as  thofe  of  which  nankeen  is  made  ;  but  moil 
commonly  cotton  is  of  a  dirty  brownifh  yellow  colour, 
which  muff  be  removed  before  the  fluff  can  be  dyed. 
This  is  done  by  the  procefs  of  bleaching.  The  fibres 
of  cotton,  even  after  being  bleached,  retain  almoft  al¬ 
ways  fome  lime  and  oxyd  of  iron,  which  muff  be  re¬ 
moved  before  we  attempt  to  dye  the  cotton  ;  becaufe 
their  prefence  would  fpoil  the  colour.  This  is  done  by 
fteeping  the  cotton  for  fome  time  in  water  acidulated' 
with  fulphuric  acid. 

Cotton,  like  filk,  may  be  dyed  without  the  affi  (lance 
of  heat.  It  is  not  nearly  fo  eafy  to  dye  cotton  any 
particular  colour  as  it  is  to  dye  wool  or  lilk.  If  wool 
and  cotton  be  put  into  the  fame  dyeing  veffel,  the  wool 
frequently  acquires  the  wifhed-for  colour  before  the 
cotton  has  loft  any  of  its  original  whitenefc. 

4.  Lint,  from  which  linen  is  made,  is  the  inne*-baik 
of  the  linum  ujfttattjfimum ,  or  fax  ;  a  plant  too  well 
known  in  this  country  to  require  any  defeription. 

The  flax,  when  ripe,  is  pulled  and  fteeped  for  fome 
days  in  water,  in  order  to  feparate  the  green  coloured 
glutinous  matter  which  adheres  to  the  inner  bark.  This 
matter  undergoes  a  degree  of  putrefaction  ;  carbonic  acid 
gas  and  hydrogen  gas,  arc  difengaged  *  :  it  is  decom- 
pofed,  and  carried  off  by  the  water.  If  the  water,  in 
which  the  flax  is  fteeped,  be  completely  flagnant,  the 
putrefaVioa  is  apt  to  go  too  far,  and  to  injure  the 
fibres  of  the  lint ;  but  in  a  running  ftream,  it  does  not 


cotton,  and  linen.  The  firft  two  are  animal  fubffancts;  Colour,  j  “ 
the  two  fail  vegetable.  The  animal* contain  much  azoc  -v 

and  hydrogen  ;  the  vegetable  much  carbon  :  The  ani¬ 
mal  are  readily  deftroyed  by  acids  and  alkalies  ;  the  ve¬ 
getable  withftand  the  aftion  of  thefe  fubffances  better  ; 
even  nitric  acid  does  not  readily  deitroy  the  texture  of 
cotton.  The  animal  funflancea  a:  e'  fa  ore  eafily  d\ed 
than  the  vegetable,  and  the  colours  which  they  receive 
are  more  permanent  than  thofe  given  to  cotton  and  li¬ 
nen  by  the  fame  proceffes. 

Such  are  the  properties  of  the  cloths  on  which  the 
art  of  dyeing  is  exercited.  But  what  is  the  nature  ofc 
thefe  colours  which  it  is  the  object  of  that  art  to  com¬ 
municate  ?  \Yc  {hall  examine  this  lubjtCl  in  the  follow¬ 
ing  chapter. 

Chat.  II.  Of  Colours. 

All  viiible  objeVs,  as  has  been  long  ago  ftifficiently 
eftablifhed,  are  fern  by  means  of  rays  cf  light  p*  fling 
off  from  them  in  all  directions,  and  partly  entering  the 
eye  of  the  fpeCtator.  38/S 

1.  For  the  theory  of  light  and  vifion  we  are  irulebt-  Colour  prs* 
cd  to  Sir  Ifaac  Newton.  He  firff  demonftrated,  that ‘•uCev*  ^7* 
light  is  compofed  of  feven  ra)s,  differing  from  each  o  *  * 
ther  in  refrangibility,  and  other  properties.  Each  of 

thefe  rays  is  ditlinguifhed  by  its  particular  colour  Hence 
their  names,  red,  orange,  yellow,  gteen,  blue,  indigo, 
violet.  By  mixing  together  thefe  different  rays,  in  va¬ 
rious  proportions,  all  the  colours  known  may  be  ob¬ 
tained.  Thus  red  and  yellow  conffitute  orange  ;  yel¬ 
low'  and  blue  conffitute  green  ;  bine  and  red  conliitute 
purple,  violate,  auro-a,  & c.  according  to  their  propor¬ 
tions.  When  all  the  rays  are  mixed  together,  they  form 
a  white.  '  3S7- 

2.  Bodies  differ  very  much  from  each  other  in  their  BodicP  re* 

power  of  reflecting  light.  Some  rtflecl  it  in  vaff  qua:i- 
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tity,  as  metals  ;  others  refleV  but  little,  as  charcoal. 

In  general,  the  f.noother  the  furface  of  a  body  is,  the 
greater  is  the  quantity  of  light  which  it  refleVc.  Hence 
the  effeV  of  polifhing  in  incieafing  the  brightnefs  of 
bodies.  But  it  is  not  in  the  quantity  of  the  light  re¬ 
lieved  alone  that  bodies  differ  from  each  other  ;  they 
differ  alfo  in  the  quality  of  the  light  which  they  reflftl. 

Some  bodies  reflect  one  or  more  particular  fpecies  of 
ray  to  the  exclufion  of  the  reft.  This  is  the  reafon  that 
they  appear  to  us  of  different  colours.  Thofe  bodies 


<r0  far  enough,  fo  that  the  green  matter  ftill  continues  which  refleV  only  red  rays  are  red  ;  thofe  that  reflect 
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to  adhere  to  the  lint.  Flax,  therefore,  ffiould  be  fteep¬ 
ed  in  water  neither  completely  llagnant,  nor  flowing 
too  freely,  like  a  running  ftream. 

The  flax  is  afterwards  fpread  upon  the  grafs,  and  ex- 
pofed  for  fome  time  to  the  air  and  fun  :  this  improves 
the  colour  of  the  lint,  and  renders  the  woody  part  fo 
brittle,  that  it  is  eafily  feparated  by  the  adlion  of  the 
lint  mill.  The  fubfequent  operations,  of  drejfingy /pin- 
ningy  *weavingy  and  bleathingy  do  not  belong  to  this  ar¬ 
ticle. 

The  fibres  of  lint  have  very  little  elafticity.  They 
appear  to  be  quite  fmooth;  for  no  afperities  can  be  per¬ 
ceived  by  the  microfcope,  nor  deteVed  by  the  feel  ;  nor 
does  linen  irritate  fores,  as  is  the  cafe  with  cotton.  ^ 

Linen  may  be  dyed  without  the  afiiftance  of  heat  ; 
but  it  is  more  difficult  to  give  it  permanent  colours 
than  even  cotton. 

Thus  we  have  given  a  ffiort  defeription  of  wool,  filk, 


yellow  rays  are  yellow  ;  thofe  that  refieV  all  the  rays 
equally  are  white  ;  thofe  that  reflect  too  little  to  affect 
the  eye  are  black.  It  is  to  the  different  combinations 
of  rays  refleVed  from  the  furface  of  bodies  that  all  the 
different  fhades  of  colour  are  owing.  „ss 

Colour,  then,  in  opaque  bodies,  is  owing  to  their  dift  Hence theif 
pofition  to  reflect  certain  rays  of  light,  and  to  ahjorb  the  different 
reff  ;  in  tranfparent  bodies,  to  their  difpofition  to  tranf-  colours. 
mil  certain  rays,  and  to  abforb  the  others.  But  this 
fubjeV  has  been  difeuffed,  at  fufficient  length,  in  the 
article  Optics,  Encycl.  ;  to  which,  therefore,  we  beg 
leave  to  refer  the  reader.  Here  we  mean  only  to  in¬ 
quire  into  the  caufe  of  this  difpofition  of  the  particles  of* 
bodies.  .  #  „ 

3.  Sir  Ifaac  Newton,  to  whom  we*  are  indebted  for  Newtonian 
the  exiffer.ee  of  optics  as  a  fcience,  made  a  fet  of  txpe-  theory  to 
riments  to  nfeertain  the  changes  of  colour  which  thin  explain  tint 
plates  of  matter  affume  in  confluence  of  an  increafe  or  difference 

dimi- 
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Colours  diminution  of  their  thicknefs.  Thefe  experiments  were 
— v* —  of  a  very  delicate  nature  ;  but  Newton  conduced  them 
with  fo  much  addrefs,  and  varied  and  repeated  them 
with  fo  much  indulhy,  that  he  was  enabled  to  render 
them  furprifingly  accurate 

Upon  a  large  double  convex  lens  of  a  50  feet  focus, 
he  placed  the  plane  furface  of  a  planoconvex  lens,  and 
prefled  the  leefes  (lowly  together.  A  circle,  of  a  par¬ 
ticular  colour,  appeared  in  the  centre,  where  the  two 
glaffes  touched  each  other.  This  circle  gradually  in- 
creafed  in  diameter  as  the  preffure  was  augmented;  and 
at  lad  a  new  circle,  of  another  colour,  occupied  the 
centre,  while  the  firft  colour  aflumed  the  form  of  a  cir¬ 
cular  ring.  By  increafing  the  preflfure,  a  new  coloured 
circle  appeared  in  the  centre,  and  the  diameter  of  the 
other  two  increafed.  In  this  manner  he  proceeded,  till  he 
produced  no  lefs  than  25  different  coloured  circular 
rings.  Thefe  he  divided  into  feven  orders,  on  account 
of  the  repetition  of  the  lame  colour.  They  were  as 
follows,  reckoning  from  the  central  colour,  which  ,  was 
*  always  black  * . 

Black,  blue,  white,  yellow,  red. 

Violet,  blue,  green,  yellow,  red. 

Purple,  blue,  green,  yellow,  red 
Green,  red. 

Greenifh  blue,  red. 

Greenilh  blue,  pale  red. 

Greenifh  bine,  reddifh  white. 

Thefe  different  colours  were  occafioned  by  the  thin 
film  of  air  between  the  two  glaffes.  Now  this  film 
varies  in  thicknefs  from  the  centre  of  the  lens  to¬ 
wards  the  circumference  ;  that  part  of  it  which  caufes 
the  black  colour  is  thinned,  .and  the  other  colouied 
circles  are  occafioned  by  air  gradually  increafing  in 
thicknefs.  Newton  meafured  the  relative  thicknefs  of 
the  air  which  produced  each  of  thefe  coloured  circles  ; 
and  he  found  it  as  follows  f  : 

1 .  Black 
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The  abfolute  thicknefs  of  thefe  films  cannot  be  afeer- 
tained,  unlefs  the  didance  between  the  two  glaffes,  at 
that  part  where  the  black  fpot  appears,  were  known. 
’  Now  there  is  no  method  of  meafuring  this  didance  ; 

•  but  it  certainly  is  not  greater  than  the  thoufandth  part 
of  an  inch. 

He  repeated  thefe  experiments  with  films  of  water, 
and  even  of  glafs,  indead  of  air  ;  and  he  found,  that  in 
jhtfe  cafes  the  thicknefs  of  the  films,  refle&ing  any  par¬ 
ticular  colour,  was  diminifhed,  and  that  this  diminution 
was  proportional  to  the  denfity  of  the  reflecting  film. 
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From  thefe  experiments  Sir  Ifaac  Newton  concluded,  dolour 
that  the  difpofuion  of  the  particles  of  bodies  to  refled  — v— 
or  tranfmit  particular  rays  depended  upon  their  flze 
and  their  denfity :  and  he  even  attempted  to  afeertain 
the  flze,  or  at  lead  the  thicknefs,  of  the  particles  of 
bodies  from  their  colours.  Thus  a  particle  of  matter, 
wliofe  denfity  is  the  fame  with  that  of  glafs  which  re- 
ileds  a  green  of  the  third  order,  is  of  the  thicknefs  of 

- - <>f  an  inch  *.  *  Knott 

^OOOOO  '  #  Optus  J 

In  the  year  1765*,  Mr  Delaval  publifhed,  in  the  Phi- 
lofophical  Tranfadions,  a  very  ingenious  paper  on  the 
fame  fubjedt.  In  this  paper,  he  endeavours  to  prove, 
by  experiment,  that  the  colours  of  metallic  bodies  de¬ 
pend  upon  their  denfity.  He  takes  it  for  granted,  at 
the  fame  time,  that  the  fizeof  the  particles  of  bodies 
is  inverfely  as  the  denfity  of  bodies.  The  denfed  bo¬ 
dies,  accoiding  to  him,  are  red  ;  the  next  in  denfity, 
orange  ;  the  next,  yellow;  and  foon,  in  the  order  of  the 
refrangibility  of  the  different  rays.  Sometime  after, 
the  fame  ingenious  gentleman,  in  his  Experimental  In - 
quiry  into  the  Caufe  of  the  Permanent  Colours  of  Opaque 
Bodies ,  extended  his  views  to  animal  and  vegetable  fub- 
flances,  and  endeavoured  to  prove  the  truth  of  New¬ 
ton’s  theory  by  a  very  great  number  of  experiments. 

Such  is  a  view  of  the  opinion  of  Newton  and  Dela¬ 
val  refpedling  the  caufe  of  bodies  reflecting  or  tranf- 
mitting  particular  rays  of  light,  as  far,  at  lead,  as  that 
theory  relates  to  colour.  They  aferibed  this  caufe  folely 
to  the  Jize  and  the  denfity  of  the  particles  of  bodies. 

By  particles ,  it  is  evident  that  nothing  elfe  can  be 
meant  than  the  integrant  particles  of  bodies.  Newton, 
indeed,  docs  not  exprefs  himfelf  precifely  in  this  lan* 
guage  ;  but  it  is  plain  that  nothing  elfe  could  be  his 
meaning.  Mr  Delaval  undoubtedly  is  of  that  opinion. 

According  to  the  Newtonian  theory  of  colour,  then, 
it  depends  folely  upon  the  fize  of  the  integrant  par¬ 
ticles  of  bodies  vvhofe  denfity  is  the  fame  ;  and  upon 
the  Jize  and  the  denfity  jointly  of  all  bodies  (t).  ^90 

It  is  evident  that  the  tuith  of  the  Newtonian  theory  Exannn 
mud  depend  upon  its  coincidence  with  what  a&ually 
takes  place  in  nature,  and  that  therefore  it  can  only  be 
determined  by  experiment.  Newton  himfelf  produced 
but  very  few  experiments  in  fupport  of  it ;  and  though 
this  deficiency  was  amply  fupplied  by  Mr  Delaval,  it  is 
necdlefs  for' us  to  adduce  any  of  thefe  here;  becaufe, 
from  the  prodigious  accumulation  of  chemical  faCts 
fince  thefe  experiments  were  made,  the  very  bails  upon 
which  they  dood  has  been  dedroyed,  and  confequently 
all  the  evidence  refulting  from  them  has  been  annihila¬ 
ted.  They  proceeded  on  the  fnppofuion,  that  acids 
render  the  particles  of  bodies  f mailer,  and  alkalies  larger 
than  they  were  before,  without  producing  any  -other 
change  whatever  in  the  bodies  on  which  they  att.  To 
attempt  a  refutation  of  this  opinion  at  prefent  would  be 
unneceffary,  as  it  is  well  known  not  to  be  true. 

Let  11s  therefore  compare  the  Newtonian  theory  of 
colour  with  tliofe  chemical  changes  which  we  know  for 
certain  to  alter  the  lize  of  the  particles  of  bodies,  in 
order  to  fee  whether  they  coincide  with  -it.  If  the 
theory  be  true,  the  two  following  conkquences  mud 

hold 


(  t)  Newton,  however,  pointed  out  an  exception  to  this  law,  concerning  which  Mr  Delaval  lias  been  more  ex¬ 
plicit*  Combudible  bodies  do  not  follow  that  law,  but  fome  other,  Mr  Delaval  has  fuppofed,  that  this  de¬ 
viation  is  owing  to  the  prefence -of  phlogi don. 
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€(  ira  hold  in  all  cafes  :  I.  Every  alteration  in  the  fize  of  the 
Cl  - — 'integrant  particles  of  bodies  mud  caufe  thefe  particles 
to  a  [Time  a  different  colour.  2.  Every  fuch  alteration 
muff  correfpond  precifely  with  the  theory  ;  that  is  to 
fay,  the  new  colour  muff  he  the  very  colour,  and  no 
other,  which  the  theory  makes  to  relulr  from  an  increafe 
or  diminution  of  fize 


bund 

dc  i*e. 


Now  neither  of  thefe  confequences  holds  in  fact. 
We  have  no  method  indeed  of  aicertaining  the  fizes  of 
the  integrant  particles  of  bodies,  nor  of  meafuiing  the 
precife  degree  of  augmentation  or  diminution  which 
they  fuffer ;  but  we  can  in  many  cafes  afeertam.  whe- 
ther  any  new  matter  has  been  added  to  a  particle,  or 
any  matter  abff rafted  from  it  ;  and  confequently  whe¬ 
ther  it  has  been  augmented  or  diminifhed ;  which  is 
fufficient  for  our  picfent  purpofe. 

For  inffance,  whatever  be  the  fize  of  an  integrant 
particle  of  gold,  it  cannot  he  denied  that  an  integiant 
particle  of  ox  yd  of  gold  is  greater  ;  becaufe  it  contains 
an  integrant  particle  of  gold  combined  with  at  leaff  one 
integrant  particle  of  oxygen.  Now  the  colour  both  of 
gold  and  of  its  oxyd  is  yellow',  w'hich  ought  not  to  be 
the  cafe,  according  to  the  Newtonian  theory.  In  like 
manner,  the  amalgam  of  hlver  is  white,,  precifely  the 
colour  of  filver  and  of  mercury  ;  yet  an  integrant  par¬ 
ticle  of  the  amalgam  muff  be  larger  than  an  integrant 
particle  either  of  lilver  or  of  mercury.  Many  other  in- 
ffances  befides  thefe  will  occur  to  every  one,  of  changes 
in  the  fize  of  the  particles  taking  place  without  any 
change  of  colour.  All  thefe  are  incompatible  with  the 
Newtonian  theory. 

It  may  be  faid,  perhaps,  in  an  Ever  to  this  objeftion, 
that  there  are  different  orders  of  colours;  that  the  fame 
colour  is  reflefted  by  particles  of  different  fizes  ;  and 
that  the  increafed  particles,  in  the  in  dances  above  al¬ 
luded  to,  retain  their  former  colour,  becaufe  the  incre¬ 
ment  has  been  p*eciftly  fucli  as  to  enable  them  to  re- 
fleft  the  fame  colour  in  the  next  higher  order. 

This  very  anfwer  is  a  complete  proof  that  the  New¬ 
tonian  theory'  is  not  fufficient  to  account  for  the  co¬ 
lours  of  bodies  ;  for  if  particles  of  different  fizes  refleft 
the  fame  colour,  fize  certainly  is  not  the  only  caufe  of 
hmrtft  thi3  refleftion  *.  There  mult  be  Come  other  caufe  ve- 
ry  different  from  fize.  Nor  is  this  all ;  the  molt  com- 
C°/ours>moi\  colour  which  remains  after  an  increafe  of  the  fize 
of  the  integrant  particles  of  bodies  is  Avhite  ;  yet  white 
does  not  appear  in  any  of  the  orders  except  the  frit, 
and  therefore  its  permanence  cannot  be  accounted  for 
by  any  fuppofilion  compatible  with  the  Newtonian 
theory. 

Even  when  alterations  in  the  colour  of  bodies  accom¬ 
pany  the  increafe  or  diminution  of  (die  fize  of  their  par¬ 
ticle?,  thefe  alterations  ft*  I  lorn  or  never  follow  an  or¬ 
der  which  eorrefponds  with  the  theory.  As  for  me- 
tats,  it  is  fdf  evident  that  their  colour  doc3  not  depend 
upon  their  dtnfity.  Platinum  is  the  den  felt  body  known, 
and  yet  it  is  not  red,  as  it  ought  to  be,  but  white  like 
tin  ;  a  metal  which  has  little  more  than  one  third  of  the 
denfity  of  platinum. 

The  green  oxyd  of  iron,  when  combined  with  pruflrc 
acid,  becomes  white  ;  yet  the  l:ze  of  its  particles  muff 
be  increafed.  Now  this  change  of  colour  is  incompa¬ 
tible  with  the  theory;  for,  according  to  it,  every  change 
from  green  to  white  ought  to  be  accompanied  by  a  di¬ 
minution  iifftad  of  an  increafe  of  fze.  A  particle  oi 
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indigo,  which  is  naturally  green,,  becomes  blue  by  the  Cohur*.  ^ 
addition  of  oxygen,  which  muff  increafe  its  fize.  This 
change  is  alfo  incompatible  with  the  theory.  But  it  is 
unneceffary  to  accumulate  inflances,  as  they  will  natu¬ 
rally  occur  in  fufficient  number  to  every  one. 

It  follows  irreli tffibly  from  thefe  fafts,.  that  the  New¬ 
tonian  theory  is  not  fufficient  to  explain  the  caufe  of 
colour  ;  or  what  caufes  bodies  to  reflect  or  tranfmit  cer¬ 
tain  lays,  and  to  abforb  the  reff.  39* 


4.  We  have  endeavoured,  in  the  article  Chemistry, 

SuppL  to  Ihevv,  that  bodies  have  a  particular  affinity  for  f 

the  rays  of  light ;  and  that  the  phenomena  of  light  dc-  finny  for 
pend  entirely  upon  thefe  affinities.  Indeed  this  confe- light, 
quence  follows  from  the  properties  of  light  eftabhfhed 
by  Newton  himfelf.  We  (hall  not  repeat  here  the 
proofs  upon  which  the  exiltence  of  thefe  affinities  is 
founded  :  the  reader  may  eatily  fatisfy  himfelf  by  con- 
iulting  the  article  above  referred  to. 

Every  coloured  body,  then,  has  a  certain  affinity  for 
fome  of  the  rays  of  light.  Thofe  rays  for  which  it  has 
a  ilvong  affinity  are  abfcibed  by  it  and  retained,  and 
the  other  rays  for  which  it  has  no  affinity  are  either  re¬ 
flefted  or  tranfmitted,  according  to  the  nature  of  the 
body  and  the  direftion  of  the  incident  ray.  Thus  a 
red  body  has  an  affinity  for  all  the  rays  except  the  red; 
it  abforbs  therefore  the  other  fix,  and  reflefts  only  the 
red  ;  a  green  body  abforbs  all  but  the  green  rays,  or 
perhaps  the  red  and  yellow  :  a  black  body  has  a  ftrong 
affinity  for  all  the  rays,  and  therefore  abforbs  them  all : 
while  a  white  body,  having  no  ftrong  affinity  for  any  of 
the  rays,  rellefts  or  tranfinits  them  all. 

If  affinity,  as  we  have  endeavoured  to  fliew  in  the 
article  Chemistry,  SuppL  be  an  attraftion  of  the  fame 
nature  with  gravitation,  and  increafing  as  the  defiance 
diminifhes,  it  muff  depend  upon  the  nature  of  the  at- 
trafting  particles.  Now  the  only  differences  which  we 
can  conceive  to  exift  between  the  particles  of  bodies,  are 
diffeiences  in  fixe,  in  dcifty ,  and  in  figure.  Changes  in 
thefe  three  things  will  account  for  all  the  varieties  of 
affinity.  Now  if  affinity  depends  upon  thefe  three 
things,  and  if  colour  depends  upon  the  affinity  between 
the  particles  of  bodies-  and  the  different  rays  of  light 
as  cannot  be  denied,  ic  is  clear  that  the  caufe  of  the  co¬ 
lour  of  bodies  may  be  ultimately  refolved  into  the  fize, 
dtnfity,  and  figure,  of  their  particles.  Newton’s  theo¬ 
ry,  then,  was  defeftive,  becaufe  he  omitted  the  figure  of 
the  particles,  and  afcribtd  the  whole  to  variations  in  fze 
and  denfity . 

When  we  fay,  then,  that  colour  is  owing  to  affinity , 
we  do  not  contradift  the  opinion  of  Newton,  as  fome 
philolophers  have  hippo  fed,  but  merely  extend  it  : 

Newton  was  not  mtjlaken  in  faying,  that  colour  depends 
upon  the  fize  and  the  denfity  of  the  particles  of  bodies; 
bis  millake  lay  in  flip  poling  that  it  depends  upon  thefe 

alone-  .  .  .  c  m 

5.  Since  the  colour  of  bodies  depends  upon  their  af-  Why  1  o- 
finity  for  light,  and  fince  every  body  has  a  certain  co-  ‘lie*  charge 
lour,  becaufe  it  abforbs  and  retains  particular  rays  while  Co~ 
it  tranfinits  or  reflefts  the  reff,  it  is  evident  that 
every  body  muff  continue  of  its  firff  colour  till  one 
of  two  things  happen  ;  either  till  it  be  faturated  with 
the  rays  which  it  abfoibs,  and  of  courfe  ceafe  to  effifosb 
any  more,  or  till  its  particles  change  their  nature,  by 
being  cither  decompoied  or  combined  with  fome  new 
fubitance.  We  have  no  poiuive  proof  that  the  fisft 

caufe 


66  S 


Dyeing  SUB 


Colours.  oauie  of  change  ever  occurs,  as  many  fubftances  have 

- been  expofed  to  the  adlion  of  light  for  a  very  long 

time  without  any  change  of  colour.  The  abforbed 
light  feems  to  make  its  efcape,  either  in  its  own 
form,  or  in  fome  unknown  or  unfufpedled  one.  The 
fecond  caufe  of  change  is  very  common  :  indeed  its 
a 61  ion  may  be  dctedled  in  almoft  every  cafe  of  alter¬ 
ation  in  the  colour  of  bodies.  The  green  oxyd  of  iron, 
by  combining  with  oxygen,  becomes  red  ;  and  this  red 
oxyd,  when  combined  with  pruffic  acid,  affumes  a  blue 
colour,  and  with  gallic  acid  a  black  colour.  The  caufe 
of  this  charge  of  colour,  when  the  cornpofition  of  a 
body  changes,  is  obvious  :  every  change  of  cornpofition 
mil  ft  alter  the  affinity,  becaufe  it  muft  of  necefiity  pro¬ 
duce  changes  in  the  fize,  denflty,  or  figure  of  the  par¬ 
ticles,  or  perhao*  in  all  of  thefe.  Now  if  the  affinity 
of  a  body  for  other  bodies  be  altered,  it  is  natural  to 
fuppofe  that  it  will  be  altered  alfo  for  light.  Accord¬ 
ingly  this  happens  in  moil  inftanecs.  It  does  not,  how¬ 
ever,  take  place  conftantly,  for  very  obvious  reafons. 
It  may  hapoen  that  the  new  denftty,  lize,  or  figure  of 
the  altered  body  is  iuch,  as  to  render  it  Hill  proper  for 
at  trading  the  very  fame  rays  of  light  which  it  formerly 
attradled.  Juft  as  iron,  after  being  combined  with  a 
certain  dofe  of  oxygen,  is  converted  into  green  oxyd, 
which  ftill  retains  an  affinity  for  oxvgen. 

It  is  evident  from  all  this,  that  in  moll  cafes  the  per¬ 
manence  of  colour  in  bodies  will  depend  upon  the  per¬ 
manence  of  their  composition,  or  on  the  degree  of  faci¬ 
lity  with  which  they  are  adled  upon  by  thofe  bodies,  to 
*94  He  agency  of  which  they  are  expofed. 

Permanen-  In  dyeing,  the  permanence  of  colour  is  of  very  great 
cy  of  colour  importance.  Of  what  value  is  the  beauty  of  a  colour, 
cf  great  im-prov^ec|  that  colour  be  fugitive  or  liable  to  change  in- 
djciflyCCin  to  forr:e  other.  In  all  cafes,  therefore,  it  is  of  confe- 
quence  to  attend  to  the  fubftances  to  which  dyed  cloth 
is  expofed,  and  to  afeertain  their  adlion  upon  every  par¬ 
ticular  dyeing  ingredient.  Now  the  bodies  to  which 
dyed  cloth  is  almoft  conftantly  expofed  are  air  and  light  ; 
the  combined  adlion  of  which  has  fo  much  influence, 
^  that  very  few  dyes  can  refift  it. 

How  dyes  It  is  evident  that  thofe  fubftances  which  have  a 
lofe  their  ftrong  affinity  for  oxygen  cannot  retain  their  colour, 
colour.  provided  they  be  able  to  take  it  from  atmofpheric  air. 

Thus  the  green  colour  of  green  oxyd  of  iron  and  of  in¬ 
digo  is’not  permanent,  becaufe  thefe  fubftances  readily 
abforb  oxygen  from  air.  In  order,  then,  that  a  colour 
can  have  any  permanence,  the  coloured  body  muft  not 
have  fo  great  an  affinity  for  oxygen  as  to  be  able  to 
take  it  from  air.  Thofe  bodies  have  in  general  the 
moll  permanent  colours  which  are  already  faturated  with 
oxygen,  and  therefore  not  liable  to  abforb  more.  Such 
is  the  cafe  with  red  oxyd  of  iron. 

All  coloured  bodies  are  compounds;  fome  of  thofe 
only  excepted  which  ftill  retain  an  affinity  for  oxygen. 
Coloured  bodies,  theiefore,are  compofed  of  feveral  ingre¬ 
dients  ;  and  in  every  coloured  body,  at  leaft  fome  of  the 
ingredients  have  a  llrong  affinity  for  oxygen.  Now, 
before  the  colour  of  a  body  can  be  permanent,  its  in¬ 
gredients  muft  be  combined  together  by  lo  llrong  affi¬ 
nities,  that  oxygen  gas  is  unable  to  decompoie  it  by 
combining  with  one  or  more  of  its  ingredients  and  car¬ 
rying  it  off.  If  this  decompolition  take  place  at  once, 
it  is  impoffible  for  the  colour  of  a  body  to  have  any 
permanence.  If  it  takes  place  flowly,  the  colour  of  the 
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body  gradually  decays.  The  adlion  of  oxygen  gas  up-  Colour  * £ 
on  bodies  is  much  increafed  in  particular  cirCumftances.  '■“v-1 
Almoft  all  coloured  bodies  are  decompofed  oy  oxygen 
gas  by  the  affiftance  of  heat.  Thus  if  wheat  flour  be 
expofed  to  the  heat  of  448^,  it  lofes  its  white  colour, 
and  becomes  firft  brown  and  then  black.  At  this  tem¬ 
perature  it  is  decompofed,  and  a  part,  or  even  the  whole 
of  its  hydrogen,  combining  with  oxygen,  flies  off  Cloth 
is  Scarcely  ever  expofed  to  fo  high  a  temperature;  but 
there  are  other  circnmftances  in  which  it  may  be  placed 
which  may  have  a  fimilar  effedl.  Thus  the  a6lion  of 
light  feems  in  fome  fubftances  to  be  fimilar  to  that  of 
heat,  and  to  facilitate  the  decompolition  of  the  colour¬ 
ed  matter  by  the  combination  of  fome  of  its  ingredients 
with  oxygen  *.  *  fathm 

Coloured  todies,  in  order  to  have  permanent  colours, 1*45'  J 
muft  not  be  liable  to  be  decompofed  by  other  fubthn- 
ces  more  than  by  oxygen.  For  inftance,  if  they  con¬ 
tain  oxygen  and  hydrogen,  thefe  two  bodies  muft  not 
be  liable  to  combine  together  and  form  water,  nor  muft 
oxygen  and  carbon  be  liable  to  combine  and  form  car¬ 
bonic  acid  gas.  Light  feems  to  have  a  tendency  to 
decompofe  many  bodies  in  this  manner,  apd  even  to 
carry  off  oxygen  from  them  in  the  form  of  oxygen  gas. 

Thus  it  renders  the  nitrat  of  lilver  black  by  carrying 
off  part  of  its  oxygen,  and  it  reduces  oxy- muriatic  acid 
to  common  muriatic  acid  by  the  fame  means.  * 

Thefe  are  the  caufes  which  induce  a  change  in  the 
colour  of  coloured  bodies,  as  far  as  they  have  been  tra¬ 
ced  ;  namely,  the  addition  of  oxygen,  the  abllradlion 
of  oxygen,  partial  decompolition  by  fome  one  of  their 
ingredients  combining  with  oxygen,  complete  or  partial 
decompolition  by  the  ingredients  entering  into  new 
combinations  with  each  other.  The  coloured  matters 
ufed  in  dyeing  are  very  liable  to  thefe  changes,  becaufe 
they  are  in  general  animal  or  vegetable  fubftances  of  a 
very  compound  nature.  Of  courfe  their  ingredients 
have  often  no  very  ftrong  affinity  for  each  other,  and 
therefore  are  very  liable  to  decompofition  ;  and  every 
one  of  the  ingredients  has  in  general  a  very  llrong  affi¬ 
nity  for  oxygen.  This  renders  the  choice  of  proper 
colouring  matters  for  dyeing  a  very  important  point. 

I11  order  to  have  permanency,  they  muft  not  be  liable 
to  the  above  changes,  not  to  mention  their  being  able 
alfo  to  with  ft  and  the  adlion  of  foap,  acids,  alkalies,  and 
every  other  fubftance  to  which  dyed  cloth  may  be  ex¬ 
pofed. 

It  becomes  therefore  a  point  of  fome  confequcnce  toMethnJ 
be  able  to  afeertain  whether  cloth  dyed  of  any  particu-  aiceTe| 
lar  colour  be  permanently  dyed  or  not.  The  proper  me-  ^ 
thod  of  afcertaining  this  is  by  actually  expofmg  fuch,jvCS# 
cloth  to  the  fun  and  air;  becaufe  as  thefe  are  the  agents 
to  which  it  is  to  be  expofed,  and  which  have  the  moll 
powerful  adlion,  it  is  clear,  that  if  it  vvithftand  them, 
the  colour  muft  be  conlidered  as  permanent.  But  this 
is  a  tedious  procefs.  Berthollet  propofed  expofmg  fuch 
cloth  to  the  adlion  of  oxy- muriatic  acid  ;  thofe  colours 
that  withftard  it  being  conlidered  as  permanent.  This 
method  nnfwers  in  many  cafes  :  but  it  is  not  always  to 
be  depended  on  ;  for  it  dellroys  fome  permanent  co¬ 
lours  veiy  fpeedily,  and  does  not  alter  others  which  are 
very  fading  *.  But  we  ffiall  have  occafion  to  refnme  *  ^11 
this  fubjedl  afterwards.  '* 

Dyers  divide  colours  into  two  claffes;*  namely,  f tuple p; 
and  compound.  The  fimple  colours  are  thofe  which  colour 

cannot 
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,g  i  cannot  be  .produced  by  the  mixture  of-  other  colours, 
rii.  qqiey  are  in  number  four. 

““  ir  Blue,  3.  Red, 

2.  Yellow,  4.  Black. 

Some  add  a  fifth,  brown  ;  but  it  may  be  produced  by 
combining  two  others 

The  compound  colours  are  thofe  which  are  produ¬ 
ced  by  mixing  together  any  two  fimple  colours  in,  va¬ 
rious  proportions.  They  conditute  all  the  colours  ex¬ 
cept  the  four  fimple  and  their  various  (hades. 

Thus  we  have  examined  the  nature  of  colours  ;  but 
wc  have  dill  to  explain  the  method  of  giving  permanent 
colours  to  cloth.  This  fhall  be  the  fubjcCt  of  the  next 
chapter. 
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Of  Dyeing  in  Generat^. 
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From  the  theory  of  colour  laid  down  in  the  lad 
chapter,  it  follows,  that  permanent  alterations  in  the  co 
Dur  of  cloth  can  only  be  induced  two  ways ;  either  by 
producing  a  chemical  change  in  the  cloth,  or  by  cover¬ 
ing  its  fibres  with  feme  fubitance  which  poflefles  the 
wifhed  for  colour.  Recourfe  can  feldom  or  never  be 
had  to  the  firft  method,  becaufe  it  is  hardly  poffible  to 
produce  a  chemical  change  in  the  fibres  of  cloth  with¬ 
out  fpoiling  its  texture  and  rendering  it  ufelefs.  The 
dyer,  therefore,  when  he  wifhes  to  give  a  new  colour 
to  cloth,  has  always  recourfe  to  the  fecond  method. 

1.  The  fubftances  employed  for  this  purpofe  are  called 
colouring  matters ,  or  dye  JluJfs .  They  are  for  the  mod 
part  extra&ed  from  animal  and  vegetable  futjlances ,  and 
have  ufually  the  colour  which  they  are  intended  to  give 
to  the  cloth.  Thus  a  blue  colour  is  given  to  cloth  by 
covering  its  fibres  with  indigo,  a  blue  powder  extra&ed 
from  a  fhrub  ;  a  red  colour,  by  the  colouring  matter 
extra&ed  by  wTater  from  an  infeft  called  cochineal ,  or 
from  the  root  of  a  plant  called  madder . 

2.  Mr  Delaval  has  publifhed  a  very  interesting  fet  of 
ghr.  experiments  on  colouring  matters  in  the  fecond  volume 

of  the  Manchcder  Memoirs.  He  has  proved,  by  a  very 
numerous  fet  of  experiments,  that  they  arc  all  tranfpa- 
rent,  and  that  they  do  rot  rcjleti  any  light,  but  only 
tranfmit  it :  For  every  colouring  matter  which  he  tried, 
even  when  diitolved  in  a  liquid,  and  forming  a  tranfpa- 
rent  coloured  Joint  ion,  when  feen  merely  by  refle&ed 
light,  was  black,  whatever  was  the  colour  of  the  mat¬ 
ter  ;  but  when  fee  11  by  tranfmitted  light,  it  appeared  of 
its  natural  colour  *.  This  dilcovery,  which  Mr  Dcla- 
val  has  eflablifhed  very  completely,  and  to  which,  as  far 
at  lead  as  dye  fluffs  are  concerned,  there  are  but  few 
exceptions,  is  of  very  great  importance  to  the  art  of 
dyeing,  and  explains  feveral  particulars  which  would 
other  wife  be  unintelligible. 

Since  the  particles  of  the  colouring  matter  with  which 
cloth,  when  dyed,  is  covered,  are  tranfparent,  it.  follows, 
that  all  the  light  re  fie  died  from  dyed  cloth  mud  be  re¬ 
flected.  not  by  the  dye  fluff  itfelf,  but  by  the  fibres  of 
the  cloth  below  the  dye  duff.  The  colour  therefore 
does  not  depend  upon  the  dye  alone,  but  alfo  upon  the 
►previous  colour  of  the  cloth.  If  the  cloth  be  bluet,  it 
Supfl.  Vol.  II.  Fart  II. 
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is  clear  that  we  cannot  dye  it  any  colour  whatever;  be-  Byei.  c  p 
caufeT.s  no  light  in  that,  cafe  is  refis&ed,  none  can  be  ,  a:‘  , 

tranfmitted,  whatever  dye  duff  we  employ.  If  the 
cloth  were  red,  or  blue,  or  yellow,  we  could  not  dye  it 
any  colour  except  black  ;  becaufe  as  only  red,  or  bhm, 
or  yellow  rays  were  remedied,  no  other  could  be  tranf- 
mitted  (x).  Hence  the  importance  of  a  fine  white  co¬ 
lour  when  cloth  is  to  receive  bright  dyes  :  It  then  re- 
mfCls  all’ the  rays  in  abundance  ;  and  therefore  any  co¬ 
lour  may  be  given,  by  covering  it  with  a  dye  fluff  which 
tranfmits  only  fome  particular  rays.  400 

3.  If  the  colouring  matters  were  merely  fpread  overFhev  m  ft 
the  furface  of  the  fibre  of  cloth  by  the  dyer,  the  colours 
produced  might  be  very  bright,  but  they  could  not  be^ 
permanent  ;  becaufe  the  colo tiling  matter  would  be  ve¬ 
ry  foon  rubbed  off,  and  would  totally  difappear  when-  ' 

ever  the  cloth  was  waflied,  or  even  barely  expofed  to 
the  weather.  The  colouring  matter,  then,  however 
^perfedl  a  coloim  it  poflefres,  is  of  no  value,  unlefs  it  alfo 
adheres  fo  firmly  to  the  cloth,  that  none  of  the  fub- 
dances  ufually  applied  to  cloth  in  order  to  clean  it,  &c. 
can  difplace  it.  Now  this  can  only  happen  when  there 
is  a  drong  affinity  between  the  colouring  matter  and  the 
cloth,  and  when  they  are  actually  combined  together  in 
confecpience  of  that  affinity.  40r 

4.  Dyeing,  then,  is  merely  a  chemical  procefs,  and  km  oidy 
confifts  in  combining  a  certain  colouring  matter  with  >e  2hphe-l 
the  fibres  of  doth.  This  procefs  can  in  no  indance  be 
performed,  unlefs  the  dye  find' be  fird  reduced  to  its  in¬ 
tegrant  particles;  for  the  attraction  of  aggregation  be¬ 
tween  the  particles  of  dye  duds  is  too  g  eat  to  be  over¬ 
come  by  the  affinity  between  them  and  cloth,  unlefs 

they  could  be  brought  within  much  fmaller  didances 
than  is  pofTible,  while  they  both  temain  in  a  folid  form. 

It  is  lieceflary,  therefore,  pievioufly  to  difTolve  the  co¬ 
louring  matter  in  feme  liquid  or  other,  which  has  a 
weaker  affinity  for  it  than  the  cloth  has.  When  the 
cloth  is  dipped  into  this  folution,  the  colouring  matter, 
reduced  by  this  contrivance  to  a  liquid  date,  is  brought 
within  the  attracting  diflance  ;  the  cloth  therefore  aCts 
upon  it,  and  by  its  llronger  affinity  takes  it  fiom  the 
folvent,  and  fixes  it  upon  itfelf.  By  this  contrivance,  4 

too,  the  equality  of  the  colour  is  in  iome  meafure  fecu* 
red,  as  every  part  of  the  cloth  has  an  opportunity  of  at¬ 
tracting  to  itielf  the  proper  proportion  of  colouring 
particles. 

The  facility  with  which  cloth  imbibes  a  dye,  depends 
upon  two  things,  namely,  the  affinity  between  the  cloth 
and  the  dye  dud,  and  the  affinity  between  the  dye  duff 
and  its  folvent.  It  i?  direftly  as  the  former,  and  in- 
verfely  as  the  latter.  It  is  of  importance  to  preferve  a 
due  proportion  between  thefe  two  affinities,  as  upon 
that  proportion  much  of  the  accuracy  of  dyeing  de¬ 
pends.  If  the  affinity  between  the  colouring  matter 
and  the  cloth  be  too  gieat,  compared  with  the  affinity 
between  the  colouring  matter  and  the  folvent,  the  cloth 
will  take  the  -dye  too  rapidly,  and  it  will  be  fcarce  pof¬ 
fible  to  prevent  its  colour  from  being  unequal.  On 
the 'other  hand,  if  the  affinity  between  the  colouring 
matter  and  the  folvent  Lc  too  great,  compared  with 
4  H  that 


(x)  Thefe  remarks  hold  only  on  the  fuppofkion,  that  t;he  whole  of  the  furface  is  of  the  given  colour,  which 
in  many  in  fiance  3  is  not  the  cafe* 
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that  between  the  colouring  matter  and  the  cloth,  the  ufed 
cloth  will  either  not  take  the  colour  at  all,  or  it  will 
take  it  very  Slowly  and  very  faintly. 

Wool  has  the  ftrongeft  affinity  for  almoft  all  colour- 
ing  matters,  filk  the  next  ftrongeft,  cotton  a  confider- 
ably  weaker  affinity,  and  linen  the  weaken  affinity  0 
all.  Therefore,  in  order  to  dye  cotton  or  linen,  the 
dye  fluff  ffiould  in  many  cafes  be  difTolved  in  a  fubftance 
for  which  it  has  a  weaker  affinity  than  for  the  folvent 
employed  in  the  dyeing  of  wool  or  lilk.  Thus  we  may 
life  ox  yd  of  iron  diffolved  in  fulphuric  acid,  in  order  to 
dye  wool ;  but  for  cotton  and  linen,  it  is  better  to  dif- 

folve  it  in  acetous  acid.  #  ,  r 

Were  it  poffible  to  procure  a  fufiicient  numcer  oi 
colouring  matters  having  a  ftrong  affinity  for  cloth,  to 
anfwer  all  the  purpofes  of  dyeing,  that  art  would  be 
exceedingly  fimple  and  eafy.  But  this  is  by  no  means 
the  cafe  :  if  we  except  indigo,  the  dyer  is  fcarcely  pof- 
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d  in  dyeing  long  before  the  nature  of  its  ingredients  Dyeingj|  jjn, 
was  underflood,  and  therefore  long  before  the  part  Ge*neralHLi 
which  it  a£ls  wa8  fufpedled.'  Indeed,  it  is  but  a  very  ^ 
fhort  time  fincc  the  office  which  mordants  perform  was 
fufpe£led :  the  firtl  perfon  that  hit  upon  it  was  Mr 
Keir;  he  gave  an  account  of  the  real  ufe  of  mordants 
in  li is  translation  of  Macquer’s  Dictionary,  publiftied  in 

j  77 1  *  Maep 

Alum,  when  ufed  as  a  mordant,  is  difTolved  in  water, P-  3‘h 
and  very  frequently  a  quantity  of  tartar  is  difTolved  a- 
long  with  it.  Into  this  Solution  the  cloth  is  put  and 
kept  in  it  till  it  has  abforbed  as  much  alumina  as  is  ne- 
ceffiary.  It  is  then  taken  out,  and  for  the  mod  part 
wafhed  and  dried.  It  is  now  a  good  deal  heavier  than 
it  was  before,  owing  to  the  alumina  which  has  combined 
with  it.  The  tartar  ferves  two  purpofes  :  the  potafs 
which  it  contains  combines  with  the  iulpliuric  acid  of 
the  alum,  and  thus  prevents  that  very  corrofive  fub- 
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the  caie :  it  we  except  indigo,  tne  oyer  .  .  .  1  .  f  u 

feffed  of  a  dye  Hull  which  yields  of  itfelf  a  good  colour  ftance  from  injuring  the  texture  of  the  cloth,  which 
7  j  -^nnpn  •  the  tnrtarous  acid,  on  the 


sufficiently  permanent  to  deferve  the  name  of  a  dye 

This  difficulty,  which  at  firft  fight  appears  inffir- 
mountable,  has  been  obviated  by  a  very  ingenious  con- 
trivance.  Some  fubRance  is  pitched  upon  which  has  a 
ftrong  affinity  both  for  the  cloth  and  the  colouring  mat¬ 
ter.  This  fubftance  is  previonfly  combined  with  the 
cloth,  which  is  then  dipped  into  thefolution  containing 
the  dye  fluff.  The  dye  fluff  combines  with  the  inter¬ 
mediate  fubftance  ;  which,  being  firmly  combined  with 
the  cloth,  fecures  the  permanence  of  the  dye.  Sub- 
ftances  employed  for  this  purpofe  are  denominated /«cr- 

Jdnts(  y).  .  .  ,, 

'  The  mod  important  part  of  dyeing  is  undoubtedly 
the  proper  choice  and  the  proper  application  of  mor¬ 
dants,  as  upon  them  the  permanency  of  almoft  every 
dye  depends.  Every  tiling  which  lias  been  faid  refpe6l- 
ing  the  application  of  colouring  matters,  applies  equally 
to  the  application  of  mordants.  They  mud  be  previ- 
ouflv  difTolved  in  fomc  liquid,  which  *has  a  weaker  affi¬ 
nity' for  them  than  the  cloth  has  to  which  they  are  to 
be  applied;  and  the  cloth  mufl  be  dipped,  or  even  fteep- 
ed,  in  this  folution,  in  order  to  faturate  itfelf  with  the 
mordant. 

Almoft  the  only  fubftances  ufed  as  mordants  are, 
earths,  metallic  oxyds,  tan,  and  oil. 

6.  Of  earthy  mordants,  by  far  the  mod  important 
and  mofl  generally  ufed  is  alumina.  It  was  ufed  as  a 
mordant  in  very  early  ages,  and  feems  indeed  to  have 
been  the  very  firil  fubftance  employed  for-  that  pur¬ 
pofe.  Alumina  has  a  very  ftrong  affinity  for  wool  and 
for  filk  ;  but  its  affinity  for  cotton  and  linen  is  a  good 

deal  weaker.  .  . 

It  is  ufed  as  a  mordant  in  two  dates ;  either  in  the 
date  of  alum,  in  which  it  is  combined  with  fulphuric 
acid  and  a  little  potafs;  or  in  the  date  of  acetite  of  alu¬ 
mina,  in  which  it  is  combined  with  acetous  acid. 

Alum  was  employed  as  a  mordant  very  early.  The 
ancients,  indeed,  do  not  feem  to  have  been  generally  ac¬ 
quainted  with  pure  alum  ;  they  ufed  it  in  that  date  of 
impurity  in  which  it  is  found  native  ;  of  courfe  it  was 


otherwife  might  happen;. the  tartarous  acid,  on  the 
other  hand,  combines  with  part  of  the- alumina,  and 
forms  a  tartrite  of  alumina,  which  is  more  eafily  decom- 
pofed  by  the  cloth  than  alum. 

Acetite  of  alumina  has  been  introduced  into  dyeing 
fince  the  commencement  of  tbe^  1 8th  century  ;  and, 
like  many  other  very  important  improvements,  we  are 
indebted  for  it  to  the  ignorance  of  the  calico  printers, 
who  iirft  introduced  it.  As  they  did -not  underhand 
the  nature  nor  ufe  of  the  mordants  which  they  em¬ 
ployed,  they  were  accuflomed  to  mix  with  their  alum 
an  immenfe  farrago  of  fubftances,  a  great  proportion  of 
which  were  injurious  inftead  of  being  of  fervice.  Some 
one  or  other  had  mixed  with  alum  acetite  of  lead  j  the 
good  effe&s  of  this-mixture  would  be  foon  perceived  ; 
the  quantity"  of  acetite  was  gradually  increafed,  and  the 
Other  ingredients  omitted  This  mordant  is  now*&™ 
prepared,  by  pouring  acetite  of  lead  into  a  folution  of!5,  b0, 
alum  :  a  double  decompofition  takes  place,  the  fulphu- 
ric  acid  combines  with  the  lend,  and  the  compound  pre¬ 
cipitates  in  the  form  of  an  i  nfolnbl<*  powder  ;  while  the 
alumina  combines  with  the  acetous  acid,  and  remains 
diffolved  in  the  liquid.  This  mordant  is  employ  ed  for 
cotton  and  linen,  which  have  a  weaker  affinity  than 
wool  for  alumina..  It  anfwers  much  better  than  alum, 
the  cloth  is  more  eafily  faturated  with  alumina,  and  1 
takes,  in  confequence,  both,  a  richer  and  a  more  per¬ 
manent  colour. 

Befides  alumina,  lime  is  fometimes  ufed  as  a  mordant. 

Cloth  lias  a  ftrong  enough  affinity  for  it  ;  but  in  gene¬ 
ral  it  does  net  anfwer  lo  well,  as  it  does  not  give  fo 
good  a  colour.  When  ufed,  it  is  either  in  the  Rate 
of.  lime-water  or  of  fulphat  of  lime  diffolved  in  water.  4o. 

7.  Almoft  all  the  metallic  oxyds  have  an  affinity  fotMetal!^ 
cloth;  but  only  two  of  them  are  extenfively  ufed  asnior  a 
mordaots,  namely,  the  oxyds  of  tin  and  of  iron. 

The  oxyd  of  tin  was  firft  introduced  into  dyeing  by 
Kufter(z),  a  German  chemift,  who  brought  the  fecret 
to  London  in  1543.  This  period  forms  an  era  in  the 
hiilorv  of  dyeing.  The  oxyd  of  tin  has  enabled  the 
J  ;  6  moderns 


(y)  This  term,  impofed  by  the  French  dyers- before  the  adion  of  mordants  was  nnderftood,  fignifies  ii/err  or 

'orroders.  Thefe  bodies  were  fuppofed  to  ad  merely  by  corroding  the  clot,).  Mr  Henry  of  Manchester  h 
propofed  to  fubftitute  the  word  bafts  for  mordant;  but  that  word  is  too  general  to  anfwer  the  purpo  ‘  ■ 

(z)  Mr  Delaval  has  fuppofed,  that  the  Tyrians  Were  acquainted  with  the  ufe  of  tin  in  dyeing,  and  Mr  W  n- 
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n  ng  in  moderns  greatly  to  furpafs  the  ancients  m  the  finenels  o u 
1  their  colours  :  by  means  of  it  alone,  fcarlet,  the  brightest 
U  0f  all  colours,  is  produced.  The  method  of  producing 
the  celebrated  purple  dye  of  the  ar.cients  is  underRood 
at  prefen t,  and  the  (hell  fifh  which  yield  the#  dye  Ruff 
are  found  abundantly  on  the  coatts  of  Britain  and 
France  ;  but  no  perfon  thinks  now  of  putting  the  an¬ 
cient  mode  in  pra&ice,  becaufe  infinitely  more  beauti¬ 
ful  colours  can  be  produced  at  a  fmalier  price.  Much 
of  this  fuperiority  is  owing  to  the  employment  of  the 
oxyd  of  tin. 

Tin,  as  Proud  has  proved,  is  capable  of  two  degrees 
of  oxydation  :  The  firft  oxyd  is  compofed  of  0.70  parts 
of  tin,  and  0.30  of  oxygen  ;  the  fecond,  or  white  oxyd, 

«  nn.de  of  o.6o  parts  of  tin,  and  0.40  of  oxygen  *.  1  he  iirlt 

"  oxyd  abforbs  oxygen  with  very  great  facility  even  from 
the  air,  and  is  rapidly  converted  into  white  oxyd.  this 
fa  a  makes  it  certain,  that  it  is  the  white  oxyd  ot  tin- 
alone  which  is  the  real  mordant :  even  if  the  other  oxyd 
were  applied  to  cloth,  as  it  probably  often  is,,  it  mint 
foon  be  converted  into  white  oxyd,  by  abforbmg  oxy¬ 
gen  from  the  atmofphere. 

Tin  is  ufed  as  a  mordant  in  three  Rates  ;  diflolved  in 
nitro-muriatic  acid,  in  acetous  acid,  and  in  a  mixture  ot 
fulphuric  and  muriatic  acids.  Nitro-muriat  of  tin  ia 
the  common  mordant  employed  by  dyers.  .  I  hey  pre¬ 
pare  it  by  diflolving  tin  in  diluted  nitric  acid,  to  which 
a  certain  proportion  of  muriat  of  foda,  or  of  ammonia, 
is  added.  Pan  of  the  nitric  acid  decompofes  thefe  lalts- 
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of  lead  and  nitro-muriat  of  tin.  This  mordant  is  pre-  Dyeing  in 

ferable  for  thefe  fluffs  ;  becaufe  it  is  much  more  eafily  - 

decompofed  than  the  nitro-muriat +.  t  Arm.  de 

Dr  Bancroft  lias  ptopoled  to  fubftitute  a  folution  ot  aim.  xxx. 
tin  in  a  mixture  of  fulphuric  and  muriatic  acid,  inflead  15. 
of  nitro-muriat  of  tin,  as  a  mordant  for  wool.  1  his 
mordant,  he  informs  us,  is  much  cheaper,  and  equally 
efficacious.  It  may  be  prepared  by  diflolving  fome- 
what  lefa  than  one  part  of  tin  in  two  parts  of  fuiphunc 
and  three  of  muriatic  acid,  at  the  degree  of  conceutra- 
lion  at  which  they  are  commonly  fold  in  this  country  J.-  t 
This  mordant,  like  the  others,  n  ull  be  diflolved  in  a  P-  *9°- 
fufficient  quantity  of  water,  in  order  to  be  ufed. 

Iron,  like  tin,  is  capable  of  two  degrees  of  oxyda- 
tion  ;  but  the  green  oxyd  abfoibs  oxygen  fo  readily 
from  the  atmofphete,  that  it  is  very  foon  convened  in¬ 
to  the  red  oxyd.  It  is  only  this  lull  oxyd  which  is 
really  ufed  as  a  mordant  in  dyeing.  The  green  oxyd  is 
indeed  fometimes  applied  to  cloth  ;  but  it  very  foon  ah- 
forbs  oxygen,  and  is  converted  into  the  ted  oxyd.  This 
oxyd  has  a  very  firong  affinity  for  all  kinds  of  cloth. 

The  permanency  of  the  iron  fpots  on  linen  and  cotton 
is  a  fufficient  proof  of  this.  As  a  mordant,  it  is  ufed 
in  two  llates;  in  that  of  fulphat  of  iron,  and  acetite  of 
iron.  The  firft  is  commonly  ufed  for  wool.  The  fait 
is  diflolved  in  water,  and  the  cloth  dipped  in  it.  It 
may  be  ufed  alfo  for  cotton  ;  but  in  moll  cafes  acetite 
of  iron  is  preferred.  It  is  prepared  by  diflolving  iron, 
or  its  oxyd,  in  vinegar,  four  beer,  Sec.  ar.d  the  longer 


&  si «ai- .  *• 

nitric  acid  very  readily  converts  tin  to  white  oxyd,  and  t  eaffiv  be  done  by  keeping  it  for  fome  time  in  a 

then  is  incapable  of  diflolving  ,t  The  confcqmme  of  o£ht  eafi  y  b don  ,  by  ke  p  S  ^  ^ 

which  was,  the  precipitation  of  the  whole  of  the  Un.  mo. \  f  ^  acidShas  been  introduced  inflead 

To  remedy  this  defedt,  common  fait,  or  fal  ammoniac,  Of  late,  pyrongnous  ac  ^  ^  . nr  f,r 
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was  very  foon  added  ;  muriatic  acid  having  the  proper¬ 
ty  of  diflolving  white  oxyd  of  tin  very  readily.  A  con- 
fiderable  faving  of  nitric  acid  might  be  obtained,  by 
employing  as  much  fulphuric  acid  as  is  juft  fufficient 
to  faturate  the  bafe  of  the  common  fait,  or  fal  ammo¬ 
niac,  employed.  .  . 

When  the  nitro-muriat  of  tin  is  to  be  uled  as  a  mor¬ 
dant,  it  is  diflolved  in  a  large  quantity  of  water,  and 
the  cloth  is  dipped  in  the  folution,  and  allowed  to  remain 
till  fufficiently  faturated.  It  is  then  taken  out,  and 
wafhed  and  dried.  Tartar  is  ufually  diflolved  in  the 
water  along  with  the  nitro-muriat.  The  confequence 
of  this  is  a  double  dccompofition  ;  the  nitro-muriatic 
acid  combines  with  the  potafs  of  the  tartar,  while  the 
tartarous  acid  diflolves  the  oxyd  of  tin.  When  tartar 
is  ufed,  therefore,  in  any  conftderable  quantity,  the 
mordant  is  not  a  nitro-muriat,  but  a  tartrite  of  tin. 

Mr  Hauflman,  to  whom  the  art  of  dyeing  lies  under 
numerous  obligations,  has  propofed  to  fubftitute  acetite 
of  tin  for  nitro-muriat  as  a  mordant  for  cotton  and  li¬ 
nen.  It  may  be  prepared  by  mixing  together  acetite 


of  acetous.  It  is  obtained  by  diftilling  wood  or  tsr. 

8.  Tan,  which  lias  been  already  dtferibed  in  the  firft  Tan. 
part* of  this  article,  lias  a  very  itrong  affinity  for  cloth, 
and  for  feveral  colouring  matters.  It  is  therefore  very 
frequently  employed  as  a  mordant.  An  infufion  of  nut 
galls,  or  of  fmnacb  (a),  or  any  other  fubflance  contain¬ 
ing  tan,  is  made  in  water,  and  the  cloth  is  dipped  in  this 
infufion,  and  allowed  to  remain  till  it  lias  abforbed  a 
fufficient  quantity  of  tan.  Silk  is  capable  of  abforbmg 
a  very  greai  proportion  of  tan,  and  by  that  means  ac¬ 
quires  a  very  great  increafe  of  weight.  Mauufadlurers 
fometimes  employ  this  method  of  increafing  the  weight 

of  fllk  *.  ,  ,  *  Bert!  cl. 

Tan  is  often  employed  alfo, along  with  other  mordants,  ji.  10. 
in  order  to  produce  a  compound  mordant.  Oil  is  alfo 
ufed  for  the  fame  purpole  in  the  dyeing  of  cotton  and 
linen.  The  mordants,  with  which  tan  moft  frequently 
is  combined,  are  alumina  and  oxyd  of  iron.  406 

Befides  thefe  mordants,  there  are  feveral  other  fub-  other  n,or. 
fiances  frequently  ufed  as  auxiliaries,  either  to  facilitate  dants. 
the  combination  of  the  mordant  with  the  cloth,  or  to 
..  T-T  *  alter 


ry  has  declared  himfelf  of  the  fame  opinion.  But  his  reafoning,  as  Dr  Bancroft  has  (hewn,  ptoceeds  upon  a 

or  Europe.  flioou 

afterv^rd.  graced  <0  powder;  ia  which  Bate  Urey  are  Cold  to  the  dyer  and  ucaer. 
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alter  the  fiiade  of  colour.  The  chief  of  tliefe  are,  tar¬ 
tar  ,  acctite  of  had,  common  fait ,  fed  ammoniac ,  fulphat  or 
acetiie  of copper ,  &g. 

9.  Mordants  not  only  render  the  dye  permanent, 
but  have  alfo  confiderable  influence  on  the  colour  pro¬ 
duced.  1  he  fame  colouring  matter  produces  very  dif¬ 
ferent  dyer.,  according  as  the  mordant  is  changed.  Sup- 
pofe,  for  inflance,  that  the  colouring  matter  be  cochi¬ 
neal  ;  if  we  life  the  aluminous  mordant,  the  cloth  will 
acquire  a  crimfon  colour  ;  but  the  oxyd  of  iron  pro¬ 
duces  with  it  a  black.  Tliefe  changes,  indeed,  might 
naturally  have  been  expected  :  for  fmcc  the  colour  of 
a  dye  fluff  depends  upon  its  affinity  for  light,  every 
new  combination  into  which  it  enter?,  having  a  tenden¬ 
cy  to  alter  thefe  affinities,  will  naturally  give  it  a  new 
colour.  Now,  in  all  cafes,  the  colouring  matter  and 
mordant  combine  together  :  .the  colour,  of  the  cloth', 
then,  muft  be  that  which  the  pro  ticks  of  the  dye  and 
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each  other  :  for  cloth  may  ce  d 


Part  II!, 

3yed  different  (hades  of  DjanginB^ 


General. 


of  the  mordant,  when  thus  combined  together,  exhibit. 


40  S 

How  ap¬ 
plied. 


Indeed  fome  mordants  may  be  confklered  in  the  light 
of  colouring  matters  alfo,  as  they  always  communicate 
a  particular  colour  to  cloth.  'Thus,  iron  communicates 
a  brown  colour,  and  iron  and  tan  together  conflitute  a 
black  dye. 

In  dyeing,  then,  it  is  not  only  neceffary  to  procure 
a  mordant*  which  has  a  fufficiently  flrong  affinity  for 
the  colouring  matter  and  .the  cloth,  and  a  colouring 
matter  which  poffeffes  the  wifhed-for  colour  in  perfec¬ 
tion,  we  muft  procure  a  mordant  and  a  colouring  mat 
ter  of  fnch  a  nature,  that  when  combined  together 
they  fhal!  poffefs  the  wifhed-for  colour  in  perfection. 
It  is  evident,  Loo,  that  a  great  variety  of  colours  may 
be  produced,  with  a  lingle  dye  ftufF,  provided  vve  can 
change  the  mordant  fufticiently.  *  , 

10. 'Every  thing  which  tends  to  weaken  the  affinity 
between  the  mordant  and  the  cloth,  or  between  the 
mordant  and  the  colouring  matter,  and  every  thing 
which  tends  in  any  way  to  alter  the  nature  of  the  mor¬ 
dant,  mull  injure  the  permanency  cf  the  dye  ;  becaufe, 
whenever  the  mordant  is  deflroyed,  there  is  no  longer 
any  thing  to  caufe  the  dye  fluff  to  adhere  ;  and  when 
its  nature  is  altered,  the  colour  of  the  dye  muft  alter  at 
the  fame  time.  All  the  obfervations,  then,  which  were 
made  in  the  lafl  chapter,  concerning  the  nature  of  co¬ 
louring  matters,  and  the  changes  to  which  they  aiie 
fubjedt,  apply  equally  to  mordants.  Thefe  fubilances, 
indeed,  are  fcarctly  liable  thenifelves  to  any  alteration. 
They  are  of  a  much  more  fimple  nature,  in  general, 
thanT.ye  fluffs  ;  and  therefore  not  nearly  fo  liable  to 
decomposition.  But  when  the  colouring  matter  itfelf 
is  altered,  it  comes  to  the  fame  thipg. .  Its  affinity  for 
the  mordant  being  now  dcitroyed,  1  there f  is  nothing  to 
retain  it.  \ 

As  the  permanency  of  k  dye  depends  upon  the  de¬ 
gree  of  affinity  between  the  mordant  and  the  colouiing 
matter,  it  is ;  cjearvthat  a.  dye  may  Want  permanency, 
even  though  it  refill  the  oxy  muriatic  acid,  and  all  the 
other  faline  tells  propoled  by  chemifls.  Thefe  fub¬ 
ilances  may  happen  to  have  very  little  a6tiorr  on  the 
dye  fluff,  and  therefore  may.  not  affedi  it ;  yet  it  may 
loon  difappear,  in  confequence  oT  its  want  of  hflinit'y  for  ’ 


the  fame  colour,  lighter  or  darker,  merely  by  varying 
the  quantity  of  colouring  matter.  With  a  fmall  quan¬ 
tity,  the  fhacle  is  light ;  and  it  becomes  deeper  as  the’oyc-ft'uff 
quantity  increafes.  Now  this  would  be  irnpoffible,  if  do  not 
the  dye  fluff  covered  the  whole  of  the  cloth."  Ne<vton.C0ver  the 
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has  demor.flrated,  that  colours  are  rendered  faint  when 


whole  fur. 


t lie  rays  of  light .  which  occafion  them  are  mixed  with  I 

white  rays.  Conlt quently,  from  cloth  dyed  of  a  ifoht 
fhade,  a  confiderable  quantity  of  white  ray:  oaffes  off 
unchanged  :  4but  this  could  not  be  the  cafe  if  the  fluff 
were  covered  with  coloured  matter  ;  becaufe  all  the 


white  rays  would  he  decornpofed  as  they  pais  through 
the  coloured  matter.  Therefore,  in  light  fhades,  the 


colouring  matter  does  not  cover  the  cloth  ;  its  particles 
adhere  to  it,  at  a  certain  diflance  from  each  other,  and 
from  every  part  of  the  cloth  which  is  uncovered,  the 
white  rays  pafs  off  unchanged.  Even  when  the  fhade  of 
colour  is  as  deep  as  poffible,  the  colouring  particles  do 
not  cover  the  whole  of  the  cloth,  but  are  at  a  certain 
diflance  from  each  other.  This  distance,  undoubtedly, 
is  diminifhed  in  proportion  to  the  deepnefs  of  the  fhade: 
for  the  deeper  the  {hade,  the  fmaller  is  the  number  of 
white  rays  which  efcape  undecompofed  ;  the  more, 
therefore,  of  the  furface  is  covered,  and,  confequentlv, 
the  fmaller  is  the  diflance  at  which  each  of  them  is 
placed.  A  fliade  may  be  even  conceived  fo  very  deep, 
that  not  a  particle  of  white  light  ef  capes  the  action  of 
the  colouring  matter  ;  in  which  cafe,  the  diflance  be¬ 
tween- the  particles  of  colouring  matter  could  not  ex¬ 
ceed  double  that  diflance  at  which  a  particle  of  matter 
is  able  to  a  upon  light. 

That  the  particles  of  colouring  matter,  even  when  the  q 
flipde  is  deep,  are  at  fome  diflance,  is  evident  from  this  1 
‘■well-known  fa 61,  that  cloth  may  be  dyed  two  colours  at 
the  fame  time.  All  thole  colours,  to  which  the  dyers  give 
the  name  of; ’compound,  are  in  fad  two  different  colours  ap¬ 
plied  to  the  cloth  at  once.  Thus  cloth  gets  a  green  colour, 
by  being  firll  dyed  blue  and  then  yellow.  The  rays  of 
light  that  pafs  from  green  cloth  thus  dyed  are  blue  and 
yellow*;  ‘by  the  mixture  of  which  it  is  well  known  that 
green  is  produced.  In  this  cafe,  it  is  clear,  that  each 
,  of  the  colouring  matters  performs  the  very  fame  office 
(  as  if  it  were  alone  ;  and  that  the  new  Colour  is  not  pro¬ 
duced  by  the  combination  of  the  two  colouring  mat¬ 
ters.  That  part  of  the  white  light,  reflected  from  the 
doth,  which  paffes  through  the  blue  colouring  matter, 
is  decornpofed,  and'  the  blue  rays  only  trairfrfutted  ;  and 
that  part  of  the  white  light  which  pafTes  through. the 
yellow  colouring  matter  is  alfo  decornpofed,  and  only 
the  yellow  rays  trahfmitted.  It  is  clear,  therefore,  that 
both  of  the  colouring  matters '  equally  cover,  the  naked 
fibies  of  the  cloth';  contequently  the*  one  muft  be  pla¬ 
ced  in  the  intervals  of  the  other  :  wherefore  the  par¬ 
ticles  of  each  of  the  colouring  matters  are  at  fome  di¬ 
flance.  Now  the  fame  effcdl  happens  how  deep  focrer 
the  fhade  be  ;  and  it'  makes  no  difference 'which"  of 
the  two  dyes  be  full  given.  Nay,  if  one  of  the  dyes 
have  a -flrong  affinity  for  the  cloth,  and  the  other  only 
a  weak  affinity,  the  latter  will. fopn  difappear,  and  leave 
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mpouncl 

lours, 


-the  mordant. 

1 1.  The  colouring  matter 
does  not  cover  every  portion  of 
attach  theirdelves  to  the  cloth  at  certain  diftances  from 


•  *  •  ;  s  ;4> 

wit \\  wh ich  ^clp'th* is  d yed*. 
of  its  furface  ;  ifs  panicles 1 


the  cloth  of  the  cSlotih  Vffich  the  fir  ft  dye  gives  it.. 

.The  difference  ’  thbn,  in  the  fhade  of  colour,  and  a 
.the  compound  'colour]? Svftieh  cloth  mav  ‘receive,  dent 


mav  receive. 


alfo 
depend 


VntTrely  ftpdfi'thf  diflance  *  feet we?n  *  the  particles  of  the 
colouring  matters  attached  to  the  cloth,  and  the  poffibi- 

lity 
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lity  of  partly  filling  up  the  intervals,  either  with  the 
f^n.e  colouring  matter,  or  with  a  different  one. 

Tims' we  have  taken  a  view  of  the  theory  of  dyeing, 
as  fa’*,  at’leaft,  as  it  is  at  prtfent  underflood.  It  re¬ 
mains  for  us  ft  ill  to  give  an  account  of  the  particular 
manner  by  which  each  of  the  colours  is  imparted  to 
doth.  This  fh all  be  the  fubjeft  of  the  three  following 
chapters.  In  the  frjl  we  fhall  treat  of  the  manner  of 
dyeing  the  firr.ple  colours  ;  in  the  Jec end ,  of  dyeing  the 
compound  colours  ;  and  in  the  third,  of  dyeing  cloth 
partially  feveral  different  colours  at  the  fame  time,  or 
of  that  branch  of  the  art  of  dyeing  which  is  known  111 
this  country  by  the  name  of  calico  printing . 

Chap.  IV.  Of  Dyeing  Simple  Colours. 

The  colours  denominated  by  dyers  Jimple>  becaufe 
they  are  the  foundation  of  all  their  other  procefies,  are 
four;  namely,  1 ft*  blue: — 2d ,  yellow;  y/,  red; 

4/A,  black.  To  theft:  they  ufually  add  a  fifth,  under 
the  name  of  root,  or  brown  colour.  Thefe  fhall  form 
the  ftibjedl  of  the  following  fedtions. 

Sect.  I.  Of  Blue . 

The  only  colouring  matters  employ td  in  dyeing  blue 
are  wood  and  indigo  :  attempts,  indeed,  have  been  made 
to  dye  with  pruffiat  of  iron  ;  but  thefe  attempts  have 
hitherto  failed. 

i.  The  fit  is  tin  Soria,  or  <zvcad,  is  a  plant  com¬ 
monly  enough  cultivated  in  this  kingdom,  and  even 
found  wild  111  fome  parts  of  England.  It  is  of  a  yel- 
lowilh  colour.  Some  perfons  think  that  it  was  this 
plant  with  which  the  ancient  Britons  itained  their  bodies, 
to  make  them  appear  terrible  to  their  enemies.  When 
arrived  at  maturity,  this  plant  is  cut  down,  walked, 
dried  hafiily  in  the  fun,  ground  in  a  mill,  placed  in 
heaps,  and  allowed  to  ferment  for  a  fortnight ;  then 
well  mixed  together,  formed  into  balls,  which  are  piled 
upon  each  other,  and  expofed  to  the  wind  and  fun.  In 
this  ftate  they'  gradually  become  hot,  and  exhale  a  pu 
trid  ammoniacal  lmell.  The  fermentation  is  promoted, 
if  nece  fTary,  by  fprinkling  the  balls  with  water.  When  it 
has  continued  for  a  fufficient  time,  the  woad  is  allowed  to 
fall  to  a  coarle  pow  der.  I  n  this  date  it  is  fold  to  the  dyers. 

2  Indigo,  is  a  blue  coloured  powder  extracted  from 
the  in  dig  of  era  tmciorlciy  and  from  ieveral  other  fpecies 
of  the  fame  genus  of  plants  which  are  cultivated  for 
that  purpofe  both  in  the  Taft  and  W  eft  Indies. 

W7hen  the  indigojtra  has  arrived  at  maturity,  it  is  cut 
a  few  inches  above  ground,  placed  in  ftrata  in  a  large 
vtffel.  and  covered  with  water.  The  plants  foon  ac¬ 
quire  heat,  ferment,  and  difeharge  abundance  of  carbo 


6l 

Blue. 


When  the  fermentation  is  far  enough 


nic  acid  gas . ------- 

advanced,  which  *  judged  of  by  the  palencfs  of  the 
leaves,  the  liquid,  now  of  a  green  colour,  is  decanted 
into  huge  fiat  v  r  where  it  is  conftantly  agitated  till 
blue  flocciilse  begin  to  make  their  appearance.  Lime 
water  is  now  poured  in,  which  caufes  the  blue  flocks  to 
precious* e  The  colour!*. fa  liquid  is  decanted  ofF,  and 
the  blue  ftdinient  poured  into  linen  bags.  When  the 
water  has  drained  from  it  fufficiently,  ,it  informed  into 
fmall  lumps,  and  dried  in  the  (hade.  In  this  ftate  it 
h  fold  to  the  dy  er  under  the  name  of  indigo . 


Dr  Roxbourgh,  who  firfl  drew  the  attention  of  ma-  _ _ 

nufadturers  to  the  nerium  tindorimn ,  a  tree  very  com-  v 
mon  in  Indoftan,  from  the  leaves  of  which  indigo  may 
be  extradit’d  with  much  advantage,  has  given  a  much 
fhorter  method  of  obtaining  that  pigment.  The  leaves 
are  kept  in  a  copper  full  of  water,  fupported  at  the 
tempera: me  of  160°,  till  they  aflume  a  yellovvifh  hue, 
and  the  liquid  acquire  a  deep  green  colour.  The  li¬ 
quid  is  then  to  be  drawn  off,  agitated  in  the  ufual  man¬ 
ner,  till  the  blue  floccnlae  appear  ;  and  then  the  indigo 
is  be  precipitated  with  lime  v/ater  *.  .  *  ^ancf0fii 

This  proeds,  which  (ucccede  equally  well  with  the1 
indigofera,  fhew's  us  that  the  plants,  from  which  indigo 
nay  be  extracted,  contain  a  peculiar  green  pollen,  io- 
lubie  in  water.  The  intention,  both  of  the  fermenta¬ 
tion  of  the  common  method,  and  of  the  fealding,  ac¬ 
cording  to  Dr  Roxbourgh’s  method,  is  merely  to  ex- 
t»ad  this  pollen.  Mr  Hauffman  firfl  (hewed,  that  this 
green  bafis  of  indigo  has  a  ftrong  affinity  for  oxygen  ; 
and  the  fubfequent  experiments  of  Drs  Roxbourgh  and 
Bancroft  have  confirmed  his  obfervations,  and  put  them 
beyond  the  reach  of  doubt.  It  gradually  attrads  oxy¬ 
gen  from  the  air ;  in  confequenee  of  which,  it  acquires 
a  blue  colour,  and  becomes  infoluble  in  water.  'I  he 
agitation  is  intended  to  facilitate  this  abforption,  by 
expofing  a  greater  furface  to  the  adtion  of  the  air.  The 
lime  water,  by  abforbing  a  quantity  of  carbonic  acid, 
with  which  the  green  pollen  fecirts  to  be  combined, 
greatly  facilitates  the  feparation  of  the  indigo. 

The  method  of  preparing  indigo,  and  of  applying  it 
to  the  purpofes  of  dyeing,  feems  to  have  been  very 
early  known  in  India.  But  in  Europe,  though  it  had 
been  occafionally  ufed  as  a  paint  *,  its  importance  as  a  * 
dve  ftuff  was  not  underftood  before  the  middle  of  thel.  ?j.c.  6. 
1 6th  century.  It  is  not  even  mentioned  in  the  Plictha , 
which  was  pubhfhed  in  1548*  At  that  period,  then, 
the  nfe  of  indigo  mufl  have  been  unknown  to  the  Ita¬ 
lian  dyers.  The  Dutch  were  the  people  who  t  rft  im¬ 
ported  it  from  India,  and  made  its  importance  k.*own 
in  Europe.  It  was  afterwards  cultivated  in  Mexico 
and  the  Weft  Indies  with  fucli  iuccefs,  that  the  indigo 
from  thefe  countries  was  preferred  to  every  other.  In 
confequenee  of  this  preference,  they  fupplicd  almoft 
the  whole  of  the  European  market.  But  within  thefe 
few  years,  the  Eaft  Indian  indigo,  owing  entirely  to 
the  enlightened  exertions  of  fome  of  our  own  country¬ 
men,  has  recovered  its  character,  and  is  now  imported, 
in  very  conliderable  quantities,  into  Britain. 

The  indigo  of  commerce  has  different  (hades  of  co¬ 
lour,  according  to  the  manner  in  which  it  has  been  pre¬ 
pared,  and  the  proportion  of  foreign  fnbltanccs  with 
which  it  is  mixed.  The  principal  (hades  are  copper 
colour,  violet,  and  blue.  That  indigo,  which  has 
the  im al left  fpecific  gravity,  is  always  moil  t (teemed  ; 
becaufe  it  is  molt  free  from  impurities.  Bergman  f  +  Bergt  v, 
found  the  puieft  indigo  of  commerce  which  he  could 36. 
procure,  eompofed  of 

47  pure  indigo, 

12  gum, 

6  refin, 

22  earth, 

1 7  oxyd  of  iron. 


>  (**)• 


Pure 


(b)  Prouft  informs  us,  that  he  found  mag  ne  ft  a,  even  abundantly,  in  indigo.—  Nic  half  on’ s  Jour.  III.  325. 
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Method  of 
Eyeing 
with  ful- 
phat  of  in- 
digo. 


Pure  Indigo  13  Infoluble  In 
and  oils  :  neither  alkalies  nor  earths  have  any  adlion  on 
it  ;  none  of  the  acids  hitherto  tried  have  any  effe&  on 
it,  exeept  the  nitric  and  fulphuric,  Nitric  acid  very 
foon  converts  it  into  a  dirty  white  colour,  and  at  laft  de- 
compofes  it  completely  *.  When  the  acid  is  concen¬ 
trated,  it  even  fets  tire  to  the  indigo  (c)  ;  when  it  is 
diluted,  the  indigo  becomes  blown,  cryftals  make  their 
appearance,  refembling  thofe  of  oxalic  and  tartarou3 
acids  ;  and  there  remains  behind,  alter  the  acid  and  the 
crytlals  are  wafhed  off,  a  vifeid  fubftance,  of  a  very  bit¬ 
ter  latte,  and  poffiffing  many  of  the  properties  of  a 
refm  f . 

Concentrated  fulphuric  acid  diffolves  indigo  readily, 
and  much  heat  is  evolved.  The  fatnrated  folution  is 
opaque,  and  confequently  black  ;  but  it  ?. flumes  a  deep 
blue  colour  when  diluted  with  water.  This  folution  is 
well  known  in  commerce  under  the  name  of  liquid  blue, 
Bancroft  has  given  it  the  name  of fulphat  of  indigo.  Du¬ 
ring  the  folution  of  the  indigo,  fome  fulphurous  acid, 
and  fome  hydrogen  gas,  are  evolved and  the  blue 
colour  of  the  indigo  is  much  heightened.  Thefe  fafts 
have  led  Bancroft  to  fuppofe,  that  the  indigo,  during 
its  folution,  combines  with  an  additional  quantity  Or 
oxygen  *.  This  way  poffibly  be  the  cafe,  but  the  phe¬ 
nomena  aie  not  fufficient  to  eftablilh  it :  for  the  hy¬ 
drogen  gas  and  fulphurous  acid  evolved  may  owe  their 
formation,  not  to  the  action  of  the  fulphuric  acid  on  in¬ 
digo,  but  upon  the  impurities  with  which  it  is  always 
mixed  ;  and  the  improvement  of  the  colour  may  be 
owing  to  the  abfence  of  thefe  impurities.  The  carbo- 
nats  of  fixed  alkalies  precipitate  (lowly  from  fulphat  of 
indigo  a  blue  coloured  powder,  which  poffeffes  the  pro¬ 
perties  of  indigo  ;  but  it  is  foluble  in  mo  ft  acids  and  in 
alkalies.  Pure  alkalies  detiroy  the  colour  and  proper¬ 
ties  of  fulphat  of  indigo  :  they  deflroy  alfo  precipitated 
indigo  §.  Thefe  fa£fs  give  fome  probability  to  Ban¬ 
croft's  opinion  ;  but  they  do  not  eflablifh  it  :  becaufe 
the  differences  between  common  and  precipitated  indi¬ 
go  may  depend  merely  on  the  Rate  of  greater  minute 
nefs  to  which  it  is  reduced,  which  prevents  the  attrac¬ 
tion  of  aggregation  from  obftrufling  the  adlion  of  other 
bodies.  Even  hlica,  when  newly  precipitated,  is  foluble 
in  many  menflrua. 

3.  Indigo  has  a  very  ftrong  affinity  for  wool,  filk, 
cotton,  and  linen.  Every  kind  of  cloth,  therefore,  may 
be  dyed  with  it,  without  the  affiftance  of  any  mordant 
whatever.  The  colour  thus  induced  is  very  permanent ; 
becaufe  the  indigo  is  already  faturated  with  oxygen, 
and  becaufe  it  is  not  liable  to  be  decompofed  by  thofe 
fubflances,  to  the  aflion  of  which  the  cloth  is  expofed. 
But  it  can  only  be  applied  to  cloth  in  a  Hate  of  folu¬ 
tion  ;  and  the  only  folvent  known  being  fulphuric  acid, 
it  would  feem  at  iirft  light  that  the  fulphuric  acid  fo¬ 
lution  is  the  only  (late  in  which  indigo  can  be  employ¬ 
ed  as  a  dye. 

The  fulphat  of  indigo  is  indeed  often  nfed  to  dye 
wool  and  filk  blue  ;  but  it  can  fcarcely  be  applied  to 
cotton  and  linen,  becaufe  the  affinity  of  thefe  fubflances 
for  indigo  is  not  great  enough  to  enable  them  readily 
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water,  alcohol,  xther,  to  decompofe  the  fulphat 


Bart  Ili 

The  colour  given  by  ful-  Blue, 
phat  of  indigo  is  exceedingly  beautiful ;  it  is  known  by  ' — 
the  name  of  Saxon  blue ;  becaufe  the  procefs,  which 
was  difeovered  by  councellor  Barth  in  1740,  was  firft 
carried  on  at  Groffenhayn  in  Saxony.  The  method 
of  the  original  inventor  was  very  complicated,  from  the 
great  number  of  ufelefs  ingredients  which  were  mixed 
with  the  fulphat.  But  thefe  ingredients  were  gradually 
laid  aftde,  and  the  tompofition  fimplified  by  others,  af¬ 
ter  the  nature  of  it,  which  was  for  fome  time  kept  fe¬ 
rret,  became  known  to  the  public.  The  bell  procefs 
is  that  of  Mr  Poerner  *.  *  j  „ 

One  part  of  indigo  is  to  be  diffolved  in  four  parts  o f/urer™ru 
concentrated  fulphuric  acid  ;  to  the  folution  one  part^  Tcinture, 
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of  dry  caibonat  of  potafs  is  to  be  added,  and  then  it  isp 
to  be  diluted  with  eight  times  its  weight  of  water. 

The  cloth  mud  be  boiled  for  an  hour  in  a  folution,  con- 
taming  five  parts  of  alum  and  three  of  tartar  for  every 
32  parts  of  cloth.  It  is  then  to  be  thrown  into  a  wa¬ 
ter  bath,  containing  a  greater  or  fimller  proportion  of 
the  diluted  fulphat  of  indigo,  according  to  the  fhade 
which  the  cloth  is  intended  to  receive.  In  this  bath 
it  mull  be  boiled  till  it  has  acquired  the  wifhed  for  co¬ 
lour.  The  alum  and  tartar  are  not  intended  to  a<ft  as 
mordants,  but  to  facilitate  the  decompofition  of  the 
fulphat  of  indigo.  Bergman  afeertained  that  alum  pof¬ 
feffes  this  property.  The  alkali  added  to  the  fulphat 
anfwers  the  fame  purpofe.  Thefe  fubflances,  alfo,  by 
faturating  part  of  the  fulphuric  acid,  ferve,  in  fome 
meafure,  to  prevent  the  texture  of  the  cloth  from  being 
injured  by  the  aftion  of  the  acid,  which  is  very  apt  to 
happen  in  this  procefs. 

4.  But  fulphat  of  indigo  is  by  no  means  the  only  fo-  Method  of 
lution  of  that  pigment  employed  in  dyeing.  By  farcin?  by 
the  moll  common  method,  and  indeed  the  only  method  j}ecomP?*  ■ 
known  before  1740,  is  to  deprive  indigo  of  the  oxy-  1,’®1U 
gen  to  which  it  owes  its  blue  colour,  and  thus  to  re¬ 
duce  it  to  the  flate  of  green  pollen  ;  and  then  to  dif- 
folve  it  in  water  by  means  of  alkalies,  or  alkaline  earths, 
which  in  that  flate  a£l  upon  it  very  readily.  Indigo 
is  precifely  in  the  flate  of  green  pollen  when  it  is  firft 
extraded  from  the  plant  in  the  fcalding  procefs  de¬ 
fer  ibed  by  Dr  Roxbourgh.  If,  therefore,  there  were 
any  method  of  flopping  lhort  here,  and  of  feparating 
the  pigment  while  it  retains  its  green  colour,  it  would 
be  precilelv  in  the  Hate  bell  adapted  for  dyeing.  No¬ 
thing  more  would  be  necefiary  but  to  diffolve  it  in  wa¬ 
ter  by  means  of  an  alkali,  and  to  dip  the  cloth  into  tfie 
folution  +.  ,  _ 

But  as  indigo  is  not  brought  home  to  us  111  that  flate, 
the  dyer  is  under  the  neceffity  of  undoing  the  laft  part 
of  the  indige  maker's  procefs,  by  feparating  again 
the  oxygen,  and  refloring  it  to  its  original  green  co¬ 
lour.  Two  different  methods  are  employed  for  this 
purpofe.  The  firft  of  thefe  methods  is  to  mix  with  in¬ 
digo  a  folution  of  fome  fubftance  which  has  a  ftronger 
affinity  for  oxygen  than  the  green  bafis  of  indigo. 

Green  oxyd  of  iron,  for  intlance,  and  different  metallic 
fulphiirets.  If,  therefore,  indigo,  lime,  and  green  lul- 
phat  of  iron,  be  mixed  together  in  water,  the  indigo 
_ _  gradually 


(c)  The  combuftion  of  indigo  by  nitric  acid,  of  the  denfity  1.52°,  was  firft  publifhed  by  Mr  Sage  ;  but 
Woulfe  appears  to  have  obferved  the  fa&  before  him,  and  to  have  pointed  it  out  to  Rouelle,  who  fhewed  it  in 
his  leftures.  Proii/l,  Nicbolfon't  'Jour.  Ill,  325. 
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gradually  lofes  its  blue  colour,  becomes  green,  and  is 
'  difTolved,  while  the  green  oxyd  of  iron  h  converted  in¬ 
to  the  red  ox* yd.  The  manner  in  which  thefe  changes 
take  place  is  obvious.  Part  of  the  lime  decomposes 
the  fulphat  of  iron  ;  the  green  oxyd,  the  inftant  that  it 
is  fet  at  liberty,  attra&s  oxygen  from  the  indigo,  de- 
compofes  it,  and  reduces  it  to  the  hate  of  green  pollen. 
This  green  pollen  is  immediately  difTolved  by  the  ac¬ 
tion  of  the  rell  of  the  lime.  In  like  manner,  indigo  is 
difTolved,  when  mixed  in  water,  with  pure  antimony 
and  potafs,  or  with  fulphuret  of  arfenic  and  potafs.  For 
thefe  interefting  fads  we  are  indebted  to  Mr  HauiT- 
man. 

The  fecond  method  is  to  mix  the  indigo  in  water 
with  certain  vegetable  fubftances  which  readily  undergo 
fermentation.  During  this  fermentation,  the  indigo  is 
deprived  of  its  oxygen,  and  difTolved  by  means  of  quick¬ 
lime  or  alkali,  which  is  added  to  the  folution.  The 
firlt  of  thefe  methods  is  ufnally  followed  in  dyeing  cot¬ 
ton  and  linen  ;  the  fecond,  in  dyeing  wool  and  filk. 
i.  $.  In  the  dyeing  of  wool,  woad  and  bran  are  com- 
cc  a  blue  monly  employed  as  vegetable  ferments,  and  lime  as  the 
our  on  folvent  of  the  green  bafe  of  the  indigo.  Woad  con¬ 
tains  itfelf  a  colouring  matter  precisely  flrnihr  to  in¬ 
digo  ;  by  following  the  common  procefs,  indigo  may 
be  extracted  from  it.  In  the  ufual  Hate  of  woad,  when 
purchafed  by  the  dyer,  the  indigo  which  it  contains  i3 
probably  not  far  from  the  ftate  of  green  pollen.  It3 
quantity  in  woad  is  but  fmlll,  and  it  is  mix^d  with  a 
great  proportion  of  other  vegetable  matter.  Before 
the  introdu&ion  of  indigo  into  Europe,  woad  alone 
was  employed  as  a  blue  dye;  and  even  as  late  as  the 
17th  century,  the  ufe  of  indigo  was  reftri&ed  in  differ¬ 
ent  countries,  and  dyers  obliged  to  employ  a  certain 
quantity  of  woad  (t>).  But  thefe  abfurd  reftriclions 
were  at  laft  removed,  and  woad  is  now  fcarcely  ufed  in 
dyeing,  except  as  a  ferment  to  indigo.  The  blue  co¬ 
louring  matter,  however,  which  it  contains,  muft,  in  all 
cafes,  contribute  confideiably  to  the  dye. 

A  fufficient  quantity  of  woad,  mixed  with  bran,  is 
put  into  a  wooden  veffel  filled  v>  ith  warm  water,  whofe 
temperature  is  kept  up  fufficiently  to  enfure  fermenta¬ 
tion.  Afteiwards  quicklime  and  indigo  are  added.  The 
indigo  is  deprived  of  its  oxygen,  and  difTolved  by  the 
lime.  When  the  folution  is  complete,  the  liquid  haB  a 
green  colour,  except  at  the  furface,  where  it  is  copper 
coloured,  or  blue,  becaufe  the  indigo  at  the  rurface 
abforbs  oxygen  from  the  air,  and  aflumes  its  natural 
colour.  The  woollen  cloth  is  dipped  in,  and  pafTed  thro’ 
the  liquid  33  equably  aspoffible,  piece  after  piece;  thofe 
pieces  being  firft  dyed  which  are  to  aflame  the  decpefl 
lhade.  No  part  of  the  cloth  fbould  come  in  contaft 
with  the  fediment,  which  would  fpoil  the  colour.  When 
the  cloth  is  firft  taken  out  of  the  vat*  it  is  of  a  green 
colour;  but  it  foon  becomes  blue,  by  attrafting  oxygen 
from  the  air.  It  ought  to  be  carefully  wafhed,  to  car¬ 
ry  off  the  uncombined  particles.  This  folution  of  in¬ 
digo  is  liable  to  two  inconveniences  :  1.  It  is  apt  fome- 
timea  to  run  too.  fall  into  the  putrid  fermentation  :  this 
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may  be  known  by  the<putrid  vapours  which  it  exhales, > 
and  bv  the  difappeaiing  of  the  green  colour.  In  this 
ftate  it  would  foon  deftroy  the  indigo  altogether.  The 
inconvenience  is  remedied  by  adding  more  lime,  which 
has  the  property  of  moderating  the  putrefeent  tenden¬ 
cy.  2.  Sometimes  the  fermentation  goes  on  too  lan¬ 
guidly.  This  defe£i  is  remedied  by  adding  more  bran 
or  woad,  in  cider  to  diminish  the  proportion  of  quick¬ 
lime. 

6.  Silk  is  ufnally  dyed  blue  by  the  following  pro¬ 
cefs  :  Six  parts  of  bran,  and  fix  of  indigo,  with  nearly 
one  part  of  madder,  are  Itirred  into  a  fufficient  quanti¬ 
ty  of  water,  in  which  f:x  parts  of  common  potafh  of 
commerce  is  difTolved.  The  liquid  is  kept  at  a  tempe¬ 
rature  proper  for  fermentation.  When  the  indigo,  de¬ 
prived  of  its  oxygen  by  the  fomentation,  is  difTolved 
by  the  potafs,  the  liquid  afliimes  a  green  colour.  The 
iiik,  previoufly  well  fcoured,  is  put  into  the  folution  in 
fmall  quantities  at  a  time  ;  then  wrung  out  of  the  dye, 
and  hung  up  in  the  open  air,  till  the  grten  colour  which 
it  has  at  firft  is  changed  into  blue.  By  this  method, . 
filk  c^n  only  be  made  to  receive  a  light  bine  colour. 

In  order  to  give  filk  a  dark  blue,  it  mull  previoufly  re¬ 
ceive  wliat  is  called  a  ground  colour;  that  is,  be  prev  ouf- 
ly  dyed  fome  other  colour.  A  particular  kind  of  red 
dye-fluff,  called  archil  (e),  is  commonly  employed  ior 
this  ptirpofe. 

The  madder  employed  in  the  above  procefs  m?y,  at 
firft  fight,  appear  fuperfiuous- ;  it  Teems,  however,  to 
contribute  fomt thing  to  the  colour.  /70 

7.  Cotton  and  linen  are  dyed  blue  by  the  following  Colon, and 


procefs  :  One  part  of  indigo,  one  p  irt  of  green  fulphat linen* 
of  iron,  and  two  parts  of  quicklime,  are  Itined  into  a 
fufficient  quantity  of  water.  The  folution  is  at  At  ft 
green,  but  it  gradually  aflumes  a  yellow  colour,  and  its 
furface  is  covered  with  a  ft ining  copper  coloured  pel¬ 
licle.  The  cloth  is  to  be  allowed  to  remain  in  the  folution 
for  five  or  fix  minutes.  When  taken  out,  it  has  a  yellow 
colour-,  but  on  expofure  to  the  attnofphere,  it  foon  be¬ 
comes  green,  and  then  blue,  in  confequence  of  the  ab- 
forption  of  oxygen.  The  indigo,  in  this  proccfs,  feema 
to  be  deprived  of  a  greater  quantity  of  oxygen  than  is 
neceffary. to  reduce  it  to  the  ftate  of  green  pollen.  Mr 
Hauflman  lias  observed,  that  the  cloth  acquires  a  much 
deeper  colour,  provided  it  be  plunged,  the  inftant  it  is 
taken  out  of  the  dyeing  vat,  into  water  acidulated  with 
fulphuric  acid.'  It  is  ufual  to  dip  the  cloth  into  a  fuc- 
cellion  of  vats,  varioufly  charged  with  colouring  mat¬ 
ter  ;  beginning  with  the  vat  which  contains  lead  co¬ 
louring  matter,  and  palling  gradually  to  thofe  which 
contain  moft:  By  this  contrivance  the  cloth  is  dyed 
more  equally,  than  it  probably  would  be,  if  it  were  plun¬ 
ged  all  at  once  into  a  faturated  folution  of  colouiing  * 
matter. 

Sect.  II.  Of  Telloiv. 

The  principal  colouring  matters  employed  to  dye  Yellow 
yellow  are  weld,  fuflic ,  and  quercitron  bark .  eyes# 

1.  Refeda  luteoia,  known  in  this  country  by  the  name 

of 


4« 


(b)  The  employment  of  indigo  was  ftri6Uy  prohibited  in  England  in  the  reign  of  Queen  Elizabeth ;  nor 
was  the  prohibition  taken  off  till  the  reign  of  Charles  II.  It  was  prohibited  alfo  in  Saxony.  In  the  edift  it  is 
Ip^ken  of  as  ajcorrofive  fubftance,  and  called  food  for  the  devil .  Colbert  reftri&ed  the  French  dyers  to  a  certain  . 
quantity  of  it. 

(e.)  This  will  be  deferibed  in  a  fubfequcnfc  fe&ioo* 
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of  weld,  is  a  plant  which  grows  will  very  commonly  in 
Scotland,  and  in  molt  European  countries.  Cultivated 
wel  l  has  a  more  (lender  Rem  than  the  will  kind,  but  it 
is  more  valuable,  becaufe  it  is  much  more  rich  in  co¬ 
lt  is  an  annual  plant,  of  a  yellowifh 
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colour,  furnifhed  with  a  great  number  of  fmall 
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Weld  readily  yields  its  colouring  matter  to  water. 
The  fat  u  rated  decodion  of  it  is  brown  ;  but  when  fuffi- 
ciently  diluted  with  water  it  becomes  yellow.  Acids 
render  its  colour  fomewhat  paler,  but  alkalies  give  it  a 
deeper  fhade.  When  alum  is  added  to  it,  a  yellow  co¬ 
loured  precipitate  falls  down,  confining  of  alumina  com¬ 
bined  with  the  colouring  matter  of  weld.  .  The  affinity 
therefore  of  this  colouring  matter  for  alumina  is  fo 
great,  that  it  is  able  to  abftra£l  it  from  fnlphurtc  acid, 
its  affinity  for  oxyd  of  tin  is  at  leak  equally  great ;  for 
inuriat  of  tin  caufes  a  copious  bright  yellow  precipitate, 
com  poled  of  the  colouring  matter  and  the  Qxyd  com 
bined  Moll  of  the  metallic  falts  occafion  fimilar  preci¬ 
pitates,  but  varying  in  colour  according  to  the  metal 
employed.  With  iron,  for  inftance,  the  precipitate  is 
daik  grey,  and  with  copper  brownifh  green*. 

2.  The  mortis  tinttor'ui  is  a  large  tree  which  grows  in 
the  Weft  India  iflands.  The  wood  of  this  tree  is  of  a 
yellow  colour,  with  orange  veins.  The  French  call  it 
yellow  wood  (hols  jaune) ;  but  the  Englifh  dyers  have 
given  it  the  abfurd  name  of  old fujlic  (f).  This  wood 
has  been  introduced  into  dyeing  fince  the  dtfeovery  of 
America.  The  precife  time  is  not  known  ;  but  that  it 
was  ufed  in  England  foon  after  the  middle  of  the  17th 
century,  is  evident  from  Sir  William  Petty’s  paper  on 
Dyeing,  read  to  the  Royal  Society  foon  after  its  infli- 
tntion.  In  that  paper  particular  mention  is  made  of  old 
fujlic. 

Fuftii  gives  out  its  colouring  matter  with  great  faci¬ 
lity  to  water.  The  fatnrated  decodtion  of  it  is  of  a 
deep  reddifli  yellow  colour;  when  fnfficiently  diluted  it 
becomes  orange  yellow.  Acids  render  it  turbid,  give 
it  a  pale  yellow  colour,  and  occafion  a  flight  greenifh 
precipitate,  which  alkalies  rediffolve.  Alkalies  give 
the  decodlion  a  very  deep  colour,  inclining  to  red;  fome 
time  after  they  have  been  added,  a  yellow  matter  fepa- 
tates  from  the  liquid,  and  either  fwims  on  the  furface, 
or  adheres  to  the  iidcs  of  the  vefTel.  Alum,  fulphat 
of  iron,  of  copper,  and  of  zinc,  produce  precipitates 
compofed  of  the  colouring  matter  combined  refpedfcive- 
ly  with  the  bafes  of  thefe  different  falts;  and  the  colour 
varies  according  to  the  fubftance  with  which  this  co¬ 
louring  matter  is  combined.  With  alumina  it  is  yel¬ 
low  ;  with  iron,  yellovvifh  brown  ;  with  copper,  brown¬ 
ifh  yellow  ;  and  with  zinc,  greenifh  brown  f . 

The  qucrcus  nigra,  to  which  Dr  Bancroft  has 


o* 


given  the  name  of  quercitron ,  is  a  large  tree  which  grows 
naturally  in  North  America.  Drf Bancroft  discovered, 
about  the, year  1784,  that  the  bark  of  this  tree  contains 


a  great  quantity  of  yellow  colouring  matter,  and  fince 
that  time  it  has  been  introduced  into  dyeing  with  much 
advantage.  To  prepare  it  for  the  d/er,  the  epidermis 
is  fhaved  off,  and  then  it  is  ground  in  a  rr  ill.  It  feua- 
rates  partly  into  fliingy  filaments,  and  partly  into- a  fine 
light  powder.  Both  of  thefe  contain  colouring  matter, 
and  therefore  are  to  be  employed  ;  but  as  they  contain 
unequal  quantities,  they  fhould  be  ufed  in  their  natural 
proportions. 

Quercitron  bark  readily  gives  out  its  colouring  mat¬ 
ter  to  water  at  the  temperature  of  too0.  The  infufion 
'has  a  yellovv  ifh  brown  colour,  which  is  rendered  lighter 
by  acids,  and  darker  by  alkalies.  Alum  occafions  a 
fcanty  precipitate  of  a  deep  yellow  colour  ;  muriat  of 
tin,  a  copious  bright  yellow  precipitate  ;  fulphat  of  tin, 
a  dark  olive  precipitate  ;  and  fulphat  of  copper,  a  pre¬ 
cipitate  of  a  yellow  colour  inclining  to  olive  t  Bancroft, j, 

4.  Befxdes  thefe  dye  fluffs  there  are  others  occafion u 

ally  ufed  by  dyers.  The  following  are  the  moil  remaik-  0  , 

^  C  r  low -dyes. 

Genijta  tinftoria,  or  dyers  broom.  This  plant  yields  a 
very  inferior  yellow  ;  it  is  only  ufed  for  coarfe  woollen 
fluffs. 

Serratula  tinfloria,  or faw  wort.  This  plant  yields  a 
yellow  nearly  of  the  fame  nature  with  weld;  for  which, 
therefore,  it  is  a  good  fubftitutc 

Juglans  alba ,  or  American  hiccory .  The  bark  of  this 
tree  yields  a  colouring  matter  exactly  fimilar  to  that  of 
quercitron  bark,  but  muc^i  fmaller  in  quantity. 

Anotla  is  a  name  given  to  a  red  pafle  formed  of  the 
berries  of  the  blxa  orellana,  a  tree  which  is  a  native  of 
America.  This  pafle  yields  its  colouring  matter  to  a 
folution  of  ajkali  in  water.  The  Solution  affords  an  ex¬ 
ceedingly  beautiful  yellow  dye,  but  very  fading,  and  in¬ 
capable  of  being  fixed  by  r.ny  known  mordant. 

Turmeric  is  the  root  of  the  curcuma  long  a,  a  plant 
which  grows  both  in  the  Eaft  and  Weft  Indies.  It  is 
richer  in  colouring  matter  than  any  other  yellow  dye 
fluff.  It  yields  very  beautiful  yellows,  but  too  fading 
to  be  of  much  life,  and  no  mordant  has  any  influence 
in  contributing  to  their  permanence.  ^ 

5.  Yellow  colouring  matters  have  too  weak  an  affi-  yellow  re 
nity  for  cloth  to  produce  permanent  colours  without  quires  a 
the  life 'of  mordants.  Cloth,  therefore,  before  it  be mor^ailt* 
dyed  yellow,  is  always  prepared  by  combining  fome 
mordant  or  other  with  it.  The  mordant  moil  com¬ 
monly  employed  for  this  purpofe  is  alumina.  Oxyd  of 

tin  is  fome  times  ufed  when  very  fine  yellows  are  want¬ 
ed.  Tan  is  often  employed  as  a  fubfidiary  to  alumina, 
in  order  to  fix  it  more  copioufiy  on  cotton  and  linen. 

Tartar  is  alfo  ufed  as  an  auxiliary  to  brighten  the  co¬ 
lour  ;  and  murialuif  fod a,  fulphat  of  lime,  and  even  ful¬ 
phat  of  iron,  in  order  to  render  the  fhade  deeper. 

6.  Idle  yellow  dyed  by  means  of  fullic  is  more  per¬ 
manent,  but  not  fo  beautiful  as  that  given  by  weld  or 

.quercition.  As  it  is  permanent,  and  not  much  injured 
by  acids,  it  13  often  ufed  in  dyeing  compound -colours 

where 


(f)  The  rhus  colhnis ,  or  Venice  fumach,  is  2  fmall  fhrub,  formeily  employed  as  a  yellow  dye,  but  now  aim  oft 
*  out  of  ufe.  The  French  call  ,  from  which:  word  it  is  probable,  as  Dr  Bancroft  fuppofes,  that  enr  dyers 

,  formed  the  term  fujiic.  When  the  tnorus  thclona  was  introduced  as  a  dye-fluff,  they  gave  it  the  fame  name  : 
f  but  in  order  to  diltinguifh  the  two,  they  called  tire  luinacli,  which  was  a  fmall  fhrub,  young  fujiic  ;  and  the  morns, 
which  was  a  large  tree,  old  fujlic.  See  Bancroft ,  i.  412. 
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How.  where  a  yellow  Is  required.  The  mordant  is  alumina, 
t  -v— J  When  the  mordant  is  oxyd  of  iron,  fuftic  dyes  a  good 
permanent  drab  colour. 

Weld  and  quercitron  bark  yield  nearly  the  fame  kind 
of  colour  ;  but  as  the  bark  yields  colouring  matter  in 
much  greater  abundance,  it  is  much  more  convenient, 
and,  upon  the  whole,  cheaper  than  weld.  It  is  pro 
bable,  therefore,  that  it  will  gradually  fuperfede  the  ufe 
of  that  plant.  The  method  of  ufing  each  of  thefe  dye 
J  fluffs  is  nearly  the  fame. 

3  j/od  of  7.  Wool  may  be  dyed  yellow  by  the  following  pro- 
1  icing  a  cefs  :  Let  it  be  boiled  for  an  hour,  or  more,  with 
)  3VV  co'  about  ^-th  of  its  weight  of  alum,  diffolved  in  a  fufficient 
1  (j°n  quantity  of  water.  It  is  then  to  be  plunged,  without 
being  rinced,  into  a  bath  of  warm  water,  containing  in 
it  as  much  quercitron  bark  a3  equals  the  weight  of  the 
alum  employed  as  a  mordant.  The  cloth  is  to  be  turn¬ 
ed  throngh  the  boiling  liquid  till  it  has  acquired  the 
intended  colour.  Then  a  quantity  of  clean  powdered 
chalk,  equal  to  the  hundredth  part  of  the  weight  of  the 
cloth,  is  to  be  llirred  in,  and  the  operation  of  dyeing 
continued  for  eight  or  ten  minutes  longer.  By  this 
method  a  pretty  deep  and  lively  yellow  may  be  given 
I  1  Bancroft ^ fully  as  permanent  as  weld  yellow  *. 

j  l5*  For  very  bright  orange ,  or  golden  yellows ,  it  is  ne- 

ceffary  to  have  recourfe  to  the  oxyd  of  tin  as  a  mor¬ 
dant.  A  fine  orange  yellow  may  be  given  to  woollen 
cloth,  by  putting,  for  every  ten  parts  of  cloth,  one  part 
of  bark  into  a  hifficient  quantity  of  hot  water  ;  after  a 
few  minutes,  an  equal  weight  of  murio-fulphat  of  tin  is 
to  be  added,  and  the  mixture  well  birred.  The  cloth 
acquires  the  wifhed  for  colour  in  a  few  minutes  when 
I  w</.  319.  brifkly  turned  in  this  bath  f. 

The  fame  procefs  will  ferve  for  producing  bright 
golden  yellows,  only  fome  alum  muff  be  added  along  with 
the  tin.  For  the  brigliteft  golden  yellow,  the  propor¬ 
tions  fufficient  for  dyeing  100  parts  of  cloth  are,  10 
parts  of  bark,  7  parts  of  murio-fulphat  of  tin,  and  5 
parts  of  alum.  All  the  poffihle  fhades  of  golden  yellow 
may  be  given  to  cloth  merely  by  varying  the  propor- 
t  bid.  330. tion  of  the  ingredients  according  to  the  fhade  J. 

In  order  to  give  the  yellow  that  delicate  green  fhade 
fo  much  admired  for  certain  purpofes,  the  fame  procefs 
may  be  followed,  only  tartar  mufl  be  added  in  different 
proportions  according  to  the  (hade.  Thus  to  dye  100 
parts  of  cloth  a  full  bright  yellow ,  delicately  inclining 
to  green ,  8  parts  of  bark,  6  of  murio-fulphat,  6  of  alum, 
and  4  of  tartar,  are  to  be  employed.  The  tartar  is  to 
be  added  at  the  fame  time  with  the  other  mordants.  If 
the  proportion  of  alum  and  tartar  be  increafed,  the 
green  fhade  is  more  lively  :  to  render  it  as  lively  as  pof- 
iible,  all  the  four  ingredients  ought  to  be  employed  in 
equal  proportions.  As  thefe  fine  lemon-yellows  are 
generally  required  only  pale,  10  parts  of  each  of  the 
ingredients  will  be  fufficient  to  dye  about  300  parts  of 
Uid,  cloth  $ . 

By  adding  a  fmall  proportion  of  cochineal,  the  co- 
Vbid,  335. lour  may  be  railed  to  a  fine  orange,  or  even  an  aurora ||. 
428  8.  Silk  may  be  dyed  different  (hades  of  yellow,  cither 

Silk,  by  weld  or  quercitron  bark,  but  the  lad  is  the  cheapefl 
of  the  two.  The  proportion  (hould  be  from  i  to  2 
parts  of  bark  to  1  2  parts  of  filk,  according  to  the  (hade. 
The  bark,  tied  up  in  a  bag,  (hould  be  put  into  the  dye¬ 
ing  veffel  while  the  water  which  it  contains  is  cold,  and 
when  it  has  acquired  the  heat  of  about  ioo°,  the  filk, 
Suppl.  Vol.  II.  Part  II. 
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previoufiy  alumed,  (hould  be  dipped  in,  and  continued  till  Yellow, 
it  affumes  the  wifhed  for  colour.  When  the  fhade  re-  * 
quired  is  deep,  a  little  chalk  or  pcarlafh  (hould  be  added 
towards  the  end  of  the  operation.  When  a  very  lively 
yellow  i3  wanted,  a  little  murio-fulphat  of  tin  fliould  be 
added,  but  not  too  much,  becanfe  tin  always  injures 
the  gloffinefs  of  filk.  The  proportions  may  be  4  parts 
of  bark,  3  of  alum,  and  2  of  murio-fulphat  of  tin  ^f.  5  '**croftt 

Silk  is  dyed  fine  orange  and  aurora  colours  by  annot-  *  J 
ta.  The  procefs  is  merely  dipping  the  filk  into  an  al¬ 
kaline  folution  of  annotta.  To  produce  the  orange 
(hade  the  alkali  is  faturated  with  lemon  juice.  The 
colours  thus  produced  are  exceedingly  beautiful,  but 
they  want  permanency. 

9.  The  common  method  of  dyeing  cotton  and  linen  Cotton, 
yellow,  has  been  defcribed  in  the  article  Dyeing  in  theandiineni 
Encyclopedia.  The  cloth  is  firll  foaked  in  a  folution  of 
alum,  and  then  dyed  in  a  deco6lion  of  weld.  After 
this  it  is  foaked  for  an  hour  in  a  folution  of  fulphat  of 
copper,  and,  laftly,  it  is  boiled  for  an  hour  in  a  folution 
of  haul  foa'p.  'Phis  procefs,  beiides  the  expence  of  it, 
is  defe&ive  ;  bccaufe  the  yellow  is  neither  fo  beautiful 
nor  fo  permanent  as  it  might  be  if  the  mordant  were 
ufcd  in  a  different  form. 

The  method  recommended  by  Dr  Bancroft  is  much 
more  advantageous,  yielding  more  permanent  and  beau¬ 
tiful  colours  at  a  finaller  ex  pence.  The  mordant  (hould 
be  acetite  of  alumina,  prepared  by  diffolving  1  part  of 
acetite  of  lead,  and  3  parts  of  alum,  in  a  fufficient  quan¬ 
tity  of  water.  This  folution  (hould  be  heated  to  the 
temperature  of  100',  the  cloth  (hould  be  foaked  in  it 
for  two  hours,  then  wrung  out  and  dried.  The  foak- 
ing  maybe  repeated,  and  the  cloth  again  dried  as  be¬ 
fore.  It  is  then  to  be  barely  wetted  with  lime  water, 
and  afterwards  dried.  The  foaking  in  the  acetite  of 
alumina  may  be  again  repeated  ;  and  if  the  (hade  of 
yellow  is  required  to  be  very  bright  and  durable,  the 
alternate  wetting  with  lime  water,  and  foaking  in  the 
mordant,  may  be  repeated  three  or  four  limes.  By 
this  contrivance  a  fufficient  quantity  of  alumina  is  com¬ 
bined  with  the  cloth,  and  the  combination  is  rendered 
more  peimanent  by  the  addition  of  fome  lime.  The 
dyeing  bath  is  prepared  by  putting  1  2  or  18  parts  of 
quercitron  bark  (according  to  the  depth  of  the  (hade 
required),  tied  up  in  a  bag,  into  a  fufficient  quantity  of 
cold  water.  Into  this  bath  the  cloth  is  to  be  put,  and 
turned  round  in  it  for  an  hour,  while  its  temperature  is 
gradually  raifed  to  about  1 20°.  It  is  then  to  be  brought 
to  a  boiling  heat,  and  the  cloth  allowed  to  remain  in  it 
after  that  only  a  few  minutes.  If  it  be  kept  long-  at  a 
boiling  heat  the  yellow  acquires  a  (hade  of  brown  *.  *  Bid.  351. 

Another  way  of  dyeing  cotton  and  linen  very  per¬ 
manent  yellows,  would  be  to  imitate  the  method  adopt¬ 
ed  for  dyeing  cotton  in  the  Eall.  That  method  is  in¬ 
deed  exceedingly  tedious,  but  it  might  be  very  much 
ffiortened  by  carefully  attending  to  the  ufes  of  the  in¬ 
gredients.  The  effential  part  of  the  procefs  is  to  caufe 
the  alumina  to  combine  in  fufficient  quantity  with  the 
cloch,  and  to  adhere  with  fufficient  firmnefs  to  er.fure  a 
permanent  colour.  This  is  accompbffied  by  ufing  three 
mordants ;  firft  oil,  then  tan,  and  laitly  alum.  The 
combination  of  thefe  three  fubftances  produces  a  mor¬ 
dant  which  enfures  a  very  permanent  colour. 

The  cotton  is  firft  foaked  in  a  bath  compofed  of  a 
fufficient  quantity  of  oil,  and  mixed  with  a  weak  folu- 

4  I  tion 
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YcHow  tion  of  foda-  Animal  oil  feems  to  anfwer  heft  for  the 

* — - V - purpofe.  Vogler  found  that  glue  anfwered  extremely 

u  cll.  The  foda  ihould  be  cauftic  :  In  that  Hate  it  com¬ 
bines  with  the  oil,  and  enables  the  cloth  to  abforb  it 
equally.  It  is  then,  after  being  waffled,  put  into  an 
tnfufion  of  nut  galls  (the  whiter  the  better).  The  tan 
combines  with  the  oil,  while  the  gallic  acid  carries  off 
the  alkali  that  may  remain  attached  to  the  cloth.  1  he 
infufion  ought  to  be  hot  ;  and  the  cotton,  after  coming 
out  of  it,  (hould  be  dried  as  quickly  as  poffible.  Care 
fhould  be  taken  that  the  quantity  of  galls  do  not  ex¬ 
ceed  a  juft  proportion  compared  with  the  oil,  other- 
wife  the  colour  will  be  darkened.  The  cotton,  thus 
prepared,  is  to  be  put  into  a  folution  of  alum.  There 
is  a  ftrong  affinity  between  tan  and  alumina  ;  in  confe- 
quence  of  which,  the  alum  is  oecompofed,  and  the  alu¬ 
mina  combines  with  the  tan  in  fuificient  abundance  f. 
The  cotton,  thus  prepared,  is  to  be  dyed,  as  above  de¬ 
scribed,  with  quercitron  bark. 

Mr  Chaptal,  whofe  ingenious  labours  have  contri¬ 
buted  exceedingly  to  elucidate  the  theory  of  dyeing, 
cotton5^  ^as  Pr0P°kd  an  exceedingly  fimple  and  cheap  method 
of  dyeing  cotton  a  fine  permanent  nankeen  yellow.  His 
proctfs  is  as  follows  (g). 

Cotton  has  fo  ftrong  an  affinity  for  oxyd  of  iron, 
that  if  put  into  a  folution  of  that  oxyd  in  any  acid 
whatever,  it  decompofes  the  fait,  abforbs  the  iron,  and 
acquires  a  yellow  colour.  The  cotton  to  be  dyed 
is  to  be  put  into  a  cold  folution  of  fulphat  of  iron,  of 
the  fp.  gr.  1.020;  it  is  then  wrung  out,  and  put  di- 
re&ly  into  a  ley  of  potafs,  of  the  fp.  gr.  1.010,  into 
which  a  folution  of  alum  has  been  poured  till  it  was  fa- 
turated  with  it.  After  the  cotton  has  remained  in  this 
bath  four  or  five  hours,  it  may  be  taken  out,  wafhed, 
and  dried.  By  this  procefs  cotton  may  be  dyed  all 
the  different  (hades  of  uankeen,  by  varying  the  propor¬ 
tion  of  the  fulphat  of  iron.  This  colour  has  the  ad¬ 
vantage  of  not  being  injured  by  waffling,  and  of  being 
§  Ibid.  470. exceedingly  cheap  §. 

Sect.  III.  Of  Red . 

The  principal  colouring  matters  employed  in  dyeing 
red  are,  lermes ,  cochineal ,  archil ,  madder ,  carlhamus ,  and 
Braz.il  wood. 

1.  In  different  parts  of  Afn  and  the  fouth  of  Eu¬ 
rope,  there  grows  a  fmall  fpecies  of  oak,  to  which  Lin¬ 
naeus  gives  the  name  of  quercus  coccifera .  On  this  oak 
reiides  a  fmall  infed,  of  a  reddifii  brown  colour  ;  in 
commerce  it  is  known  by  the  name  of  lermes.  This 
infed  is  a  fpecies  of  coccus  :  Linnaeus  called  it  coccus 
ilicis.  Thefe  infeds  are  gathered  in  the  month  of  June, 
when  the  female,  which  alone  is  ufeful,  is  fwelled  with 
eggs.  They  are  ftteped  for  ten  or  twelve  hours  in  vi¬ 
negar  to  kill  (he  young  infeds  contained  in  the  eggs, 
and  afterwards  dried  on  a  linen  cloth.  In  this  ftate 
they  are  fold  to  the  dyer. 

Kermes  readily  gives  out  its  colouring  matter  to 
water  or  alcohol.  It  was  much  ufed  by  the  ancients  in 
dyeing ;  the  colours  which  it  produced  were  highly 
efteemed,  being  inferior  in  price  only  to  their  celebra¬ 
ted  purple.  They  gave  it  the  name  of  coccus. 
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The  colour  which  it  communicates  to  cloth  is  ex¬ 
ceedingly  permanent,  but  being  far  inferior  in  beauty 
to  thofe  which  may  be  obtained  from  cochineal,  it  has 
been  but  little  employed  by  dyers  fince  that  fpleridid 
pigment  came  into  common  life. 

2.  Cochineal  is  likewife  an  infed,  a  fpecies  of  coccus.  Co5^caI 
Linnasus  diffinguifhes  it  by  the  name  coccus  cadi.  It  * 

inhabits  different  fpecies  of  cadi,  but  the  mod  perfed: 
variety  is  confined  to  the  cadus  coccinillifer.  The  cochi¬ 
neal  infed  was  firft  difeovered  in  Mexico  ;  the  natives 
had  employed  it  in  their  red  dyes  before  the  arrival  of 
the  Spaniards.  It  became  known  in  Europe  foon  after 
the  conqueft  of  Mexico  ;  and  the  beauty  of  the  colour 
which  it  communicates  to  cloth  very  loon  attraded  ge¬ 
neral  attention.  For  many  years  it  was  miftaken  for  a 
vegetable  produdion,  as  had  been  the  cafe  alfo  with  the 
kerme3.  Different  accounts  of  its  real  nature  had  in¬ 
deed  appeared  very  early  in  the  Philofophical  Tranf- 
adions  ;  but  the  opinion  of  Pomet,  who  infifted  that 
it  was  the  feed  of  a  particular  plant,  gained  fo  much 
credit,  that  it  was  not  entirely  deftroyed  till  the  publi¬ 
cation  of  Mr  Ellis’s  paper  in  the  5  2d  volume  of  the 
Philofophical  Tranladions,  which  eftablifhed  the  con¬ 
trary  beyond  the  poffibility  of  doubt. 

The  female  cochineal  infed  remains  like  the  kermes, 
during  her  whole  life  adhering  to  a  particular  fpot  of 
the  tree  on  which  it  feeds.  After  fecundation,  her 
body  ferves  merely  as  a  nidus  for  her  numeious  eggs, 
and  gradually  fwells  as  thefe  advance  towards  maturity. 

In  this  ftate  the  iufeds  are  gathered,  put  into  a  linen 
bag,  which  is  dipt  into  hot  water  to  deftroy  the  life  of 
the  young  animals  contained  in  the  eggs,  and  then 
dried.  In  this  ftate  they  are  fent  to  Europe  and  fold 
to  the  dyer. 

The  quantity  of  cochineal  difpofed  of  in  Europe  19 
very  great.  Bancroft  informs  us,  that  the  Spaniards 
annually  bring  to  market  about  600, oco  lbs.  of  it. 
Hitherto  the  rearing  of  the  infeds  has  belonged  almoft 
exclufively  to  that  nation.  Other  nations  have  indeed 
attempted  to  (bare  it  with  them,  but  without  any  re¬ 
markable  fuccefs  ;  as  the  Spaniards  ufe  every  precau¬ 
tion  to  confine  the  true  cochineal,  and  even  the  fpecies 
of  cadus  on  which  it  feeds,  to  Mexico.  Mr  Thiery 
de  Menonville  was/ortunate  enough  to  procure  fume 
fpecimens  of  both,  and  to  transfer  them  in  fafety  to  St 
Domingo  ;  but  after  his  death,  the  infeds  were  allow¬ 
ed  to  perffh.  The  wild  cochineal  infed,  which  differs 
from  the  cultivated  kind  merely  in  being  fmaller,  and 
containing  lefs  colouring  matter,  was  produced  in  St 
Domingo,  in  confiderable  quantities,  before  the  com¬ 
mencement  of  the  prefent  war.  Several  fpirited  Bri- 
tifh  gentlemen  have  lately  contrived  to  procure  the  in- 
fed  ;  and  vigorous  effoits  are  making  to  rear  it  in  the 
Eaft  Indies.  We  have  not  yet  learned  the  fuccefs  of 
tliefc  attempts;  but  we  have  reafon  to  hope  every  thing 
from  the  zeal  and  abilities  of  thofe  gentlemen  who  have 
taken  an  adive  part  in  the  enterprize. 

Cochineal  readily  gives  out  its  colouring  matter  to 
water.  The  decodion  is  of  a  crimfon  colour,  incli¬ 
ning  to  violet  :  It  may  be  kept  for  a  long  time  without 
putrifying  or  lofing  its  tranfparency.  Sulphuric  acid 
_  gives 


(g)  We  ought  to  mention,  that  this  procefs,  or  at  leaf!  one  very  fimilar,  has  been  long  well  known  to  the  c&- 
licoe  printers  of  this  country.  Moft  of  their  brown  yellows,  or  drabs,  are  dyed  with  irou. 
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1 1  Re.;,  gives  it  a  red  colour,  inclining  to  yellow,  and  occafions 
4  -v  a  fmall  fine  red  precipitate  Tartar  gives  it  a  ytllowifh 
red  colour,  which  becomes  yellow  after  a  fniall  quanti¬ 
ty  of  red  powder  lias  fubfided.  Alum  brightens  the 
colour  of  the  decoftion,  and  occafions  a  crimfon  preci¬ 
pitate.  Muriat  of  tin  gives  a  copious  fine  red  precipi¬ 
tate  ;  fulphat  of  iron,  a  brownifh  violet  precipitate  ;  ful- 
phat  of  <zinc,  a  deep  violate  precipitate  ;  acetite  of  lead, 
\  trthdUt, and  fulphat  of  copper,  violet  precipitates  f. 
i  73  Water  is  not  capable  of  extracting  the  whole  of  the 

colouring  matter  of  cochineal  ;  but  the  addition  of  a 
little  alkali  or  tartar  enables  the  water  to  extract  the 

*  M  175*  whole  of  it  * . 

1  p:in'  3.  Archil  (h)  is  a  pafte  formed  of  the  lichen  rocceHa , 
■  l7T’pounded  and  kept  moift  for  fome  time  with  ftale  urine. 

It  gives  out  its  colouring  matter  to  water,  to  alcohol 
(1),  and  to  a  folution  of  ammonia  in  water. 

The  lichen  roccella  grows  abundantly  in  the  Canary 
iflands,  from  which  it  is  imported  and  fold  to  the  dyers. 
Other  lichens  are  likewife  ufed  to  dye  red,  efpecially 
th e  pareilus,  from  which  the  pigment  called  litmus ,  and 
by  chemifts  turf  ole ,  is  prepared  ;  the  omphalodcs  and  tar - 
tareus ,  which  are  often  employed  in  this  country  to 
dye  coarfe  cloths.  To  thefe  many  other*  might  be 
added  ;  but  the  reader  mayconfult  the  treatifesof  Hoff¬ 
man  and  Weftring  on  the  lubjeft. 

4.  The  rubia  tin8orum  is  a  fmall  well  known  plant, 
cultivated  in  different  parts  of  Euiope  for  the  fake  of 
its  roots,  which  are  known  by  the  name  of  madder . 
They  are  about  the  thicknefs  of  a  goofe  quill,  fome- 
what  tranfparent,  of  a  reddifh  colour,  and  a  ftrong  fmell. 
They  are  dried,  cleaned,  ground  in  a  mill,  and  in  that 
ftate  ufed  by  dyers. 

Madder  gives  out  its  colouring  matter  to  water.  The 
infufion  is  of  a  brownifh  orange  colour  ;  alum  produces 
in  it  a  deep  brownifh  red  precipitate;  alkaline  carbo- 
nats,  a  blood  red  precipitate,  which  is  redifTolved  on  add- 
ing  more  alkali.  The  precipitate  occafioned  by  acetite 
of  lead  is  brownifh  red  ;  by  nitrat  of  mercury,  purplifh 
brown  ;  by  fulphat  of  iron,  a  fine  blight  brown.  Af¬ 
ter  the  red  colouring  matter  has  been  extrafted  from 
madder  by  water,  it  is  (till  capable  of  yielding  a  biown 
I  trthdlct,  colour  J 

*  1S*  j.  Carthamus  tbiftorius  is  an  annual  plant,  cultiva- 

■  thamus  tec^  *n  Spain,  Egypt,  and  the  Levant,  for  the  fake  of 

its  flowers,  which  alone  are  ufed  in  dyeing.  After  the 
juice  has  been  fqueezed  out  of  thefe  flowers,  they  are 
wafhed  repeatedly  with  fait  water,  preffed  between  the 
hands,  and  fpread  on  mats  to  dry.  Care  is  taken  to 
cover  them  from  the  fun  during  the  day,  and  to  expofe 
them  to  the  evening  dews,  in  order  to  prevent  them 


■  \-j 
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from  drying  too  faft.  Such  is  the  method? followed  icr  Red. 
%ypt.  „  _  '~“'v  ' 

The  flowers  of  carthamus  contain  two  colouring 
matters  ;  a  yellow,  which  is  foluble  in  water,  and  a  red, 
infoluble  in  water,  but  foluble  in  alkaline  carbonats. 

Tlie  method  of  preparing  them  above  defer ibed,  is  in¬ 
tended  to  carry  off  the  yellow  colouring  matter,  which 
is  of  no  ufe,  and  to  leave  only  the  red.  After  the 
flowers  are  thus  prepared,  they  are  of  a  red  colour,  and 
have  loft  nearly  one-half  of  their  weight.  An  alkaline 
ley  readily  extrafts  their  colouring  matter,  which  may 
be  precipitated  by  faturating  the  alkali  with  an  acid. 

Lemon  juice  is  commonly  ufed  for  this  purpofe,  becaufe 
it  does  not  injure  the  colour  of  the  dye.  Next  to  ci¬ 
tric,  fulphuric  acid  is  to  be  preferred,  provided  too 
great  a  quantity  be  not  ufed.  The  red  colouring  mat¬ 
ter  of  carthamus,  extrafted  by  carbonat  of  foda,  and 
precipitated  by  lemon  juice,  conftitutes  the  rouge  em¬ 
ployed  by  the  ladies  as  a  paint.  It  is  afterwards 
ground  with  a  certain  quantity  of  talc.  The  finenefs 
of  the  talc,  and  the  proportion  of  it  mixed  with  the  car¬ 
thamus,  occpfion  the  difference  between  the  cheaper 
and  dearer  kinds  of  rouge . 

6.  Brazil  wood,  or  fernamhouc ,  as  it  is  called  by  the  Brazil 
French,  is  the  wood  of  the  cmfalpitiia  crifia ,  a  treewoo^‘ 
which  grows  naturally  in  America  and  the  Weft  In¬ 
dian  iflands.  It  is  very  hard  ;  its  fpeciflc  gravity  is 
greater  than  that  of  water  ;  its  tafte  is  fAectifh  :  its 
colour,  when  frefh  cut,  is  pale  ;  but  after  expofure  to 

the  atmofphere,  it  becomes  reddifh. 

Brazil  wood  yields  its  colouring  matter  to  alcohol, 
and  likewife  to  boiling  water.  'The  decoftion  is  of  a 
fine  red  colour.  The  mineral  acids  make  it  yellow, 
and  occafion  a  reddifh  brown  precipitate.  Oxalic  acid 
caufes  an  orange  red  precipitate.  Fixed  alkali  gives 
the  decoftion  a  crimfon  colour,  inclining  to  brown  ; 
ammonia,  bright  purple.  Alum  occafions  a  copious 
crimfon  precipitate,  efpecially  if  alkali  is  added  at  the 
fame  time.  Sulphat  of  iron  renders  the  decoftion  black. 

The  precipitate  produced  by  muriat  of  tin  is  rofc  co¬ 
loured  ;  that  by  acetite  of  lead  of  a  fine  deep  red  *.  *  Bertbollct 

The  decoftion  of  Brazil  wood  is  fitter  for  dyeing ii  a^o. 
after  it  lias  ftood  lome  time,  and  undergone  a  kind  of 
fermentation. 

7.  None  of  the  red  colouring  matters  has  fo  ftrong  ^c4  ,e. 
an  affinity  for  cloth  as  to  produce  a  permanent  red, quires  a 
without  the  affiftunce  of  mordants.  The  mordants  em-  mordant, 
ployed  are  alumina  and  oxyd  of  tin  ;  oil  and  tan,  in 
certain  proceffes,  are  alio  ufed;  and  tartar  and  muriat  of 

foda  are  frequently  called  in  as  auxiliaries. 

8.  Coarfe  woollen  fluffs  are  dyed  red  with  madder 

4  I  2  or 


(h)  If  we  believe  Tournefort,  this  dye  fluff  was  known  to  the  ancients.  They  employed  it  to  dye  the  colour 
known  by  the  name  of  purple  of  Amorgos,  one  of  the  Cyclades  iflands.  If  this  account  be  accurate,  the  know¬ 
ledge  of  it  had  been  loft  during  the  dark  ages.  It  was  accidentally  difeovered  by  a  Florentine  merchant  about 
the  year  1300,  who  obferved,  that  urine  gave  a  very  fine  colour  to  the  lichen  roccella.  Mr  Dufay  difeovered, 
that  archil  poffeffes  the  property  of  tinging  indelibly  white  marble,  of  forming  veins,  and  giving  it  the  appear¬ 
ance  of  jafper.  See  Mem.  Par.  1732. 

(1)  The  tinfture  of  archil  is  ufed  for  making  fpirit  of  wine  thermometers .  It  is  a  Angular  faft,  that  this  tinc¬ 
ture  becomes  gradually  colourlefs  when  excluded  from  the  contact  of  air,  and  that  it  again  recovers  its  colour 
when  expofed  to  the  atmofphere.  The  phenomenon  was  fir  It  obferved  by  the  Abbe  Noliet,  and  deferibed  by 
him  in  an  eflay,  publifhed  among  the  memoirs  of  the  Academy  of  Sciences  for  1742. 
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or  archil ;  but  fine  cloth  is  almoft  exclulively  dyed  with 
cochineal  ;  though  the  colour  which  it  receives  from 
henries  is  much  more  durable.  Brazil  wood  is  fcarcely 
ufed,  except  as  an  auxiliary  ;  becaufe  the  colour  which 
it  imparts  to  wool  is  not  permanent. 

. .  Wool  is  dyed  crimfon,  by  firft  impregnating  it  with 

dyed  crim*  alumina  by  means  of  an  alum  bath,  and  then,  boiling 
kD>  it  in  a  deco&ion  of  cochineal  till  it  has  acquired  the 

wiflied-for  colour.  The  crimfon  will  be  finer  if  the  tin 
mordant  be  fubftituted  for  alum  ;  indeed  it  is  ufuai  with 
dyers  to  add  a  little  nitro-muriat  of  tin  when  they  want 
fine  crimfons.  The  addition  of  archil  and  potafs  to 
the  cochineal,  both  renders  the  crimfon  darker  and 
gives  it  more  bloom  ;  but  the  bloom  very  foon  vanifhes. 
For  paler  crimfons,  one  half  of  the  cochineal  is  with¬ 
drawn,  and  madder  fubflituted  in  its  place. 

Wool  may  be  dyed  fcarht ,  the  moft  fplendid  of  all 
colours,  by  firft  boiling  it  in  a  folution  of  murio  ful- 
phat  of  tin  ;  then  dyeing  it  pale  yellow  with  quercitron 
bark,  and  afterwards  crimfon  with  cochineal  :  For 
fcarlet  is  a  compound  colon/-,  confiding  of  crimfon  mix¬ 
ed  with  a  little  yellow.  This  method  was  fuggefted 
by  Dr  Bancroft,  who  fir  A  explained  the  nature  of  the 
common  method.  The  proportions  which  he  gives  are 
eight  parts  of  murio-fulphat  of  tin  for  too  parts  of 
cloth.  After  the  cloth  has  been  boiled  in  this  folution 
for  a  quaiter  of  an  hour,  it  is  to  be  taken  out,  and  a- 
bout  four  parts  of  cochineal,  and  two  and  a  half  parts  of 
quercitron  bark,  are  to  be  thrown  into  the  bath.  Af¬ 
ter  thefe  are  well  mixed,  the  cloth  is  to  be  returned 
again  to  the  bath,  and  boiled  in  it,  till  it  has  acquired 
4i  Bancroft ,  the  proper  colour*. 

1.291.  *phe  common  procefs  for  dyeing  fcarlet  is  as  follows: 

Twelve  parts  of  tartar  are  diffolved  in  warm  water;  then 
one  part  of  cochineal  is  added,  and  foon  after  ten  parts 
of  nitro  muriat  of  tin.  When  the  bath  boils,  100  parts 
of  cloth  are  put  in,  turned  brifkly  through  the  bath, 
boiled  in  it  for  two  hours  ;  then  taken  out,  aired,  waffl¬ 
ed,  and  dried.  Into  another  bath  eleven  parts  of  co¬ 
chineal  are  put  ;  and  after  its  colouring  matter  is  fuffi- 
ciently  ex  traced,  28  parts  of  nitro-muriat  of  tin  are 
added"  In  tliis  bath  the  cloth  is  boiled  for  an  hour, 
and  then  wafhed  and  dried. 

Every'  preceding  writer  on  dyeing  took  it  for  grant¬ 
ed,  that  the  yellow  tinge  necefl’ary  for  fcarlet  was  pro¬ 
duced  by  the  nitro  muriat  of  tin,  or  rather  by  the  ni¬ 
tric  acid  of  that  compound,  and  that  the  tartar  was 
only  ufeful  in  enlivening  the  colour.  But  Dr  Bancroft 
aicertained,  by  a£lual  experiment,  that  nitro-muriat 
of  tin  has  no  fuch  effeft  ;  that  cloth,  impregnated  with 
this  or  any  other  tin  mordant,  and  afterwards  dyed 
with  cochineal,  acquires  only  a  crimfon  colour,  unlefs 
tartar  be  added  ;  that  the  tartar  has  the  property  of 
converting  part  of  the  cochineal  to  yellow ;  and  there¬ 
fore  is  the  real  agent  in  producing  the  fcarlet  colour. 
Good  fcarlet,  indeed,  cannot  be  made  without  tin  ;  be¬ 
caufe  every  other  mordant  fullies  the  colour,  and  ren- 
|  Jfbtd.  188.  ^erg  jt  dull  j-, 

9.  Silk  is  ufually  dyed  red  with  cochineal  or  cartha- 
mus,  and  fometimes  with  Brazil  wood.  Kermes  does 
not  anfwtr  for  filk ;  rradder  is  fcarcely  ever  ufed  for 
that  purpofe,  becaufe  it  does  not  yield  a  bright  enough 
colour.  Archil  is  employed  to  give  filk  a  bloom  ;  but 
it  is  fcarcely  ufed  by  itfelf,  unlefs  when  the  colour  want* 
td  is  lilac. 
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Silk  may  be  dyed  crimfon  by  deeping  it  in  a  folu¬ 
tion  of  alum,  and  then  dyeing  it  in  the  ufuai  way  in  a 


Red. 


cochineal  bath.  But  the  common  procefs  is  to  plunge^  441 
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the  filk,  after  it  has  been  alumed,  into  a  bath  formed  crimfon, 
of  the  following  ingredients  :  Two  parts  of  white  galls, 
three  parts  of  cochineal,  three- fixteenths  of  tartar,  and 
three- lixteenths  of  nitro-muriat  of  tin,  for  every  fixteen 
parts  of  filk.  The  ingredients  are  to  be  put  into  boil¬ 
ing  water  in  the  order  they  have  been  enumerated  ;  the 
bath  is  then  to  be  filled  up  with  cold  water  ;  the  filk 
put  into  it,  and  boiled  for  two  hours.  After  the  bath 
has  cooled,  the  filk  is  ufually  allowed  to  remain  in  it  for 
three  hours  longer. 

The  colours  known  by  the  names  of  poppy,  cherry, 
rofe,  and  flefh  colour,  are  given  to  filk  by  means  of 
carthamus.  The  procefs  coiififts  merely  in  keeping  the 
filk,  as  long  as  it  extracts  any  colour,  nn  an  alkaline  fo- 
lution  of  carthamus,  into  which  as  much  lemon  juice 
as  gives  it  a  fine  cherry  colour  has  been  poured.  To 
produce  a  deep  poppy  red,  the  filk  muff*  be  put  fuc- 
ceffively  into  a  number  of  fimilar  baths,  and  allowed  to 
drain  them.  When  the  filk  is  dyed,  the  colour  is 
brightened  by  plunging  it  into  hot  water  acidulated  with 
lemon  juice.  'The  iilk  ought  to  be  previoufly  dyed  yel¬ 
low  with  anotta. 

Cherry  red  is  produced  the  fame  way,  only  the  anot-  Cherry,®* 
ta  ground  is  omitted,  and  left  colouring  matter  is  lie-  44j 
ctflary.  When  a  ftelh  colour  is  required,  a  little  foap  Flefli  reel 
(hould  be  put  into  the  bath,  which  foftens  the  colour, 
and  prevents  it  from  taking  too  quickly. 

To  leflen  the  expence,  fome  archil  is  often  mixed 
with  carthamus  for  dark  (hades. 

The  fame  (hades  may  he  dyed  by  means  of  brazil 
wood,  but  they  do  not  ftand.  44$ 

Silk  cannot  be  dyed  a  full  fcarlet ;  but  a  colour  ap-  Scarlet, 
proaching  to  fcarlet  may  be  given  it,  by  firti  impregna¬ 
ting  the  (luff  with  murio-fnlphat  cf  tin,  and  afterwards 
dyeing  it  in  a  bath  compofed  of  four  parts  of  cochi¬ 
neal  and  four  pans  of  quercitron  bark.  To  give  the  co¬ 
lour  more  body,  both  the  mordant  and  the  dye  may  be 
repeated  *.  A  colour  approaching  fcarlet  may  be  alio  *  Bancroji 
given  to  filk,  by  fiift  dyeing  it  ciimfon,  then  dyeng  it1*  3 11 
with  carthamus ,  and  laftly  yellow  without  heat.  f.  \  BcrtboH< | 

10.  Cotton  and  linen  are  dyed  red  with  madder  Il-2°3* 

The  procefs  was  borrowed  from  the  Fait  ;  hence  the  447 
colour  is  often  called  sldrtanople  or  Turley  red .  The^0*^ 

cloth  is  firft;  impregnated  with  oil,  then  with  galls,  andtJ;l  an(j 
laftly  with  alum,  in  the  manner  deferibed  in  the  lad  linen  r< 
fe&ion.  It  is  then  boiled  for  an  hour  in  a  decodtion 
of  madder,  which  is  commonly  mixed  with  a  quantity 
of  blood.  After  the  cloth  is  dyed,  it  is  plunged  into 
a  foda  ley,  in  order  to  brighten  the  colour.  The  red 
given  by  this  procefs  is  very  permanent,  and  when  pro¬ 
perly  conduced  it  is  exceedingly  beautiful  The  whole 
difficulty  confifts  in  the  application  of  the  mordant, 
which  is  by  far  the  moft  complicated  employed  in  the 
whole  art  of  dyeing. 

Cotton  may  be  dyed  fcarlet  by  means  of  murio-ful¬ 
phat  of  tin,  cochineal,  and  quercitron  bark,  ufed  as  for 
(ilk  ;  but  the  colour  is  too  fading  to  be  o£  any  va¬ 
lue  *  Batten 

i.  316. 
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1.  The  fubftancts  employed  to  give  a  black  colour  Black 
to  cloth  are  red  oxyd  of  iron  and  tan.  Thefe  two  fub-  dyes. 

dances 
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lack,  fiances  have  a  ftrong  affinity  for  each  other  ;  and  when 
-y— ^  combined,  afTume  a  deep  black  colour,  not  liable  to  be 
deftroyed  by  the  aflion  of  air  and  light.  The  affinity 
which  each  of  them  has  for  the  different  kinds  of  cloth 
has  been  already  mentioned. 

2.  Logwood  is  ufually  employed  as  an  auxiliary,  be- 
caufe  it  communicates  luftre,  and  adds  confiderably  to 
the  fulnefs  of  the  black.  It  is  the  wood  of  the  tree 
called  by  Linnaeus  hamatoxylum  campechianum ,  which  is 
a  native  of  feveral  of  the  Weft  India  ifhnds,  and  of 
that  part  of  Mexico  which  furrounds  the  Bay  of  Hon¬ 
duras.  It  yields  its  colouring  matter  to  water.  The 
decoftion  is  at  firft  a  fine  red  bordering  on  violet,  but 
if  left  to  itfelf  it  gradually  affumes  a  black  colour.  A- 
cids  give  it  a  deep  red  colour  ;  alkalies  a  deep  violet, 
inclining  to  brown.  Sulphat  of  iron  renders  it  as  black 
as  ink,  and  occaiions  a  precipitate  of  the  fame  colour. 
The  precipitate  produced  by  alum  is  dark  red  ;  the  fu* 

Mio//^,pernatent  liquid  becomes  yellowifh  red  *. 

3.  Cloth,  before  it  receive  a  black  colour,  is  ufually 
dyed  blue.  This  renders  the  colour  much  fuller  and 
finer  than  it  otherwife  would  be.  If  the  cloth  be 
coarfe,  the  blue  dye  may  be  too  expenfive  ;  in  that  cafe 
a  brown  colour  is  given  by  means  of  walnut  peels. 

4.  Wool  is  dyed  black  by  the  following  procefs.  It 
is  boiled  for  two  hours  in  a  deco6lion  of  nut  galls,  and 
afterwards  kept  for  two  hours  more  in  a  bath  compofed 
of  logwood  and  fulphat  of  iron,  kept  during  the  whole 
time  at  a  fealding  heat,  but  not  boiled.  During  the 
operation  it  muft  be  frequently  expofed  to  the  air ;  be- 
caufe  the  green  oxyd  of  iron,  of  which  the  fulphat  13 
compofed,  muft  be  converted  into  red  oxyd  by  abforb- 
ing  oxygen,  before  the  cloth  can  acquire  a  proper  co¬ 
lour.  The  common  proportions  are  five  parts  of  galls, 
five  of  fulphat  of  iron,  and  30  of  logwood  for  every 
1 00  of  cloth.  A  little  acetite  of  copper  is  commonly 
added  to  the  fulphat  of  iron,  becaufe  it  is  thought  to 
improve  the  colour. 

5.  Silk  is  dyed  nearly  in  the  fame  manner.  It  is 
capable  of  combining  with  a  very  great  deal  of  tan  ;  the 
quantity  given  is  varied  at  the  pleafure  of  the  artill,  by 
allowing  the  filk  to  remain  a  longer  or  fhorter  time  in 
the  deco&ion.  After  the  galling,  the  filk  16  put  into  a 
folution  of  fulphat  of  iron,  which  is  ufually  mixed  with 
a  certain  quantity  of  iron  filings  and  of  gurn.  It  is 
occafionally  wrung  out  of  the  bath,  expofed  for  fome 
time  to  the  air,  and  again  immerfed.  When  it  has  ac¬ 
quired  a  fufficiently  full  colour,  it  is  wafhed  in  cold  wa¬ 
ter,  and  afterwards  fteeped  in  a  deco6tion  of  foap  to 
take  off  the  harffinefs,  which  filk- always  has  after  being 
dyed  black. 

6.  It  is  by  no  means  fo  eafy  to  give  a  full  black  to 
linen  and  cotton.  The  cloth,  previoufiy  dyed  blue,  is 
fteeped  for  24  hours  in  a  deco&ion  of  nut  galls.  A 
bath  is  prepared,  containing  acetite  of  iron,  formed  by 
faturating  acetous  acid  with  brown  oxyd  of  iron.  In¬ 
to  this  bath  the  cloth  13  put  in  fmall  quantities  at  a 
time,  wrought  with  the  hand  for  a  quarter  of  an  hour, 
then  wrung  out  and  aired,  again  wrought  in  a  frefh 
quantity  of  the  bath,  and  afterwards  aired,  i’hefe  al 
ternate  proceffes  are  repeated  till1  the  colour  wanted  is 
given.  A  deco&ion  of  alder  bark  is  ufually  mixed 
with  the  liquor  containing  the  nut  galls. 

It  would  probably  contribute  to  the  goodnefs  and 
permanence  of  the  colour,  if  the  cloth,  before  being 
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galled,  were  impregnated  with  oil,  by  being  fteeped  in 
a  mixture  of  alkaline  ley  and  oil  combined,  as  15  prac- 
tifed  for  dyeing  cotton  red. 

Sect.  V.  Of  Brown. 

That  particular  brown  colour,  with  a  call  of  yel!ow\ 
which  the  French  call  fauves  and  to  which  the  Englilh 
writers  on  dye'tiig  have  appropriated  the  word  fazvny 
though  in  fa<ft  a  compound,  is  commonly  ranked  among 
fimple  colours;  becaufe  it  is  applied  to  cloth  by  a  fingle 
procefs.  The  fubftances  employed  to  produce  this  co¬ 
lour  are  numerous  ;  but  we  (hall  fatisfy  ourfelvts  with 
enumerating  the  following  : 

Walnut  peels  are  the  green  covering  of  the  wal- Brown 
nut.  When  tirfl  feparated,  they  are  white  internally  ; dye*, 
but  foon  affume  a  brown,  or  even  a  black  colour,  on  ex- 
pofure  to  the  air.  They  leadily  yield  their  colouring 
matter  to  water.  They  are  ufually  kept  in  large  cn(ks, 
covered  with  water,  for  above  a  year,  before  they  are 
ufed.  To  dye  wool  brown  with  them,  nothing  more 
is  neceffary  than  to  fleep  the  cloth  ill  a  decoction  of 
them  till  it  has  acquired  the  wifhed-for  colour.  The 
depth  of  the  fhade  is  proportional  to  the  ftrength  of  the 
deco&ion.  The  root,  as  well  as  the  peel  of  the  wal¬ 
nut  tree,  contains  the  fame  colouring  matter,  but  in 
fmaller  quantity.  The  ba'k  of  the  birch,  alfo,  and- 
many  other  trees,  may  be  ufed  for  the  fame  purpofe. 

It  is  very  probable,  that  the  brown  colouring  matter 
is  in  thefe  vegetable  fubftances  combined  with  tan.  Thi3 
is  certainly  the  cafe  in  fumach,  which  is  often  employ¬ 
ed  to  produce  a  brown.  This  combination  explains  the 
reafon  why  no  mordant  is  neceffary  ;  the  tan  has  a 
ftrong  affinity  for  the  cloth,  and  the  colouring  matter 
for  the  tarn  The  dye  ftuff  and  the  mordant  are  al¬ 
ready,  in  fabl,  combined  together.' 

Chap.  V.  Of  Compound  Colours. 

Compound  colours  are  produced  by  mixing  toge¬ 
ther  two  fimple  one3;  or,  which  is  the  fame'thing,  by 
dyeing  cloth  fiift  one  fimple  colour,  and  then  another.. 

The  refult  is  a  compound  colour,  varying  in  ffiade  ac¬ 
cording  to  the  proportions  of  each  of  the  fimple  co¬ 
lours  employed. 

Compound  colours  are  exceedingly  numerous^ vary.  ^ v4,^,n  0y 
ing  almoft  to  infinity,  according  to  the  proportions  of compound 
the  ingredients  employed.  They  may  be  all  arranged  colours, 
under  the  four  following  claffes  : 

Mixtures  of  1.  blue  and  yellow, 

2.  blue  and  red, 

3.  yellow  and  red, 

4.  black  and  other  colours. 

To  deferibe  all  the  different  fhades  which  belong  to 
each  of  thtfe  claffes,  would  be  impoflible  ;  and  even  if 
it  were  poffible,  it  would  be  unncceffary  ;  becaufe  all 
the  proceffes  depend  upon  the  principles  laid  down  in 
the  preceding  chapters,  and  may  eafily  be  conceived 
and  varied  by  thofe  who  underitand  thefe  principles. 

In  the  following  feblions,  therefore,  it-  will  be  fufficient 
to  mention  the  principal  compound  colours  produced 
by  the  mixture  of  fimple  colours,  and  to  exhibit  a  fpe- 
cimen  or  two  of  the  mode  of  producing  them. 

Sect.  I.  Of  Mixtures  of  Blue  and  Tel  low. 

The  colour  produced  by  mixtures  of  blue  and  yellow 
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is  gr#n  ;  .which  is  diftinguifhed  by  dyers  by  a  great 
variety  of  names,  according  to  the  Jf*pth  of  the  (hade, 
or  the  prevalence  of  either  of  the  component  parts. 
Thus  we  have  fea  green,  meadow  or  grafs  green,  pea 
green,  &c.  &c. 

Wool  is  ufually  dyed  green  by  giving  it  firft  a  blue  co¬ 
lour,  ai  d  afterwards  dyeing  it  yellow;  becaufe,  when  the 
yellow  is  firfi  given,  feveral  inconveniences  follow  :  the 
yellow  partly  feparates  again  in  the  blue  vat,  and  commu¬ 
nicates  a  green  colour  to  it  ;  and  thus  renders  it  tifelefs 
for  every  other  purpofe,  except  dyeing  green.  Any  of 
the  proceftes  for  dyeing  blue,  deferibed  in  the  laft  chap¬ 
ter,  may  be  followed  ;  care  being  taken  always  to  pro¬ 
portion  the  depth  of  the  blue  to  the  (hade  of  green 
which  is  required.  The  cloth  thus  dyed  blue  may  ra* 
ceive  a  yellow  colour,  by  following  the  procefles  de¬ 
feribed  in  the  laft  chapter  for  that  purpofe.  When  the 
fulphat  of  indigo  is  employed,  it  is  ufual  to  mix  all  the 
ingredients  together,  and  to  dye  the  cloth  at  once  :  the 
colour  produced  is  known  by  the  name  of  Saxon ,  or 
£  rig  li/6  green.  One  of  the  moft  convenient  methods  of 
condn&ing  this  procefs  is  the  following: 

Six  or  eight  parts  of  quercitron  bark,  tied  up  in  a 
bag,  are  to  be  put  into  the  dyeing  veflel,  which  fhould 
contain  only  a  fmall  quantity  of  warm  water.  When 
the  water  boils,  fix  parts  of  murio  fulphat  of  tin,  and 
four  parts  of  alum,  are  to  be  added.  In  a  few  minutes, 
the  dyeing  veflel  fhould  be  filled  up  with  cold  water, 
till  the  temperature  is  reduced  to  about  130°.  After 
this,  as  much  fulphat  of  indigo  is  to  be  poured  in  as  id 
fufticient  to  produce  the  intendedfhade  of  green.  When 
the  whole  has  been  fufficiently  ftirred,  a  hundred  parts 
of  cloth  are  to  be  put  in,  and  turned  brifkly  for  about 
fifteen  minutes,  till  it  has  acquired  the  wifhed-for  (hade*. 
By  this  method,  a  much  more  beautiful  colour  is'  ob¬ 
tained  than  is  given  by  the  ufual  procefs,  in  which  fuftic 
is  employed  to  give  the  yellow  (hade. 

bilk,  intended  to  receive  a  gre  ^  colour,  is  ufually  dyed 
yellow  firft,  by  means  of  weld,  according  to  the  procefs 
'  deferibed  in  the  laft  chapter;  afterwards,  it  is  dipped  into 
the  blue  vat,  and  dyed  in  the  ufual  manner.  To  deep¬ 
en  the  (hade,  or  to  vary  the  tint,  deco&ions  of  log¬ 
wood,  anotta,  fuflic,  & c.  are  added  to  the  yellow  bath. 
Or  filk  may  be  dyed  at  once  green,  by  adding  fuitable 
proportions  of  fulphat  of  indigo  to  the  common  querci¬ 
tron  bark  bath,  compofed  of  four  parts  of  bark,  three 
t  Ibid.  346.  parts  of  alum,  and  two  parts  of  murio  fulphat  of  tin  f . 

Cotton  and  linen  mult  be  firft  dyed  blue,  and  then 
yellow,  according  to  the  methods  defciibed  in  the  laft 
chapter.  It  is  needlefs  to  add,  that  the  depth  of  each 
of  thefe  colours  mu  ft  be  proportioned  to  the  fhade  of 
green  colour  which  it  is  the  intention  of  the  dyer  to  give. 

Sect.  II.  Of  Mixtures  of  Blur  and  Red . 

45S  < 

Violet,  The  mixture  of  blue  and  red  produces  violet,  purple , 

purple,  and  lilac,  of  various  {hades,  and  known  by  various 
"41  ac>  names,  according  to  the  proportion  of  the  ingredients 
employed.  When  the  colour  is  deep,  and  inclines  moft 
to  blue,  it.  is  called  violet ;  but  when  the  red  is  preva¬ 
lent,  it  gets  the  name  of  purple.  When  the  (hade  is 
light,  the  colour  is  ufually  called  lilac.  For  violet, 
therefore,  the  cloth  mult  receive  a  deeper  blue  ;  for 
purple,  a  deeper  red  ;  and  for  lilac,  both  of  tlitfe  co¬ 
lours  mufl  be  light. 

Wool  is  ufually  dyed  firft  blue ;  the  fhade,  even  for 
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violet,  ought  not  to  be  deeper  than  that  called  fly  blue  ;  Mix- ,re* 
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afterwards  it  is  dyed  fcarlet,  in  the  ufual  manner.  The 
violets  and  purples  are  dyed  firft  ;  and  when  the  vat  is 
fomewhat  exkaufted,  the  cloth  is  dipped  in  which  is  to 
receive  the  lilac,  and  the  other  lighter  (hades.  By  How  in* 
means’ of  fulphat  of  indigo,  the  whole  procefs  may  be^ucec^on 
performed  at  once.  The  cloth  is  firft  alumed,  and  then  W°°^ 
dyed  in  a  veflel,  containing  cochineal,  tartar,  and  ful- 
phat  of  indigo,  in  proportions  fuited  to  the  depth  of 
the  colour  required  *.  A  violet  colour  may  alfo  be  gi«*  Pcsrntr , 
ven  to  wool,  by  impregnating  it  with  a  mordant  com 
pofed  of  tin  difTolved  in  a  mixture  of  fulphuric  and  mu 
riatic  acids,  formed  by  diflolving  muriat  of  foda  in  ful 
phuric  acid  :  to  which  folution  a  quantity  of  tartar 
and  fulphat  of  copper  is  added.  The  wool  is  then 
boiled  in  a  dcco&ion  of  logwood  till  it  has  acquired 
the  wifhed-for  colour  f .  f  Deem. 

Silk  is  firft  dyed  crimfon,  by  means  of  cochineal,  in  zil'e~  5fp 
the  ufual  way,  excepting  only  that  no  tartar,  nor  folu  ^ 
tion  of  tin,  is  employed  :  It  is  then  dipped  into  the  ’ 
indigo  vat  till  it  has  acquired  the  wifhed-for  fhade-  The  giik 
cloth  is  often  afterwards  pafled  through  air  archil  bath, 
which  greatly  improves  the  beauty  of  the  colour.  Ar¬ 
chil  is  often  employed  as  a  fubflitute  for  cochineal ;  The 
filk  fiift  receives  a  red  colour,  in  the  ufual  way,  by 
being  dyed  in  an  archil  bath  ;  afterwards  it  receives  the 
proper  (hade  of  blue.  The  violet,  or  purple,  given  by 
this  procefs  is  very  beautiful,  but  not  very  lafting  f  Bertbollc 

Silk  may  be, dyed  violet  or  purple  at  once,  by  firft*1*  3*7* 
treating  it  with  a  mordant,  compofed  of  equal  parts  of 
nitro-muriat  of  i.in  and  alum,  and  then  dipping  it  into 
a  cochineal  bath,  into  which  a  proper  quantity  of  ful¬ 
phat  of  indigo  has  been  poured.  But  this  dye  is  fa¬ 
ding  ;  the  blue  colour  foon  decays,  and  the  filk  be¬ 
comes  red  *.  '  *  Gublichi 

Cotton  and  linen  are  firft  dyed  blue,  then  galled, 
then  foaked  in  a  decrdlion  of  logwood  ;  fome  alum  and11*329* 
acetite  of  copper  are  added  to  the  decoction,  and  the  4^ 
cloth  is  foaked  again.  T  his  procefs  is  repeated  till  the^0^0* 
proper  colour  is  obtained  f.  The  colour  produced  by^ 
this  method  is  not  neatly  equal  in  permanency  to  that”  Berf°  ‘ 
deferibed  in  this  Supplement  under  the  word  Iron  ;  to** 
which  we  beg  leave  to  refer  the  reader.  The  procefs 
there  deferibed  has  been  long  known  ;  but  Mr  Chap- 
tal  has  Amplified  it  fomewhat. 

Sect.  III.  Of  Mixtures  of  Yellow  and  Red. 

The  colour  produced  by  the  mixture  of  red  and  yll-Oitgt 
low  is  orange  ;  but  almoft  an  infinity  of  fhades  refults and  olive, 
from  the  diffeient  proportions  of  the  ingredients,  and 
from  the  peculiar  nature  of  the  yellow  employed.  Some¬ 
times  blue  is  combined  with  red  and  yellow  on  cloth: 
the  refill  ting  colour  is  called  olive.  . 

Wool  may  be  dyed  orange  by  precifely  the  fame  pro  How  hi- 
cefs  which  is  ufed  for  fcarlet,  only  the  proportion  of  redducedon 
mull  be  diminifhed,  and  that  of  yellow  mcreafed.  Whenwo°h 
wool  is  firft  dyed  red  with  madder,  and  then  yellow  with 
weld,  the  ref  tilling  colour  is  called  cinnamon  colour.  The 
mordant,  in  this  cafe,  is  a  mixture  of  alum  and  tartar. 

M  he  fhade  may  be  varied  exceedingly,  by  ufmg  other 
yellow  dye  fluffs  inftead  of  weld,  and  by  varying  the 
proportions,  according  to  circiimtlances.  Thus  a  red- 
difh  yellow  may  be  given  to  cloth,  by  firft  dyeing  it 
yellow,  and  then  palling  it  through  a  madder  bath. 

Silk  is  dyed  orange  by  means  of  carthamus :  the 

method 
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■  xru-cs  method  lias  been  dcfcribed  in  the  laft  chapter.  Cinna¬ 
mon  colour  is  given  to  it  by  dyeing  it,  previoufly  alum 
ed,  in  a  bath  composed  of  the  decode  ions  of  logwood, 
Brazil  wood,  and  fuftic,  mixed  together. 

Cotton  and  bnen  receive  a  cinnamon  colour  by  means 
of  weld  and  madder,  'i  he  proctfs  is  complicated.  The 
cloth  is  firff  dyed  with  weld  and  acetite  of  copper, 
then  dipped  in  a  folution  of  fulphat  of  iron,  then  gall¬ 
ed,  then  alumea,  and  then  dyed  in  the  ufual  way  with 
j  frtMlet, madder  *. 

i:  M*  For  olive  9  the  cloth  is  firft  dyed  blue,  then  yellow, 

and  laftly  paffed  through  a  madder  bath.  The  {hade 
depends  upon  the  proportion  of  each  of  thefe  colours. 
For  very  deep  fhades  the  cloth  is  alfo  dipped  into  a  fo- 
lution  of  fulphat  of  iron.  Cotton  and  linen  may  be  dyed 
olive  by  dipping  them  into  a  bath,  compofed  of  the  de¬ 
coction  of  four  parts  of  weld  and  one  of  potafs,  mixed 
with  the  decodiion  of  Brazil  wood  and  a  little  acetite 

i  A fir  of  copper f. 

»  bid.  '  . 

Sect.  IV.  Of  Mixtures  of  Black  with  other  Colours . 
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Strictly  fpeaking,  the  mixtures  belonging  to  this 
feCticn  are  not  mixtures  of  black  colours  with  other  co- 
Bf-i’and  ^ours>  but  combinations  of  the  black  dye  with  other  co¬ 
lours  ;  the  ingredients  of  which,  galls  and  brown  oxyd 
of  iron,  being  both  mordants,  varioufly  modify  other 
colouring  matters  by  combining  with  them.  Thus  if 
cloth  be  prcvicufly  combined  w  ith  brown  oxyd  of  iron, 
and  afterwards  dyed  y  ellow  wkh  quercitron  bark,  the 
refult  will  be  a  drab  of  different  fhades,  according  to 
the  proportion  of  mordant  employed.  When  the  pro¬ 
portion  is  fmall,  the  colour  inclines  to  olive  or  yellow'  ; 
on  the  contrary,  the  drab  may  be  deepened  or  fadden- 
ed,  as  the  dyers  fpeak,  by  mixing  a  little  fumach  with 
Ma”cr'/%  the  baik  The  precautions  formerly  mentioned  in 
applying  the  oxyd  mud  be  obferved. 

It  is  very  common  to  dip  cloth  already  dyed  fome 
particular  colour  into  a  folution  of  fulphat  of  iron,  and 
galls  or  fome  other  fubflance  containing  tan,  called  the 
hack  lathy  in  order  to  alter  the  fhade,  and  to  give  the 
colour  greater  permanency.  We  fhall  give  a  few  in¬ 
flates  :  greater  minutenefs  would  be  inconfiftent  with 
the  nature  of  this  article. 

Cloth  dyed  blue,  by  being  dipped  into  the  black 
bath,  becomes  bluljh  grey.  Cloth  dyed  yellow ,  by  the 
fame  proctfs,  becomes  hlacklfh  grey,  draby  or  yellow  i/h 
brown .  Cloth  previoufly  alumed,  and  dyed  ill  a  de¬ 
ception  of  cochineal  and  ?.cetite  of  iron,  acquires  a  per¬ 
manent  violet  colour  inclining  to  brown,  or  a  lilac ,  if 
J Mult,  the  dyeing  veffel  be  fomewhat  exhaufled  *.  Cloth 
Wolkt,  rtecpe(]  jn  a  mordant,  compofed  of  alum  and  acetite  of 
r9*  iron  diffolved  in  w'ater,  and  afterwards  dyed  in  a  bath 
compofed  of  the  deception  of  galls  and  madder  mixed 
together,  acquires  a  fine  deep  brown .  The  method  of 
varying  the  fhades  of  linen  and  cotton  will  be  readily 
conceived,  after  we  have  given  an  account  of  calico 
printing,  which  forms  the  lubjeCt  of  the  next  chapter. 

Chap.  VI.  Of  Calico  Printing. 

Calico  printing  is  the  art  of  communicating  diffe¬ 
rent  colours  to  particular  fpots  or  figuies  on  the  fur- 
face  of  cotton  or  linen  cloth,  while  the  reft  of  the  duff 
retains  its  original  whiter.efs. 


This  ingenious  art  feems  to  have  originated  in  India,  Calico 
where  we  know  it  has  been  pra£lifed  for  more  than  Pfinting.^ 
2000  years.  Pliny  indeed  inform  us,  that  the  Egyp-  ^r,y 
tians  were  acquainted  with  calico  printing  ;  but  a  va- O  igin  of 
riety  of  circumftances  combine  to  render  it  more  thancajiCO 
p’obable  that  they  borrowed  it  from  India.  The  artfr*ntir&* 
has  but  lately  been  cultivated  in  Europe  ;  but  the  en¬ 
lightened  induflry  of  our  manufacturers  has  already  im¬ 
proved  prodigioufly  upon  the  tedious  proceffes  of  their 
Indian  mailers.  No  art  has  rifen  to  perfection  with 
greater  celeiity  :  a  hundred  years  ago  it  was  fcarcely 
known  in  Europe  ;  at  prefent,  the  elegance  of  the  pat¬ 
terns,  the  beauty  and  permanency  of  the  colours>  and 
the  expedition  with  which  the  different  operations  are 
carried  on,  are  really  admirable. 

A  minute  detail  of  the  proceffes  of  calico  printing 
would  not  only  be  foreign  to  the  plan  of  this  article, 
but  of  very  little  utility.  To  the  artill  the  proceffes 
are  already  known  ;  an  account  of  them  therefore  could 
give  him  no  new  information  ;  while  it  would  fatigue 
and  difappoint  thole  readers  who  wifh  to  underftand 
the  principles  of  the  art.  We  fhall  content  curfelves,  . 
therefore,  with  a  fhort  view'  of  thefe  principles.  46$ 

Calico  printing  confrfts  in  impregnating  thofe  parts  It  confifti 
of  the  cloth  which  are  to  receive  a  colour  with  a  mor-11'  aPF>1y- 
dant,  and  then  dyeing  it  as  ufual  with  fome  dye  „ 

or  other.  The  dye  fluff  attaches  itfelf  firmly  only  totally  to 
that  part  of  the  cloth  which  has  received  the  mordant,  cotton, 

The  whole  furface  of  the  cotton  is  indeed  more  or  lefs 
tinged  ;  but  by  walhing  it,  and  bleaching  it  for  fome 
days  on  the  grafs  with  the  wrong  fide  uppermoll,  all 
the  unmordanted  parts  refumc  their  original  colour, 
while  thofe  which  have  received  the  mordant  retain  it. 

Let  us  fuppofe,  that  a  piece  of  white  cotton  cloth  is  to 
receive  red  (tripes  ;  all  the  parts  where  the  (tripes  are 
to  appear  are  penciled  over  with  a  folution  of  acetite  6 

of  alumina.  After  this,  the  cloth  is  dyed  in  the  ufual  Which  if 
manner  with  madder.  When  taken  out  of  the  dyeing  afterwards 
vefiel,  it  is  all  of  a  red  colour  ;  but  by  wafhfng  and^*^  a,u* 
bleaching,  the  madder  leaves  every  part  of  the  cloth bleached# 
white  except  the  (tripes  impregnated  with  the  acetite 
of  alumina,  which  remain  red.  In  the  lame  manner, 
may  yellow  (tripes,  or  any  other  wifhed-for  figure,  be 
given  to  cloth,  by  fubllituting  quercitron  bark,  weld, 

See.  for  madder. 

When  different  colours  are  to  be  given  to  different 
parts  of  the  cloth  at  the  fame  time,  it  is  done  by  im¬ 
pregnating  it  with  various  mordants.  Thus  if  (tripes 
be  drawn  upon  a  cotton  cloth  with  acetite  of  alumina, 
and  other  (tripes  with  acetite  of  iron,  and  the  cloth  be 
afterwards  dyed  in  the  ufual  way  with  madder  and 
then  wafhed  and  bleached,  it  will  be  itriped  red  and 
brown.  1  he  fame  mordants  with  quercitron  baik  give 
yellow ,  and  olive  or  drab. 

The  mordants  employed  in  calico  printing  are  ace-  Mo  iiants 
tite  of  alumina  and  acetite  of  iion,  prepared  in  the  man-tmpl°yed. 
ner  dcfcribed  in  the  third  chapter  of  this  part.  Thefe 
mordants  are  applied  to  the  cloth,  cither  with  a  pencil 
or  by  means  of  blocks,  on  which  the  pattern,  according 
to  which  the  cotton  is  to  be  printed,  is  cut.  As  they 
are  applied  only  to  particular  parts  of  the  cloth,  care 
mud  be  taken  that  none  of  them  fpread  to  the  part  of 
the  cloth  which  is  to  be  left  white,  and  that  they  do 
not  interfere  with  one  another  when  more  than  one  are 

applied. 
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applied.  If  thefe  precautions  be  not  attended  to,  all 
the  elegance  and  beauty  of  the  print  mutt  be  deftroy- 
ed  It  is  neceffary,  therefore,  that  the  mordants  Should 
be  of  fuch  a  degree  of  confidence  that  they  will  not 
fpread  beyond  thofe  parts  of  the  cloth  on  which  they 
are  applied.  This  is  done  by  thickening  them  with 
hour  or  (larch  when  they  are  to  be  applied  by  the 
block,  and  with  gum  arabic  when  they  are  to  be  put 
on  with  a  pencil.  The  thickening  fhould  never  be 
greater  than  is  fufficfent  to  prevent  the  fpreading 
of  the  mordants  ;  when  carried  too  far,  the  cotton  is 
apt  not  to  be  fufficieutly  faturated  with  the  mordant  ; 
of  courfe  the  dye  takes  but  imperfe&ly. 

In  order  that  the  parts  of  the  cloth  impregnated 
with  mordants  may  be  diftinguifhed  by  their  colour,  it 
is  ufunl  to  tinge  the  mordants  with  fome  colouring 
matter  or  other.  The  printers  commonly  ufe  the  de- 
co&ion  of  Brazil  wood  for  this  purpofe  ;  but  Bancroft 
has  objedled  to  this  method,  bccaufe  he  thinks  that  the 
Brazil  wood  colouring  matter  impedes  the  fubfequent 
procefs  of  dyeing.  It  is  certain,  that  the  colouring 
matter  of  the  Brazil  wood  is  difplaced  during  that  ope¬ 
ration  by  the  fuperior  affinity  of  the  dye  (luff  for  the 
mordant.  Were  it  not  for  this  fuperior  affinity,  the 
colour  would  not  take  at  all.  Dr  Bancroft  *  advifes 
to  colour  the  mordant  with  fome  of  the  dye  (luff  after- 
wards  to  be  applied  ;  and  he  cautions  the  ufing  of  more 
for  that  purpofe  than  is  Micient  to  make  the  mordant 
diflinguifhable  when  applied  to  the  cloth.  The  reafon 
of  this  precaution  is  obvious.  If  too  much  dye  be 
mixed  with  the  mordant,  a  great  proportion  of  the 
mordant  will  be  combined  with  colouring  matter;  which 
mud  weaken  its  affinity  for  the  cloth,  and  of  courfe 
prevent  it  from  combining  with  it  in  fufheient  quantity 
to  enfure  a  permanent  dye. 

Sometimes  thefe  two  mordants  are  mixed  together  in 
different  proportions;  and  fometimes  one  or  both  is 
mixed  with  an  infulion  of  fumach  or  of  nut  galls.  By 
thefe  contrivances,  a  great  variety  of  colours  arc  produ¬ 
ced  by  the  fame  dye  (luff. 

After  the  mordants  have  been  applied,  the  cloth 
mud  be  completely  dried.  It  is  proper  for  this  purpofe 
to  employ  artificial  heat ;  which  will  contribute  fome- 
thing  towards  the  reparation  of  the  acetous  acid  from 
its  bafe,  and  towards  its  evaporation  ;  by  which  the 
mordant  will  combine  in  a  greater  proportion,  and 
more  intimately  with  the  cloth. 

When  the  cloth  is  fuffciently  dried,  it  is  to  be  wafh- 
ed  with  warm  water  and  cow  dung,  till  all  the  (lour  or 


gum  employed  to  thicken  the  mordant3,  and  all  thofe  ^Calico 


parts  of  the  mordants  which  are  uncombined  with  the  ^r  ming‘ 
cloth,  are  removed.  The  cow  dung  ferves  to  entangle 
thefe  loofe  particles  of  mordants,  and  to  prevent  them 
from  combining  with  thofe  parts  of  the  cloth  which  are 
to  refnain  white.  After  this  the  cloth  is  thoroughly 
rinfed  in  clean  water.  473 

Almoft  the  only  dye  (luffs  employed  by  calico  prin- D)eHuff« 
ters  are,  indigo,  madder,  and  quercitron  bark  or  \veld.Ue 
This  lad  fiibftance,  however,  is  now  but  little  ufed  by 
the  printers  of7  this  country,  except  for  delicate  greenifh 
yellows.  The  quercitron  bark  has  almoft  fuperfeded  it; 
becaufe  it  gives  colour fc  equally  good,  and  is  much 
cheaper,  and  more  convenient,  not  requiring  fo  great  a 
heat  to  fix  it.  Indigo,  not  requiring  any  mordant,  is 
commonly  applied  at  once  either  with  the  block  or  a 
pencil.  It  is  prepared  by  boiling  together  indigo,  pot- 
afs  made  cauilic  by  quicklime,  and  orpiment :  the  fo¬ 
liation  is  afterwards  thickened  with  gum  (k).  It  inuft 
be  carefully  fecludcd  from  the  air,  otherwise  the  indigo 
would  foon  be  regenerated,  which  would  render  the 
folution  ufelefs.  Dr  Bancroft  has  propofed  to  fubfti- 
tute  coarfe  brown  fugar  for  orpiment.  It  is  equally  ef¬ 
ficacious  in  decompofing  the  indigo  and  rendering  it 
foluble  ;  while  it  likewife  ferves  all  the  purpofes  of*  ^  J 
gum*.  .  #  uizo, 

When  the  cloth,  after  being  impregnated  with  the 
mordant,  i9  fufficiently  cleanfed,  it  is  dyed  in  the  ufual 
manner.  The  whole  of  it  is  more  or  lefs  tinged  with 
the  dvc  (luff.  It  is  well  walked,  and  then  fpread  out 
for  fome  days  on  the  grafs,  and  bleached  with  the  wrong 
fide  uppermoft.  This  carries  the  colour  off  completely 
from  all  the  parts  of  the  cotton  which  has  not  imbibed 
the  mordant,  and  leaves  them  of  their  original  white- 
nefs,  while  the  mordanted  fpots  retain  the  dye  as  flrong- 
ly  as  ever. 

Let  113  now  give  an  example  or  two  of  the  manner 
in  which  the  printers  give  particular  colours  to  cali¬ 
coes.  Some  calicoes  are  only  printed  of  one  colour, 
others  have  two,  others  three,  or  more,  even  to  the  num¬ 
ber  of  eight,  ten,  or  twelve.  The  fmaller  the  number 
of  colours,  the  fewer  in  general  are  the  proceffes. 

1.  One  of  the  mod  common  colours  on  cotton  prints  Method  < 
is  a  kind  of  nankeen  yellow,  of  various  (hades,  down  toF^ng 
a  deep  yellowifh  brown  or  drab.  It  is  ufuaily  in  ftripesura  ‘ 
or  fpots.  To  produce  it,  the  printers  befmear  a  block, 
cut  out  into  the  figure  of  the  print,  with  acetite  of  iron 
thickened  with  gum  or  flour;  apply  it  to  the  cotton; 
which,  after  being  dried  and  cleaned  in  the  ufual  mariner,  is 

plunged 
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(K)  Different  proportions  are  ufed  by  different  perfons.  Mr  Hauffman  nuxes  15  gallons  of  water  with  r6 
poundsof  indigo  well  ground  (or  a  greater  or  fmaller  quantity,  according  to  the  quality  of the  mdigc .  and 
the  depth  of  colour  wanted)  ;  to  which  he  adds  30  pounds  of  good  carbonat  ot  potafs,  placing  the  whole 
fire  ;  and  as  foon  as  the  mixture  begins  to  boil,  he  adds,  by  a  little  at  a  time,  1  2  pounds  of  quick  ime,  o  ren 
ce  the  alkali  cauftic,  by  abforbing  its  carbonic  acid.  This  being  done,  1 12  pounds  of ’red ; orpiment  are  alfo 
added  to  the  mixture;  which  is  then  ftirred,  and  left  to  boil  for  fome  little  time,  that  the  uid’ go  may 
peiftftly  diffolved  ;  which  may  be  known  by  its  giving  a  yellow  colour  immediately  upon  being  applied  to  a 
piece  of  white  tranfparent  glafs.  M.  Oberkampf,  proprietor  of  the  celebrated  manufactory  at  Jouy  near  Ver- 
failles,  nfes  a  third  more  of  indigo  ;  and  others  ufe  different  proportions,  not  only  of  indigo,  but  ot  lime,  pota  ,, 
and  orpiment ;  which  all  feem  to  anfwer  with  nearly  equal  fuccefs  :  but  with  the  bed  copper-co  oure  rua  a* 
mala  indigo,  it  is  certain  that  a  good  blue  may  be  obtained  from  only  half  the  quantity  prescribed  by  Mr  au  - 
man,  by  ufing  as  much  (lone,  or  oyfter  (hell  lime,  as  of  indigo,  nearly  twice  as  much  potafs,  and  a  lour  1  p 
lefs  of  orpiment  than  of  indigo.  See  Bancroft ,  I.  1 13. 
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plunged  into  a  potafs  Icy.  The  quantity  of  acetite  of 
iron  n  always  proportioned  to  the  depth  of  the  intend¬ 
ed  fhade. 

2.  For  yellow,  the  block  is  befmeared  with  p.cetite  of 
alumina.  The  cloth,  after  receiving  this  mordant,  is 
dyed  with  quercitron  bark,  and  then  bleached. 

3.  Red  is  communicated  by  the  fame  piocefs,  only 
madder  is  fubftituted  for  the  bark. 

4.  The  fine  light  blues,  which  appear  fo  often  on 
printed  cottons,  are  produced,  by  applying  to  the  cloth 
a  block  befmeared  with  a  compofifion,  confiding  part¬ 
ly  of  wax,  which  covers  all  thofe  parts  of  the  cloth 
which  are  to  remain  white.  The  cloth  is  then  dyed 
in  a  cold  indigo  vat  ;  and  after  it  is  dry,  the  wax  com- 
pofition  is  removed  by  means  of  hot  water. 

5.  Lilac,  flea  brown,  and  blackifh  brown,  are  given 
by  means  of  acetite  of  iron  ;  the  quantity  of  which  is 
always  proportioned  to  the  depth  of  the  fhade.  For 
very  deep  colours,  a  little  funiach  is  added.  The  cot¬ 
ton  is  afterwards  dved  in  the  ufual  manner  with  mad¬ 
der,  and  then  bleached. 

6.  Dove  colour  and  drab,  by  acetite  of  iron  and 
quercitron  hark. 

When  different  colours  are  to  appear  in  the  fame 
print,  a  greater  number  of  operations  are  neeeffary. 
Two  or  more  blocks  are  employed,  upon  each  of  which 
that  part  of  the  print  only  is  cut  which  is  to  be  of  fome 
particular  colour.  Thefe  are  befmeared  with  different 
jofdif-  mordants,  and  applied  to  the  cloth,  which  is  afterwards 
■^°t"hc  dyed  *as  ufual.  Let  us  fuppofe,  for  iriftance,  that  three 
i  c  cloth,  blocks  arc  applied  to  cotton  ;  one  with  acetite  of  alu¬ 
mina,  another  with  acetite  of  iron,  a  third  with  a  mix¬ 
ture  of  thefc  two  mordants,  and  that  the  cotton  is  then 
dyed  with  quercitron  bark,  and  bleached.  The  parts 
impregnated  with  the  mordants  would  have  the  follow¬ 
ing  colours. 
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Acetite  of  alumina,  -  -  Yellow, 

iron,  -  -  -  Olive,  drab,  dove (l), 
The  mixture,  -  -  -  -  Olive  green,  olive. 

If  part  of  the  yellow  be  covered  over  with  the  indigo 
liquor,  applied  with  a  pencil,  it  will  be  convcited  into 
green  :  By  the  fame  liquid,  blue  may  be  given  to  fuch 
parts  of  the  print  as  require  it. 

If  the  cotton  be  dyed  with  madder  inftead  of  querci¬ 
tron  bark,  the  print  will  exhibit  the  following  colours: 

Acetite  of  alumina,  -  -  -  Red, 

iron,  -  -  -  -  Brown,  black, 

The  mixture,  -----  Purple. 


When  a  greater  number  of  colours  are  to  appear  ; 
for  inftance,  when  thofe  communicated  by  bark  and 
thofc  by  madder  are  wanted  at  the  fame  time,  mor¬ 
dants  for  part  of  the  pattern  are  to  be  applied;  the  cot¬ 
ton  is  then  to  be  dyed  in  the  madder  bath  and  bleached; 
then  the  reft  of  the  mordants,  to  fill  up  the  pattern,  arc 
added,  and  the  cloth  is  again  dyed  with  quercitron  bark 
and  bleached.  This  fecond  dyeing  does  not  much  af- 
fe&  the  madder  colours  ;  becaufe  the  mordants,  which 
render  them  permanent,  are  already  faturated.  The 
Supfl.  Vol.  II.  Part  II. 
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yellow  tinge  fs  eafily  removed  by  the  fubfequent  bleach-  Calico 
ing.  Sometimes  a  new  mordant  is  alfo  applied  to  forae  Pnntin£-f 
of  the  madder  colours;  in  confequence  of  which  they 
receive  a  new  permanent  colour  from  the  bark.  After 
the  laft  bleaching,  new  colours  may  be  added  by  means 
of  the  indigo  liquor.  The  following  table  will  give  an 
idea  of  the  colours  which  may  be  given  to  cotton  by 
thefe  complicated  proceffes. 


I.  Madder  dye. 
Acetite  of  alumina, 
iron, 

Ditto  diluted. 

Both  mixed,  -  - 


Colours. 

Red, 

Brown,  black, 
Lilac, 

Purple. 


IT.  Bark  dye. 

Acetite  of  alumina,  -  -  • 

iron,  - 

Lilac  and  acetite  of  alumina, 
Red  and  acetite  of  alumina, 


Yellow, 
Dove,  drab, 
Olive, 
Oiange. 


III.  Indigo  dye. 

Indigo,  -  -  Blue, 

Indigo  and  yellow  -  -  Green. 

Thus  no  lefs  than  12  colours  may  be  made  to  appear 
together  in  the  fame  print  by  thefe  different  proceffes. 

Fliefe  inltances  will  feive  to  give  the  reader  an  idea 
of  the  nature  of  calico  printing,  and  at  the  fame  time 
afford  an  excellent  illuftration  of  the  importance  of  mor¬ 
dants  in  dyeing. 

If  it  were  poffible  to  procure  colours  fufficicntly  per- q0\*u*s  fcr 
manent,  by  applying  them  at  once  to  the  cloth  by  the  penciling, 
block  or  the  pencil,  as  is  the  cafe  with  the  mordants, 
the  art  of  calico  printing  would  be  brought  to  the 
greatefl  poffible  flmplicity  :  but  at  piefent  this  can  on¬ 
ly  be  done  in  one  cafe,  that  of  indigo  ;  every  other  co¬ 
lour  requires  dyeing.  Compofitions  indeed  may  be 
made  by  previoufly  combining  the  dye  Huff  and  the 
mordants.  Thu3  yellow  may  be  applied  at  once  by  em¬ 
ploying  a  mixture  of  the  infufion  of  quercitron  bark  and 
acetite  of  alumina  ;  red,  by  mixing  the  fame  mordant 
with  the  deco&ion  of  alumina,  and  fo  on.  Unfortu¬ 
nately  the  colours  applied  in  this  way  are  far  inferior  in 
permanency  to  thofe  produced  when  the  mordant  is 
previoufly  combined  with  the  cloth,  and  the  dye  fluff 
afterwards  applied  feparately.  In  this  way  are  applied 
almoft  aU  the  fugitive  colours  of  calicoes  which  w'aihing 
or  even  expofnre  to  the  air  ddtroys. 

As  the  application  of  colours  in  this  way  cannot  al¬ 
ways  be  avoided  by  calico  printers,  every  method  of 
rendering  them  more  permanent  is  an  object  of  import¬ 
ance.  We  (hall  therefore  conclude  this  chapter  with  a 
defeription  of  leveral  colours  of  this  kind  propofed  by 
Dr  Bancioft,  which  have  a  confiderable  degree  of  per¬ 
manence. 

A  yellow  printing  colour  may  be  formed  by  the  fol¬ 
lowing  method  :  Let  three  pounds  of  alum,  and  three 
ounces  of  clean  chalk,  be  firlt  diffolved  in  a  gallon  of 
hot  water,  and  then  add  two  pounds  of  fugar  of  lead  ; 
ftir  this  mixture  occafionally  during  the  fpace  of  24  or 
36  hours,  then  let  it  remain  12  hours  at  reft,  and  af¬ 
terwards  decant  and  preferve  the  clear  liquor  ;  this  be- 
4  K  ing 
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Calico  ing  done,  pour  fo  much  more  warm  water  upon  the  re- 
Prumrg.  maining  fediment,  as  after  (lining  and  leaving  the  mix- 
~ tme  tQ  fett}e  wi]l  afford  clear  liquor  enough  to  make, 
when  mixed  with  the  former,  three  quarts  of  this  alu¬ 
minous  mordant  or  acetite  of  alumine.  Then  take  not 
lefs  than  fix,  nor  more  than  eight,  pounds  of  querci¬ 
tron  bark  properly  ground;  put  this  into  a  tinned  cop¬ 
per  veflel,  with  four  or  five  gallons  of  clean  foft  water, 
and  make  it  boil  for  the  fpace  of  one  hour  at  letft,  add¬ 
ing  a  little  more  water,  if  at  any  time  the  quantity  of 
liquor  fhould  not  be  fufficient  to  cover  the  furface  of 
the  baik  :  the  liquor  having  boiled  lufficicntly,  fhould 
he  taken  from  the  fire,  and  left  undid urbed  for  half  an 
hour,  and  then  the  clear  decoction  fhould  be  poured  oif 
through  a  fine  fieve  or  canvas  (trainer.  This  being  done, 
let  fix  quarts  more  of  clear  water  be  poured  upon  the 
fame  bark,  and  made  to  boil  ten  or  fifteen  minutes, 
both  having  been  firit  well  birred ;  and  being  after¬ 
wards  left  a  fufficient  time  to  fettle,  the  clean  decoc¬ 
tion  may  then  be  brained  off,  and  put  with  the  former 
into  a  fhallow  wide  veffel  to  be  evaporated  by  boiling, 
until  what  remains,  being  joined  to  the  three  quarts  of 
aluminous  mordant  before  mentioned,  and  to  a  fufficient 
quantity  of  gum  or  pabe  for  thickening,  will  barely 
luffice  to  make  three  gallons  of  liquor  in  the  whole.  It 
will  be  proper,  however,  not  to  add  the  aluminous  mor¬ 
dant,  until  the  decodtion  is  fo  far  cooled  as  to  be  but 
little  more  than  blood  warm;  and  thefe  being  thorough¬ 
ly  mixed  by  birring,  may  afterwards  be  thickened  by 
the  gum  of  Senegal  or  by  gum  arabic,  if  the  mixture  is 
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SUL 

Subtriple  SUBTRIPLE,  is  when  one  quantity  is  the  3d  part 

11  of  another;  as  2  is  fubtriple  of  6.  And  Subtriple  Ratio 
Sulphurct.  *g  t|ie  ratjQ  0f  j  to  3. 

SUBTRIPLICATE  ratio,  is  the  ratio  of  the 
cube  roots.  So  the  fubtriplicate  ratio  of  a  to  b ,  is  the 

1  1 

ratio  of  t0  or  of  aT  to  br . 

SUCCESSION  of  signs,  in  abronomy,  is  the  or¬ 
der  in  which  they  are  reckoned,  or  follow  one  another, 
and  according  to  which  the  fun  enters  them;  called  alfo 
confequentia.  As  Aries,  Taurus,  Gemini,  Cancer,  See. 

SULPHURET  of  lime  having  lately  been  recom- 
*  TV.  Hfa-  mended  by  an  eminent  chemib*  as  a  fubbitutc  for  pot- 
gins,  A2.  R.  ajh  in  the  new  method  of  bleaching,  which,  if  it  anfwer, 
d.  may  certainly  be  afforded  at  lefs  expence,  we  (hall  here 
give  the  method  of  preparing  the  fulphuret. 

Take  of  fulpliur,  or  brimltone  in  fine  powder,  four 
pounds  ;  lime,  well  ilaked  and  lifted,  twenty  pounds  ; 
water,  fixteen  gallons :  —  thefe  are  all  to  be  well  mixed 
and  boiled  for  about  half  an  hour  in  an  iron  veffel,  it i r - 
ring  them  brifkly  from  time  to  time.  Soon  after  the 
agitation  of  boiling  is  over,  the  folution  of  the  fulphu- 
rct  of  lime  clears,  and  may  be  drawn  off  free  from  the 
infoluble  matter,  which  is  confiderable,  and  which  refts 
upon  the  bottom  of  the  boiler  (a).  The  liquor  in  this 
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intended  for  penciling  ;  or  by  a  pabe  made  with  barch  Cali0  * 
or  flour,  if  it  be  intended  for  printing. 

By  f  11b bi tu ting  a  pound  of  murio- fulphat  of  tin  for 
the  aluminous  mordant  in  the  above  compofition,  a  mix¬ 
ture  may  be  formed  which  affords  a  very  bright  and  full 
yellow,  of  confiderable  durability. 

Sulpliat  of  tin,  mixed  with  a  deco&ion  of  quercitron 
bark,  communicates  to'  cotton  a  cinnamon  colour,  which 
is  fubiciently  permanent  *. 

When  the  deco&ions  of  quercitron  bark  and  log-i.  400! 
wood  are  boiled  together,  and  fuitable  proportions  of 
fulphat  of  copper  and  of  verdigris  are  added  to  them, 
with  a  little  carbonat  of  potafs,  a  compound  is  formed, 
which  gives  a  green  colour  to  cotton.  Bancroft  has 
made  trial  of  this ;  and  though  it  has  not  fully  anfwer. 
ed  his  expectation,  his  attempts  were  attended  with  fuf- 
bcient  fuccefs  to  determine  him  to  perfevere  in  his  ex¬ 
periments  f .  j  ^ 

If  acetite  of  iron  be  mixed  with  a  decodtion  of  quer- 
citron  bark,  and  the  mixture  be  properly  thickened,  the 
compound  will  communicate  to  cotton  a  drab  colour 
of  fome  durability.  This  compound,  mixed  with  the 
olive  colouring  liquor  above  deferibed,  will  produce  an 
olive.  J£  a  folution  of  iron,  by  a  diluted  muriatic  acid, 
or  by  a  diluted  nitric  acid,  be  employed  for  this  pur- 
pofe  inbead  of  iron  liquor,  it  will  produce  colours  a 
little  more  labing ;  but  thefe  folutions  fhould  be  em¬ 
ployed  fparingly,  that  they  may  not  hurt  the  texture 
of  the  linen  or  cotton  to  which  they  are  intended  to  be 
applied. 


SUN 

bate  is  pretty  nearly  of  the  colour  of  fmall  beer,  but  Sulphur*, 
not  quite  fo  tranfparent.  Sun. 

Sixteen  gallons  of  frefh  water  are  afterwards  to  be 
poured  upon  the  infoluble  dregs  in  the  boiler,  in  order 
to  feparate  the  whole  of  the  fulphuret  from  them.  When 
this  clears  (being  previoully  well  agitated),  it  is  alfo  to 
be  drawn  off  and  mixed  with  the  firb  liquor  ;  to  thefe 
again  thirty-three  gallons  more  of  water  may  be  added, 
which  will  reduce  the  liquor  to  a  proper  ftandard  for 
beeping  the  cloth. 

Here  we  have  (an  allowance  being  made  for  evapo¬ 
ration,  and  for  the  quantity  retained  in  the  dregs)  lixty 
gallons  of  liquor  from  four  pounds  of  brimltone. 

Although  fulpliur  by  itfelf  is  not  in  any  fenfible  de¬ 
gree  foluble  in  water,  and  lime  but  very  fparingly  fo, 
water  difiolving  but  about  one  feven  hundredth  part  of 
its  weight  of  lime  ;  yet  the  fulphuret  of  lime  is  highly 
foluble. 

When  the  above  proportion  of  lime  and  fulphur  is 
boiled  with  only  twelve  gallons  of  water,  the  fulphuret 
partly  cryballizes  upon  cooling;  and  when  once  cry  ft  al¬ 
ii  zed  it  is  not  eafy  of  folution. 

SUN  (fee  Astronomy- Index,  Encycl.)  is  certainly 
that  celefbal  body  which,  of  all  others,  fhould  mob  at¬ 
tract  our  attention.  It  has  accordingly  employed  much 
♦  of 
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(a)  Although  lime  is  one  of  the  coVftituent  principles  of  the  fulphuret,  yet  being  fo  intimately  united  to  the 
tulphur,  it  has  no  longer  the  property  of  lime  ;  upon  the  fame  principle  that  fulphuric  acid  in  fulphat  of  potafh 
has  not  the  property  of  that  acid. 
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of  the  time  and  medication,  not  only  of  the  aftronomer, 
but  alfo  of  the  fpeculative  philofopher,  in  all  ages  of  the 
world  ;  and  many  hypothefes  have  been  formed,  and 
foine  difcbverits  made,  refpe&ing  the  nature  and  the 
ufes  of  this  vail  luminary. 

Sir  Ifaac  Newton  has  (hewn,  that  the  fun,  by  its  at¬ 
tractive  power,  retains  the  planets  of  our  fyftem  in  their 
orbit  a :  he  has  alfo  pointed  out  the  method  whereby 
the  quantity  of  matter  which  it  contains  may  be  ac¬ 
curately  determined.  Dr  Bradley  lias  afiigned  the  ve¬ 
locity  of  the  folar  light  with  a  degree  or  precision  ex¬ 
ceeding  our  utmoft  expectation.  Gallileo,  Scheiner, 
Hevelius,  Cafiini,  and  others,  have  ascertained  the  rota¬ 
tion  of  the  fun  upon  its  axis,  and  determined  the  pofi- 
tion  of  its  equator.  By  means  of  the  tranfit  of  Venus 
over  the  difk  of  the  fun,  our  mathematicians  have  cal¬ 
culated  its  diftance  from  the  earth,  its  real  diameter  and 
magnitude,  the  denfity  of  the  matter  of  which  it  iscom- 
pofed,  and  the  fall  of  heavy  bodies  on  its  furface.  We 
have  therefore  a  very  clear  notion  of  the  vaft  import¬ 
ance  and  powerful  influence  of  the  fun  on  its  piauetary 
fyftem  ;  but  with  regard  to  its  internal  conitruCtion, 
we  are  yet  extremely  ignorant.  Many  ingenious  con¬ 
jectures  have  indeed  been  formed  on  the  fubjecft ;  a  few 
of  which  we  (hall  mention  as  an  introduction  to  Dr 
Herfchel’s,  of  which,  as  it  is  the  late  ft,  and  perhaps  the 
moll  plaufible,  we  fhall  give  a  pretty  full  account  near¬ 
ly  in  his  own  words. 

The  dark  fpots  in  the  fun,  for  inftance,  have  been 
fuppofed  to  be  folid  bodies  revolving  very  near  its  iur- 
face.  They  have  been  conjeCtured  to  be  the  finoke  of 
volcanoes,  or  the  feum  floating  upon  an  ocean  of  fluid 
matter.  They  have  alfo  been  taken  for  clouds.  They 
were  explained  to  be  opaque  mafles  fwimming  on  the 
fluid  matter  of  the  fun,  dipping  down  occafionally.  It 
has  been  fuppofed  that  a  fiery  liquid  furronnded  the 
fun,  and  that  by  its  ebbing  and  flowing  the  higheft 
parts  of  it  were  occafionally  uncovered,  and  appeared 
under  the  fliape  of  dark  fpots  ;  and  that  by  the  return 
of  the  fiery  liquid,  they  were  again  covered.,  and  in  that 
manner  fncce flivelv  afTumcd  different  pliafts.  The  fun 
itfelf  has  been  called  a  globe  of  fire,  though  perhaps 
metaphorically.  The  wafte  it  would  undergo  by  a  gra¬ 
dual  co:  fumption,  on  the  fuppofition  of  its  being  ig¬ 
nited,  has  been  ingenioufly  calculated;  and  in  the  fame 
point  of  view  its  immenfe  power  of  heating  the  bodies 
of  fuch  comets  as  draw  very  near  to  it  has  been  af- 
figned. 

In  the  year  1779  there  was  a  fpot  on  the  fun  which 
was  large  enough  to  be  fecn  with  the  naked  eye.  By 
a  view  of  it  with  a  feven  feet  reflector,  charged  with  a 
very  high  power,  it  appeared  to  be  divided  into  two 
parts.  The  largcft  of  the  two,  on  the  19th  cf  April, 
meafured  1'  8". 06  in  diameter,  which  is  equal  in  length 
to  more  than  31,000  miles.  Both  together  muft  cer¬ 
tainly  have  extended  above  50,000.  i  he  idea  of  its 
being  occafioned  by  a  volcanic  explofion  violently  dri¬ 
ving  away  a  fiery  fluid,  ought  to  be  rejected  (fays  Dr 
Herfchel)  on  many  accounts,  “To  mention  only  one, 
the  great  extent  of  the  fpot  is  very  unfavourable  to  fuch 
a  fuppofition.  Indeed  a  much  lefs  violent  and  left  per¬ 
nicious  caufe  may  account  for  all  the  appearances  of  the 
fpot.  When  we  fee  a  dark  belt  near  the  equator  of  the 
planet  Jupiter,  we  do  not  recur  to  earthquakes  and  vol¬ 
canoes  for  its  origin.  An  atmofphere,  with  its  natural 


changes,  will  explain  fuch  belts.  Our  fpot  on  the  fun 
may  be  accounted  for  on  the  fame  principles.  The 
earth  is  furronnded  by  an  atinolohere  compofcd  of  va¬ 
rious  elaftic  fluids.  The  fun  alfo  has  its  atmofphere  ; 
and  if  fome  of  the  fluids  which  enter  into  its  compofi- 
tion  (hould  be  of  a  (Lining  brilliancy,  in  the  manner 
that  will  be  explained  hereafter,  while  otheis  are  merely 
tranfparent,  any  temporary  caufe  which  may  remove  the 
lucid  fluid  will  permit  us  to  fee  the  body  of  the  fun 
through  the  tranfparent  ones.  If  an  obferver  were 
placed  on  the  moon,  lie  would  fee  the  folid  body  of  the 
earth  only  in  thofe  places  where  the  tranfparent  fluids 
of  our  atmofphere  would  permit  him.  In  others,  the 
opaque  vapours  would  reflect  the  light  of  the  fun  with¬ 
out  permitting  his  view  to  penetiate  to  the  furface  of 
our  globe.  He  would  probably  alfo  find,  that  our  pla¬ 
net  had  occafionally"  iome  (hining  fluids  in  its  atmo¬ 
fphere ;  as,  not  unlikely,  lome  of  our  northern  lights 
might  not  efcape  his  notice,  if  they  happened  in  the  un¬ 
enlightened  pait  of  the  earth,  and  were  feen  by  him  in 
his  long  dark  night.  Nay,  we  have  pretty  good  reafon 
to  believe,  that  probably  all  the  planets  emit  light  in 
fome  degree  ;  for  the  illumination  which  remains  on 
the  moon  in  a  total  eclipft  cannot  be  entirely  aferibed 
to  the  light  which  may  reach  it  by  the  refraction  of  the 
earth’s  atmofphere.  For  inftance,  in  the  cclipfe  of  the 
moon  October  22.  1790,  the  rays  of  the  l'un  refracted 
by  the  atmofphere  of  the  earth  towards  the  moon,  ad¬ 
mitting  the  nu an  horizontal  rcfra&ion  to  be  30'  50". 8, 
would  meet  in  a  focus  180,000 miles  beyond  the  moon; 
fo  that  confequently  there  could  be  no  illumination  from 
rays  refracted  by  our  atmofphere.  It  is,  however,  not 
improbable,  that  about  the  polar  regions  of  the  earth 
there  may  be  refraction  enough  to  bring  fome  of  the 
folar  rays  to  a  (Lor ter  focus.  The  diftance  of  the  moon 
at  the  time  of  the  eclipfe  would  require  a  refraction  of 
54'  6",  equal  to  its  horizontal  parallax  at  that  time, 
to  bring  them  to  a  focus  fo  as  to  throw  light  on  the 
moon. 

The  unenlightened  part  of  the  planet  Venus  has  alfo 
been  feen  by  different  perfons  ;  and  not  having  a  fatel- 
lite,  thofe  regions  that  are  turned  from  the  fun  cannot 
pofiibly  (hint  by  a  borrowed  light  ;  fo  that  this  faint 
illumination  muft  denote  fome  phofphoiic  quality  of  the 
atmofphere  of  Venus. 

In  the  inftance  of  the  large  fpot  on  the  fun  already 
mentioned,  Dr  Herfchel  concludes,  from  appearances, 
that  he  viewed  the  real  body  of  the  fun  itfelf,  of  which 
we  rarely  fee  moie  than  its  fhining  atmofphere.  In 
the  year  1783  he  obferved  a  fine  large  fpot,  and  follow- 
ed  it  up  to  the  edge  of  the  fun’s  limb.  Here  he  took 
notice  that  the  fpot  was  plainly  depreffed  below  the  fur¬ 
face  of  the  fun,  and  that  it  had  veryr  bre^d  (helving 
fides.  He  alfo  fufpected  fome  part,  at  lead,  of  the 
(helving  fides  to  be  elevated  above  the  fuiface  of  the 
fun  ;  and  obferved  that,  contrary  to  what  ufually  hap¬ 
pens,  the  margin  of  that  fide  of  the  fpot  which  was  far- 
theft  from  the  limb  was  the  broadett. 

The  luminous  (helving  fide  of  a  fpot  may  be  explain¬ 
ed  by  a  gentle  and  gradual  removal  ot  the  (hilling  fluid, 
which  permits  us  to  fee  the  globe  of  the  fun.  As  to 
the  uncommon  appearance  ot  the  broadeft  margin  being 
on  that  fide  of  the  fpot  which  was  fart  heft  fiom  the 
limb  when  the  fpot  came  near  the  edge  of  it,  we  may 
furmife  that  the  fun  has  inequalities  on  its  furface,  which 
4  K  Z  may 
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Sun,  may  poflibly  be  the  caufe  of  it.  For  when  mountam- 
■  ous  countries  are  expofed,  if  it  fhould  chance  that  the 
highed  parts  of  the  landscape  are  iituated  fo  as  to  be 
near  that  fide  of  the  margin  or  penumbra  of  tne  fpot 
which  is  towards  the  limb,  they  may  partly  intercept 
our  view  of  it  when  the  fpot  is  feen  very  obliquely. 
This  would  require  elevations  at  lead  five  or  fix  hun¬ 
dred  miles  high  ;  but  coniidering  the  great  attra&ion 
exerted  by  the  fun  upon  bodies  at  its  furface,  and  the 
flow  revolution  it  has  upon  its  axis,  we  may  readily  ad¬ 
mit  inequalities  to  that  amount.  From  the  centniu- 
gal  force  at  the  fun’s  equator,  and  the  weight  of  bodies 
at  its  furface,  he  computes,  that  the  power  of  throwing 
down  a  mountain  by  the  exertion  of  the  former,  balan¬ 
ced  by  the  fuperior  force  of  keeping  it  in  its  place  of 
the  latter,  is  near  6j  times  lefs  on  the  fun  than  on  our 
equatorial  regions  ;  and  as  an  elevation  fimibr  to  one 
of  three  miles  on  the  earth  would  not  be  lefs  than  334 
miles  on  the  fun,  there  can  be  no  doubt  but  that  a 
mountain  much  higher  would  Hand  very  firmly.  The 
little  denfity  of  the  folar  body  feems  alfo  to  be  in  favour 
of  the  height  of  its  mountains  ;  for,  uteris  paribus , 
denfe  bodies  will  Iconer  come  to  then  level  than  rare 
ones.  The  difference  in  the  vanishing  of  the  (helving 
fide,  indead  of  explaining  it  by  mountains,  may  alio, 
and  perhaps  more  fatisfadiorily,  be  accounted  for  from 
the  real  difference  of  the  extent,  the  arrangement,  the 
height,  and  the  intenfity  of  the  (fining  fluid,  added  to 
the  occalional  changes  that  may  happen  in  thefe  parti¬ 
culars  during  the  time  in  which  the  fpot  approaches  to 
the  edge  of  the  difk.  However,  by  admitting  large 
mountains  on  the  face  of  the  fun,  we  (hall  account  for  the 
different  opinions  of  two  eminent  aftror.omers  ;  one  of 
whom  believed  the  fpots  depreffed  below  the  furface  of  the 
fun,  while  the  other  believed  them  elevated  above  it.  For 
it  is  not  impofiible  that  fame  of  the  folar  mountains  may 
be  high  enough  occafionally  to  projed  above  the  fhijaing 
eladic  fluid,  when,  by  fome  agitation  or  other  caufe,  it 
is  not  of  the  ufual  height  ;  and  this  opinion  is  much 
ftrengthened  by  the  return  of  fome  remarkable  fpots 
which  ferved  Caflini  to  afeertain  the  period  of  the  fun’s 
rotation.  A  very  high  country,  or  chain  of  mountains, 
may  ofiener  become  vifible,  by  the  removal  of  the  ob- 
ftru&ing  fluid,  than  the  lower  regions,  on  account  of  its 
not  being  fo  deeply  covered  with  it. 

In  1791  the  Dcdor  examined  a  large  fpot  on  the 
fun,  and  found  it  evidently  deprefled  below  the  level  of 
the  furface.  In  1792  he  examined  the  fun  with  fever?.} 
powers  from  90  to  500,  when  it  appeared  evidently, 
that  the  black  fpots  aie  the  opaque  ground,  or  body  of 
the  fun  ;  and  that  the  luminous  part  is  an  atmofphere, 
which,  being  interrupted  or  broken,  gives  us  a  tranfient 
glirnpfe  of  the  fun  itfelr.  He  perceived  likewife,  that 
the  fhining  furface  of  the  fun  is  unequal,  many  parts  of 
it  being  elevated  and  others  deprefled  ;  and  that  the 
elevations,  to  which  Hevelins  gave  the  name  of  faculty 
fo  far  from  refembling  torches,  were  rather  like  the  fhri- 
velled  elevations  upon  a  dried  apple,  extended  in  length, 
and  mod  of  them  joined  together,  making  w  aves  or  wa¬ 
ving  lines.  The  faculte  being  elevations,  very  fatisfac- 
torily  explains  the  reafon  why  they  difappear  towards 
the  middle  of  the  fun,  and  reappear  on  the  other  mar¬ 
gin  ;  for  about  the  place  where  wc  lofe  them,  they  be¬ 
gin  to  be  edgewife  to  our  view ;  and  if  between  the  fa- 
culae  fliouid  lie  dark  fpots,  they  will  mod  frequently 


break  out  in  the  middle  of  the  fun,  becaufe  they  are  no  8;m.  Ip** 
longer  covered  by  the  fide- views  of  thefe  faculas.  |r'- 

The  Doctor  gives  a  very  particular  account  of  all  his 
obfervations,  which  feem  to  have  been  accurately  made, 
and  we  need  fearedy  add  with  excellent  telefcopes. 

For  that  account,  however,  we  mud  refer  to  the  me- 
moir  itfelf,  and  haden  to  lay  hefore  onr  readers  the  re- 
fult  of  his  obfervations.  “  That  the  fun  (fays  he)  has 
a  very  extenfive  atmofphere,  cannot  be  doubted  ;  and 
that  this  atmofphere  conlids  of  various  eladic  fluids,  that 
are  more  or  lefs  lucid  and  tranfpareni,  and  of  which  the 
lucid  one  is  that  which  fmnifhes  us  with  light,  feems 
alfo  to  be  fully  cftablifhed  by  *1  the  phenomena  of  its 
fpots,  of  the  faculse,  and  of  the  lucid  furface  itfelf. 

There  is  no  kind  of  variety  in  thefe  appearances  but 
what  may  be  accounted  for  with  the  greated  facility, 
from  the  continual  agitation  which,  we  may  eafily  con¬ 
ceive,  mud  take  place  in  the  regions  of  fuch  extci.five 
eladic  fluids. 

“  It  will  be  ncceflary,  however,  to  be  a  little  more 
particular  as  to  the  manner  in  which  I  fuopole  the  lu¬ 
cid  fluid  of  the  fun  to  be  generated  in  its  atmofphere. 

An  analogy  that  may  be  drawn  from  the  generation  of 
clouds  in  our  own  atmofphere,  feems  to  be  a  very  pro¬ 
per  one,  and  full  of  inftru&ion.  Our  clouds  are  pro^ 
bably  decompofitions  of  fome  of  the  elaflic  fluids  of  the 
atmofphere  itfelf,  when  fuch  natural  caufes,  as  in  this 
grand  chemical  laboratory  are  generally  at  work,  a6i 
upon  them  :  we  may  therefore  admit,  that  in  the  very 
extenfive  atmofphere  of  the  fun,  from  caules  of  the  fame 
nature,  fimilar  phenomena  will  take  place;  but  with 
this  difference,  that  t he  continual  and  very  extenfive  de¬ 
compofitions  of  the  eladic  fluids  of  the  fun  are  of  a 
phofphoric  nature,  and  attended  with  lucid  appearances, 
by  giving  out  light. 

“  Jf  it  fliouid  be  objected,  that  fuch  violent  and  un¬ 
remitting  decompofitions  would  exhauA  the  fun,  we 
may  recur  again  to  our  analogy,  which  will  ftirnifh  us 
with  the  following  refle&ions.  The  extent  of  our  own 
atmofphere,  we  fee,  is  dill  preferved,  no  twit  h(tan  ding 
the  copious  decompofitions  of  its  fluids  in  clouds  and 
falling  rain;  in  flaihes  of  lightning,  in  meteors,  and 
other  luminous  phenomena;  becaufe  there  are  frelh  lup- 
plies  of  eladic  vapours  continually  afeending  to  make 
good  the  wade  occafioned  by  thofe  decompofitions.  But 
it  may  be  urged,  that  the  cafe  with  the  decompofition 
of  the  eladic  fluids  in  the  folar  atmofphere  would  be 
very  different,  fincc  light  is  emitted,  and  does  not  re¬ 
turn  to  the  fun,  as  clouds  do  to  the  earth  when  they 
defeend  in  (howers  of  rain.  To  which  I  anfwer,  that, 
in  the  decompofition  of  phofphoric  fluids,  every  other 
ingredient  but  light  may  alio  return  to  the  body  of  the 
fun.  And  that  the  emiflion  of  light  mud  wade  the 
fun,  is  not  a  difficulty  that  can  be  oppoitd  to  our  hy- 
pothefis  :  for  as  it  is  an  evident  fact  that  the  fun  does 
emit  light,  the  fame  objection,  if  it  could  be  one,  would 
equally  militate  againd  every  other  afiignable  way  to 
account  for  the  phenomenon. 

“  There  are,  moreover,  confiderations  that  may  leffen 
the  preffure  of  this  alleged  difficulty.  We  know  the 
exceeding  fubtiltv  of  light  to  be  fuch,  that  in  ages  of 
time  its  emanation  from  the  fun  cannot  very  fenfibly 
leffen  the  fize  of  this  great  body.  To  this  may  be 
added,  that  very  poflibly  there  may  always  be  ways  of 
redoration  to  compenfate  for  what  is  lod  by  the  emif- 
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fion  of  light,  though  the  manner  in  which  this  can  be 
brought  about  (hould  not  appear  to  us.  Many  of  the 
operations  of  Nature  are  carried  on  in  her  great  labo¬ 
ratory  which  we  cannot  comprehend,  but  now  and  then 
we  fee  fome  of  the  tools  with  which  (he  is  at  work. 
We  need  not  wonder  that  their  conftruXion  (hould  he 
fo  Angular  as  to  induce  us  to  confefs  our  ignorance  of 
the  method  of  employing  them  ;  but  we  may  reft  allu¬ 
red  that  they  are  not  a  mere  lufus  nature."  Here  he 
alludes  to  the  great  number  of  fmall  tekfcopic  comets  ; 
which  he  fuppofes,  as  others  had  done  before  him,  may 
be  employed  to  reftore  to  the  fun  what  had  been  loft 
by  the  emiflion  of  light.  “  My  hypothecs,  however, 
(continues  he)  does  not  lay  me  under  any  obligation  to 
explain  how  the  fun  can  fuftain  the  wafte  of  light,  nor 
to  drew  that  it  will  fuftain  it  for  ever;  and  I  (hould  al- 
fo  lemark  that,  as  in  the  analogy  of  generating  clouds, 
1  merely  allude  to  their  production  as  owing  to  a  de- 
compofition  of  fome  of  the  elaftic  fluids  of  our  atrro- 
fphere,  that  analogy,  which  firmly  lefts  upon  the  faff, 
will  not  be  lefs  to  my  purpofe,  to  whatever  caufe  thele 
clouds  may  owe  their  origin.  It  is  the  fame  with  the 
lucid  clouds,  if  I  may  fo  call  them,  of  the  fun.  They 
plainly  exjft,  becaufe  wc  fee  them  ;  the  manner  of  their 
being  geneiated  may  remain  an  hypothesis — and  mine, 
till  a  better  can  be  propofed,  may  ftand  good  ;  but 
whether  it  does  or  not,  the  confequences  I  am  going  to 
draw  from  what  has  been  faid  will  not  be  afleXed  by 
it.” 

Before  he  proceeds  to  draw  thefe  confequences,  he 
informs  us  that,  according  to  the  above  theory,  a  dark 
fpot  in  the  fun  is  a  place  in  its  atmofphere,  which  hap¬ 
pens  to  be  free  from  luminous  decompofitions;  that  fa- 
culae  are,  on  the  contrary,  more  copious  mixtures  of 
fuch  fluids  as  deconipofe  each  other  ;  and  that  the  re* 
gions,  in  which  the  luminous  folar  clouds  are  formed, 
adding  thereto  the  elevation  of  the  faculse,  cannot  be 
lets  than  1843,  nor  much  more  than  2765  miles  in 
depth.  It  is  true,  continues  he,  that  in  our  atmofphere 
the  extent  of  the  clouds  is  limited  to  a  very  narrow  com* 
pafs  ;  but  we  ought  rather  to  compare  the  folar  ones  to 
the  luminous  decompofitions  which  take  place  in  our 
aurora  borealis ,  or  luminous  arches,  which  extend  much 
farther  than  the  cloudy  regions.  The  denfity  of  the 
luminous  folar  clouds,  though  very  great,  may  not  be 
exceedingly  more  fo  than  that  of  our  aurora  borealis . 
For  if  we  confider  what  would  be  the  brilliancy  of  a 
fpace  two  or  three  thoufand  miles  deep,  filled  with  fuch 
corrufcations  as  we  fee  now  and  then  in  our  atmofphere, 
their  apparent  intenflty,  when  viewed  at  the  diftance  of 
the  fun,  might  not  be  much  inferior  to  that  of  the  lu, 
cid  folar  fluid. 

From  the  luminous  atmofphere  of  the  fun,  he  pro¬ 
ceeds  to  its  opaque  body  ;  which,  by  calculation  from 
the  power  it  exerts  upon  the  planets,  we  know  to  be 
of  great  folidity  ;  and  from  the  phenomena  of  the  dark 
fpots,  many  of  which,  probably  on  account  of  their 
high  fituations,  have  been  repeatedly  feen,  and  other- 
wife  denote  inequalities  in  their  level,  we  furmife  that 
its  furface  is  diverfified  with  mountains  and  valleys. 

What  has  been  faid,  enables  us  to  come  to  fome  very 
important  conclufions,  by  remarking,  that  this  way  of 
confidering  the  fun  and  its  atmofphere  removes  the  great 
diffimilarity  we  have  hitherto  been  ufed  to  find  between 


its  condition  and  that  of  the  reft  cf  the  great  bodies  0: 
the  folar  fyftem. 

The  fun,  viewed  in  this  light,  appears  to  be  nothing 
tlfe  than  a  very  eminent,  large,  and  lucid  planet,  evi¬ 
dently  the  fipft ,  or,  in  ftriXnefs  of  fpeaking,  the  only 
primary  one  of  our  fyftem,  all  others  being  truly  fccon- 
dnry  to  it.  Its  Arnilruity  to  the  other  globes  of  the  1 0- 
lar  fyftem  with  regard  »o  its  lolidity,  its  atmofphere, 
and  its  diverfified  furface,  the  rotation  upon  its  ax^s, 
and  the  fall  of  heavy  bodies,  leads  us  cn  to  fuppefe 
that  it  is  moil  probably  alfo  inhabited,  like  the  reft  ot 
the  planets,  by  beings  whofe  organs  are  adapted  to  the 
peculiar  circuirftances  of  that  vait  globe. 

It  may,  however,  not  Le  amiffi  to  remove  a  certain.* 
difficulty,  which  arifes  from  the  effect  of  the  fun's  ray** 
upon  our  globe.  The  heat  which  is  here,  at  the  di¬ 
ftance  of  07  millions  or  miles,  produced  by  theie  rays, 
is  fo  confideraok,  that  it  may  be  objected,  that  the  fur- 
face  of  the  globe  of  the  fun  itfcli  mnft  be  feorched  uo 
beyond  all  conception. 

This  may  be  very  fubflantii.lly  anfwered  by  many 
proofs  drawn  from  natural  philojophy,  which  flaw  ih*t 
heat  is  produced  by  the  fun's  rays  only  when  they  ?.c\ 
upon  a  calorific  medium;  they  are  the  caufe  of  the  pro¬ 
duction  of  heat,  by  uniting  with  the  matter  of  (ire  which, 
is  contained  in  the  fubftances  that  are  heated  ;  as  the 
colli  Aon  of  flint  and  fleel  will  inflame  a  magazine  1  h 
gunpowder,  by  putting  all  the  latent  lire  it  contains  in¬ 
to  action.  But  an  intiance  or  two  of  the  manner  in 
which  the  folar  rays  produce  their  effitX,  will  bring  this 
home  to  our  moll  common  experience. 

On  the  tops  of  mountains  of  a  fadicicnt"  height,  ?t 
an  altitude  where  clouds  can  very  ft  Idem  reach  to  (bel¬ 
ter  them  from  the  direX  lays  of  the  fun,  we  always, 
■find  regions  of  ice  and  fnow.  Now  if  the  folar  rays 
themfelvts  conveyed  all  the  heat  v:e  find  on  this  globe.* 
it  ought  to  be  hotted  wheie  their  courfe  is  leaft  inter¬ 
rupted.  Again,  our  aeronauts  all  confirm  the  coldneis 
of  the  upper  regions  of  the  atmofphere  ;  and  Alice, 
therefore,  even  011  our  earth,  the  heat  of  any  Atuation 
depends  upon  the  aptnefs  of  the  medium  to  yield  to  the 
impreflion  of  the  folar  ray’s,  we  have  only  to  admit,  that 
on  the  fun  itfelf,  the  elaftic  fluids  compofirg  its  atino- 
fphere,  and  the  matter  on  its  fur  face,  are  of  fuch  a  na¬ 
ture  as  not  to  be  capable  of  any  txceflive  affection  from 
its  own  rays :  and  indeed  this  feems  to  be  proved  by 
the  copious  emiflion  of  them  ;  for  if  the  elaftic  fluids 
of  the  atmofphere,  or  the  matter  contained  on  the  fur- 
face  of  the  fun,  were  of  fuch  a  nature  as  to  admit  of  an 
eafy  chemical  combination  with  its  rays,  their  emiflion 
would  be  much  impeded. 

Our  author  then  proceeds  to  fupport  his  theory  by 
analogical  rcafoning6  ;  but  as  thefe  will  occur  to  fuch 
of  our  readers  as  are  converfant  with  therfpeculations  of 
aflronomers,  we  pafs  on  to  his  reflexions  upon  the  con* 
fequences  of  this  theory.  “  That  the  ftars  are -funs  can. 
hardly  admit  cf  a  doubt.  Their  immenfe  diftance  would 
perfeXly  exclude  them  from  our  view,  if  the  light  they 
fend  us  were  not  of  the  folar  kind.  Bcfides,  the  ana¬ 
logy  may  be  traced  much  farther.  The  fun  turns  on 
its  axis ;  fo  does  the  ftar  Algol ;  fo  do  the  ftars  called 

Lyrae,  J  Cephei,  »  Antinoi,  0  Ceti,  and  many  more  ; 
moft  probably  all.  From  what  other  caufe  can  we  fo 
probably  account  for  their  periodical  changes  ?  Again, 
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ouv  fun  lias  fpots  on  it?  furfaee  ;  fo  has  the  liar  Algol, 
and  fo  have  the  liars  already  named,  and  probably  eve¬ 
ry  ftai  in  the  heavens.  On  our  fun  thefc  fpot3  are 
changeable  ;  fo  they  are  on  the  ftar  Ceti,  as  evidently 
appears  from  the  irregularity  of  its  changeable  luftre, 
which  is  often  broken  in  upon  by  accidental  changes 
while  the  general  period  continues  unaltered.  The  fame 
little  deviations  have  been  obfeived  in  other  periodical 
ftars,  and  ought  to  be  aferihed  to  the  fame  caufe.  But 
if  liars  are  funs,  and  funs  arc  inhabitable,  we  fee  at  once 
what  an  exteniive  field  for  animation  opens  itielf  to  our 
view. 

“  It  is  true,  that  analogy  may  induce  us  to  conclude, 
that  lince  ftars  appear  to  be  funs,  and  funs,  according 
to  the  common  opinion,  arc  bodies  that  lerve  to  en¬ 
lighten,  warm,  and  fuftain  a  fyftem  of  planets,  we  may 
have  an  idea  of  numbeilefs  globes  that  ferve  for  the  ha¬ 
bitation  of  living  creatures.  But  if  thefe  funs  them- 
fclves  are  primary'  planets,  we  may  fee  fome  thoufands 
of  them  with  our  own  eyes,  and  millions  by  the  help  of 
tekf  opes,  when  at  the  fame  time  the  fame  analogical 
reafoning  Hill  remains  in  full  force  with  regard  to  the 
planets  which  thefe  funs  may  fupport.” 

The  Doctor  then  obfcrves,  that  from  other  confeder¬ 
ations,  the  idea  of  funs  or  ftars  being  merely  the  ftippor- 
ters  of  fyftems  of  planets,  is  not  abfolutely  to  be  ad* 
mitted  as  a  general  one.  “  Among  the  great  number 
of  very  comprefled  clutters  of  ftars  I  have  given  (fays 
he)  in  my  catalogues,  there  are  fome  which  open  a  dif¬ 
ferent  view  of  the  heavens  to  us.  The  ftars  in  them  are 
fo  very  clofe  together,  that,  notwithftanding  the  great 
diftance  at  which  we  may  fuppofe  the  duller  itftlf  to 
be,  it  will  hardly  be  poflibie  to  afiign  any  fufficient  mu¬ 
tual  diftance  to  the  ftars  compofing  the  clutter,  to  leave 
room  for  crowding  in  thofe  planets,  for  whofe  fupport 
thefe  ftars  have  been,  or  might  be,  fuppofed  to  exift. 
It  fhould  feem,  therefore,  highly  probable,  that  they 
exiil  for  themfelves;  and  are,  in  fa 61,  only  very  capital, 
lucid ,  primary  planets,  connected  together  in  one  great 
fyftem  of  mutual  fupport. 

“  The  fame  remark  may  be  made  with  regard  to  the 
number  of  vety  clofe  double  ftars,  wliofe  apparent  dia¬ 
meters  being  alike,  and  not  very  fmall,  do  not  indicate 
any  very  great  mutual  diftance  :  from  which,  however, 
mull  be  deduftled  all  thofe  where  the  different  diftances 
may  be  compenfated  by  the  real  difference  in  their  re- 
fpe&ive  magnitudes. 

“To  what  has  been  faid  may  be  added,  that,  in  fome 
parts  of  the  milky  way,  where  yet  the  ftars  are  not  ve¬ 
ry  ft  nail,  they  are  fo  crowded,  that  in  the  year  1792, 
Aug.  22.  3  found  by  the  gauges  that,  in  41  minutes  of 
time,  no  kfs  than  258,000  of  them  had  palled  through 
the  field  of  view  of  my  telefcope. 

“  It  feems,  therefore,  upon  the  w  hole,  not  impro¬ 
bable,  that  in  many  cafes  ftars  are  united  in  inch  clofe 
fyllems  as  not  to  leave  much  room  for  the  orbits  of 
planets  or  comets  ;  and  that  confequently,  upon  this 
account  alfo,  many  ftars,  unlefs  we  would  make  them 
mere  ufelefs  brilliant  points,  may  themfelves  be  lucid 
planets,  perhaps  unattended  by  fatdlites  ” 

What  a  magnificent  idea  does  this  theory  give  of  the 
univerfe,  and  of  the  goodntfs,  as  well  as  power,  of  its 
Author?  And  how  cold  mull  be  that  heart,  andmloud- 
ed  that  underfianding,  who,  after  the  contemplation  of 
can  for  one  moment  liften  to  the  atheiftical  doAuucs 


of  thofe  men  who  prefume  to  account  for  all  the  phe-  Sundi  K 
nomena  of  nature  by  chemical  affinities  ani  mechanieal  |f  >1 
attrndlion  ?  The  man  who,  e^en  in  his  heart,  can  fay,  ?utton,  J 
that  fuch  an  immenfe  fyftem,  differing  fo  widely  in  the 
ilrwfture  of  the  different  parts  of  it,  but  everywhere 
crowded  with  life,  is  the  die 61  of  unintelligent  agency, 
is  indeed,  to  ufe  the  emphatic  language  of  an  ancient 
aftronomer—  a  fool . 

SUNDA,  Straits  of,  arc  formed  by  the  approach 
of  the  fouth-eaft  extremity  of  the  illand  of  Sumatra 
to  the  north- well  extremity  ot  the  ifland  of  Java  (See 
thefe  ifiands,  EncycL).  The  llraits  arc  interfperfed 
with  a  number  of  fmall  ifies;  the  wdrole  difplaying  a  feene- 
ry  fcarcely  to  be  exceeded  in  the  foftnefs,  riclmefs,  and 
gaiety  of  its  appearance.  The  two  great  ifiands,  which 
are  low,  and  in  fome  places  marfhy  near  the  Ihore,  rife 
afterwards,  in  a  gradual  Hope,  towards  the  interior  of 
the  country,  admitting  in  their  afeent  every  variety  of 
fituation,  and  all  the  different  tints  of  verdure.  Of  the 
fmaller  ifiands,  a  few  have  lleep  and  naked  tides,  fuch 
as  one  in  the  middle  of  the  ftrait,  which  the  Englilh 
navigators  have  diftinguilhed,  oil  that  account,  by  the 
*  name  of  Thwart-the  way,  and  two  very  fmall  round  ones, 
called,  from  their  figures,  the  Cap  and  Button  (fee 
thefe  ifiands,  SuppL)  •,  but  moll  of  the  others  are  en¬ 
tirely  level,  founded  upon  beds  of  coral,  and  covered 
with  trees.  Some  of  thefe  ifiands  are  furrounded  with 
a  white  fandy  beach,  vitited  frequently  by  turtle  ;  but 
moll  of  them  are  adorned  with  thick  Ihrubbery  to  the 
water’s  edge,  the  roots  being  walhed  by  the  fea,  or  the 
branches  dipping  into  it  ;  and  on  the  outfide  are  flioals, 
in  which  a  multitude  of  little  aquatic  animals  are  bufied 
in  framing  calcareous  habitations  for  their  refdence  and 
prote&ion.  Thofe  fabrics  gradually  emerge  above  the 
furfaee  of  the  water,  and  at  length,  by  the  adventitious 
adhefion  of  vegetable  matter,  giving  birth  to  plants 
and  trees,  become  new  ifiands,  or  add  to  the  fize  of 
thofe  already  produced  by  the  fame  means.  It  is  im- 
poffible  not  to  be  llruck  with  the  diverfified  operations 
of  Nature  for  obtaining  the  fame  end,  whether  employ¬ 
ed  in  originally  fixing  the  granite  foundation  of  the 
Brazils,  or  in  throwing  up,  by  fome  fudden  and  fubfe- 
quent  convulfion,  the  ifland  of  Amllerdam,  or  in  con¬ 
tinuing  to  this  hour,  through  the  means  of  animated 
beings,  the  formation  of  new  lands  in  the  Straits  of 
Sunda,  —  Sir  George  Staunton's  Account  of  the  Britijh 
Embaffy  to  China. 

SUNNUD,  a  grant,  patent,  or  charter,  in  Bengal. 

SUPERPARTICULAR  Proportion,  or  Ra¬ 
tio,  is  that  in  which  the  greater  term  exceeds  the  lefts 
by  unit  or  1.  As  the  ratio  of  1  to  2,  or  2  to  3,  or  3 
to  4,  8c c. 

SUPERPARTIENT  Proportion,  or  Ratio,  is 
when  the  greater  term  contains  the  lefts  term  once,  and 
leaves  fome  number  greater  than  1  remaining.  As  tire 
ratio 

oft  3  to  5,  which  is  equal  to  that  of  1  to  1*  ; 

of  7  to  10,  which  is  equal  to  that  oft  t  to  See, 

SUPPLEMENT,  of  an  Arch  or  Angle,  in  geo¬ 
metry  or  trigonometry,  is  what  it  wants  oft  a  fenrucnele, 
or  of  180°  ;  as  the  complement  is  what  it  wants  of  a  qua¬ 
drant,  or  of  90°.  So,  the  ftupplement  of  30°  is  130°  ; 
as  the  complement  oft  it  is  40  . 

SUTTON  (Thomas,  Elq;),  founder  of  the  charter- 
houfe,  was  born  at  Knaith  in  Lincolnfhire,  in  1532,  oft 

an 


I 
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an  ancient  and  genteel  family.  He  was  educated  at 
Eton  fchool,  and  probably  at  Cambridge,  and  ftudied 
the  luv  in  Lincoln’s  Inn  ;  but  this  profeffion  not  fuit- 
ing  his  difpofition,  he  travelled  into  foreign  countries, 
and  made  fo  long  a  flay  in  Holland,  France,  Spain, 
and  Italy,  a 3  to  acquire  the  languages  of  thofc  vari¬ 
ous  nations.  During  his  abfence,  his  father  died,  arid 
left  him  a  cordiderable  fortune.  On  his  return  home, 
being  a  very- accomplished  gentleman,  he  became  fecre- 
tarv  to  the  earl  of  Warwick  and  his  brother  the  earl  of 
Leicefter.  By  the  former  of  thefe  noblemen,  in  1569, 
he  was  appointed  mafter  of  the  ordnance  at  Berwick  ; 
and  dillinguifhing  himfelf  greatly  in  that  lituation,  on 
the  rebellion  which  at  that  time  broke  out  in  the  north, 
he  obtained  a  patent  for  the  office  of  mafter  general  of 
the  ordnance  for  that  diiiridt  for  life.  He  is  named  as 
one  of  the  chiefs  cf  thofe  1  $oo  men  who  marched  into 
Scotland,  by  the  order  of  Queen  Elizabeth,  to  the 
affiltance  of  the  regent,  the  tail  of  Morton,  in  1573  ; 
and  he  commanded  one  of  the  five  batteries  which  obli¬ 
ged  the  ftrong  caftle  of  Edinburgh  to  furrender  to  the 
Englifh.  He  purchaftd  of  the  bifhop  of  Durham  the 
manors  of  Gatefhead  and  Wickham  ;  which,  producing 
coab mines,  became  to  him  a  fource  of  extraordina¬ 
ry  wealth.  In  1580,  he  was  reputed  to  be  worth 
L.  50,000 

Soon  a 'ter  this,  he  married  a  rich  widow,  who 
brought  him  a  confidcrable  eftate  ;  and  taking  up  the 
bufinefs  of  a  merchant,  riches  flowed  in  to  him  with 
every  tide.  He  is  faid  to  have  had  no  lefs  than  thirty 
agents  abroad.  He  was  likewife  one  of  the  chief  vic¬ 
tuallers  of  the  navy  ;  and  fee  ms  to  have  been  mafter  of 
the  barque  called  Sutton,  in  the  lift  of  volunteers  at¬ 
tending  the  Englifh  fleet  again!!  the  Spanifh  armada. 
It  is  probable,  aifo,  that  he  was  a  principal  inftrument 
in  the  defeat  of  it,  by  draining  the  bank  of  Genoa  of 
that  money  with  which  Philip  intended  to  equip  his 
fleet,  and" thereby  hindering  the  invafion  for  a  whole 
vear.  He  is  like  wife  faid  to  have  been  a  commiffioncr 
for  prizes  under  Lord  Charles  Howard,  High  Admiral 
of  Enghnd  ;  and  going  to  fea  with  letters  of  marque, 
he  tpok  a  Spanifh  {hip  worth  L.  20, coo.  His  whole 
fortune,  at  his  death,  appears  to  have  been  in  land 
L.  5,000  per  annum  ;  in  money,  upwards  of  L  60,000; 
the  great  ell  eftate  in  the  poficffiori  of  any  private  gen¬ 
tleman  till  much  later  times.  He  lived  with  great  mu¬ 
nificence  and  holpitality  ;  but  lofing  his  lady  in  1602, 
he  retired  from  the  world,  leflened  his  family,  and  lived 
in  a  private  frugal  manner  ;  and,  having  no  iffue,  refol- 
ved  to  diftinguifh  his  name  by  fo.ne  important  charity. 
Accordingly,  he  purchafcd  of  the  Earl  of  Suffolk  1  lo- 
ward  Houfe,  or  the  late  diffolved  charter-houfe,  near 
Smithfitld,  for  the  fum  of  L.  13,000,  where  he  found¬ 
ed  the  prefect  hofpital,  in  j  6 1 1 ,  for  the  relief  of  poor 
men  and  children.  Before  he  had  fixed  upon  this  de- 
fign,  the  court  endeavoured  to  divest  him  from  his  pur- 
pofe,  and  to  engage  him  to  make  Charles  I.  then  Duke 
of  York,  his  heir,  by  conferring  on  him  a  peerage; 
but  being  Ace  from  ambition,  and  now  near  his  grave, 
the  luftre  of  the  coronet  could  not  tempt  him  to  change 


his  plan.  He  died  the  nth  of  December,  1611,  at  Suwow. 

Hackney,  aged  79.  His  body  was  conveyed,  with  the - ^ 

mod  folemn  proceffion,  to  Chrift- church  in  London, 
and  there  depofited,  till  1614,  when  it  was  removed  to 
the  charter-houfe,  and  interred  in  a  vault  on  the  north 
fide  of  the  chapel,  under  a  magnificent  tomb. 

SUWOROW  (a)  RiMNiKSKr  (Count  Alexander), 
was  a  man  fo  eminent  in  his  profefiion,  that,  if  war  be 
an  art  founded  on  fcience,  it  would  be  improper  not  to 
give  fome  account  of  his  life  in  a  Work  of  this  nature. 

Various  accounts  of  him,  indeed,  are  already  in  the 
hands  of  the  public  ;  but  they  differ  fo  much  from  one 
another  in  the  pi&ures  which  they  prefent  of  the  man, 
that  it  is  not  eafy,  if  it  be  always  pofiible,  to  diflin- 
guifh  tr.uth  from  falfehood.  With  refpedt  to  the 
talents  of  the  General ,  there  is  not  room  for  the  fame 
difference  of  reprefentation  ;  becanfe  a  train  of  military 
fucceffes,  almoft  unrivalled,  has  rendered  thefe  conipicu- 
ous  to  all  Europe.  In  the  fhort  detail  that  our  limits 
permit  us  to  give  of  the  life  of  this  lingular  man,  \vc 
Lhall  avail  ourielves  of  all  the  information,  public  and 
private,  which  we  have  been  able  to  obtain,  and  believe 
to  be  authentic  ;  and  we  hope  to  make  our  readers  ac¬ 
quainted  with  fome  particulars  refpe6h‘ng  his  perfon 
and  domeflic  habits  which  are  not  yet  generally  known. 

The  family  of  Suworow  is  faid  to  have  been  from 
Sweden,  and  of  a  noble  defeent.  The  firfl  of  this 
name  fettled  in  Ruffia  about  the  latter  end  of  the  laft 
centmy  ;  and  having  engaged  in  the  wars  agaihft  the 
Tartars  and  the  Poles,  were  rewarded  by  the  Czars  of 
that  period  with  lands  and  peafants.  Bafil,  the  father 
of  our  hero,  is  faid  to  have  been  the  goafon  of  Peter 
the  Great  ;  to  have  been  held  in  high  eftimation  for  his 
political  knowledge  and  extenfive  erudition  ;  and  to  » 
have  enjoyed,  at  his  death,  the  two  fold  rank  of  Gene¬ 
ral  and  Senator  *.  ^  ?ee  ^ 

As  this  account  is  given  by  a  man  who  profeffes  to  ^lpary 
have  formed  an  intimate  acquaintance  with  Suworow//,,.  rJ/»- 
himfelf,  it  ought  to  be  correct  ;  and  yet  we  cannot  helped?'"  bf 
entertaining  fome  doubts  of  its  truth,  cr  at  leaft  of 
accuracy.  It  is  well  known,  that  extenlive  erudition ^ 
was  in  no  efteem  in  Ruffia  at  the  period  when  Bafil  FrtJeruk 
Suworow  is  here  faid  to  have  been  fo  learned  ;  and  it  AntLin*% 
is  likewife  known,  that  if,,  by  erudition,  be  meant  a 
knowledge  of  ancient  literature,  it  was  even  dtfpifed,  at 
a  much  later  period,  by  all  who  were  at  once  noble, 
and  poflefTed  of  lands  and  peafant3  (See  lie  s  si  a,  En- 
cycL).  The  truth  13,  as  we  have  learned  from  unquif- 
tionable  authority,  that  the  family  of  Smvoreiv  was  an¬ 
cient  and  refpe&able  ;  but  bring  far  from  aflDent,  and 
their  little  property  lying  at  the  very  extremity  of  the 
empire,  we  have  reafon  to  believe,  that  the  fubjedt  of 
this  memoir  was  the  nrft  of  the  family  that  ever  was  at 
couit.  Bafil,  however,  if  his  anceftors  were  from  Swe¬ 
den,  may  have  been  iree  from  the  Ruffian  prejudices 
againft  Greek  and  Latin  ;  and  this  is  the  more  pro¬ 
bable,  that  he  certainly  gave  a  learned  education  to  his 
fon. 

That  fon,  Alexander  Bafilowitch  Suworow,  was,  ac¬ 
cording  to  the  author  already  quoted,  born  in  the  year 

_  Gd  0; 


(a)  This  name  is  fpelled  fometimes  as  we  have  fuelled  it,  fometimes  Suwattcw,  and  fometimes  Suvoroff. 
This  laft  is  according  to  the  pronunciation  ;  but  we  have  adopted  the  orthography  of  the  General  hin  fell,  in  hi* 
letter  to  Charettc,  the  hero  of  Vendee, 
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Suworow.  i^o  :  we  have  fome  reafon  to  believe,  that  he  was  not 
v— born  before  1732.  His  father  had  deflined  him,  we 
are  told,  for  the  robe  ;  but  his  early  inclinations  impel¬ 
led  him  to  the  profeffion  of  a  ioldier  ;  and  in  1742  he 
was  enrolled  as  a  fu filter  in  the  guards  of  Seimonow. 
He  was  afterwards  a  corporal,  then  a  ferjeant,  and,  in 
27,-4,  he  quitted  the  guards  with  the  brevet  of  Lieu¬ 
tenant  in  the  army.  He  made  his  firfl  campaign  in 
'the  feven  years  war  againit  the  Pruflians,  in  the  year 
17^9,  entering  upon  a&ual  fervice  under  Prince  Yvol- 
gonfki.  As  fenior  officer  on  duty,  he  attended  on  the 
commander  in  chief  Count  Fermor,  who,  admiring  the 
confummate  refoiution  which  he  appeared  to  pofTefs, 
favoured  him  with  his  particular  confidence.  In  1761, 
he  was  ordered  on  fervice  in  the  light  treops  under  Ge¬ 
neral  Berg;  ar.d  with  the  rank  of  a  field  officer  (we 
think  that  of  Lieutenant-colonel)  he  performed  pro¬ 
digies  of  valour,  and  exhibited  much  of  that  character 
which  vias  afterwards  fo  fully  developed  and  difplayed. 
Even  then  he  feems  to  have  formed  the  refoiution  of 
dying  on  the  held  of  battle  rather  than  fuffer  himfelf 
to  be  taken  prifoner  ;  for  when,  with  a  handful  of 
troops,  he  was  once  fnrrounded  by  a  large  detachment 
of  Pruflians,  he  determined  to  cut  his  way  through 
tl im,  or  ptrifh  in  the  attempt.  In  this  daring  enter- 
prife  he  was  not  only  f  lccefsful,  but  contrived  to  carry 
off  with  him  twenty  prifoners,  though  lie  was  obliged 
to  abandon  two  field-pieces,  which  he  had  a  little  be¬ 
fore  taken  from  a  fmaller  detachment. 

At  the  peace  of  1762,  he  received  from  the  E»n- 
prtfs  a  colonel's  commiffion,  written  with  her  own 
hand;  and  being  advanced,  in  1768,  to  the  rank  of 
brigadier,  he  was,  in  the  month  of  November,  ordered 
to  repair,  with  all  poffibie  fpeed,  to  the  frontiers  of  Po¬ 
land.  At  that  unfavourable  feafon,  he  eroded  rivers 
and  morafies,  whofe  paffage  was  rendered  more  difficult 
by  flight  frofts  ;  and,  in  the  courfe  of  a  month,  traver- 
fed  900  Englifh  miles,  with  the  lofs  of  only  a  few  men 
in  the  environs  of  Smolenfko. 

The  object  of  the  Emprefs,  at  this  time,  was  to  fub- 
due  the  Polifh  confederates,  and  to  pofiefs  herfdf  of 
certain  provinces  of  that  ill  fated  kingdom.  How  com¬ 
pletely  fhe  and  her  two  allies,  the  Emperor  of  Germa¬ 
ny  and  the  King  of  Pruffiu,  fucceeded  in  their  enter- 
prife,  has  been  related  elfewhere  (fee  Poland,  En- 
cycl . ).  It  is  fufficient,  in  this  memoir,  to  obferve,  that 
the  fucceffes  of  the  Ruffians  were  chiefly  owing  to  the 
military  Ikill  and  intrepidity  of  Suworow,  who  was 
their  only  addive  General,  and  was  indeed,  for  four 
yeais,  almofl  conflantly  employed  in  offenfive  operations 
•ngainfl  the  confederates.  Not  to  mention  the  nume¬ 
rous  adions  and  fkirmifhes  of  an  inferior  kind,  in  which 
his  condud  and  courage  were  always  displayed,  the 
victory  at  Staloviz,  over  a  fuperior  force,  ably  com¬ 
manded,  and  the  capture  of  Cracow,  were  alone  fuffi- 
ciert  to  intitle  him  to  the  cha  rafter  which  he  ever 
afterwards  fo  well  fupported.  The  former  of  thefe 
drew  the  highefl  encomiums  from  the  great  Frederick 
of  Pruflia  ;  and  the  latter  decided  the  fate  of  Poland. 
It  is  pioper  to  add,  that  Sinvorow,  on  thefe  occafions, 
did  not  tarnifh  his  laurels  by  unnecefiarv  cruelty.  When 
a  French  officer,  who  funendered  at  Cracow,  offered 
him  his  fword,  according  to  the  cutlom  of  war,  he  re- 
fufed  it,  Eying,  that  he  would  not  take  the  fword  of  a 
brave  man,  whofe  mailer  was  not  &t  war  with ‘his  fo- 


vereign  ;  and,  even  to  the  leaders  of  the  confederates,  Suworow, 
he  granted  better  terms  of  capitulation  than  they  had 
the  prefumption  to  afk. 

In  the  year  1770,  he  had  been  promoted  to  the  rank 
of  Major  general ;  and  for  his  exploits  in  the  Polifh  war, 
the  Emprefs  conferred  upon  him,  at  different  times,  the 
orders  of  St  Ann,  St  George,  and  Alexander  Newfky. 

After  performing  fome  important  fervices  on  the 
frontiers  of  Sweden,  Suworow  received  orders,  in  the 
beginning  of  177 3,  to  join  the  army  in  Moldavia,  un¬ 
der  the  command  of  Field- marfhal  Romar.zow  ;  and 
there  he  began  that  glorious  career,  which  foon  made 
his  name  a  terror  to  the  Turks.  His  firfl  exploit  was 
the  taking  of  Turtukey  ;  of  which  lie  wrote  the  follow¬ 
ing  laconic  account  to  the  commander  in  chief  : 

“  Honour  and  glory  to  God  !  Gloiy  to  you,  Ro- 
manzow  !  We  are  in  poffeffion  of  'Turtukey,  and  I 
am  in  it  1  “  Suworow.” 

Durin-r  the  remainder  of  the  war,  which  was  of  fnort 
continuance,  Suworow  was  conflantly  engaged,  and 
conflantly  fuccefsful.  In  the  beginning  of  the  year 
1774,  lie  was  promoted  to  the  rank  of  Lietenaot-gene- 
ral  ;  and  on  the  1  tth  of  June  of  the  fame  year,  he  de¬ 
feated  the  Turks  in  a  great  battle,  in  which  they  loll 
3000  men  killed,  fome  hundreds  of  prifoners,  40  pieces 
of  artillery,  and  80  ftandards,  with  their  fuperb  camp. 

Soon  after  this  victory,  peace  was  concluded  between 
the  two  courts  ;  and  Lieutenant  general  Suworow  was 
ordered  to  proceed  with  all  poffibie  hafle  to  Mofcow, 
to  affift  in  appeafing  the  interior  troubles  of  that  part 
of  the  empire. 

Thefe  troubles  were  occafioned  by  a  Coffac  rebel,  of 
the  name  of  Pugatche^w ,  or  Pugatcheff^  who,  at  the  head 
of  a  party  of  his  difeon tented  countrymen,  had  long 
eluded  the  vigilance  of  Count  Panin,  the  commander  in 
chief  in  Mufcovy,  and  frequently  cut  off  detachments 
of  the  army  which  were  fent  out  in  quell  of  him.  The 
chace  of  Pugatcheff,  for  fuch  it  may  be  called,  was 
now  wholly  entrufted  to  the  well-known  aftivity  of 
Suwoiow  ;  and  that  General,  after  purfuing  the  rebel 
with  inconceivable  rapidity,  through  woods  and  deferts, 
came  up  with  him  at  a  place  called  Urlafk,  and  carried 
him  prifoner  to  Count  Panin,  who  fent  him  to  Mof¬ 
cow,  where  he  fuffered  the  punifhment  due  to  his  crimes. 

This  infurgent,  it  is  faid,  had  at  one  time  collefted 
fuch  a  force,  and  was  followed  with  fuch  enthufiafm, 
that,  if  his  underllanding  had  bear  equal  to  his  cou¬ 
rage,  and  his  moderation  had  kept  pace  with  his  power, 
lie  might  have  pofiefled  himfelf  of  Mofcow,  and  made 
the  Imperial  Catharine  tremble  on  her  throne. 

For  feveral  years  after  the  taking  of  Pugatcheff,  Su¬ 
worow  was  emuloyed  in  the  Crimea,  on  the  Cuban,  and 
againll  the  Nogay  Tartars,  in  a  kind  of  fervice  which, 
though  it  was  of  the  utmofl  importance  to  the  Em¬ 
prefs,  and  required  all  the  addrels  of  the  Lieutenant- 
general,  furnilhed  no  opportunities  for  that  wonderful 
difplay  of  promptitude  and  refonree  which  had  charac- 
terifed  his  more  arrive  campaigns.  One  incident,  how¬ 
ever,  mull  be  mentioned,  even  in  this  fhort  memoir, 
becaufe  it  (hews  the  natural  difpofition  of  the  man. 

During  the  winter  that  Suworow  paffed  among  the 
Tartars,  he  was  frequently  vifited  by  the  chiefs  of  that 
nation  ;  and  at  one  of  thefe  vifits,  Mechmed  Bay,  the 
chief  of  the  Gediffens,  often  joked  with  Muffa  Bay. 
another  chief,  on  his  inclination  to  marry.  Muffa  Bay 

was 
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t^orow.  'was  fo  extremely  old,  that  Suworow  thought  the  con- 
-v—J  verfation  ridiculous  ;  and v  one  day  afked  him.  What 
ground  Mechmed  could  have  for  fucii  idle  talk  ?  Muf- 
fa  replied,  that  Mechmed  Bey  was  right  ;  that  he  wifh- 
•  ed  to  marry  ;  and  that  he  hoped  the  General  would 
make  him  a  prefent  of  a  beautiful  Tartar  girl  of  fix* 
teen  !  Suworow  immediately  bought  a  young  Tartar 
Have  of  a  CofTac  for  100  rubles,  and  fent  her  to  Muffa 
Bey;  who  married  her,  lived  with  her  a  very  few  years, 
and  died  at  the  age  of  one  hundred  and  eight !  regret¬ 
ted,  we  are  told,  by  the  Lieutenant-general,  who  regard- 
r  ed  him  with  great  efteem  and  attachment. 

In  the  end  of  the  year  1 786,  Suworow  was  promoted 
to  the  rank  of  General  in  Chief ;  and,  at  the  breaking  out 
of  the  war  with  the  Turks  in  1787,  he  (hewed  how 
well  he  was  intitled  to  that  rank,  by  his  mafterly  de¬ 
fence  of  Kinburn  ;  a  place  of  no  flrength,  but  of  great 
importance,  as  it  is  iituated  at  the  mouth  of  the  Dnei- 
per,  oppofite  to  Oczakow.  For  the  zeal  and  abili¬ 
ties  which  he  difplayed  on  this  occafion,  the  Emprefs 
decorated  him  with  the  order  of  St  Andrew  ;  gave  him 
fix  crofles  of  the  order  of  St  George,  to  be  diftributed, 
according  to  his  judgment,  among  fuch  of  his  officers 
as  had  mod  diftinguifhed  themfelves  ;  and,  in  a  very 
’flattering  letter,  regretted  the  wounds  which  he  had 
received  in  defending  the  place. 

At  the  fiege  of  Oczakow,  Smvorow,  who  command¬ 
ed  the  left  wing  of  the  army  under  Prince  Potemkin, 
received  a  dangerous  wound  in  the  nape  of  the  neck, 
which  was  followed  by  fo  fmart  a  fever,  that,  for  fome 
time,  his  life  was  dtfpaired  of ;  but  he  perfevered  in 
his  long  accuftomed  pra&ice  of  preferring  regimen  to 
medicine,  and  his  health  was  gradually  re-eftablilhed* 
In  the  year  1789,  he  was  appointed  to  the  command 
of  the  army  which  was  to  co-operate  with  the  Prince  of 
Saxe  Cobourg  in  Walachia  ;  and,  by  inarches  of  in¬ 
conceivable  rapidity,  he  twice,  in  the  Fpace  of  two 
months,  preferved  the  army  of  that  Prince  from  inevi¬ 
table  deftru&ion.  Putting  himfelf  at  the  head  of  8coo 
Ruffians,  and  literally  running  to  the  aid  of  his  ally,  he 
came  up  with  the  Turks  in  time  to  change  the  fate  of 
the  day  at  the  battle  of  Forhani,  which  was  fought  on 
the  21ft  of  July  ;  and  again  at  Rymnik,  which,  with 
7000  men,  he  had  reached  with  equal  celerity,  he  gain¬ 
ed,  on  the  2 2d  of  September,  in  conjun&ion  with  the 
Prince,  one  of  the  greateft  vidtories  that  have  ever  been 
atchieved.  According  to  the  leaft  exaggerated  ac¬ 
count,  the  Turkifh  army,  commanded  by  the  Grand 
Vifier  in  perfon,  amounted  to  90,000  or  100,000 
men  ;  of  which  70,000  were  chofen  troops  :  whilft 
the  army  of  the  allies  exceeded  not  25,000.  At  the 
commencement  of  the  attack,  Suworow,  who  had  re- 
connoicered  the  country,  and  formed  the  plan  of  the 
battle,  called  out  to  his  Ruffians,  “  My  friends,  look 
not  at  the  eyes  of  your  enemies,  but  at  their  breads  ; 
it  is  there  that  you  mufl  thrufl  your  bayonets.”  No 
quarter  was  given  to  the  Turks  ;  and  on  this  account 
the  Ruffian  General  has  been  charged  with  favage  fe¬ 
rocity  :  but  the  charge,  if  not  groundlefs,  muft  be  {hared 
equally  between  him  and  the  Prince  of  Cobourg.  The 
commanders  of  the  allied  army,  aware  of  the  immenfe  fu- 
periority  of  their  enemies,  had  refolved,  before  the  en¬ 
gagement,  not  to  encumber  themfelves  with  prifoners, 
whom  they  could  not  feenre  without  more  than  hazard¬ 
ing  the  fate  of  the  day  :  And  where  is  the  man,  who 
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admits  the  lawfulnefs  of  war,  that  will  condemn  fuch  Suworow. 
conduct  in  fuch  critical  circumtlances  ?  ^ 

The  taking  of  Bender  and  Belgrade  were  the  im- 
mediate  confequences  of  the  vi&ory  of  Rymnik  ;  and 
fo  fenfible  was  the  Emperor  Jofeph  how  much  the  ra¬ 
pid  movements  and  military  /kill  of  Suworow  had  con¬ 
tributed  to  that  victory,  that  he  immediately  created 
him  a  Count  of  the  Roman  empire,  and  accompanied 
the  diploma  with  a  very  flattering  letter.  Similar  ho¬ 
nours  were  conferred  upon  him  by  his  own  fovereign, 
who  fent  him  the  diploma  of  Count  of  the  empire  of 
Ruffia,  with  the  title  of  Rymnikiki,  and  the  order  of 
St  Andrew  of  the  firft  clafs. 

In  the  autumn  of  1790,  Prince  Potemkin  wrote  to  ^ 

Count  Suworow,  requefting  a  particular  conference. 

The  General,  who  conjectured  the  objeft  of  it,  fent 
him  the  following  anfwer  ;  “  The  flotilla  of  row-boats 
will  get  poflefiion  of  the  mouths  of  the  Danube  ;  Tul- 
cia  and  Ifaccia  will  fall  into  our  power;  our  troops, 
fupported  by  the  veflcls,  will  take  lfmailow  and  Brahi- 
low,  and  make  Tcliiftow  tremble.”  He  was  perfectly 
right  in  bis  conje&ure  :  it  was  to  concert  with  him 
mtafures  for  the  taking  of  lfmailow  that  the  Prince 
had  requefted  the  conference.  He  did  not,  however, 
receive  orders  to  undertake  that  defperate  enterprise  till 
the  beginning  of  November,  when  he  lapidly  approach¬ 
ed  towards  that  fortrefs.  His  army,  by  fea  and  land, 
confifted  of  23,000  men  ;  of  whom  one- half  were  Cof- 
facs,  and  of  tliefe  many  were  iick.  The  troops  of  the 
garrifon,  which  were  under  the  orders  of  feven  Sultans, 
amounted  to  43,000  men,  of  whom  nearly  one  half 
were  JanifTaries  ;  the  fortrefs  was  by  much  the  ftrongeft 
of  any  on  the  Turkifh  frontier  :  it  was  under  the  com¬ 
mand  of  an  old  warrior,  who  had  twice  refufed  the 
dignity  of  Grand  Vifier,  and  had  difplayed  againft  the 
Auftrians  confiderabte  abilities,  as  well  as  the  moft  in¬ 
trepid  courage  ;  and  the  Grand  Seignior  had  publiflied 
a  firman,  forbidding  the  garrifon,  on  pain  of  death 
without  trial,  to  furrender  on  any  terms  whatever. 

Potemkin,  knowing  that  Suworow  had  with  him  no 
battering  cannon,  and  dreading  the  confequences  of  a 
repulfe,  wrote  to  the  General,  that  if  he  was  not  cer¬ 
tain  of  fuccef?,  he  would  do  well  not  to  rifle  an  aflault. 

The  laconic  reply  was  ;  “  My  plan  is  fixed.  The  Ruf* 
fian  army  has  already  been-  twice  at  the  gates  of  Ifmai- 
low ;  and  it  would  be  fhameful  to  retreat  from  them  the 
third  time  without  entering  the  place.”  To  fpare  the 
effufion  of  blood,  however,  if  poffible,  he  fent  a  note 
to  the  Serafkier  who  commanded  in  lfmailow,  to  allure 
him,  upon  Count  Suworow’s  word  of  honour,  that  if 
he  did  not  hang  out  a  white  flag  that  very  day,  the 
place  would  be  taken  by  aflault,  and  all  the  garrifon 
put  to  the  fword.  The  Serafkier  returned  no  anfwer 
to  the  note  ;  but  another  commander  wras  pleafed  to 
(ay,  that  u  The  Danube  wrould  ccafe  to  flow,  or  the 
heavens  bow  down  to  the  earth,  before  lfmailow  would 
furrender  to  the  Ruflians !  ” 

Having  concerted  with  the  Admiral  proper  meafures 
for  the  aflault,  Suworow  parted  the  night,  with  fomc 
officers  of  his  fnite,  in  impatient  vigilance  for  the  ap¬ 
pointed  hour  when  the  fignals  were  to  be  given.  Thefe 
were  the  firing  of  a  muiket  at  three,  four,  and  five  in 
the  morning,  when  the  army  rufhed  upon  the  place  ; 
and  notwithftanding  the  defperate  oppofition  of  the 
Turks,  the  depth  of  the  moat,  and  the  height  of  the 
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Suwo-ow.  ramparts,  they  were  completely  matters  of  Ifmailovv  by 
*  foui  o’clock  P.  M.  In  this  one  dreadful  day  the  Ot¬ 
tomans  loll  3 3, coo  men  killed  or  dangeroufly  wounded; 
r 0,000  who  were  taken  prifoners  ;  l>elides6ooo  women 
and  children,  and  200  3  Chriftians  of  Moldavia,  who  fell 
in  the  general  maffiicre.  The  place  was  given  up  to 
plunder  for  three  days,  according  to  agreement  with 
the  army  before  the  affault ;  but  we  have  authority  to 
fay,  that  no  perfon  was  murdered  in  cold  blood,  who 
did  not  nrefer  his  property  to  his  life. 

The  Ruffians  found  in  Ifmailow  232  pieces  of  can¬ 
non,  many  large  and  fmall  magazines  of  gunpowder,  an 
immenfe  quantity  of  bombs  and  balls,  34**  Randards  al- 
mofl  all  Rained  with  blood,  provTions  for  the  Turkifh 
army  for  fix  months,  and  about  10,000  horfes,  of  which 
many  were  extremely  beautiful.  Smvorow,  who  was 
inacceffible  to  any  views  of  private  interett,  did  not  ap¬ 
propriate  to  himfelf  a  fingle  article,  not  fo  much  as  a 
horfe  ;  but  having,  according  to  his  cuttom,  rendered 
folemn  thanks  to  God  for  his  vi&ory,  wrote  to  Prince 
Potemkin  the  following  Spartan  letter:  u  The  Ruffian 
colours  W3ve  on  the  ramparts  of  Ifmailow.,, 

Peace  being  concluded  with  the  T urks  in  December 
1791,  no  political  events  occurred  from  that  period  to 
call  forth  the  military  talents  of  Suworow  till  1794. 
In  the  beginning  of  that  year  mutinies  having  broken 
out  among  the  >'oli(h  troops  in  the  fervice  ot  Ruffia, 
and  the  Emprefs,  with  her  two  potent  allies,  having  di- 
getted  the  plan  for  the  partition  of  Poland,  Count  Su¬ 
worow  received  orders,  in  the  month  of  May,  to  pro¬ 
ceed,  by  forced  marches,  into  Red  Ruffia,  with  a  corps 
of  1 5,000  men,  and  to  difarm  all  the  Polifh.  troops  in 
that  orovirce.  This  fervice  he  performed  without  the 
effufion  of  blood,  difarming  in  lefs  than  a  fortnight 
8coo  men,  difperfed  over  a  country  of  I  50  miles  in  cir¬ 
cuit.  Soon  afterwards  he  was  ordered  to  march  into 
the  interior  of  Poland;  the  King  of  Pruffia  having  been 
obliged  to  raife  the  fiege  of  Warfaw,  and  the  Emprefs 
perceiving  that  more  vigorous  meafures  than  had  hither¬ 
to  been  purfued,  were  neceflary  to  accomplifh  her  de- 
figns. 

To  give  a  detailed  account  of  his  route  to  Warfaw, 
would  be  to  write  the  hiftory  of  the  Polifh  war,  and 
not  the  memoirs  of  Count  Suworow.  It  has  been  rafh- 
Iy  fuppofed,  that  he  had  to  contend  only  with  raw 
troops,  commanded  by  inexperienced  leaders,  who  were 
not  cordially  united  among  themfelves  ;  but  the  fa&  is 
othervvife,  and  Suworow  never  difplayed  greater  refouice 
in  the  day  of  danger,  than  in  the  numerous  battles  and 
fldrmifhes  in  which  he  was  engaged  on  his  march  to  the 
capital  of  Poland.  At  laft,  after  furmounting  every  ob- 
flacle,  he  fat  down,  on  the  226.  of  O&ober,  before  Pra- 
ga,  a  ftrongly  fortified  fuburb  of  Warfaw,  defended  by 
a  formidable  artillery,  and  a  garrifon  of  30,000  men, 
rendered  defperate  by  their  fituation.  The  Ruffian  ar¬ 
my  exceeded  not  22,000;  and  with  that  comparative¬ 
ly  fmall  force  he  refolved  to  ftorm  Praga,  as  he  had 
Rormed  Ifmail.  Having  ere&ed  fome  batteries  to  de¬ 
ceive  the  garrifon  into  a  belief  that  they  were  to  be  re¬ 
gularly  befieged,  he  concerted  with  the  other  Generals 
the  mode  of  affault  ;  and  when  every  thing  was  ready, 
he  gave  his  orders  in  thefe  words  :  u  Storm,  and  take 
the  batteries,  and  cut  down  all  who  refitt  ;  but  (pare 
the  inhabitants,  unarmed  perfons,  and  all  who  fhall  aik 
for  quarter.” 
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There  are  but  few  examples  of  a  military  operation  Suwor<m 

fo  boldly  conceived,  fo  fkilfully  performed,  or  fo  impor-  ' - v — j* 

tant  in  its  confequcnces,  as  the  taking  of  Praga.  The  Ip 

affault  was  made  at  once  in  feven  different  places  at  five 
in  the  morning ;  and  at  nine  the  Ruffians  were  matters 
of  the  place,  having  penetrated  by  pure  force  a  triple 
entrenchment*  Of  the  Poles  13,000  lay  dead  on  the 
field  of  battle,  one- third  of  whom  were  the  flower  of 
the  youth  of  Warfaw  ;  above  2000  were  drowned  in 
the  Vittula;  and  14,680  were  taken  prifoners,  of  whom 
8000  were  difarmed  and  immediately  fet  at  liberty,  and 
the  remainder  the  next  day.  We  mention  thefe  cir- 
cumftances,  becaufe  they  completely  refute  the  tales  of 
thofe  Jacobin  fcnbblers,  who  have  fo  ftrexmoufly  en¬ 
deavoured  to  tarnifh  the  laurels  of  the  Ruffian  hero,  by 
reprefenting  him  as  having  ordered  a  general  maflacre 
of  men,  women,  and  children.  The  artillery  taken  from 
the  enemy  confiRed  of  104  pieces  of  cannon  and  mor¬ 
tars,  chiefly  of  large  calibre.  The  Ruffians  had  580 
men  killed,  of  whom  eight  were  fuperior  and  Raff-offi¬ 
cers,  and  900  wounded,  of  whom  23  were  officers. 

Soon  after  the  ftormiug  of  Praga,  Warfaw  capitula¬ 
ted,  and  Suworow  was  received  into  the  city  by  the 
magiftrates  in  a  body,  and  in  their  ceremonial  habits. 

When  the  prefident  prefented  to  him  the  keys  of  the 
city,  he  preffed  them  to  his  lips,  and  then;  holding  them 
up  towards  heaven,  he  faid,  t(  Almighty  God,  I  ren¬ 
der  thee  thanks,  that  I  have  not  been  compelled  to  pur- 
chafe  the  keys  of  this  place  as  dear  as . 99  Turn¬ 

ing  his  face  towards  Praga,  his  voice  failed  him,  and 
his  cheeks  were  inttantly  bathed  with  tears.  As  he 
rode  through  the  ttreets,  the  windows  were  filled  with 
fpedlators,  who  were  delighted  with  the  return  of  or¬ 
der,  and  the  aflurance  of  peace  ;  and  the  air  refounded 
with  the  exulting  exclamations  of  <£  Long  live  Catha* 
rine  !  Long  live  Suworow  !” 

Thus  did  Count  Suworow,  in  the  courfe  of  a  very- 
few  months,  overturn  the  kingdom  and  republic  of  Po¬ 
land.  It  is  not  our  bufinefs,  in  this  article,  to  decide 
on  the  juilice  of  the  caufe  in  which  lie  was  embarked. 

Of  the  Polifh  revolution,  which  gave  rife  to  the  war 
that  fubverted  the  republic,  and  fwept  it  from  the  num¬ 
ber  of  fovereign  Rates,  the  reader  will  find  forae  account 
under  the  title  Poland  in  the  Encyclopedia  ;  but  it  is 
here  proper  to  acknowledge,  that  we  do  not  now  think 
fo  favourably,  as  when  we  wrote  that  article,  of  the 
views  and  principles  of  thofe  who  framed  the  conftitu- 
tion,  which  brought  upon  them  the  Ruffian  and  Pruf- 
fian  arms.  Subsequent  events  Lem  to  have  proved 
completely,  that  if  Poland  had  not  been  conquered  by 
the  allied  powers,  it  would  foon  have  been  involved,  un¬ 
der  Kofkiufko  and  his  Jacobinical  adherents,  in  all  the 
horrors  of  revolutionary  France;  and  the  unhappy  king, 
in  Read  of  being  carried  captive  into  Ruffia,  would  pro¬ 
bably  have  finiihed  his  courfe  on  a  fcaffold.  Suworow, 
who  never  concerned  himfelf  with  the  intrigues  of 
courts,  and  expre-fled  011  all  occafions  the  moR  fove¬ 
reign  contempt  of  thofe  Generals  who  affedted  to  pof- 
fefs  the  fecrets  of  ftatefmen,  probably  never  enquired 
into  the  final  objedf  of  the  war,  but  thought  it  his  du¬ 
ty  to  execute,  in  his  own  fphere,  the  orders  of  his  Im¬ 
perial  mifirefs.  So  fenfible  was  Catharine  of  the  pro¬ 
priety  of  this  condndi,  and  of  the  zeal  and  abilities 
which  he  had  difplayed  in  the  Politti  campaign,  that 
immediately  on  receiving  accounts  of  the  Running  of 
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worow.  Pr?.ga  and  the  iubmiflion  of  War  few,  (be  announced 

<  ^ -  tQ  jjimj  in  a  jitter  written  with  her  own  hand,  his  well- 

earned  advancement  to  the  rank  of  Field- marfhal  Ge¬ 
neral.  Nor  did  her  muniiicence  flop  there:  She  load¬ 
ed  him  with  jewels,  and  presented  him  with  an  eilate  cf 
7COO  peafants,  in  the  dittrid  ofKubin,  which  had  been 
the  feme  of  his  firll  battle  in  the  courfe  of  the  cam¬ 
paign. 

From  the  fubjugation  of  Poland  we  hear  little  more 
of  Field  maiflial  Suworow  till  he  entered  upon  his  g!o 
■jious  career  in  Italy,  lie  is  faid,  indeed,  to  have  given 
offence  to  the  prefent  Emperor  foon  after  his  accefiion 
to  the  throne,  by  affording  protection  to  fome  merito¬ 
rious  officers,  whom  his  Majefly  had  in  an  arbitrary 
manner  difmiffed  from  the  fervice;  but  that  offence  was 
overlooked,  and  Suworow  called  again  into  aftion,  when 
Paul  joined  the  coalition  againft  France. 

Of  the  exploits  of  the  l'ield  marfhal  in  Italy,  where, 
to  ufc  his  own  wolds,  he  deftroyed  armies  and  overturn- 
ed  ftates,  we  have  given  a  full  account  under  the  title 
Revolution  in  this  Supplement.  In  his  former  cam- 
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paigns,  the  wifdom  of  his  meafures,  the  diftnbation  cf  Severn* 
his  forces,  the  undaunted  character  cf  his  operation*,  v  * 
and  the  progreffive  continuance  of  his  iiiccefles,  iarnifh 
proofs  of  the  fupciiority  of  his  talents  haidly  to  be  pa¬ 
ralleled  in  the  annals  of  modern  war  ;  but,  animated  by 
the  noble  ntfs  of  his  cau'e,  and  confiding,  as  he  laid,  in 
the  God  of  battles,  he  items  in  his  lait  campaign  to 
have  lurpafted  himltU  (ij).  It  would  appear,  however, 
that  his  own  Sovereign  thought  otherwise  ;  and  if  he 
did,  he  w’as  certainly  as  firgular  in  that  opinion  as  he 
is  faid  to  be  in  many  others.  Confidtring  the  Field- 
marihal  as  the  conqueror  of  Italy,  he  had  indeed  crea¬ 
ted  him  a  Prince  by  the  ftyle  and  title  of  Prince  Su¬ 
worow-  Itahjhi:  but  how  did  he  receive  him,  when  he 
returned  into  the  Ruffian  dominions  at  the  head  ol  his 
veteran  and  victorious  bands  ? 

Though  the  old  warrior  thought  himfelf  aimoft  be¬ 
trayed  at  the  end  of  the  campaign  by  the  crooked  po¬ 
licy  of  the  court  of  \  ienna,  he  doubtlefs  hoped  to  be 
received  at  the  court  of  St  Peterfburgh,  if  not  with 
triumphal  arches,  at  leaft  with  the  moil  public  tedimo- 
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M  Were  any  other  proof  than  a  Ample  narrative  of  his  fuccefs  ncccffary  to  evince  the  abilities  d^ayed  by 
MarfhM  Suworol  in  the  laft  campaign,  that  proof  might  be  found  m  the  fad  icverfes  of  the  prefent.  At  the 
otnW  of  the  campaign  of  i8co,  the  allies  poffeffcd  infinitely  greater  advantages  over  the  enemy  t  .n  at 

8“'""/  ?'  ,.-rf  |]th  ’  of  v.blch  teat  advancing  upon  him  tvith  the  ulaal  celemy  of  tlic 

pi„n,  of  Marengo.  ffyen  afterThc'two  iJllile  armie  met,  and  fought,  on  the  ictl.  of  July,  one  of 

!Tl£3t5ta  S‘,'h  prefent  <W  1WL  of  W  «  «  « 

tions  which  were  the  confequence  o  t  \eir  c  g  Conful  but  partly  by  the  provident  conduft  of 

ttuSSfitt n:;,  « .P<4W-  - « .  ***  r 

»  ***  -  -V,  a  vigorous  and  f.ccefs- 

ful  charge  with  a  body  of  cavalry  that  had  )<-t  ^"twrfaf  mies  ?  The  Auftrians  had  loft  i;oco  men,  and  the 
But  even  atter  this  defeat,  what  was  the  ftate “  J at  vinThad  the  viftory  to  wrtfttd  oat  of  their  hands, 
French  from  1 2, coo  to  14,000  .  the  ormer,  g  the  latter  had  obtained  only  the  barren  advantage  of 

£  ficid'of  battle-  ffSR  d.  encouraged  ,„e  .Sour 

Aullrian  c.urnaa.der,  urlro  complained  W  gtojf 

fparing  of  blood,  indead  °f  following  t  le  examp  e  capitulation  by  which  he  voluntarily  furrendcrcd 

capitulation  “EPJr^“  ’  ^  ^J^all'JhVfrSTof  one  of  tire  moft  glorious  campaigns  recorded  in  hiftory.  We 
into  the  hand,  of  the  enemy  ne  y  charafler  of  General  Melas  :  We  believe  him  to  be  a  brave 

wHh  not  to  top:s  £ ;e  h.«  ..ad  di«diy  ^  oa-n, , 

ZrM 'accoums  agree  in?reprefenting  hrm  likewife  as  tit,  not  to  have  the  fupreme  command  of  a  great 

•army,  hut  only  to '  1  teen  obliged  toTetreat  before  the  equally  gallant  Moreau;  but  he  has  wifely 

In  Germany,  the  galla  y  B  ■  r/  .  t,e£.»nfe  we  have  learned  from  authority 

not  hazarded  the  confequences  of  a  general  adt.on  Wefayj^/i/y^  muti  To  h;s  offic(  r9  he  is  in 

which  we  cannot  qu^ion,that^his  army  is  gentlemen  think  themfelves  at  liberty  to  difobey  his  orders! 

a  great  meafure  a  ftrange  b  conieaurc.  An  a.miftiee  has  in  the  mean  t.me 


of  Vienna,  may  induce  the  jumper  or  o  m  P *  nrition  the  lateft  that  we  fhall  have  an  opportunity  to 

°f  Kfe*  r“ofu.T.»',  vvbicb  see  '„cce'«  r.cred  ourfrlvc.  . .  Mf,  M,  to*  «h» 

d'to  °  »d  a  different  lurn  ..  would  bare  »to>  it  another  Su.orov,  tod  oaunta.dcd  „  Italy. 


s  u  w 

5,uworow.  jnes  ofhia  Sovereign’s  approbation.  It  is  faid,  that  lie 
expefted  to  be  fent  back  at  the  head  of  a  large  army, 
with  full  powers  to  aft  as  he  (hould  judge  proper  for 
bringing  the  war  to  a  happy  termination,  and  reftoiing 
peace  and  order  to  Europe  ;  and  he  certainly  expreffed, 
in  letters  to  different  correfpondents,  his  earned  wifh  to 
conclude  his  military  career  with  contributing  to  the 
accomplifhment  of  fo  defirable  an  objeft.  What  then 
mud  have  been  his  difappointment,  when  the  Ruffian 
Emperor  would  not  fee  him,  and  pofitively  forbad  his 
appearance  at  court  ?  To  the  meflenger  who  brought 
the  order,  the  Field-marfhal  gave  a  purfe  of  money, 
tuined  his  carriage  another  way,  and  drove  to  a  wooden 
houfe,  at  a  didance  from  the  court,  and  from  his  former 
friendf,  “  where  burd  his  mighty  heart and  the  con¬ 
queror  of  the  Turks,  the  Poles,  and  the  French  republi¬ 
cans,  died,  almod  unattended,  on  the  1 8th  of  May  1800. 
The  fovereign,  who  thus  difgractd  him  at  the  end  of 
his  life,  gave  him  a  magnificent  funeral ! 

In  his  perfon  Snworow  was  tall,  coniiderably  exceeds 
ing  fix  feet,  and  full  cheded.  His  countenance  was- 
dern  ;  but  among  his  friends  his  manners  were  pleafant, 
and  Ilia  difpofitions  were  kind.  His  temper  was  na¬ 
turally  violent ;  but  that  violence  he  condantly  labour¬ 
ed  to  moderate,  though  he  was  never  able  completely 
to  extingnifh  it.  According  to  M.  Anthing,  an  effer- 
vefeent  fpirit  of  impatience  predominated  in  his  cha- 
rafter  ;  and  it  perhaps  never  happened  (fays  that  au¬ 
thor)  that  the  execution  of  his  orders  equalled  the  rapi¬ 
dity  of  his  wifhes.  Though  he  difliked  all  public  en¬ 
tertainments,  yet  when  circumdances  led  him  to  any  of 
them,  he  appeared  to  partake,  and  endeavoured  to  pro¬ 
mote,  the  general  pleafure.  Sometimes  he  condefcend- 
ed  even  to  dance  and  play  at  cards,  though  very  rarely, 
and  merely  that  he  might  not  interrupt  the  etiquette, 
of  public  manners,  to  which,  when  not  in  the  field,  he 
was  very  attentive.  In  the  field  he  may  be  faid  to  have 
fpent  the  whole  of  his  life  from  the  period  at  which  he 
fird  joined  the  army  in  the  feven  years  war  ;  for  during 
the  time  that  he  was  not  engaged  in  aftual  warfare, 
and  that  time,  taken  altogether,  did  not  exceed  twelve 
years,  he  was  always  placed  at  the  head  of  armies  da- 
tioned  on  the  frontier  of  fome  enemy’s  country.  He 
was  therefore  a  mere  warrior,  and  as  fuch  had  no  fixed 
habitation.  With  refpeft  to  his  table  and  lodging,  he 
contented  himfelf  with  whatever  he  found,  requiiing 
nothing  but  what  abfolute  neceflity  demands,  and  what 
might  be  tranfported  with  eafe  from  one  place  to  an¬ 
other.  His  couch  confided  of  a  heap  of  frefh  hay  dif¬ 
fidently  elevated, and  fcattered  into  confiderable  breadth, 
with  a  white  fheet  fpread  over  it,  with  a  cufhion  for  his 
pillow,  and  with  a  cloak  for  his  coverlid.  He  has  been 
reprefented  as  dirty  (c)  ;  blit  the  reprefentation  is  falfe. 
M.  Anthing  allures,  that  he  was  clean  in  his  perfon, 
and  that,  when  not  on  aftual  fervice,  he  wafhed  him¬ 
felf  frequently  during  the  courfe  of  the  day.  *  It  is 
among  the  fingular,  though  unimportant  circumdances 
of  his  life  (fays  the  fame  author),  that,  for  the  lad 
twenty  years,  he  had  not  made  ufc  of  a  looking-glafs, 
or  incumbered  his  perfon  with  either  watch  or  money. 

He  was  fincerely  religious  ;  took  every  opportunity 
of  attending  the  offices  of  public  devotion  ;  and  has 
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been  known,  on. Sundays  and  feflivals,  to  deliver  leo  fluwwm 
tures  on  piety  to  thofe  whom  duty  called  to  attend  On  ^r^4.  ffl 
him.  We  aie  told  by  an  anonymous  writer,  in  a  mif- 
cellany  not  very  forward  to  oraife  fuch  men  as  Suwo-  V 

row,,  or  indeed  to  praife  piety  in  men  of  any  defeription, 
that  chancing  one  evening  to  overhear  a  captain  abridge 
the  prayer  which  his  duty  required  him  to  repeat  at  the 
guard,  the  Field-marfhal  called  out  to  him,  “  Thou 
imcpnfcionable,  abominable,  impious  man,  thou  wonldd 
cheat  Heaven  !  Thou  wouldd,  no  doubt,  cheat  like- 
wife  the  Emprefs  and  mel  I  finll  difmifs  thee.”  ]Ii3  . 
regard  for  facred  things  is  indeed  very  apparent  in  the 
elegant  letter  which,  on  the  lit  of  Oftober  179;,  he- 
wrote  to  Charette,  the  hero  of  Vendee,  whom  he  con¬ 
gratulates  upon  taking  up  arms  to  reftore  the  temples 
of  the  God  of  his  fathers:  Alluding  to  this  trait  of. 
his  character,  and  to  his  dcteflatiou  of  Jacobinifm  under 
every  form,  a  late  writer  in  a  moil  refpeftable  mifeek  . 
lany  has  well  charafterized  him  as  the 

“  Foe  to  religion’s  foe  ;  of  Rufiia’s  throne 

The  prop,  th’  avenger,  and  the  pride  in  one  ; 

Whofe  conquering  arms,  in  bold  defiance  hurl’d, 

Crufhed  the  rude  moniter  of  the  weilern  world.” 

We  have  already,  when  we  thought  not  that  we 
fhould  fo  foon  be  called  upon  towiite  his  life,  obferved, 
that  he  was  a  fcholar,  a  man  of  fcience,  and  a  poet.  M  ft.  Du- 

M.  Anthing  adores  us,  that  from  his  earlieft  years  he 
was  enamoured  of  the  fcier.ces,  aod  improved  himfelf  in. 
them  ;  but  that  as  the  military  fcience  was  the  foie  ob¬ 
jeft  of  his  regard,  thofe  authors  of  every  nation  who 
inveiligate,  illuftrate,  or  improve  it,  engrofied  his  lite¬ 
rary  leifure.  Hence  Cornelius  Nepos  was  with  him  a 
favourite  claflic  ;  and  lie  read,  with  great  avidity  and 
attention,  the  hiftorics  of  Montecuculi  and  Turenne. 

Cas-far,  however,  and  Charles  XII.  (fays  the  fame  au¬ 
thor)  were  the  heroes  whom  he  moil  admired,  and 
whofe  aftivity  and  courage  became  the  favourite  objefts 
of  his  imitation. 

With  refpeft  to  his  moral  charaftcr,  we  have  every 
reafon  to  believe  that  he  was  a  man  of  the  moil  incor¬ 
ruptible  probity,  immoveable  in  his  purpofes,  and  in¬ 
violable  in  his  promifes ;  that  the  cruelties  of  which  he 
has  been  accufcd  were  the  cruelties  of  Potemkin,  and 
that  by  thofe  who  knew  him  he  was  confideied  as  a 
man  of  unqueftionable  humanity.  The  love  of  his  - 
country,  and  the  ambition  to  contend  in  arms  for  its 
glory,  were  the  predominant  pafiions  of  his  aftive  life  ; 
and  to  them,  like  the  ancient  Romans,  lie  facrificed 
every  inferior  fentiment,  and  confecrated,  without  re- 
ferve,  all  the  powers  of  his  body  and  mind.  His. mili¬ 
tary  career  was  one  long  and  uniform  courfe  of  fuccefs 
and  triumph,  produced  by  his  enterprifing  courage  and 
extraordinary  prefence  of  mind  ;  by  his  perfonal  intre¬ 
pidity  and  promptitude  of  execution  ;  by  the  rapid  and  * 
unparalleled  movements  of  his  armies;  and  by  their  per- 
feft  aflurance  of  viftory  when  fighting  under  his  ban¬ 
ners.  Such  was  Alexander  Behlovitch  Count  Suwo- 
row.  In  the  year  1774  he  married  a  daughter  of  the 
General  Prince  Iwan  Proforowfki,  by  whom  he  had 
two  children,  now  living  :  Natalia,  married  to  General 
Count  Nicolai  Zubow  ;  and  Arcadius  Count  Suworow, 

___  a 
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(c)  By  the  anonymous  author  of  the  life  of  Catharine  II, 
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a  youth  of  great  promife,  who  accompanied  hi*  father  of  dimity  :  in  1767,  he  was  el Cufi«  Anhjvcrum  Swin. on. 
*nThis  unparalleled  march  from  Italy  to  Switzerland.  or  keeper  of  the  un.verfity  records  :  and,  °n_Apni  4- 

SWALLOW’s-Tajl,  in  fortification,  is  a  Angle 
tenaille,  which  is  narrower  towards  the  place  than  to¬ 
ward  the  country.  .  r 

SWAN  (See  Anas,  EncycL).  It  is  now  atcertain- 
ed,  beyond  the  pofiibility  of  doubt,  that  there  are  black 
fwans,  of  equal  fize,  and  the  fame  habitudes,  with  the 
common  white  fwan  of  this  iftand.  Thefe  fowls  have 
been  feen  chiefly  in  New  Holland  ;  and  Captain  Van- 
couver,  when  there,  faw  feveral  of  them  in  very  fUtely 
attitudes,  fwimming  on  the  water  ;  and,  when  flying, 
difeovering  the  under  part  of  their  wings  and  breads 
to  be  white.  Black  fwans  were  like  wife  feen  in  New 
Holland  by  Governor  Philips,  Captain  White,  and  by 
a  Dutch  navigator,  fo  long  ago  as  in  1697.  Gover¬ 
nor  Philips  deferibes  the  black  fwan  as  a  very  noble 
bird,  larger  than  the  common  fwan,  and  equally  beau¬ 
tiful  in  form.  Mr  White  indeed  fays,  that  its  fize  is 
not  quite  equal  to  that  of  the  European  fwan  ;  but 
both  thefe  authors  agree  with  Captain  Vancouver  in 
mentioning  fome  white  feathers  in  its  wings. 

SWINTON  (John),  a  very  celebrated  Englifh  an¬ 
tiquary,  was  a  native  of  the  county  of  Chefter,  the  fon 
of  John  Swinton  of  Bexton  in  that  county,  gent.  He 
was  born  in  1703.  The  circumftances  of  his  parents 
were  probably  not  affluent,  as  he  was  entered  at  Ox¬ 
ford  in  the  rank  of  a  fervitor  at  Wadham  college.  This 
was  in  Oftober  1719.  It  may  be  prefumed,  that  he 
recommended  himfelf  in  that  fociety  by  his  talents  and 
behaviour,  as  011  June  30-  >723*  he  ^leded  a 
fcholar  on  a  Chefhire  foundation  in  the  college.  In  the 
December  following,  he  took  his  fir  ft  degree  in  arts. 

Before  he  became  mafter  of  arts  (which  was  on  De¬ 


cember  r.  1726),  he  had  chofen  the  church  for  his 
profefflon,  and  was  ordained  deacon  by  the  bifhoo  of 
Oxford,  May  30.  1725  ;  and  was  afterwards  admitted 
to  prieft’s  orders  on  May  28.  1 727.  He  was  not  long 
without  fomc  preferment,  being  admitted  to  the  reftory 
of  St  Peter  le  Baiky  in  Oxford  (a  living  in  the  gift  of 
the  crown),  under  a  fequeft ration,  and  inftituted  to  it 
in  February  1728.  In  June,  the  fame  year,  he  was 
elefted  a  fellow  of  his  college  ;  but,  defirous  probably 
to  take  a  wider  view  of  the  world,  he  accepted,  not 
long  after,  the  appointment  of  chaplain  to  the  Englifh. 
faftory  at  Leghorn,  to  which  he  had  been  chofen.  In 
this  fituation  he  did  not  long  enjoy  his  health  ;  and 


1777,  he  died  ;  leaving  no  children.  His  wife  furvived 
till  1784,  and  both  were  buried,  with  a  veiy  fflort  and 
plain  infeription,  in  the  chapel  of  W adham  college. 

It  remains  to  take  notice  of  the  rroft  important 
monuments  of  a  literary  man’s  life,  Ins  publications. 
Thefe  were  numerous  and  learned,  but  not  of  great 
magnitude.  He  puhlifned,  I.  “  Do  Linguae  Etrurisc 
Rcgaiis  vtrnacula  Diftertatio,”  4^°*  ^9  Oxon, 

*738-  2*  “A  critical  effay  concerning  the  words 

and  Ck'tiy.o'ni  v ^  occafioned  by  two  late  inquiries  in¬ 
to  the  meaning  of  the  demoniacs  in  the  New  lefta- 
ment,”  8vo,  London,  1739.  3*  “  He  prifeis  Koma- 

noium  litem  diffeitatio,”  4-to,  20  pages,  Oxon,  1  746. 

4.  “  De  Piimogenio  Etrufcorum  Alphabeto,  difl'erta- 
tio,”  Oxon,  1746.  5.  “  Infciiptiones  Cities  :  live  m 

binas  Inferiptiones  Phccnicias,  inter  rudera  Citii  nuper 
repertas,  conjefturae.  Accedit  de  nummis  quibufdam, 
Samaiitanis  et  Plecniciis,  vd  infolitam  pr?e  le  literatu- 
ram  ferentibus,  vel  in  lucem  hucier.us  non  editis,  diftei- 
tatio,”  4to,  87  pages,  Oxon,  1750.  .  6.  “  lr.fcrip- 
tiones  Citkie  :  five  in  binas  alia3  Inferiptiones  PI  teni- 
cias,  inter  nidera  Citii*  nuper  repertas,  conjedtura-,’  • 
4to,  ig  pages.  7.  “  De  nummis  quibufdam  Sainarita- 
nis  et  Phoenicia  vel  infolitam  prse  fe  literaturam  fereu* 
tibus,  vel  in  lucem  haCtenus  non  editis,  diftertatio  fe- 
ctlllda,,,  4to,  36  pages.  8.  u  Metilia  :  five  ds  quinario 
Gentis  Metilios,  e  nummis  vet uftis  cceteroquin  minimum 
notx,  diftertatio,”  .)to,  22  pages,  Oxon,.  1750.  9.  be- 

veral  diflertarions  publiihed  111  the  Philofophical  I  rani - 
actions  of  the  Royal  Socitty.  As,  “  A  diftertation 
upon  a  Parthian  Coin;  with  charafteis  on  the  reverfc 
rcfembling  thofe  of  the  Palm)  renes,”  vol.  xlix.  p.  593. 

“  Some  remarks  on  a  Parthian  Coin,  with  a  Greek  and 
Parthian  legend,  never  before  publiihed,”  vol.  1.  p  16. 

“  A  diftertation  upon  the  Phoenician  numeral  cha- 
rafters  anciently  ufed  at  Sidon,”  vol.  1.  p.  791.  “in 
nummum  Parthicum  haCtenus  iiieditum  conjecimtc,” 
vol.  li  p.  683.  “  A  diftertation  upon  a  Samnitc  De¬ 
narius,  never  before  publiihed, ”  vol.  hi.  p.  28.  “  An 

account  of  a  fubterated  Denarius  of  the  Plietorian  fa¬ 
mily,  adorned  with  an  Etrufcan  infeription  on  the  re- 
verfe,  never  before  publiihed  or  explained,5’  vol.  lxii. 
p.  60.  “  Obfervations  upon  five  ancient  Perfian  Coins, 
ft  ruck  in  Paleftine  or  Phoenicia  before  the  dilfolution  ^ 
of  the  Perfian  empire,”  vol.  lxii.  p,  345.  Othei  pa- 


leavingTt  on  L  heVa.af  Florence  in  April  pers  by  him  may  be  found,  in  the  general  index  to  the 

®  .  >  .  _.i  di»  Vmrliili  cn.  Philolonhical  T.  ranfadhons.  10.  A  part  of  the  Ancient 


^733*  where  he  attended  Mr  Coleman,  the  Englifh  en 
voy,  in  his  laft  moments.  Mr  Swinton  returned  thro’ 
Venice  and  Vienna  ;  and,  in  company  with  fome  Eng: 
lifh  gentlemen  of  fortune,  vifited  Prelburgh  in.  Hunga- 
ry,  and  was  prefent  at  one  of  their  aflemblies. 

It  is  pofiible  that  he  had  not  quitted  England  in  the 
fummer  of  1730,  for  he  was  defied  a  Fellow  of  the 
Royal  Society  in  June  that  year,  and  admitted  about 
three  months  later.  It  was  probably  while  he  was  a- 
broad  that  he  was  admitted  into  fome  foreign  focieties; 
namely,  the  academy  degli  Apatijii  at  Florence,  and  the 
Etrufcan  Academy  of  Cortona.  On  his  return,  he  Teems 
to  have  taken  up  his  abode  at  Oxford,  where  he  refidtd 
all  the  latter  part  of  his  life,  and  was  for  many  years 
chaplain  to  the  gaol  in  that  city.  It  may  be  prefumed 
that  he  married  in  1743  ;  it  was  then,  at  lean,  that  he 
gave  up  his  fellowfhip.  In  J759  he  became  bachelor 


Philofophical  Tranfaftions.  10.  A  part  of  the  Ancient 
Univerfal  Hiftory,  contained  in  the  fixth  and  feventh 
volumes  of  that  great  work.  The  particulars  of  this 
piece  of  literary  hiftory  were  communicated  by  Dr 
Johnfon  to  Mr  Nichols,  in  a  paper  printed  in  the  Gen¬ 
tleman’s  Magazine  for  December  1784,  p.  892.  I  he 
original  of  that  paper,  which  affords  a  llrong  proof  ot 
the  fteady  attachment  of  Johnfon  to  the  interefts  of  li¬ 
terature,  has  been,  according  to  bis  defire,  depofited  in 
the  Britifh  Mufeum.  The  letter  is  as  follows  : 

“  To  Mr  Nichols. 

“  The  late  learned  Mr  Swinton  of  Oxford  having 
one  day  remarked,  that  one  man,  meaning,  1  fuppofe, 
no  man  but  himfelf,  could  afiign  all  the  parts  ot  the 
Univerfal  Hiftory  to  their  proper  authors,  at  the  rc- 
queft  of  Str  Robert  Chambers,  or  of  myfelf,  gave  the 
account  which  I  now  tranfmit  to  you  in  his  own  hand, 

being; 
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Swindon. 
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being  willing,  that  of  fo  great  a  work  the  litflory  (hould  trover fy  at  Oxford  ;  which  took  its  rife  from  a  matter 

he  known  and  that  each  writer  fhrmld  receive  Viia  TO-  TH,  _ .....  r _  •  • 
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he  known*  and  that  each  writer  fhonld  receive  his  due 
proportion  of  praife  from  pollerity.  I  recommend  to 
you  to  preferve  this  ferap  of  literary  intelligence,  in 
Mr  Swinton’s  own  hand,  or  to  depofite  it  in  the  Mu- 
•feum,  that  the  veracity  of  the  account  may  never  be 
doubted. —  I  am,  Sir,  your  moil  humble  fervent, 

Dec.  6,  1784  Sam.  Johnson.” 

The  paper  alluded  to,  befides  fpeefying  feme  parts 
r  writ  ten  by  other  perfons,  affigns  the  following  divifions 
of  the  hiflory  to  Mr  S  win  ton  himfelf.  “  The  hiftory 
of  the  Carthaginians,  Numidians,  Mauritanians,  Gsetu- 
Tians,  Garamantes,  Melano  Gaetulians,  Nigrits,  Cyre 
naica,  Marmarica,  the  Regio  Syrtica,  Turks,  Tartars, 
and  Moguls  Indians,  and  Chinefe,  a  diflertation  on  the 
peopling  of  America,  and  one  on  the.  independency  of 
the  Arabs. 

In  the  year  1740,  *  Mr  Swinton-was  involved  in  a 
hwfuit,  in  confequence  of  a  letter  he  had  published. 
It  appears  from  a  paper  of  the  time  *,  that  a  letter 


relative  to  Dr  Thilllethwaite,  fome  time  warden  of 
Wadham,  which  then  attta&ed  much  attention.  Mr 
Swinton  had  the  manners,  and  fome  of  the  peculiarities, 
often  feen  in  very  reclufe  fcholars,  which  gave  rife  to 
many  whimfical  (lories.  Among  the  reft,  there  is  one 
mentioned  by.  Mr  Bofwell,  in  the  Life  of  Johnfon,  as 
having  happened  in  the  year  17 ?4.  Johnfon  was  then 
on  a  vifit  in  the  univer/ity  of  Oxford.  “  About  this 
time  (he  fays)  there  had  been  an  execution  of  two  or 
three  criminals  at  Oxford,  on  a  Monday.  Soon  after¬ 
wards,  one  day  at  dinner,  I  was  faying  that  Mr  Swin¬ 
ton,  the  chaplain  of  the  gaol,  and  alfo  a  frequent 
preacher  before  the  univerfity,  a  learned  man,  but  often 
thoughtlefs  and  abient,  preached  the  condemnation  fer- 
mon  on  repentance,  before  the  convidls,  on  the  prece¬ 
ding  day,  Sunday  ;  and  that,  in  the  clofe,  he  told  his 
audience,  that  he  fhould  give  them  the  remainder  of 
what  he  had  to  fay  on  the  fubjedl  the  rext  Lord’s  day. 
Upon  which,  one  of  our.company,  a  doctor  of  divinity, 
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trom  the  Rev.  Mr  Swinton,.  highly  reflctting  on  Mr  and  a  plain  matter-of  fad  man,  by  way  of  offering  an 
George  Baker,  having  fallen  into  the  hands  of  the  lat-  apology  for  Mr  Swinton,  gravely  remarked,  that  he 
ter,  the  court  of  King’s  Bench  made  the  rule  abfolute  had  probably  preached  the  fame  fermon  before  the  uni- 
for  an  information  againlt  Mr  Swinton.  Thefc  two  verfity  Yes,  Sir  (fays  Johnfon )  ;  but  the  univer fitv 
^gentlemen  were  alfo  engaged  for  fome  time  in  a  con-  were  not  to  be  hanged  the  next  morning!” 


Swintoa,  * 


T. 


*  Tacquct  nPACQUET  (Andrew),  a  Jefuit  of  Antwerp,  who 
_  Jl  died  in  1660.  He  was 


Talus. 


a  mod  laborious  and  volumi¬ 
nous  writer  in  mathematics.  His  works  were  colledied, 
and  printed  at  Antwerp,  in  one  large  volume  in  folio, 
1669. 

TALLOW-Tree.  See  Croton  ( EncycL ),  where, 
however,  we  have  fallen  into  a  miftake,  which  it  is  here 
our  duty  to  corre&.  We  learn  from  Sir  George  Staun¬ 
ton,  that  the  candles  made  of  the  vegetable  tallow  are 
firmer  than  thofe  made  of  animal  tallow,  and  free  from 
all  offenfive  frnell,  contrary  to  what  was  rafhly  faid  in 
the  article  referred  to.  They  are  not,  however,  equal 
to  thofe  of  wax  or  fpermaceti  ;  but  the  latter  of  thefe 
fubftances  is  not  within  the  reach  of  the  Chinefe,  and 
the  art  of  blanching  the  former  is  little  known*  to  them. 
The  tallow  tree  is  faid  to  have  been  tranfplanted  to 
Carolina,  and  to  flouiifti  there  as  well  as  in  China 
TALOOK,  an  Arabic  word,  which  fignifies  lite¬ 
rally  attachment,  connexion,  dependence.  In  Bengal, 
however,  where  it  occurs  perpetually  in  the  enumera¬ 
tion  of  the  diftri&s  and  fubdivifions  of  that  province 
contained  infthc  inftitutes  of  Akber,  it  fignifies  a  te¬ 
nure  of  land.  Hence  the  ialook  of  Cafhinat,  the  talooh 
.of  Meheys  the  headman,  the  talooh  of  Ahmed  Khan, 
&c.  See  A  Differ lation  concerning  the  Landed  Properly 
of  Bengal,  by  Sir  Charles  Roufe  Boughton. 
TALOOKDAR,  the  poflefTor  of  a  thlook. 
TALOOKDARY,  tenure  of  a  talookdar. 
TALUS,  or  Talud,  in  architecture,  the  inclination 
-or  Hope  of  a  work  ;  as  of  the  outlide  of  a  wall,  when  its 
tthicknefs  is  diminifhed  by  degrees,  as  it  rifes  in  height, 
make  it  the^ firmer. 


Talus,  in  fortification,  mean8  alfo  the  flope  of  a  Talas  ■! 
work,  whether  of  earth  or  mafonry.  j| 

TAMA.oCAL,  the  name  given  in  California  to  a  Tannin£‘  I 
kind  of  fand  bath  employed  by  the  natives  in  the  cure 
oi  the  venereal  difeafe.  It  is  prepared  by  fcooping  a 
trench  in  the  fand,  two  feet  wide,  one  foot  deep,  and  *  | 
of  a  length  proportioned  to  the  fize  of  the  patient ;  a 
fire  is  then  made  through  the  whole  extent  of  it,  as 
well  as  upon  the  fand  which  was  dug  out  of  the  hollow. 

When  the  whole  is  thoroughly  heated,  the  fire  is  re¬ 
moved,  and  the  fand  ftirred  about,  that  the  warmth 
may  be  equally  diffufed.  The  fick  perfon  is  then  drip¬ 
ped,  laid  down  in  the  trench,  and  covered  up  to  his 
chin  with  heated  fand.  In  this  poiition  a  very  ptofufe 
fweat  foon  breaks  out,  which  gradually  diminifhes  ac¬ 
cording  as  the  fand  cools.  The  patient  then  rifts  and 
bathes  in  the  fea,  or  the  neareft  river.  This  procefs  is 
repeated  till  a  complete  cuie  is  obtained.  While  the 
patient  is  undergoing  the  operation  of  the  tamafeal,  he 
drinks  a  confiderable  quantity  of  a  warm  fudorific,  pre¬ 
pared  by  the  decoction  cf  certain  herbs,  chiefly  of  the 
fhrub  called  by  the  Spaniards  Gouvbrnante,  which 
.fee  in  this  Supplement . 

TAN  is  a  Jubilance  found  in  moft  vegetables,  which, 
mot  having  hitherto  been  refolved  into  component  parts, 

^is  therefore  confidered  as  fimple.  See .  Vegetable  and 
i  Animal  Substances  in  this  Suppl. 

FANNING  is  an  art,  oi  which  a  full  account,  ac¬ 
cording  to  the  general  practice  in  London  and  its  vici¬ 
nity,  has  been  given  under  the  proper  title  in  the  En¬ 
cyclopedia.  But  fince  that  article  was  written,  the  fu- 
peiior  knowledge  which  .has.  been  obtained  of  the  tan¬ 
ning 


nine 


TAN 

principle,  as  well  as  of  the  compofiUon 
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gent  principle,  or  gallic  lixivium,  t 
"fence  of  this  principle  is  afeertain 


fkins  of  animals  (See  Vegetable  and  Animal  SuBsrJvcKSy 
Sv*t>L),  has  fuggefted  to  fcientific  art i {Is  various  me¬ 
thods  of  fliortenir.g  the  procefs  by  which  leather  is  ma- 
mifa&ured.  M.  Seguin  is  faid  to  have  thrown  much 
light  upon  the  art  of  the  tanner  as  it  is  praCtlfed  in 
France  ;  and  in  1795  Mr  William  Defmond  obtained 
3  patent  for  praCiifir.g  Seguin’s  method  in  England. 
He  obtains  the  tanning  principle  by  d'gefting  oak  bark, 
or  other  proper  material,  in  cold  water,  in  an  apparatus 
nearly  Gaidar  to  that  ufed  in  the  fait  pet  re  works.  That 
is  to  fav,  the  water  which  has  remained  upon  the  pow¬ 
dered  bark  for  a  certain  time,  in  one  vefTcl,  is  drawn  off 
by  a  cock,  and  poured  upon  frefh  tan.  This  is  again 
to  be  drawn  off,  and  poured  upon  other  frefh  tan  ;  and 
in  this  way  the  procefs  is  to  be  continued  to  the  fifth 
vedd.  The  liquor  is  then  highly  coloured,  and  marks, 
as  Mr  Defmond  fays,  from  iix  to  eight  degrees  on  the 
hydrometer  for  falls.  He  calls  this  the  tanning  lixi¬ 
vium.  The  criterion  to  diftinguifh  its  prefence  is,  that 
it  precipitates-glue  from  its  aqueous  folution,  and  is  alfo 
ufefnl  to  examine  how  far  other  vegetable  fubftances, 
as  well  as  oak  bark,  may  be  fnitable  to  the  purpofe  of 
tanning.  The  ftrong  tanning  liquor  is  to  be  kept  by 
itfelf.  It  is  found  by  trials  with  the  glue,  that  the 
tanning  principle. of  the  hrlt  digeller  which  receives  the 
clear  water,  is,  of  courfe,  ftril  exhaufted.  But  the. 
fame  tan  will  Gill  give  a  certain  portion  of  the  aftrin- 

to  water.  The  pre- 
prmcipLe  is  afeertained  by  its  ftriking  a 
black  colour  when  added  to  a  fmall  quantity  of  the  fo¬ 
lution  of  vitriol  of  iron  or  green  copperas.  As  foon  a9 
the  water  from  the  digefter  ceales  to  exhibit  this  figu, 
the  tan  is  exhaufted,  and  mull  be  replaced  with  new. 
The  gallic  lixivium  is  refer ved  for  the  purpofe  of  taking 
the  hair  off  from  hides. 

Strong  hides,  after  wafhing,  cleaning,  and  flefhing, 
in  the  ritual  way,  are  to  be  immerfed  for  two  or  three 
days  in  a  mixture  of  gallic  lixivium  and  one  thoufandth 
part  by  meafure  of  denfe  vitriolic  acid.  By  this  means 
the  hair  is  detached  from  the  hides,  fo  that  it  may  be 
feraped  off  with  a  round  knife.  When  fwelling  or  rai¬ 
ling  is  required,  the  hides  are  to  be  immerfed  for  ten 
or  twelve  hours  in  another  vat  filled  with  water  and  One 
five-hundredth  part  of  the  fame  vitriolic  acid.  The 
hides  bung  then  repeatedly  wafhed  an  i  drefied,  are 
ready  for  tanning ;  for  which  purpofe  they  are  to  be 
immerfed  for  feme  hours  in  a  weak  tanning  lixivium  of 
oniv  one  or  two  degiees ;  to  obtain  which,  the  latter 
portions  of  the  infutions  are  fet  apart ;  or  elfe  fome  of 
that  which  has  been  partly  exhaufted  by  ufe  in  tanning. 
The  hides  are  then  to  be  put  into  a  ftronger  lixivium, 
where  in  a  few  days  they  will  be  brought  to  the  lame 
degree  of  fatuiation  with  the  liquor  in  which  they  are 
immerfed.  The  ftrength  of  the  liquor  will  by  this 
means  be  contiderably  diininifhed,  and  mn ft  therefore  be 
renewed.  When  the  hides  are  by  this  means  complete¬ 
ly  faturated,  that  is  to  fay,  perfectly  tanned,  they  are 
to  be  removed,  and  (lowly  dried  in  tire  {hade 

Calf  fit  ins,  goat  fkins,  and  the  like,  are  to  be  fteeped 
in  lime-water  after  the  nfual  flefhing  and  wafhing.  Theie 
are  to  remain  in  the  lime  water,  which  contains  more 
lime  than  it  can  diflclve,  and  requires  to  be  ftirred  feveral 
times  a  day.  After  two  or  three  days,  the  fkins  aie  to  be 
i-etnoved,  and  perfectly  cleared  of  their  lime  by  walking 
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of  the  and  prefiing  in  water.  The  tanning  procefs  is  then  to 
be  accompli  (lied  in  the  fame  manner  as  for  the  ftrong 
hides, but  the  lixivium  muft  be  confiderubly  weaker.  Mr 
Defmond  remarks,  that  lime  is  ufed  in  [lead  of  the  gallic 
lixivium  for  fuch  hides  as  are  required  to  have  a  clofe 
grain  ;  becaufe  the  acid  mixed  with  that  lixivium  al¬ 
ways  fwells  the  fkins  more  or  lefs  ;  but  that  it  cannot 
with  the  fame  convenience  be  ufed  with  thick  fkins,  on 
account  of  the  confiderable  labour  required  to  clear 
them  of  the  lime  ;  any  oart  of  which,  if  left,  would 
render  them  harfh  and  liable  to  crack.  He  recom¬ 
mends,  likewife,  as  the  beft  method  to  bring  the  whole 
furface  of  the  hides  in  contact  with  the  lixivium,  that 
they  fhould  be  fufpended  vertically  in  the  fluid  by  means 
of  tranfverfe  rods  or  bars,*  at  fuch  a  diilance  as  not  to 
touch  each  other.  By  this  praCtice  much  of  the  labour 
of  turning  and  handling  may  be  faved. 

Mr  Defmond  concludes  his  fpeciftcation,  by  obfer- 
ving,  that  in  fome  cafes  it  will  be  expedient  to  mix  frefh 
tan  with  the  lixivium  ;  and  that  various  modifications 
of  ftrength,  and  other  circumftances,  will  prefer.t  them- 
felves  to  the  operator.  He  affirms  that,  in  addition  to 
the  great  faving  of  time  and  labour  in  tills  method,  the 
leather,  being  more  completely  tanned,  will  weigh 
heavier,  wear  better,  and  be  lefs  fufceptible  of  moifture 
than  leather  tanned  in  the  ufual  way  ;  that  cords,  ropes, 
and  cables,  made  of  hemp  or  fpeartery,  impregnated 
with  the  tanning  principle,  will  fupport  much  greater 
weights  without  breaking,  be  lefs  liable  to  be  worn  out 
by  friCtion,  and  will  run  more  fmoothly  on  pulleys  ;  in- 
fomuch  that,  in  his  opinion,  it  will  render  the  ufe  of 
tar  in  may  cafes,  particularly  in  the  rigging  of  fhips, 
unnectilary  ;  and,  laftly,  that  it  may  be  fubtiituted  for 
the  prefervation  of  animal  food  inftead  of  fait. 

Mr  Nicholion,  from  whofe  Philofophical  journal  wc 
have  taken  this  account  of  Mr  Defmonds  method  ot 
tanning,  made  fome  very  proper  enquiries  at  one  of  the 
fir  ft  manufacturing  lioufes  in  the  borough  of  South¬ 
wark,  concerning  its  value.  He  was  told  by  one  of 
the  partners,  that  the  principle  upon  which  the  new 
procefs  is  founded  had  been  long  known  to  them  ;  but 
that  they  preferred  the  old  and  flower  method,  becaule 
the  hides  are  found  to  feed  and  improve  in  their  quality* 
by  remaining  in  the  pit.  He  could  gain  no  iatisfatory 
information  of  what  is  meant  by  this  feeding  and  im¬ 
proving  ;  and,  without  taking  upon  us  to  decide  be¬ 
tween  the  advantages  peculiar  to  Defmoiid’s  method 
and  thofe  of  the  common  practice,  we  cannot  help  fay¬ 
ing  that  this  objection  of  the  tanner  at  Southwark  ap¬ 
pears  to  11s  to  be  that  of  a  man  who  either  underiUnds 
not  the  principles  of  his  own  art,  or  has  fome  reafon 
for  onpofing  the  prog  refs  of  improvement,  if  it  do  not 
originate  in  his  own  houfe. 

TASSIE  (James)  modeller,  whofe  hiftory  is  inti¬ 
mately  connected  with  a  branch  of  the  fine  aits  in  Bri¬ 
tain,  was  born  in  the  neighbourhood  of  Glafgow 
of  obfeure  parents  ;  and  began  his  life  as  a  country 
ftone  mafon,  without  tlie  expectation  of  ever  riling 
higher.  Going  to  Glafgow  on  a  fair  day,  to  enjoy 
himfelf  with  his  companions,  at  the  time  when  the 
Foulis’s  were  attempting  to  eftablilh  an  academy  for 


Tanning, 
T aflie. 
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the  fine  arts  in  that  city,  he  faw  their  collection  of 
paintings,  and  felt  an  irrefiftible  impulfe  to  become  a 
painter.  He  removed  to  Glafgow  ;  and  in  the  academy 
acquired  a  knowledge  of  drawing,  which  unfolded  and 

improved 


Taffie. 
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improved  bis  natural  tade.  He  was  frugal,  induitriotlft,  which  approach  in  excellence  of  workmanfhtp,  if  not  in  TafHc 
J  and  perfevering  ;  but  he  was  poor,  and  was  under  the  fimplicity  of  defign  and  chaftity  of  expreffion,  to  the  II 
neceffity  of  devoting  himfelf  to  done-cutting  for  hi8  fup-  mod  celebrated  of  the  ancient.  Many  years  before  he 
port:  not  without  the  hopes  that  he  might  one  day  be  died  he  executed  a  commiffion  for  the  late  Emprefs  of 
a  datuary  if  he  could  not  be  a  painter.  Reforting  to  Ruffia,  confiding  of  about  1  <>,000  different  engravings 
Dublin  for  employment,  he  became  knenvn  to  Dr  Quin,  (See  Gem,  Encycl :).  At  bis  death,  in  1799,  they 
who  was  amuiing  himfelf  in  his  leifure  hours  with  en-  amounted  to  near  20,000  ;  a  colle&ion  of  engravings 
deavouring  to  imitate  the  precious  ftones  in  coloured  unequalled  in  the  world.  Every  lover  of  the  tine  arts 
paftes,  and  take  accurate  impreffion3  of  the  engravings  mud  be  fenfible  of  the  advantage  of  it  for  improvement 
that  were  on  them.  in  knowledge  and  in  taftc.  The  collection  of  Feloix  at 

That  art  was  known  to  the  ancients  ;  and  many  fpe-  Pam  confided  of  1800  articles  ;  and  that  of  Dehn  at 
cimens  from  them  are  now  in  the  cabinets  of  the  curi  Rome  of  2500. 

ous.  It  feems  toffiave  been  lod  in  the  middle  ages  ;  For  a  number  of  yeai3,  Mr  Tafiie  pra&ifed  the  mo* 
was  revived  in  Italy  under  Leo  X.  and  the  Medici  fa-  deliing  of  portraits  in  wax,  which  he  afterwards  mould- 
mily  at  Florence  ;  became  more  perfeft  in  France  under  ed  and  cad  in  pade.  By  this,  the  exa&  likenefs  of 
the  regency  of  the  Duke  of  Orleans,  by  his  labours  and  many  eminent  men  of  the  prefent  age  will  be  tranfmit- 
thofe  of  Homberg.  By  thofe  whom  they  inftru&ed  as  ted  to  pofterity  as  accuiately  as  thofe  of  the  philofo- 
afiiftants  in  the  laboratory  it  continued  to  be  pra&ifed  phers  and  great  men  have  been  by  the  ancient  ftatnaries* 
in  Paris,  and  was  carried  to  Rome.  Their  art  wa3  Tn  taking  likenefics  he  was,  in  general,  uncommonly 
kept  a  fecret,  and  their  colle&ions  were  fmall.  It  is  happy;  anc5  it  is  remarkable,  that  he  believed  there  was 
owing  to  Quin  ar.d  to  Tafiie  that  it  has  been  carried  to  a  certain  kind  of  infpiration  (like  that  mentioned  by 
fuch  high  perfe&ion  in  Britain,  and  attracted  the  atten-  the  poets)  neceifary  to  give  him  full  fuccefs.  The 
tion  of  Europe.  writer  of  this  article,  in  converfing  with  him  repeatedly 

Dr  Quin,  in  looking  out  For  an  affiftant,  foon  difeo-  -on  the  fubjecd,  always  found  him  fully  perfuaded  of  it* 
vered  Tafiie  to  be  one  in  whom  he  could  place  perfedl  He  mentioned  many  indances  in  which  he  had  been  di« 
confidence.  He  was  endowed  with  fine  tafte  :  be  was  reeled  by  it ;  and  even  fome,  in  which,  after  he  had  la- 
moded  and  unafluming  ;  he  was  patient  ;  and  poffefled  boured  in  vain  to  realize  his  ideas  on  the  wax,  he  had 
the  higlied  integrity.  The  Doctor  committed  his  hi-  been  able,  by  a  fudden  flafh  of  imagination,  to  pleafe 
boratory  and  experiments  to  his  care.  The  aflociates  himfelf  in  the  likenefs  feverafl  days  after  he  had  lad  feen 
were  fully  fuccefsful ;  and  found  themfelves  able  to  imi-  the  original. 

tate  all  the  gems,  and  take  accurate  impreffions  of  the  He  pofltffed  alfo  an  uncommonly  fine  tade  in  archi- 
engravings.  tefture,  and  would  have  been  eminent  in  that  branch  if 

As  the  Do&or  had  followed  the  fubjedt  only  for  his  he  had  followed  it. 
amufement,  when  the  difeovery  was  completed,  he  en-  In  private  life  Mr  Tafiie  was  umVerfally  edeemed  for 
couraged  Mr  Tafiie  to  repair  to  London,  and  to  devote  his  uniform  piety,  and  for  the  fimplicity,  the  modedy, 
himfelf  to  the  preparation  and  fale  of  thofe  paftes  as  his  and  benevolence,  that  fhone  in  the  whole  of  his  character, 
profefiion.  TASTELESS  Earth  ( agujl  erde),  the  name  given 

In  1766  he  arrived  in  the  Capital.  But  he  was  dif-  by  Profeftor  TrommfdorfF  to  a  new  fimple  earth,  which 
fjdent  and  moded  to  excefs  ;  very  unfit  to  introduce  he  difeovered  in  the  Saxon  beryl.  It  is  diftinguilhed 
himfelf  to  the  attention  of  perfons  of  rank  and  of  af-  (he  fays)  from  other  earths  by  the  following  proper- 
fluence  :  befides,  the  number  of  engraved  gems  in  Bri-  ties  :  It  is  white,  and  totally  infoluble  in  water.  In 
tain  was  fmall ;  and  thofe  few  were  little  noticed.  He  a  frefh  ftate,  when  moiftened  with  water,  it  is  fome- 
long  druggled  under  difficulties  which  would  have  dif-  what  du&ile.  In  the  fire  it  becomes  tranfparent  and 
couraged  any  one  who  was  not  poftefied  of  the  greateft  very  hard,  fo  as  to  fcratch  glafs,  but  remains  infipid 
patience,  and  the  warmed  attachment  to  the  fubje£t.  and  infoluble  in  water.  The  burnt  earth  diffoives  very 
He  gradually  emerged  from  obfeurity,  obtained  com-  eafily  in  acids,  and  produces  with  them  peculiar  falls, 
petence  ;  and  what  to  him  was  much  more,  he  was  able  which  arc  entirely  devoid  of  tade;  and  hence  he  gave  it 
to  increafe  his  colle&ion,  and  add  higher  degrees  of  per-  the  name  of  tajlckfs  earth .  Fixed  alkalies  do  not  dif- 
fe£Hon  to-his  art.  His  name  foon  became  relpe<Sed,  folve  this  earth  either  in  the  dry  or  in  the  wet  way  ; 
and  the  fil'd  cabinets  in  Europe  were  open  for  his  ufe  ;  and  it  is  equally  infoluble  with  the  carbonic  acid  and 
and  he  uniformly  'preferved  the  greated  attention  to  the  with  caudic  ammonia.  It  lias  a  greater  affinity  to  the 
exa&nefs  of  the  imitation  and  accuracy  of  the  engra-  oxalic  than  to  other  acids.  Pioftfior  TrommfdorfF  in- 
ving,  fo  that  many  of  his  paftes  were  fold  on  the  Con-  forms  us,  that  a  full  account  of  this  earth,  accompanied 
tinent  by  the  fraudulent  for  real  gems.  His  fine  tade  with  an  accurate  description,  by  Dr  Bernhardi,  of  the 

led  him  to  be  peculiarly  careful  of  the  imprefiion  ;  and  fofiil  in  which  it  is  found,  will  appear  in  the  fir  ft  part 

he  uniformly  deftroyed  thofe  with  which  he  was  in  the  of  the  eight  volume  of  his  Journal  of  Pharmacy . 
lead  didatisfied.  The  art  has  been  pra&iftd  of  late  by  TEETH,  of  various  forts  of  machines,  as  of  mill 
others ;  and  many  thoufands  of  paftes  have  been  fold  as  wheels,  &c.  Thefe  are  often  called  cogs  by  the  work- 
Taflie’s,  which  he  would  have  confidered  as  injurious  men  ;  and  by  working  in  the  pinions,  rounds,  or  trim- 
to  his  fame.  Of  the  fame  of  others  he  was  not  envious;  dies,  the  wheels  are  made  to  turn  one  another.  Mr 

for  he  uniformly  fpake  with  franknefs  in  praife  of  thofe  Emerfon  (in  his  Mechanics,  prop.  25.)  treats  of  the 

who  executed  them  well,  though  they  were  endeavour-  theory  of  teeth,  and  fhews  that  they  ought  to  have  the 
ing  to  rival  himfelf.  figure  of  epicycloids,  for  properly  woiking  in  one  an- 

To  the  ancient  engravings  he  added  a  numerous  col-  other. 

Fe&ion  of  the  moft  eminent  modern  ones  ;  many  of  TEKAWY,  in  Bengal,  money  advanced  by  govern* 

ment  ; 
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TtUope,  men t  to  the  proprietors  or  cultivators  of  land  to  afilfl 
T<  P£ra-  them  under  circumftances  of  diflrefs. 

^eof  6  TELESCOPE,  is  an  inftrument  which  has  been  fo 
llfic.  completely  defcribed  in  the  Encyclopedia ,  that  it  is  in- 
r— -  troduced  into  this  place  merely  to  notice  an  ingenious 
fuggeftion  of  Mr  Nicholfon’s  for  improving  the  achro¬ 
matic  telefcope,  by  adding  an  artificial  iris  to  the  object 
glafs.  Suppofe  (fays  he)  a  brafs  ring  to  furround  the 
object  end  of  the  telefcope,  and  upon  this  let  eight  or 
more  triangular  flips  of  brafs  be  fixed,  fo  as  to  revolve 
on  equi-diltant  pins  pafiing  through  each  triangle  near 
one  of  its  corners.  If  the  triangles  be  flided  inwards 
upon  each  other,  it  may  readily  be  apprehended  that 
they  will  clofe  the  aperture  ;  and  if  they  be  all  made  to 
revolve  or  flide  backwards  alike,  it  is  clear  that  their 
edges  will  leave  an  o&agonal  aperture,  greater  or  lefs 
according  to  circumftances.  i  he  equable  motion  of 
all  the  triangles  may  be  produced  cither  by  pinions  and 
one  concave  toothed  wheel,  or  by  what  is  called  firil- 
work.  Another  kind  of  iris,  more  compact,  may  be 
made,  by  caufing  thin  elaftic  flips  of  brafs  to  flide  along 
parallel  to  the  tube,  and  be  concluded  each  through  a 
flit  in  a  brafs  cap  which  fhail  lead  them  acrofs  the  aper¬ 
ture  in  a  radial  dire&ion.  It  is  probable  alfo  that  the 
artift,  who  fhail  carry  thefe  hints  into  efFeft,  may  alfo 
think  of  feveral  other  methods. 

This  thought  occurred  to  the  author,  from  contem¬ 
plating  the  contraction  and  dilatation  of  the  iris  of  the 
eye,  according  as  we  look  at  an  objeCt  more  or  lefs  lumin¬ 
ous.  Thefe  variations  are  fo  great,  that  in  the  obfer- 
vable  variations  of  the  human  eye,  the  aperture  is  thirty 
times  as  large  at  one  time  as  at  another,  wliilft  in  the 
cat  the  proportion  is  greater  than  a  hundred  to  one. 

Ini  Ills  c-  TEMPERAMENT  of  the  scale  of  music. 
When  the  confiderate  reader  refle&s  on  the  hige  and 
almoft  niimberlef*  differtations  on  this  fubjeCI.  by  the 
moft  eminent  philofophers,  mathematicians,  and  artifts, 
both  of  ancient  and  modern  times,  and  the  important 
points  which  divided,  and  ftiH  divide,  their  opinions, 
he  will  not  finely  expe£,  in  a  Work  like  our’s,  the  de- 
cifion  of  a  queftion  which  has  hitheito  eluded  their  re- 
fearches.  He  will  rather  be  difpoied,  perhaps,  to  won¬ 
der  how  a  fubjeft  of  this  nature  ever  acquired  fuch  im- 

Iportance  in  the  minds  of  perfons  of  acknowledged  ta¬ 
lents  (for  furcly  no  perfon  will  refufe  this  claim  to  Py¬ 
thagoras,  to  Ariftotle,  Euclid,  Ptolemy,  Galileo,  Wallis, 
Euler,  and  many  others,  who  have  written  elaborate 
treatifes  on  the  fubje&)  ;  and  his  furprife  will  increafe, 
when  he  knows  that  the  treatifes  on  the  fcale  of  mufic 
are  as  numerous  and  voluminous  in  China,  without  any 
appearance  of  iheir  being  borrowed  from  the  ingenious 
and  fpeculative  Greeks. 

The  ingenious,  in  all  cultivated  nations,  have  remark¬ 
ed  the  great  influence  of  mufic;  and  they  found  no  dif¬ 
ficulty  in  perfnading  the  nations  that  it  was  a  gift  of 
the  gods.  Apollo  and  his  facred  choir  are  perhaps  the 
H  molt  refpe&able  inhabitants  of  the  mythological  heavens 
of  the  Greeks.  Therefore  all  nations  have  confidered 
mufic  as  a  proper  part  of  their  religious  worfhip.  We 
doubt  not  but  that  they  found  it  fit  for  exciting  or 
fupportmg  thofe  emotions  and  fentiments  which  were 
|  fuited  to  adoration,  thanks,  or  petition.  Nor  would  the 
Greeks  have  admitted  mufic  into  their  ferious  dramas, 

[  if  they  had  not  perceived  that  it  heightened  the  effedt. 
The  fame  experience  made  them  employ  it  as  2n  aid  to 
Sup pl.  Vol.  IL  Part  II. 
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military  enthufiafm  ;  and  it  is  recorded  a3  one  of  the  Tempera, 
refpedtable  accomplifhments  of  Epaminondas,  that  *ie  C 

had  the  mufical  inlirudlions  of  the  firfl  mafters,  and  was  Muiic. 
eminent  as  a  performer.  w— y  * 

Thus  was  the  ftudy  of  mufic  ennobled,  and  recom¬ 
mended  to  the  attention  of  the  great  eft  philofophers. 

Its  cultivation  wa3  held  an  object  of  national  concern, 
and  its  profeftbrs  were  not  allowed  to  corrupt  it  in  or¬ 
der  to  gratify  the  faftidious  tafte  of  the  luxurious  or 
the  fenfuaiift,  who  fought  from  it  nothing  but  ainufe- 
ment.  But  its  influence  was  ret  confined  to  thefe 
public  purpofes  ;  and,  while  the  men  of  fpeculation 
found  in  muiic  an  inexhauftible  fund  of  employment  for 
their  genius  and  pencil ation,  arid  their  poets  felt  its  aid 
in  their  competitions,  it  was  hailed  by  perfons  of  all 
ranks  as  the  foother  of  the  cares  and  anxieties,  and 
fweetener  of  the  labours  of  life.  0  Pbcebi  decui  ! — 
laborum  duke  lenimen.  Poor  Ovid,  the  vidlim  of  what 
remained  of  good  in  the  cold  heart  of  Odlavius,  found 
it3  balm. 

Exul  eram  (fays  he)  :  requiefque  mibi ,  non  fama  petita  ejlt 
Mens  interna  fuis  tie  foret  ufque  malh . 

Hoc  ejl  cur  cantet  vinflus  quoque  compede  foJfory 
Indocili  numero  cum  grave  inollit  opus . 

Cantet  et  inniteus  limoft  pronus  anntz 
Adverfo  tardarn  qui  trabit  tirnne  vatem , 
phiique  f evens  pariter  lent  os  ad  pc  flora  remos> 

In  tiumerum  pidsa  bracl A  a  v  erf  at  aqua . 

Iff  us  ut  incubuil  baculo, faxove  refedit 
Pajlor ;  arundineo  carmine  inulcet  eves . 

Cant  antis  pariter ,  pariter  data  penfa  trabentis 
Fallitur  ancilU ,  decipiturque  labor . 

It  is  chiefly  in  this  humble  department  of  mufical  in-  Scale  of 
fiuence  that  we  propofe  at  prefent  to  lend  our  aid .  ni iific.  It 
What  has  been  Paid  in  the  article  Music,  EncycL 
fufficient  for  informing  the  reader  of  what  is  received 
as  the  fcale  of  muiic,  and  the  inequality  of  its  different 
fteps,  the  tones  major  and  minor,  femitone,  comma, ~<Scc. 

We  fliaii  only  obferve,  that  what  is  there  deli vt red  on 
temperament  by  M.  d’Alembert,  after  Ramoau,  bears 
the  evident  mark  of  uncertainty  or  want  of  confidence 
in  the  principle  adopted  as  the  rule  of  temperament ; 
and  we  have  learned,  hnce  the  printing  of  that  article, 
that  the  inllrudtions  there  delivered  have  not  that  per- 
fpicuity  and  precifion  that  are  nectfTary’  for  enabling  a 
perfon  to  execute  the  temperament  recommended  by 
Rameau  ;  that  is,  to  tune  a  keyed  inftrument  with  cer¬ 
tainty,  according  to  that  f)ftem  or  conitru&ion  of  the 
fcale. 

If  inch  be  the  cafe,  we  are  ill  fome  meafure  difap- 
pointed  ;  becaufe  we  fele&ed  that  treatife  of  D’Alenn 
bert  as  the  performance  cf  a  man  of  great  eminence  as 
a  mathematician  and  philofophei ,  aimihg  at  public  iu- 
ftru&ion  more  than  his  own  fame,  by  this  elementary 
abftra<R  of  the  great  work  of  the  moft  eminent  muficiau 
in  France. 

To  be  able  to  tune  a  harpfichord  with  certainty  and  Few  car* 
accuracy,  feems  an  indifpenfable  qualification  of  any  per-mne  a 
fon  worthy  of  the  name  of  a  mujician .  It  would  cer- ^urpfl- 
tainly  be  thought  an  unpardonable  deficiency  in  a  violin  C  °r  ; 
performer  if  he  could  not  tune  his  inftrument  ;  yet  we 
are  well  informed,  that  many  profefljonal  performers  on 
the  harpfichord  cannot  do  it,  or  cannot  do  it  any  other 
way  than  by  uncertain  and  painful  trial,  and,  as  it  were, 
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in  the  dark  ;  and  that  the  tuning  of  harpfi- 
chords  and  organs  is  committed  entirely  to  tuners  by 
proftffion.  This  is  a  great  inconvenience  to  pevfons 
residing  in  the  country ;  and  therefore  many  take  leffons 
from  the  profeffed  hnrpfichord  tuners,  who  alfo  profeis 
to  teach  this  art.  We  have  been  prefent  during  fome 
of  thefe  lcfl'ons  ;  but  it  did  not  appear  to  us  that  the 
in'll  u£lions  were  fuch  as  could  enable  the  fcholar  to 
tune  an  inftrument  when  alone,  unlefs  the  leffons  had 
been  fo  frequent  as  to  form  the  ear  to  an  inftantaneous 
judgment  of  tune  by  the  fame  habit  that  had  inftru&ed 
the  teacher.  There  feemed  to  be  little  principle  that 
could  be  treafured  up  and  recollcdted  when  wanted. 

Yet  we  cannot  help  thinking  that  there  aie  pheno¬ 
mena  or  fa£ls  in  mufic,  fufficiently  precife  to  furnifti 
principles  of  abfolute  certainty  for  enabling  us  to  pro¬ 
duce  temperaments  of  the  fcale  which  (hall  have  deter¬ 
mined  chara£ters,  and  among  which  we.  may  choofe 
fuch  a  one  as  fhall  be  preferable  to  the  others,  accord¬ 
ing  to  the  purpofes  we  have  in  view  ;  and  we  think 
that  thefe  principles  are  of  fuch  eafy  application,  that 
any  perfon,  of  a  modeiate  fenfibility  to  juft  intonation, 
may,  without  much  knowledge  or  practice  in  mufic, 
tune  his  harpfichord  with  all  defirable  accuracy.  We 
p/opofe  to  lay  thefe  before  the  reader.  We  might 
content  ourfelves  with  (imply  giving  the  practical  rules 
deduced  from  the  principles  ;  but  it  is  furely  more  de¬ 
firable  to  perceive  the  validity  of  the  principles.  This 
will  give  us  confidence  in  the  deduced  rules  of  pradlice. 
In  the  employment  of  facred  mufic,  an  infpired  writer 
counfels  us  to  fing,  not  only  “  with  the  heait,  but  with 
the  underftanding  alfo.”  We  may,  without  irreverence, 
recommend  the  fame  thing  here.  Let  us  therefore  at¬ 
tend  a  little  to  the  diflate  of  untutored  Nature,  and  fee 
how  ftie  teaches  all  mankind  to  form  the  fcale  of  me¬ 
lody. 

Alt  nations  It  is  a  mod  remarkable  fa6f}  that,  in  ail  nations,  how- 
fingbyoi  e  cver  they  may  differ  in  the  ftru£lure  of  that  chaunt 
wh  ch  we  call  the  accent,  or  tone,  or  twang,  in  the  col¬ 
loquial  language  of  a  paiticuhr  nation,  or  in  the  favourite 
phrafes  or  paffages  which  are  moil  frequent  in  their  fongs, 
all  men  make  ufe  of  the  fame  rifes  and  fails,  or  inflexions 
of  voice,  in  their  mufical  language  or  airs.  We  have 
heard  the  fongs  of  the  Iroquois,  the  Cherokee,  and  the 
Efquimaux,  of  the  Carib,  and  the  inhabitant  of  Para¬ 
guay  ;  of  the  African  of  Negroland  and  of  the  Cape, 
and  of  the  Hindoo,  the  Malay,  and  the  native  of  Ota- 
heite — and  we  found  none  that  made  ufe  of  a  different 
fcale  from  our  own,  although  feveral  feemed  to  be  very 
forry  performers  by  any  fcale.  There  muft  be  fome 
natural  foundation  for  this  uniformity.  We  may  never 
difeover  this ;  but  we  may  be  fortunate  enough  to  dis¬ 
cover  fa£ls  in  the  phenomena  of  found  which  invariably 
accompany  certain  modifications  of  mufical  fentiment. 
If  we  fucceed,  we  are  intitle d  to  fuppofe  that  fuch  in- 
feparablc  companions  are  naturally  conne&ed  ;  and  to 
conclude,  that  if  we  can  infure  the  appearance  of  thofe 
fads  in  found,  we  fhall  alfo  give  occaiionto  thofe  mufi¬ 
cal  feiitiments  or  imprefiions. 

There  is  a  quality  in  lengthened  or  continued  found 
which  we  call  its  pitch  or  note,  by  which  it  may  be  ac¬ 
counted  (brill  or  hoarfe.  It  may  be  very  hoarfe  in  the 
beginning,  and  during  its  continuance  it  may  grow 
move  and  more  fhrill  by  imperceptible  gradations.  In 
this  cafe  we  are  fenfibfe  of  a  kind  of  piogrefs  from  the 
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one  (late  of  found  to  the  other.  Thus,  while  we  gently  Tempers 
draw  the  bow  acrofs  the  firing  of  a  bals  viol,  if  we 
at  the  fame  time  Aide  the  finger  (lowly  along  the  ftring, 
from  the  nut  toward  the  bridge,  the  found,  from  being 
hoarfe,  becomes  gradually  acute  or  (brill.  Hoarfe  and 
fhrill  therefore  are  not  d  fferent  qualities,  although  they 
have  different  names,  but  are  different  dates  or  degrees 
of  the  fame  quality,  like  cold  and  heat,  near  and  far, 
early  and  late,  or,  what  is  common  to  all  thefe,  little 
and  great.  A  certain  date  of  the  air  is  accounted 
neither  hot  nor  cold.  All  dates  on  one  fide  of  this  are 
called  warm,  or  hot ;  and  all  on  the  other  are  cold.  In 
like  manner,  a  certain  found  is  the  boundary  between 
thofe  that  are  called  hoarfe  and  thofe  called  fhrill.  The 
chemift  is  accuftomed  to  fay,  that  the  temperature  of  a 
body  is  higher  when  it  is  warmer,  and  lower  when 
colder.  In  like  manner,  we  are  accuftomed  to  fay,  that 
a  perfon  raifes  or  depreffes  the  pitch  of  his  voice  when 
it  becomes  more  (hi ill  or  more  hoarfe.  The  ancient 
Greeks,  however,  called  the  (hriller  founds  low,  and  the 
hoarfer  founds  high  ;  probably  becaufe  the  hoarfer  founds 
are  generally  ftrooger  or  louder,  which  we  are  alfo  accuf¬ 
tomed  to  coufider  as  higher.  In  common  language,  a 
low  pitch  of  voice  means  a  faint  found,  but  in  mufical 
language  it  means  a  hoarfer  found.  The  found  that  13 
neither  hoarfe  nor  (brill  is  fome  ordinary  pitch  of  voice, 
but  without  any  precife  criterion. 

The  change  obferved  in  the  pitch  of  a  violin  ftring,  & 
when  the  finger  is  carried  along  the  finger-board  with 
a  continued  motion,  is  alfo  continuous  ;  that  is,  not  by 
darts  :  we  call  it  gradual,  for  want  of  a  better  term,  al¬ 
though  gradual  properly  means  gradating  by  degrees, 
fteps,  or  darts,  which  are  not  to  be  diftinguilhed  in  this 
experiment.  But  we  may  make  the  experiment  in  an¬ 
other  way.  After  founding  the  open  ftring,  and  while 
the  bow  is  yet  moving  acrofs  it,  we  may  put  down  the 
finger  about  iy  inches  from  the  nut.  This  will  change 
the  found  into  one  which  is  fetifibly  (hriller  than  the 
former,  and  there  is  a  manifeft  dart  from  the  one  to 
the  other.  Or  we  may  put  down  the  finger  2\  inches 
from  the  nut  ;  the  found  of  the  open  ftring  will  change 
to  a  {hriller  found,  and  we  are  fenfible  that  this  change 
or  ftep  is  greater  than  the  former.  Moreover,  we  may, 
while  drawing  the  bow  acrofs  the  ftring,  put  down  one 
finger  at  iy  inches,  and,  immediately  after,  put  down 
another  finger  at  2 1-  inches  from  the  nut.  We  fhall 
have  three  founds  in  fucceftion,  each  more  (brill  than 
the  preceding,  with  two  manifeft  fteps,  or  fubfultory 
changes  of  pitch. 

Now  fince  the  laft  found  is  the  fame  as  if  the  fecond  7* 
had  not  been  founded,  we  muft  conceive  the  fum  of  the 
two  fncceftive  changes  as  equivalent  or  equal  to  the 
change  from  the  firft  to  the  third.  This  change  feenis 
fomehow  to  include  the  other  two,  and  to  be  made  up 
of  them,  as  a  whole  is  made  up  of  its  parts,  or  as  2-V 
inches  are  made  up  of  iy  and  ^  of  an  inch,  or  as  the 
fum  15  is  made  up  of  io  and  5.  g 

Thus  it  happens  that  thinking  per  fons  conceive  feme-  We  hav 
thing  like  or  analogous  to  a  diftance,  or  interval,  be-nonon, cl 
tween  thefe  founds.  It  is  plain,  however,  that  there 
can  be  no  real  diftance  or  fpace  interpofed  between  tcrvai  b1 
them  ;  and  it  is  not  eafy  to  acquire  a  diilindl  notion  of  tween 
the  bulk  or  magnitude  of  thefe  intervals.  This  concept  10t^s.( 
tion  is  purely  figurative  and  analogical ;  but  the  ana-mu 
logy  is  very  good,  and  the  obfervauon  of  it,  or  con- 
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of  thofe  manifefl  intervals  of  mufical  founds. 

It  mu  ft  now  be  remarked,  that  it  is  in  this  refpedl 
alone  that  founds  are  fufceptible  of  mufic.  Nor  are  all 
founds  poftefted  of  this  quality.  The  fmack  of  a  whip, 
the  explofion  of  a  mufket,  the  ru filing  of  water  or  wind, 
the  fcreani  of  fome  animals,  and  many  other  founds, 
both  momentary  and  continuous,  are  mere  noifes  ;  and 
can  neither  be  called  hoarfe  nor  fhrill.  But,  on  the 
other  hand,  many  founds,  which  differ  in  a  thoufand 
circumftances  of  loudnefs,  fmoothnefs,  mdlownefs,  &c. 
which  make  them  pleafant  or  difagreeable,  have  thb 
quality  of  mufical  pitch,  and  may  tnu3  he  compared. 
The  voice  of  a  man  or  woman,  the  found  of  a  pipe,  a 
bell,  a  firing,  the  voice  of  an  animal,  nay,  the  fingle 
blow  on  an  empty  cafk — may  all  have  one  pitch,  or  we 
inay  be  fenfible  of  the  interval  between  them.  We  can, 
in  all  cafes,  tighten  or  fiacken  the  firing  of  a  violin,  till 
the  mod  uninformed  hearer  can  pronounce  with  cer¬ 
tainty  that  the  pitch  is  the  fame.  We  are  indebted  to 
the  celebrated  Galileo  for  the  difeovery  of  that  phyli- 
cal  circumftance  in  all  thofe  founds  which  communicates 
this  remarkable  quality  to  them,  and  even  enables  us 
to  induce  it  on  any  noife  whatever,  and  to  determine, 
with  the  utmoft  precifion,  the  mufical  pitch  of  the 
found,  and  the  interval  between  any  two  fuch  founds. 
Of  this  we  (ball  (peak  fully  hereafter ;  and  at  prefent  we 
only  obferve,  that  two  founds,  having  the  fame  pitch, 
are  called  unisons  by  muficians,  or  are  laid  to  be  in 
unifon  to  one  another. 

When  two  untaught  men  attempt  to  fing  the  fame 
air  together,  they  always  fing  in  unifon,  unlefs  they  ex- 
prefsly  mean  to  fing  in  different  pitches  of  voice.  Nay, 
it  is  an  extremely  difficult  thing  to  do  otherwife,  except 
in  a  few  very  peculiar  cafes.  Alfo,  when  a  man  and 
woman,  wholly  uninftrudled  in  mufic,  attempt  to  fing 
the  fame  air,  they  alfo  mean  to  fing  the  fame  mufical 
notes  through  the  whole  air  ;  and  they  generally  ima¬ 
gine  that  they  do  fo.  But  there  is  a  manifeft  differ¬ 
ence  in  the  founds  which  they  utter,  and  the  woman  is 
faid  to  fing  more  shrill,  and  the  man  more  hoarse. 
A  very  plain  experiment,  however,  will  convince  them 
that  they  are  miftaken.  N.  B.  We  are  now  fuppofing 
that  the  performers  have  fo  much  of  a  mufical  ear,  and 
flexible  voice,  as  to  be  able  to  ling  a  common  ballad,  or 
a  pfalm  tune,  with  tolerable  exadlnefs,  and  that  they  can 
prolong  or  dwell  upon  any  particular  note  when  defired. 

Let  them  fing  the  common  pfalm  tune  called  St  Da¬ 
vid’s,  in  the  fame  way  that  they  prarftife  at  church  ; 
and  when  they  have  done  it  two  01  three  times,  in  or¬ 
der  to  fix  their  voices  in  tune,  and  to  feel  the  general 
impreffion  of  the  tune,  let  the  woman  hold  on  in  the 
firft  note  of  the  tune,  which  we  fuppofe  to  be^,  while 
the  man  fings  the  firft:  three  in  fncceffion,  namely  g,  d,g. 
He  will  now  perceive,  that  the  laft  note  fuiig  by  liirn- 
felf  is  the  fame  with  that  fung  by  the  woman,  and  which 
fhe  thinks  that  file  is  ftill  holding  on  in  the  firft  note 
of  the  tune.  Let  this  be  repeated  till  the  performance 
becomes  eafy.  They  will  then  perceive  the  perfetl 
famenefs,  in  refpedl  of  mufical  pitch,  of  the  woman’s 
firfi  note  of  this  tune  and  the  man’s  third  note.  Some 
difference,  however,  will  ftill  be  perceived  ;  but  it  will 
not  be  in  the  pitch,  but  in  the  lmoothnefs,  or  cleavnefs, 
or  other  agreeable  quality  of  the  woman’s  note. 


continued  fleps  he  mull  raife  his  pitch,  in  order 31 7* * 
to  arrive  at  the  woman’s  note  from  his  own.  If  he  is 

accuftomed  to  common  ballad  fmging,  he  will  have  no  _  > 

great  difficulty  in  doing  this;  and  will  find  that,  he-  ir 
ginning  with  his  own  note,  and  Tinging  giadually  up,^crd’re 
his  eighth  note  will  be  the  woman’s  note.  In  fhort,  if 
two  flutes  be  taken,  one  of  which  is  twice  as  long  astu  alfcale, 
the  other,  and  if  the  man  fing  in  unifon  with  the  large  :-nd  ei^ht 
flute,  the  woman,  while  linging,  as  fhe  thinks,  the  fame notcS:  *  € 
notes  with  the  man,  will  be  found  to  be  finging  in  uni- 
fon  wfith  the  fmaller  flute. 

This  is  a  remarkable  and  mod  important  fa£l  in  theoCTAVS.  * 
phenomena  of  mufic.  This  interval,  comprehending 
and  made  up  of  feven  fmaller  intervals,  and  requiring 
eight  founds  to  mark  its  fteps,  is  therefore  called  an  3 

octave.  Now,  fince  the  female  performer  follows  the 
fame  di&atcs  of  natural  ear  in  finging  her  tune  that  the 
man  follows  in  fmging  his,  and  all  hearers  are  fenfible 
that  they  arc  fmging  the  fame  tune,  it  neceftarily  fol¬ 
lows,  that  the  two  feriefes  of  notes  are  perfectly  limilar, 
though  not  the  fame  :  For  there  muft  be  the-  fame  in¬ 
terval  of  an  odtave  between  any  (lep  of  the  lower  o&ave 
and  the  fame  ftep  of  the  upper  one.  In  whatever  way, 
therefore,  we  conceive  one  of  thefe  odtaves  to  be  parcelled 
out  by  the  different  fteps,  the  partition  of  both  muft  be 
fimilar.  If  we  reprefent  both  by  lines,  tliefe  lines  lruifl 
be  fimilarly  divided.  Each  partial  interval  of  the  one 
mull  bear  the  fame  relation  to  the  whole,  or  to  any  o- 
ther  interval,  as  its  fimilar  interval  in  the  other  odave 
bears  to  the  whole  of  that  odlave,  or  to  the  other  cor- 
refponding  interval  in  it. 

Farther,  we  muft  now  obferve,  that  although  this  fi-  All  odlavci 
milarity  of  the  oftaves  was  firft  obferved  or  dif covered are  fmular. 
by  means  of  the  ordinary  voices  of  man  and  woman, 
and  is  a  legitimate  inference  from  the  perfeft  fa tis fac¬ 
tion  that  each  feels  in  finging  what  they  think  the  fame 
notes,  this  is  not  the  only  foundation  or  proof  of  the 
fimilarity.  Having  acquired  the  knowledge  of  that 
phyfical  circumftance,  on  which  the  pitch  of  mufical 
founds  depends,  we  can  dtmonfliatc,  w'ith  all  the  ri¬ 
gour  of  geometiy,  that  the  feveral  notes  in  the  man  and 
woman’s  odlave  tnuji  have  the  fame  relation  to  their  re- 
fpe&ive  commencements,  and  that  thefe  two  great  in¬ 
tervals  are  fimilarly  divided.  But  farther  ftill,  we  can 
demonftrate  that  this  fimilarity  is  not  confined  to  thefe 
tw’o  o&aves.  This  may  even  be  proved,  to  a  certain 
extent,  by  the  fame  original  experiment.  Many  men 
can  fing  two  odlaves  in  fucceffion,  and  there  are  fome 
rare  examples  of  perfons  who  can  fing  three.  This  is 
more  common  in  the  female  voice.  This  being  the  cafe, 
it  is  plain  that  there  will  be  two  o&aves  common  to 
both  voices ;  and  therefore  four  odlaves  in  fucceffion, 
all  fimilar  to  each  other.  The  fame  fimilarity  may  be 
obferved  in  the  founds  of  inftruments  which  differ  only 
by  an  odlave.  And  thus  we  demonftiate  that  all  oc¬ 
taves  are  fimilar  to  each  other.  This  fimilarity  does 
not  confill  merely  in  the  fimilarity  of  its  diviiion.  The 
found  ol  a  note  and  its  odtave  are  fo  like  each  other, 
that  if  the  ftrtngth  or  loudnels  he  properly  adjufted,  and 
there  be  no  difference  in  kind,  or  other  circumftances  of 
clearnefs,  fmoothnefs,  &:c.  the  two  notes,  when  founded 
together,  arc  indiftinguifhable,  and  appear  only  like  a 
more  brilliant  note.  They  coalefee  into  one  found.  Nay, 
nioft  clear  mellow  notes,  iuch  as  thefe  of  a  fine  human 
4  M  2  voice, 
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voice,  really  contain  each  two  notes,  one  of  which  is  oc¬ 
tave  to  the  other. 

We  faid  that  this  refemblance  of  o&aves  is  an  im¬ 
portant  fa&  in  the  fcience  of  mufic.  We  now  fee  why 
it  is  fo.  The  whole  fcale  of  mufic  is  contained  in  one 
o&ave,  and  all  the  reft  are  only  repetitions  of  this  fcale. 
And  thus  is  the  do&rine  of  the  fcale  of  melody  brought 
within  a  very  moderate  compafs,  and  the  problem  is  re¬ 
duced  to  that  of  the  repartition  of  a  fmgle  o&ave,  and 
feme  attention  to  the  jun&ion  with  the  fimilar  feales  of 
the  adjoining  o&aves.  This  partition  is  now  to  be  the 
fubje&  of  difenffion.  .  .... 

]n  the  infancy  of  foci  tty  and  cultivation,  it  is  pro¬ 
bable  that  the  melodies  or  tunes,  which  delighted  the 
fimple  inhabitants,  were  equally  fimple.  Being  the 
fpontaneons  eftufions  of  individuals,  perhaps  only  occa 
fional,  and  never  repeated,  they  would  perifh  as  fail  as 
produced.  The  airs  were  probably  connected  with 
fome  of  the  rude  rhimes,  or  gingles  of  words,  which 
were  bandied  about  at  their  feftivals  ;  or  they  were  af- 
fociated  with  dancing  In  all  thefe  cafes  they  mull 
have  been  very  fhort,  confiding  of  a  few  favourite  paf- 
fages  or  mufical  plirafes.  This  is  the  cafe  with  the  com¬ 
mon  airs  of  all  fimple  people  to  this  day.  They  feldom 
extend  beyond  a  fhort  llanza  of  poetry,  or  a  fhort 
movement  of  dancing.  T  he  artifl  who  could  compofe 
and  keep  in  mind  a  piece  of  confiderable  length,  mu  ft 
have  been  a  great  larity,  and  a  minftrel  fit  for  the  en¬ 
tertainment  of  princes  ;  aud  therefore  much  admired, 
and  highly  rewarded  :  his  excellencies  were  almoft  in¬ 
communicable,  and  could  not  be  preferved  in  any  other 
way  but  by  repeated  performance  to  an  attentive  hear¬ 
er,  who  mufl  alfo  be  an  artift,  and  muft  patiently  liften, 
and  try  to  imitate  ;  or,  in  fhort,  to  get  tfie  tune  by 
heart.  It  muft  have  been  a  long  time  before  any  di- 
flinft  notion  was  formed  of  the  relation  of  the  r>ote3  to 
each  other.  It  wa3  perhaps  impofiible  to  recolle&  to¬ 
day  the  precife  notes  of  yefteiday.  There  was  nothing 
in  which  they  were  fixed  till  inftrumental  mufic  was  in¬ 
vented.  This  has  been  found  in  all  nations ;  hut  it  ap¬ 
pears  that  long  continued  cultivation  is  nectftary  for 
raifing  this  from  a  very  fimple  and  imperfe&  ftate.  The 
moll  refined  inftrument  of  the  Greek  muficians  was 
very  far  below  our  very  ordinary  inllruments.  And, 
till  fome  method  of  notation  was  invented,  we  can 
fcarcely  conceive  how  any  determined  partition  of  the 
o&ave  could  he  made  generally  known. 

Accordingly,  we  find  that  it  was  not  till  after  a  long 
while,  and  by  very  rude  and  awkward  fteps,  that  the 
Greeks  perceived  that  the  whole  of  mufic  was  compri- 
fed  in  the  o&ave.  The  firft  improved  lyre  had  but  four 
filings,  and  was  therefore  called  a  tetrachoro;  and 
the  firft  flutes  had  but  three  holes,  and  four  notes  ;  and 
when  more  were  added  to  the  fcale,  it  was  done  by  joining 
two  lyres  and  two  flutes  together.  Eyen  this  is  an  in* 
ftru&ive  ftep  in  the  hiftory  of  mufical  fcience  :  For  the 
four  founds  of  the  inftrument  have  a  natural  fyftem, 
and  the  awkward  and  groping  attempts  to  extend  the 
mufic,  by  joining  two  inftruments,  the  fcale  of  the  one 
following,  or  being  a  continuation  of  that  of  the  other, 
pointed  out  the  diapason  or  totality  of  the  o&ave,  and 
the  relation  of  the  whole  to  a  principal  found,  which 
we  now  call  the  fundamental  or  key ,  it  being  the  lowell 
note  of  our  fcale,  and  the  one  to  which  the  other  notes 
bear  a  continual  reference.  It  would  far  exceed  the 
limits  of  this  Work  to  narrate  the  fucceffive  changes 
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and  additions  made  by  the  Greeks  in  their  lyre  ;  yet  Temper 
would  this  be  a  very  fure  way  of  learning  the  natural  mcnt oft 
formation  of  our  mufical  fcale.  We  muft  refer  our  readers 
to  Dr  Wallis’s  Appendix  to  his  edition  of  the  Commen¬ 
tary  of  Porphyrius  in  Ptolemy’s  Harmonics,  as  by  far  the 
moft  perfpicuous  account  that  is  extant  of  the  Greek 
mufic.  We  fhall  pick  out  from  among  their  different  at¬ 
tempts  fuch  plain  obfervations  as  will  be  obvious  to  the 
feelings  of  any  perfon  who  can  ling  a  common  tune.  ^ 

Let  fuch  a  perfon  firft  fing  over  fome  pbin  andTheo&u 
cheerful,  or  at  leaft  not  mournful,  tune,  fevcral  times, knaturall 
fo  as  to  retain  a  lading  impreffion  of  the  chief  note  of^v^*n 
the  tune,  which  is  generally  the  lafl.  Then  let  him  TETRA. 
begin,  on  the  fan^  note,  to  fing  in  fuccefiion  the  riling  chords. 
fteps  of  the  fcale,  pronouncing  the  fyllablcs  do,  re,  ini , 
fa,  fol ,  la,  fi,  do .  He  will  perhaps  obferve,  that  this 
chaunt  naturally  divides  itfelf  into  two  parts  or  phrafes, 
as  the  muficians  term  it.  If  he  does  not,  of  himfelf, 
make  this  remark,  let  him  fing  it,  however,  in  that 
manner,  pauling  a  little  after  the  note  fa.  Thus,  do, 
re,  mi,  fa  ;  fol,  la,  ft.  do . — Do ,  re,  mi,  fa  ;  fol,  la,  ft,  do. 

Having  done  this  feveral  times,  and  then  repeated  it 
without  a  oaufe,  he  will  become  very  fenfible  of  the 
propriety  of  the  paufe,  and  ot  this  natural  divifion  of 
the  o&ave.  He  will  even  obferve  a  confiderable  fimila- 
rity  between  thefe  two  mufical  phrafes,  without  being 
able,  at  firft,  to  fay  in  what  it  confifts* 

Let  him  now  ftudy  each  phrafe  apait,  and  try  tOTheftep 
compare  the  magnitude  of  the  changes  of  found;  or  fteps  of  the  fca 
which  he  makes  in  riling  from  do  to  re,  from  re  ta -mi, arc 
and  from  mi  to  fa.  We  apprehend  that  he  will  have  ^ 

110  difficulty  in  ptxeiving,  after  a  few  trials,  that  the trachurch 
fteps  do  re,  and  re  mi,  are  fenfibly  greater  than  the  ftep  are  fira;- 
mi  fa.  We  feel  the  laft  ftep  as  a  fort  of  fiide  ;  as  anlar* 
attempt  to  make  as  little  change  of  pitch  as  we  can. 

Once  this  is  perceived,  it  will  never  he  forgotten.  This 
will  be  ftill  more  clearly  perceived,  if,  in  dead  of  thefe 
fyllables,  he  ufe  only  the  vowel  a,  pronounced  as  in  the 
word  hall,  and  if  he  fing  the  fteps,  Hiding  or  fiurring 
from  the  one  to  the  other.  Taking  this  method,  lie 
cannot  fail  to  notice  the  imallnefs  of  the  third  ftep. 

Let  the  linger  farther  confider,  whether  lie  does  not 
feel  this  phrafe  mufical  or  agreeable,  making  a  fort  of 
tune  or  chaunt,  and  ending  or  clofing  agreeably  after 
this  Hide  of  a  fmall,  or,  as  it  were,  half  ftep.  It  is  gc- 
neially  thought  fo;  and  is  therefore  called  a  close,  a 
cadence,  when  we  end  with  a  half  ftep  afeending. 

Let  the  finger  new  refume  the  whole  fcale,  tinging 
the  four  laft  notes  fol,  la,  ft,  do,  louder  than  the  other 
four,  and  calling  oft  liis  attention  from  the  low  phrafe,. 
and  fixing  it  on  the  upper  one.  He  wdl  now  he  able 
to  perceive  that  this,  like  the  other,  lias  two  confider- 
able  fteps  ;  namely,  fol  la  and  la  ft,  and  then  a  fmaller 
ftep*j£  do,  A  few  repetitions  will  make  this  clear,  and 
he  will  then  be  fenfible  of  the  nature  of  the  fimiiarity 
between  thefe  two  phrafes,  and  the  propriety  of  this 
great  divifion  of  the  fcale  into  the  intervals  do,  fa,  and 
fol,  do,  with  an  interval  fa,  fol  between  them. 

This  was  the  foundation  of  the  tetrachordS,  or  lyres 
of  four  firings,  of  the  Greeks.  Their  earlieft  mufic  or 
modulation  feems  to  have  extended  no  farther  than  this 
phrafe.  It  pleafed  them,  as  a  ring  of  four  hells  pleafes 
many  country  parifheSr  ai 

The  finger  will  perceive  the  fame  fatisfa&ion  with  Close 
the  clofe  of  this  fecond  phrafe  as  with,  that  of  the CADEti 
former  :  and  if  he  now  fing  them  both*  in  immediate 

fuccefiion, 


mpen-  fucceffion,  with  a  flight  paufe  between,  we  imagine  that 
Rt  of  the  he  will  think  the  clofe  or  cadence  on  the  upper  do  even 
vlufic  rriore  fatisfaftory  than  that  on  the  fa.  It  Teems  to  113 
y  to  complete  a  tune.  And  this  imprtffion  will  be  great¬ 
ly  heightened,  if  another  perfon,  or  an  iriftrument, 
fhould  found  the  lower  do ,  while  he  clofes  on  the  up¬ 
per  do  its  odlave  Do  feems  to  be  expedled,  or  looked 
for,  or  fought  after.  We  take  fi  as  a  ftep  to  do ,  and 
ii  there  we  reft. 

e  third  Thus  does  the  o&ave  appear  to  be  naturally  compo- 
^  ai^tlfkd  ^even  ^ePs*  °f  which  the  firft,  fecond,  fourth, 
slVft.  fifth,  and  fixtli,  are  more  confiderable,  and  the  third 
and  feventh  very  fenfibly  fmaller.  Having  no  diredl 
meafures  of  their  quantity,  nor  even  a  very  diltindl  no¬ 
tion  of  what  we  mean  by  their  quantity,  magnitude,  or 
bulk,  we  cannot  pronounce,  with  any  certainty,  whe¬ 
ther  the  greater  fteps  are  equal  or  unequal  ;  and  we 
prefume  them  to  be  equal.  Nor  have  we  any  diftinCl 
notion  of  the  proportion  between  the  larger  and  fmaller 
Heps.  In  a  loofc  way  we  call  them  half  notes,  or  fup- 
pofe  the  rife  from  mi  to  fa,  or  from  fi  to  do ,  to  be  one- 
half  of  that  from  do  to  re,  or  from  re  to  mi. 

Accordingly,  this  feems  to  have  been  all  the  mufical 
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rean  dif-  fcJence  attained  by  the  Greek  artifts,  or  thofe  who  did 
Hm- ^  not  Pro^fs  to  fpeak  philofophically  on  the  fubjeCl.  And 
even  after  Pythagoras  publifhed  the  difeoverv  which  he 
had  made,  or  more  probably  had  picked  up  among  the 
Chaldeans  or  Egyptians,  by  which  it  appeared,  that 
accurate  meafuies  of  founds,  in  refpedl  to  gravity  and 
acutenefs,  were  attainable,  it  was  affirmed  by  Aiiftoxe- 
nus,  a  fcholar  of  Ariftotle,  and  other  eminent  philofo 
phers,  that  thefe  meafures  were  altogether  artificial, 
had  no  connexion  with  mufic,  and  that  the  ear  alone 
was  the  judge  of  mufical  intervals.  The  artift  had  no 
other  guide  in  tuning  his  inftmment  ;  becaufe  the  ra¬ 
tios,  which  were  faid  to  be  inherent  in  the  founds 
(though  no  perfon  could  fay  how),  were  never  percei¬ 
ved  by  the  car.  The  juftice  of  this  opinion  is  abun¬ 
dantly  confirmed  by  the  awkward  attempt  of  the  Greeks 
to  improve  the  lyre  by  means  of  thefe  Loaded  ratios. 
Inftead  of  iliuflrating  the  fubjecf,  they  feem  rather  to 
have  brought  an  additional  obfeurity  upon  it,  and  threw 
it  into  fuch  confufion,  that  although  many  voluminous 
difTertations  were  written  on  it,  and  on  the  compofitiou 
of  their  mufical  fcale,  the  account  is  fo  perplexed  and 
confufed,  that  the  firft  mathematicians  and  artifts  of 
Europe  acknowledge,  that  the  whole  is  an  impene¬ 
trable  myflery.  Had  the  philofophers  never  meddled 
with  it,  had  they  allowed  the  practical  muficians  to  com 
ilrudl  and  tune  their  inftruments  in  their  own  way,  fo 
as  to  pleafe  their  ear,  it  is  fcarcely  poffible  that  they 
fhould  not  have  hit  on  what  they  wanted,  without  all 
the  embarraffment  of  the  chromatic  and  enharmonic 
feales  of  the  lyre.  It  is  fcarcely  poffible  to  contrive  a 
more  cumberfome  method  of  extending  the  fimple  fcale 
of  Nature  to  every  cafe  that  could  occur  in  their  mufi¬ 
cal  compofitions,  than  what  arofe  from  the  employment 
of  the  mufical  ratios.  This  feems  a  bold  afiertion  ;  but 
we  apprehend  that  it  will  appear  to  be  juft  as  we  pro* 
ceed. 

The  pra&ical  muficians  could  not  be  long  of  finding 
fition  of  ffie  want  of  fomething  more  than  the  mere  diatonic 
ercal  Cka^e  their  inftruments.  As  they  were  always  ac- 
tesnecef-comPan^ed  by  the  voice,  it  would  often  happen  that  a 

J  in  the  lyre  or  flute,  oerfe&ly  tuned,  was  too  low  or  too  high 
ate. 


n 

^  tranf- 


for  the  voice  that  was  to  accompany  it.  A  finger  can  Temper*, 
pitch  his  tune  on  any  found  as  a  key  ;  and  if  this  bemg^®^° 
too  high  for  the  finger  who  is  to  accompany  him,  he  Mufic. 

can  take  it  on  ?.  lower  note.  But  a  ly rift  cannot  do  1 - v — — J 

this.  Suppofc  his  inftrument  two  notes  too  low,  and 
that  his  accompanyiil  can  only  fingit  on  the  key  which 
is  the  f  of  the  lyre.  Should  the  ly  rift  begin  it  on  that 
key,  his  very  firft  ftep  is  wrong,  being  but  a  half  ftep, 
whereas  it  fhould  be  a  whole  one  In  fhort,  all  the 
fteps  but  one  will  be  found  wrong,  and  the  lyrill  and 
finger  will  be  perpetually  jarring.  This  is  an  evident 
conftquence  of  the  inequality  of  the  fourth  and  feventh 
fteps  to  the  reft.  And  if  the  other  fteps,  which  we 
imagine  to  he  equal,  be  not  exactly  fo,  the  difeordance 
will  be  ft  ill  greater. 

The  method  of  remedying  this  is  very  obvious.  It  Difputrsof 
the  intervals  mi  fa  and  ft  do,  are  half  notes,  we  need  c^‘e  **y  ha 
only  to  interpofe  other  founds  in  the  middle  between^0 *1™*™ ^ 
each  of  the  whole  notes;  and  then,  in  place  of  feveu  un- ,!ean*  aSout 
equal  fteps,  we  fhall  have  twelve  equal  ones,  or  twelve  mufival  ra^ 
intervals,  each  of  them  equal  to  a  femitonc.  The  lyretluS* 
thus  con Itnrtfted  will  now  fuit  any  voice  whatever.  It 
will  perfe&ly  lefemble  our  keyed  inftruments,  the  harpti- 
chord,  or  organ,  which  have  twelve  feemingly  equal  in¬ 
tervals  in  the o&ave.  Accordingly,  it  appears  that  inch 
additions  were  prn&ifed  by  the  muficians  of  Gieece, 
and  approved  of  by  Ariftoxenus,  and  by  all  thofe  who 
referred  every  thing  to  the  judgment  of  the  ear.  And 
vve  are  confident  that  this  method  would  have  been  a- 
dopted,  if  the  philofophers  had  had  lefs  influence,  and 
it  the  Greeks  had  not  borrowed  their  religious  cert  mo 
nies  along  with  their  mufical  fcience.  Both  of  thefe 
came  from  the  fame  quarter  ;  they  came  united  ;  and 
it  was  facrilegious  to  attempt  innovations.  The  doc¬ 
trine  of  mufical  ratiod  was  an  occupation  only  firr 
the  refined,  the  philofophers  ;  and  by  fubjefting  mufic 
to  this  myfterious  fcience,  it  became  myilerious  alfo, 
and  fo  much  the  more  venerable.  The  philofophers 
faw,  that  there  was  in  Nature  a  certain  infcrutable  con¬ 
nection  between  mathematical  ratios  and  thofe  intervals 
which  the  ear  relilhed  and  required  in  melody  :  but 
they  were  ignorant  of  the  nature  and  extent  of  this  con¬ 
nection. 

What  is  this  connexion,  or  what  is  meant  when  we^ut  os°f 
fpeak  of  the  ratios  of  founds  ?  Simply  this  : — pytha-°~iavc*  , 
goras  is  fa  id  to  have  found,  that  if  two  mufical  cords  dutcirlrom- 
be  drained  by  equal  weights,  and  one  of  them  be  twice 
the  length  of  the  other,  the  fhort  one  will  found  the 
o Clave  to  the  note  of  the  other.  If  it  be  two-thirds  of 
the  length  of  the  long  firing,  it  will  found  the  fifth  to 
it.  If  the  long  firing  found  do,  the  fhort  one  will  found 
fol.  If  it  be.  three-fourths  of  the  length,  it  will  found 
the  fourth  or  fa.  Thus  the 'ratio  of  2  :  1  was  called 
the  ratio  of  the  diapason  ;  that  of  3  :  2  was  called 
the  diapente;  and  that  of  4.  :  3  the  diatessaron. 

Moreover,  if  we  now  take  all  the  four  firings,  and  make 
that  which  founds  the  graved  note,  and  is  the  longed, 
twelve  inches  in  length  ;  the  fhort  or  o&ave  firing  muff 
be  fix  inches  long,  or  one-half  of  twelve  ;  the  diapente 
muft  be  eight  inches,  or  two-thirds  of  twelve  ;  and  the 
diateffaron  muft  be  nine  inches,  which  is  three-fourths 
of  twelve.  If  we  now  compare  the  diapente,  not  with 
the  graved  firing,  but  with  the  orftave  of  fix  inches,  we  • 
fee  that  they  are  in  the  ratio  of  4  to  3,  or  the  ratio 
of  diateffaron .  Apd  if  we  compare  the  diateffaron  with 

the 
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Tvmreft-  the  o£lave,  we  fee  that  their  ratio  is  that  of  9  :  6,  or 
xii 0 ! ■  t  of  the  cf  ^  .  2<  or  t^c  ratio  of  diapente.  Thus  is  the  oftave 

bc  1e  rf  divided  into  a  fifth  and  a  fourth,  do  fot ,  and  fol  do ,  in 

fucceffion.  Alfo  the  fourth  do  fa,  and  the  fifth  do, 
make  lip  the  odfave.  rIhe  note  which  (lands  as  a  firth 
to  one  of  the  extreme  founds  cf  the  o6lave,  (lands  as  a 

fourth  to  the  other.  And,  laftly,  the  two  fourths  do 

fj,  and  fol  do,  leave  an  interval  fa  fol  between  them  ; 
which  is  alfo  determined  by  nature,  and  the  ratio  cor- 
refponding  to  it  is  evidently  that  pf  9  to  8. 

This  is  all  that  was  known  of  the  connexion  of  mu- 
veiyof  Py-f:c  with  mathematical  ratios.  It  is  indeed  faid  by  Tam- 
■  *  hag  ora*  is  blichus,  that  Pythagoras  did  not  make  this  difeovery  by 
means  of  firings,  but  by  the  founds  made  by  the  ham- 
fa. feiy  nar-  mers  on  the  anvil  in  a  fmith’s  fhop.  He  obferved  the 
rated.  founds  to  be  the  key,  the  diatefTaron,  and  the  diapente 
of  mufic ;  and  lie  found,  that  the  weights  of  the 
.  hammers  were  in  this  proportion  ;  and  as  foon  as  he 

went  home,  he  tried  the  founds  made  by  cords,  when 
weights,  in  the  proportions  above-mentioned,  were  ap 
pended  to  them.  But  the  whole  (tory  has  the  air  of  a 
fible,  and  of  ignorance.  The  founds  given  by  a  fmith’s 
ahvil  have  little  or  no  dependence  ori  the  weight  of  the 
hammers;  and  the  weights  which  are  in  the  proportions 
of  the  numbers  mentioned  above  will  by  no  means  pro¬ 
duce  the  founds  alleged.  It  requires  four  times  the 
weight  to  make  a  firing  found  the  o£lave,  and  twice  and 
a  quarter  will  produce  the  diapente,  and  one  and feven- 
ninths  will  produce  the  diateffaron.  It  is  plain,  there¬ 
fore,  that  they  knew  not  of  what  they  were  fpeaking  : 
yet,  on  this  flight  foundation,  they  eredled  a  vaft  fa¬ 
bric  of  fpeculation  ;  and  in  the  courfe  of  their  refearch- 
eg,  thefe  ratios  were  found  to  contain  all  that  was  ex¬ 
cellent.  The  attributes  of  the  Divinity,  the  fymme 
try  of  the  univerfe,  and  the  principles  of  morality,  were 
all  refolvable  into  the  harmonic  ratios. 

Conjoined  In  the  attempts  to  explain,  by  means  of  the  my  fie- 
and  disjoin-  rious  properties  of  the  ratios  2  :  1,  3  :  2,  4  :  3,  and 
.  9  ;  8,  which  were  thus  defined  by  Nature,  it  was  ob¬ 
ferved,  that  their  favourite  lyres  of  four  firings  could 
be  combined  in  two  principal  maimers,  fo  as  to  produce 
an  extenfive  feale.  One  lyre  may  contain  the  notes  do , 
re ,  mi,  fa  ;  and  the  acuter  lyre  may  contain  the  notes 
fol ,  la,  ft,  do  ;  and,  being  fet  in  fucceflion,  having  the 
t  interval  fa  fol  between  the  higheft  note  of  the  one  and 

the  lowed  of  the  other,  they  make  a  complete  o&ave. 
Thefe  were  called  disjoined  tetrachords.  Again,  a  third 
tetrachord  may  be  joined  with  the  upper  tetrachord 
laft  mentioned,  in  fuch  fort,  that  the  lowed  note  of  the 
third  tetrachord  may  be  the  fame  with  the  higheft  of  the 
fecond.  Thefe  were  called  conjoined  tetrachords  (a). 
The*  y  res  By  thus  confidering  the  feale  as  made  up  of  tetra- 

were  tuned  chords,  the  tuning  of  the  lyre  was  reduced  to  great 
entirely  by  £mpj{city.  The  mufician  had  only  to  make  himfelf 
the  ear,  perfc&  in  the  fhort  chaunt  do,  re,  mi,  fa,  or  to  get  it 
by  heart,  and  to  fing  it  exactly.  This  intonation  would 
apply  equally  to  the  other  fol,  la ,  fi.  do  We  are  well 
informed  that  this  was  really  the  pr:  dice.  The  direc¬ 
tions  given  by  Ariftoxenus,  Nicanor,  and  others,  for 
varying  the- tuning,  according  to  certain  occalional  ac- 
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-ehorda. 
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commodations,  (hew  diftin&ly  that  they  did  not  tune  Temper* 
as  we  do,  founding  the  two  firings  together,  except  in™^1'^1 
the  cafe  of  the  diapafon  or  odave.  It  was  all  done  by  Mu  fic 
the  judgment  of  the  ear  in  melody.  The  moft  valu-  * 

able  circumflance  in  the  difeovery  of  Pythagoras  was 
the  determination  of  the  interval  between  the  £  urth 
and  the  fifth,  by  which  the  tetrachords  were  feparated. 

The  filling  lip  of  each  tetrachord  was  left  entirely  to 
the  ear  ;  and  when  the  dodrine  of  the  mathematical  ra¬ 
tios  (hewed  that  the  large  intervals  do  re,  re  mi,  fa  fol, 
fol  la,  Ja  fi,  fhould  not  be  precifely  equal,  Ariftoxenus 
refufed  the  authority  of  the  reafons  alleged  for  this  in¬ 
equality,  hecaufe  the  ear  perceived  none  of  the  ratios  as 
ratios,  and  could  judge  only  of  founds  He  farther  af- 
ferted,  that  the  inequalities  which  the  Pythagoreans  en¬ 
joined,  were  fo  trifling,  .that  no  ear  could  poflibly  per¬ 
ceive  them.  And  accordingly,  the  theorifts  difouted 
about  the  refpedlive  fituations  of  the  greater  and  fmaller 
tones  (fo  they  named  the  great  fteps)  fo  much  fpoken 
of,  and  had  different  fyftems  on  the  fubjed.  ig 

But  the  Itrongeft  proof  of  the  indillind  notion  that by 
the  theorifts  entertained  about  the  influence  of  thefe mei°dy** 
ratios  in  mitlic  is,  that  they  would  admit  no  more  but 
thofe  introduced  by  Pythagoras  ;  and  their  reafons  for 
the  rtjt&ion  of  the  ratio  of  5  to  4,  and  of  6  to  5,  were 
either  the  moft  whimtical  fancies  about  the  perfedlions 
of  the  facred  ratios,  or  affumptions  exprefsly  founded 
on  the  fuppofition,  that  the  ear  perceives  and  judges  of 
the  ratios  as  ratios  ;  than  which  nothing  can  be  more 
falfe.  Had  they  admitted  the  ratio  of  5  to  4,  they 
would  have  obtained  the  third  note  of  the  feale,  and 
would  at  once  have  gotten  the  whole  feale  of  our 
mufic.  The  ratios  of  6:5,  and  16  :  15,  follow  of 
courfe  ;  and  every  found  of  the  tetrachords  would  have 
been  determined.  For  5  :  4  being  the  ratio  of  the  ma¬ 
jor  third,  which  is  perfectly  pleafing  to  the  ear,  as  the 
mi  to  the  note  do,  and  3  :  2  being  the  ratio  of  the  fifth 
do  fol ,  there  is  another  interval  mi  fol  determined  ;  and 
this  ratio,  being  the  diff  erence  between  do  fol  and  do  mi , 
or  between  3  :  2  and  5:4,  is  evidently  6:5.  In  like 
manner,  the  interval  mi  fa  is  determined,  and  its  ratio, 
being  4  :  3  —  5  :  4,  is  16:  15. 

But  farther  ;  we  (hall  find,  upon  trial,  that  if  we  put 
in  a  found  above  fol,  having  the  relation  5  :  4  t  o  fa,  it 
will  be  perfe&ly  fatiffadiory  to  the  ear  if  fung  as  the 
note  la .  And  if,  in  like  manner,  we  put  in  a  note  a- 
bove  la,  having  the  relation  5  :  4  to  fol,  we  find  it  fa- 
tisfadlory  to  the  ear  when  ufed  as  ft .  If  wt  now'  exa¬ 
mine  the  ratios  of  thefe  artificial  notes,  -v.re  (hall  find 
the  ratio  of  the  notes  fol  la  to  be  10:9,  and  that  f  la 
fi  to  be  9  :  8,  the  fame  with  that  fa  fol ;  alfo  fi  do  will 
appear  to  be  16;  15,  like  that  of  mi  fa . 

We  have  no  remains  of  the  mufic  of  the  Greeks,  by 
which  we  can  learn  what  were  their  favourite  paffages 
or  mufi^al  phrafea  ;  and  w’e  cannot  fee  what  cauied 
them  to  prefer  the  fourth  to  the  major  third.  Few 
muiicians  of  our  times  think  the  fourth  in  any  degree 
comparable  with  the  major  thiid  for  melodioufnefs,  and 
ftill  fewer  for  harmonioufnefs.  The  piece  or  tune  pub- 
lifhed  by  Kircher  from  Alypius  is  very  fufpicious,  as 

no 


(a)  ' This  is  the  principle,'  but  not  the  precife  form,  of  the  disjoined  and^conjuufl  tetrachords.  The  Greeks 
did  not  begin  the  tetrachord  with  what  we  nnke  the  firft  note  of  our  chaunt  of  four  notes,  but  began  one  of 
them  wfith  mi,  .and.  the  other  with  fi  ;  to  which  they  afterwards  added  a  note  below.  This  beginning  feenas  to 
luve  been  direfted  by  fome  of  their  iavouiite  cadences ;  but  it  would  be  tediou3  to  explain  it. 
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n»  era-  no  other  perfon  has  feen  the  MS.  ;  and 
t  f  the  found  at  Buda  is  too  much  disfigured,  and  probably  of 
too  l  uc  a  date,  to  give  ns  any  folid  help.  In  all  pro¬ 
bability,  the  common  melodies  of  the  Greeks  abounded 
in  tafy  leaps  uo  and  down  on  the  third  and  fifth,  and 
on  the  fourth  and  fixth,  juft  as  we  obferve  in  the  airs 
for  dancing  among  all  limple  people.  Their  accom- 
plifhed  performers  had  certainly  great  powers  both  of  of  the  o£tave. 
invention  and  execution  ;  and  the  chromatic  and  enhar- 
monic  divifions  of  the  fcale  were  certainly  pra&ifed  by 
them,  and  not  merely  the  fpeculations  of  mathemati¬ 
cians.  To  us,  the  enharmonic  fcale  appears  the  molt 
jarring  dilcord  ;  tut  this  is  certainly  owing  to  our  not 
feeing  any  pieces  of  the  mufic  fo  compofed,  and  becaufe 
we  cannot  in  the  leait  judge  by  harmony  what  the  ef¬ 
fect  of  enharmonic  melody  would  be.  But  we  have 
fufficient  evidence,  from  the  writings  of  the  ancient 
Greeks,  that  the  enharmonic  mufic  fell  into  difufe  even 
before  the  time  of  Ptolemy,  and  was  totally  and  irreco¬ 
verably  loft  before  the  5th  century.  Even  the  chroma¬ 
tic  was  little  pra&ifed,  and  was  chiefly  employed  for  ex¬ 
tending  the  common  fcale  to  keys  which  were  feldom 
ufed.  The  uncertainties  rtfpedting  even  the  common 
fcale  remained  the  fame  as  ever ;  and  although  Ptolemy 
gives  (among  others)  the  very  fame  tbac  is  now  admitted 
as  the  only  perfect  one,  namely,  his  diatonicum  intenfum , 
his  realons  of  preference,  though  good,  are  not  urged 
with  flrong  marks  of  his  confidence  in  them,  nor  do 
they  feem  to  have  prevailed. 

Thefe  obfervations  {hew  clearly,  that  the  perception 
of  melody  alone  is  not  fuflrcitntly  prccife  for  enabling 
us  to  acquire  exad  conceptions  of  the  fcale  of  mufic. 

'I  he  whole  of  the  practicable  fciencc  of  the  ancients 
fetms  to  amount  to  no  more  than  this,  that  the  oCtave 
contained  five  greater  and  two  fmaller  intervals,  which 
the  voice  employed,  and  the  e3r  relifhed.  i  he  greater 
intervals  Teemed  all  of  one  magnitude  ;  and  the  fmaller 
intervals  appeared  alio  equal,  but  the  ear  cannot  judge 
what  proportion  they  bear  to  the  larger  ones.  The 
mulicians  thought  them  larger  than  one-half  of  the 
great  intervals  (and  indeed  the  ratio  j6  :  15  the  ar¬ 
tificial  mi  fa  and  Ji  do,  is  greater  than  the  half  of  9  -  8 
or  10:9).  Therefore  they  allowed  the  theories  to 
call  them  limmas  inflead  of  hemitones  ;  but  they,  as  well 
as  the  theories,  differed  exceedingly  in  the  magnitudes 
which  they  affigned  them. 

The  bell  way  that  we  can  think  of  for  exprefiing  the 
fcale  of  the  odave  is,  by  dividing  the  circumference  of 
a  circle  in  the  points  C,  D,  E,  F,  G,  A,  and  B  (fig. 

1.),  in  the  proportion  we  think  moil  fuitable  to  the 
natural  fcale  of  melody.  According  to  the  pradical 
notion  now  under  our  conhderation,  the  arches  CD, 

DE,  FG,  GA,  and  AB,  are  equal,  containing  nearly 
$9C.;  and  the  arches  EF  and  BC  are  alfo  equal,  hut 
fmaller  than  the  others,  containing  about  33T  Now, 
iuppofe  another  circle,  on  a  piece  of  card  paper,  dm- 
ded  in  the  fame  manner,  to  move  round  their  common 
centre,  but  indead  of  having  its  points  of  division  mark¬ 
ed  C,  D,  Er  See.  let  them  be  marked  do,  re,  mi,  fa,  fol, 
la,  ft .  It  is  plain,  that  to  whatever  point  of  the  outer 
circle  we  fet  the  point  do  of  the  inner  one,  the  other 
points  of  the  outer  circle  will  ffccw  the  common  notes 
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ty  of  all  oftaves  makes  this  fimple  o&ave  equivalent  to 
a  redilineal  fcale  fimilarly  divided,  and  repeated  as  often 
as  we  pleafe.  Fig.  1.  reprefents  this  inflrument,  and  - 
will  be  often  referred  to.  A  fort  of  fymmetry  may  be 
obferved  in  it.  The  point  D  feems  to  occupy  the 
middle  of  the  fcale,  and  re  feems  to  be  the  middle  note 
The  oppofite  arch  GA,  and  the  corre- 
fponding  interval  fol  la,*  feems  to  he  the  middle  interval 
of  the  ottavc.  The  other  notes  and  intervals  are  fimi¬ 
larly  difpoftd  on  each  fide  of  thefe.  This  circumflance  ' 
feems  to  have  been  obferved  by  the  Greeks,  by  the  in¬ 
habitants  of  India,  by  the  Chinefe,  and  even  by  the  : 
Mexicans.  The  note  re,  and  the  interval  fol  la,  have 
gotten  diflinguifiied  fituations  in  their  inftruments  and 
feales  of  mulic. 
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With  refpeCt  to  the  divifion  of  the  circles,  we  fhall  Ariftoxe- 
only  obfeive  at  prefent,  that  the  dotted  lines  are  con-  mean* * 

formable  to  the  piinciples  of  Arifloxenus,  the  whole  l0UCb  an(j 
oCtave  being  portioned  out  into  five  larger  and  equal  tirnmas, — 
intervals,  and  two  fmaller,  alfo  equal.  The  larger  are 
called  mean  or  medium  tones  ;  and  the  fmaller  are  called 
limmas  or  femitones.  The  full  lines,  to  which  the  let¬ 
ters  and  names  are  affixed,  divide  the  oCtave  into  the 
artificial  portions,  determined  by  means  of  the  mufical 
ratios,  the  arches  being  made  proportional  to  the  mea- 
fures  of  thofe  ratios.  Thus  the  arches  CD,  FG,  AB, 
are  proportional  to  the  meafure  or  logarithm  of  the  ra¬ 
tio  9:8;  GA  and  DE  are  proportional  to  the  loga-. 
rithm  of  10  :  9;  and  the  arches  EF  and  BC  are  pro- 
poitionalto  the  logarithm  of  j6  ;  15.  We  have  alrea¬ 
dy  mentioned  the  way  in  which  thofe  ratios  were  ap¬ 
plied,  and  the  authority  on  which  they  were  ftleCted. 

We  (hall  have  occafion  to  return  to  this  again.  The 
only  farther  remark  that  is  to  be  made  with  propriety 
in  this  place  is,  that  the  divifion  on  the  Arifloxenean 
principles,  which  is  exprefled  in  this  figure,  is  one  of 
an  indefinite  number  of  the  fame  kind.  The  only  prin¬ 
ciple  adopted  in  it  is,  that  there  fhall  be  five  mean  tones, 
and  two  fmall  equal  femitones  ;  but  the  magnitude  of 
thefe  is  arbitrary.  We  have  chofen  fuch,  that  two  mean 
tones  are  exadtly  equal  to  the  arch  CE,  determined  by 
the  ratio  5  :  4.  The  reafons  for  this  preference  will  ap¬ 
pear  as  we  pioceed  (u). 

By  this  little  inflrument  (the  invention,  we  believe, 
of  a  Mr  D’Ormiflcn,  about  the  beginning  of  lafl  cen¬ 
tury),  we  fee  clearly  the  infufficiency  of  the  feven  notes  • 
of  the  o&ave  for  performing  mufic  on  different  keys. 

Set  the  flower  de  luce  at  the  Arifloxenean  B,  and  wc 
fhall  fee  that  E  is  the  only  note  of  our  lyre  which  will 
do  for  one  of  the  fleps  of  the  oCtave  in  which  we  in¬ 
tend  to  fing  and  accompany.  We  have  no  founds  in 
the  lyre  for  re,  mi,  fol ,  la,  Ji.  The  remedy  is  as  clear; 
ly  pointed  out.  Let  a  fet  of  firings  be  made,  having 
the  fame  relation  to  fi  'which  thofe  of  the  prefent  lyre 
have  to  do,  and  infert  them  in  the  places  pointed  out 
by  the  Arifloxenean  divifions  of  the  moveable  oCtave. 

We  need  only  five  of  them,  becaufe  the  fi  and  fa  of 
the  prefent  lyre  will  antwer.  Thefe  new  founds  are 
matktd  by  a  4-.  ^ 

But  it  was  foon  found,  that  thefe  new  notes  gave  but  Fount  im- 
indifferent  melody,  and  that  cither  the  ear  could  not  perfec^anS 

determine  rt^i,td 
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(b)  We  (hall  be  abundantly  exa£l,  if  we  make  CD  —  2 ;  CE=  H5%95  CF=  149  ,42;  CG=2io  ,58; 

'CA=:6j°,3;  and  CB  =  326.,48. 
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Tempera-  determine  the  equality  of  the  tones  and  femitoncs  exa£l-  tltm!e,jitnefs ,  and  would,  in  general,  be  better  tranfiated  Temper 
^Scale^of  6 ^  enough,  or  that  no  fuch  partition  of  the  ottave  would  by  fymmetry . 

MuQc.  an^vver-  The  Pythagoreans,  or  partifans  of  the  inufi*  any  marked 


But  we  cannot  conceive  that  they  oaidmei,t 


>cal  ratios,  had  told  them  this  before.  But  they  were 
in  no  better  condition  themielves  ;  for  they  found,  that 
if  a  feries  of  founds,  in  perfect  relation  to  the  oftave, 
be  inferted  in  the  manner  propofed,  the  melody  will  he 
no  better.  They  put  the  matter  to  a  very  fair  trial.  It 
is  eafy  to  fee,  that  no  fyllem  of  mean  tones  and  Kmnias 
will  give  the  fame  mufic  on  every  key,  unlefs  the  tones 
be  increafed,  and  the  limmas  diininlfhed,  till  the  limma 
becomes  pill  half  a  tone.  Then  all  the  intervals  will 
be  perfeAly  equal.  The  mathematicians  computed  the 
ratios  which  would  produce  this  equality,  and  defned 
the  Ariftoxcneans  to  pronounce  on  the  mufic.  It  is 
faid,  that  they  allowed  it  to  be  very  bad  in  all  their 
moll  favourite  p adages.  Nothing  now  remained  to  the 
Arilloxeneans  but  to  attempt  occalional  methods  of 
tuning.  They  faw  clearly,  that  they  were  making 
the  notes  unequal  which  Nature  made  equal.  The  Py¬ 
thagoreans,  in  like  manner,  pointed  out  many  altera¬ 
tions  or  corrections  of  intervals  which  fuited  one  tetra- 
chord,  or  one  part  of  the  oCtavc,  but  did  not  fuit  ano¬ 
ther.  Both  parties  faw  that  they  were  obliged  to  de¬ 
viate  from  what  they  thought  natural  and  perfect : 
therefore  they  called  thefe  alterations  of  the  natural  or 
perfect  fcale  a  temperament . 

The  aecomplifhed  performers  were  the  bed  judges 
of  the  whole  matter,  and  they  derived  very  little  alfid- 
ance  from  the  mathematicians  :  For  although  the  rigid 
rules  delivered  by  them  he  acknowledged  to  be  perfect¬ 
ly  exaCt,  the  execution  of  thole  rules  is  not  fufceptible 
of  the  fame  exa&nefs.  Their  lyres  are  tuned,  not  by 
mathematical  operations,  but  by  the  ear.  It  does  noc 
appear  that  they  had  mufical  indruments  with  divided 
finger  boards,  like  our  bafs  viols  and  guitars  ;  and  even 
on  thefe,  it  i3  well  known  that  the  preffure  and  touch 
of  the  finger  may  vary  fo  much,  that  the  mod  exa& 
placing  of  the  frets  will  not  infure  the  nice  degrees  of 
rhe  founds.  The  flutes  are  the  only  indruments  of  the 
ancients  that  are  capable  of  accurate  founds.  But 
flutemakers  know  very  well,  that  they  cannot  he  timed 
by  mathematical  operations,  but  by  the  ear  alone.  This 
accounts  for  the  great  prices  paid  for  a  well  tuned  flute. 
Some  have  cod  L.  700,  and  T.  50  was  a  veiy  common 

33  Pri(;e* 

The  Greeks  Such  feems  to  have  been  the  date  of  the  ancient  mu- 
did  not  cul-  f1Ct  There  was  little  or  no  fcience  in  ic.  There  was, 
h^mon^of *n(lecd>  a  mod  abdrufe  and  refined  fcience  coupled  with 
Ximultane-  it  ;  but  by  a  very  (light  connexion  :  and  it  feems  to 
-©us  founds  have  been  nothing  more  than  an  amufement  for  the  in¬ 
genious  and  fpeculative  Greeks.  Nor  could  it,  in  our 
opinion,  be  better,  fo  long  as  they  had  no  guide  in  tu¬ 
ning  but  the  judgment  of  the  ear  in  melody.  Many 
writers  infill  that  the  Greeks  had  a  knowledge  of  what 
we  call  harmony  alfo  The  word  is  conllandy 

ufed  by  them  :  but  it  does  not  mean  what  we  call  har¬ 
mony,  the  pleafant  coalefcence  of  limultaneous  founds. 
It  comes  from  or  from  and  fignifies  up- 


attention  to  the  effe&  of  fimultaneous  S.c,a'^ 
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founds,  fo  as  to  enjoy  the  pleafure  of  certain  confonan- 
ces,  and  employ  them  in  their  compofrtions.  We  judge 
in  this  way  from  the  rank  which  they  gave  them  in 
their  fcale.  To  prefer  the  fourth  to  the  major  third 
feems  to  us  to  be  impoffible,  if  it  be  meant  of  fimulta¬ 
neous  founds.  And  the  reafon  which  is  affigned  for 
the  picference  can  have  no  value  in  the  opinion  of  a 
mufician.  It  is  becaufe  the  ratio  of  4  :  3  is  limpler  than 
that  of  5  :  4.  For  the  fame  reafon,  the  fifth  is  prefer¬ 
red  to  both,  and  the  o£lave  to  all  the  three,  and  unifon 
to  every  other  confonar.ee.  They  would  not  allow  the 
major  third  5  :  4  to  be  a  concord  at  all.  We  have 
made  nurnberlefs  trials  of  the  different  concords  with 
perfons  altogether  ignorant  of  mufic.  We  never  faw 
an  inflance  of  one  who  thought  that  mere  unifon  gave 
any  pofitive  pleafure.  None  of  all  whom  we  examined 
had  much  pleafure  from  an  odlave.  AH,  without  ex¬ 
ception,  were  delighted  with  a  fifth,  and  with  a  major 
third  ;  and  many  of  them  preferred  the  latter.  All  of 
them  agreed  in  calling  the  pleafure  from  the  fifth  a 
fweetnefsy  and  that  from  the  major  third  a  cheerfulne/s, 
or  fmurtnefs ,  or  by  names  of  fnnilar  import.  The  great¬ 
er  part  preferred  even  the  major  fixth  to  the  fourth, 
and  fome  felt  no  pleafure  at  all  from  the  fourth.  Few 
had  nnich  pleafure  from  the  minor  third  or  minor  fixth. 

N.  B.  Care  was  taken  to  found  thefe  concords  with¬ 
out  any  preparation  *  merely  as  founds— but  not  as  ma¬ 
king  part  of  any  mufical  paffage.  This  circumftance 
has  a  great  effedl  on  the  mind.  When  the  minor  third 
and  fixth  were  heard  as  making  part  of  the  minor 
mode,  all  were  delighted  with  it,  and  called  it  fweet 
and  mournful.  In  like  manner,  the  chord  J  never  fail¬ 
ed  to  give  pleafure.  Nothing  can  be  a  ftronger  proof  of 
the  ignorance  of  the  ancients  of  the  pleafures  of  harmony .  34 

We  do  not  profefs  to  know  when  this  was  difeover-  The  plea 
ed.  We  think  it  not  unlikely  that  the  Greeks  and  Ita- 
lians  got  it  from  fome  of  the  northern  nations  whom^cm  t0 
they  called  Barbarians .  We  cannot  other  wife  account  a  modern 
for  its  prevalence  through  the  whole  of  the  Ruffian  em-diicovcry. 
pire — the  ancient  Slavi  had  little  commerce  with  the 
empire  of  Rome  or  of  Conflantinople  ;  yet  they  fung 
in  parts  in  the  moll  remote  periods  of  their  hillorv  of 
which  we  have  any  account ;  and  to  this  day,  the  mod 
uncultivated  boor  in  the  Ruffian  empire  would  be  afhn- 
med  to  fing  in  unifon.  He  lillens  a  little  while  to  a 
new  tune,  holding  hi*9  chin  to  his  breail  ;  and  as  ioon 
as  he  has  got  a  notion  of  it,  he  burfts  out  in  concert, 
throwing  in  the  harmonic  notes  by  a  certain  rule  which 
he  feels,  but  cannot  explain.  Hio  harmonics  are  gene¬ 
rally  alternate  major  and  minor  thirds,  and  he  feldom 
miffes  the  proper  cadences  on  the  fifth  and  key.  Per¬ 
haps  the  invention  of  the  organ  produced  the  dilcovery. 

We  know  that  this  was  as  early  as  the  fccond  centu¬ 
ry  (c).  It  was  hardly  poffible  to  make  much  ufe  of 
that  inflrument  without  perceiving  the  pleafure  of  con¬ 
cordant  founds. 

The 


(c)  It  is  faid  that  the  Chinefe  had  an  inflrument  of  this  kind  long  before  the  Europeans.'  Caufeus  fays,  that 
It  was  brought  from  China  by  a  native,  and  was  fo  fmall  as  to  be  carried  in  the  hand.  It  is  certain  that  the 
Emperor  Conflantine  Copronymus  fent  one  to  Pepin  king  of  France  in  757,  and  that  his  fon  Charlemagne  got 
another  from  the  Emperor  Michael  Paleologus.  But  they  appear  to  have  been  known  in  the  Englifh  churches 
before  that  time. 
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The  difeovery  of  the  pleafures  of  harmony  occafion- 
ei  a  total  change  in  the  fcience  of  mafic  During  the 
dark  ages  of  Europe,  it  was  cultivated  chiefly  by  the 
monks:  the  organ  was  foon  introduced  into  the  church¬ 
es,  and  the  choral  fervice  was  their  chief  and  almoft. 
their  only  occupation.  The  very  contlru&ion  of  this 
Miftrument  mu  A  have  contributed  to  the  improvement 
of  mufic,  and  inftrudled  men  in  the  nature  of  the  icale. 

The  pipes  are  all  tuned  by  their  lengths  ;  and  thefe 
lengths  are  in  the  ratios  of  the  firings  which  give  the 
fame  notes,  when  all  are  equally  ft  retched.  This  molt 
have  revived  the  ftudy  of  the  mufical  ratios.  The  tu¬ 
ning  of  the  organ  was  performed  by  confonance,  and 
no  longer  depended  on  the  nice  judgment  of  founds  ?n 
fucceflion.  The  dulleft  ear,  even  w'th  total  ignorance 
of  mufic,  can  judge,  without  the  fmalleft  error,  of  an 
exadl  o&ave,  fifth,  third,  or  other  concord  ;  and  a  ve¬ 
ry  mean  mufician  could  now  tune  an  organ  more  accu¬ 
rately  than  Timotheus  could  tune  his  lyre.  Ot^er 
keyed  inftruments,  reftmbling  our  harpftchord,  were 
invented,  and  inftruments  with  fretted  finger  boards. 

Thefe  foon  fuppianted  the  lyres  and  harps,  being  much 
snore  compendious,  and  allowing  a  much  greater  variety 
and  rapidity  of  modulation.  All  thefe  inftruments  were 
the  fruits  of  harmony,  in  the  modern  fenfe  of  that  word. 

The  deficiences  of  the  old  diatonic  fcale  were  now 
more  apparent,  and  the  necefiity  of  a  number  of  inter¬ 
calary  notes.  The  finger-board  of  an  organ  or  harpli- 
chord,  running  through  a  feries  of  odlaves,  and  admit¬ 
ting  much  more  than  the  accompanyment  of  one  note, 
pointed  out  new  fources  of  mufical  pleafure  ariiing  from 
the  fulnefs  of  the  harmoy  ;  and,  above  all,  the  prattice 
of  choral  finging  fuggefted  the  pofllbility  of  a  pleafure 
altogether  new.  While  a  certain  number  of  the  cho:r 
performed  the  Cantus  or  Air  of  the  mufic,  it  was  irk- 
fome  to  the  others  to  utter  mere  founds,  fupporting  or 
compofing  the  harmony  of  the  Cantus,  without  any  me¬ 
lody  or  air  in  their  own  parts.  It  was  thought  pro 
bable  that  the  harmonic  notes  might  be  fo  portioned 
out  among  the  reft  of  the  choir,  that  the  fucceflion  of 
founds  littered  by  each  individual  might  alfo  conllitute 
a  melody  not  unpleafant,  and  perhaps  highly  grateful. 

On  trial,  it  was  found  very  practicable.  Canons,  mo¬ 
tets,  fugues,  and  other  harmonies,  were  ccmpofed,  where  ut  of  the  Gindonian  gamut.  It  it  be  repeated  360  times, 
the  airs  performed  by  the  different  parts  were  not  infe 
rior  in  beauty  to  the  principal.  The  notes  which  could 
not  be  thrown  into  this  agreeable  fucceflion,  were  left 
to  the  organift,  and  by  him  thrown  into  the  bafs. 

By  all  thefe  praClices,  the  imperfections  of  the  fcale 
of  fixed  founds  became  every  day  more  fenfible,  efpe 
cially  in  full  harmony.  Scientific  mufic,  or  the  pro¬ 
perties  of  the  ratios,  now  recovered  the  high  eftimatiou 
in  which  they  were  held  by  the  ancient  thVorifts  ;  and 
as  the  muficians  were  now  very  frequently  men  of  let¬ 
ters,  chiefly  monks,  of  fober  characters  and  decent  man¬ 
ners,  mufic  again  became  a  refpectable  ftudy.  T  he  or¬ 
ganift  was  generally  a  man  of  fcience,  as  well  as  a  per 
former.  At  the  ftrft  revival  of  learning  in  Europe,  we 
find  mufic  ftudied  and  honoured  with  degrees  in  the 
univerfities,  and  very  foon  we  have  learned  and  excel¬ 
lent  diflertations  on  the  principles  of  the  fcience.  1  he 
inventions  of  Guido,  and  the  diflertations  of  Salinas, 

Za:hno,  and  Xoni,  are  among  the  molt  valuable  pub¬ 
lications  that  are  extant  on  mufic.  The  improvements 
introduced  by  Guido  are  founded  on  a  very  refined 
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examination  of  the  fcale  ;  and  the  temperaments  pi‘o-  To  to  penrv- 
pokd  by  the  other  two  have  fcarcely  been  improved  mem  of,Mr 
by  any  labours  of  modern  date.  Both  thefe  authors 
had  ftudied  the  Greek  writers  with  g»eat  care,  and  their 
improvements  proceed  011  a  complete  knowledge  of  the 
doctrines  of  Pythagoras  and  Ptolemy  37 

At  lail  the  celebrated  Galileo  Galilei  put  the  finifh-  Galileo dif- 
ing  hand  to  the  doCtrines  of  thofe  ancient  pliil  Tophers,  ^ 
by  the  difeovery  of  the  connexion  which  fub'ills  in  na*ca,  * 
ture  between  the  ratios  of  numbers  and  the  mufical  in  confided  in 
tervala  of  founds.  He  difeovered,  that  thefe  numbers  tn<r  fre- 
expreis  the  frequency  of  the  recurring  pulfes  or  un- 
delations  of  air  which  excite  in  us  the  feniation  of  found. 

He  demonftrated  that  if  two  firings,  of  the  fame  mat-  tions. 
ter  and  thicknefs,  he  flretched  bv  equal  weights,  and 
be  twanged  or  pinched  io  as  to  vibrate,  the  time*  of 
their  vibrations  will  be  as  their  length?,  and  the  frequen¬ 
cy  or  number  of  ofciihtions  made  in  a  given  time  will 
be  inverfely  as  their  lengths.  The  frequency  of  the  fo- 
norous  undulations  of  the  air  is  therefore  inverfely  as 
the  length  of  the  lliing.  When  therefore  we  fay  that 
Z  :  1  is  the  ratio  of  the  oflave,  we  mean,  that  the  un- 
dulations  which  produce  the  upper  found  of  this  in¬ 
terval  are  twice  as  frequent  as  thofe  which  produce 
its  fundamental  found.  And  the  ratio  3  :  2  of  the  dia- 
pente  or  fifth,  indicates,  that  in  the  fame  tio.e  that 
the  ear  receives  three  undulations  from  the  upper  found, 
it  receives  only  two  from  the  lower.  Here  we  have 
a  natural  connexion,  not  peculiar  to  the  founds  pro- 
dnced  by  firings  ;  for  we  are  row  able  to  demort- 
ftrate,  that  the  founds  produced  by  bells  are  regulated 
by  the  fame  law.  Nay,  the  improvements  which  have 
be?n  made  in  the  feieuce  of  motion  fince  the  days  of 
Galileo,  ftiew  us  that  the  undulations  of  the  air  in 
pipes,  where  the  air  is  the  only  fubllance  moved,  is  re¬ 
gulated  by  the  fame  law.  It  feems  to  be  the  general 
property  of  founds  which  renders  them  fu.ceptible  of 
mufical  pitch,  of  acutenefs,  or  gravity  ;  and  that  a  cer¬ 
tain  frequency  of  the  fonorous  undulations  gives  a  de¬ 
termined  and  unalterable  mufical  note.  The  writer  of 
this  article  has  verified  this  by  many  experiments.  He 
finds,  that  any  noife  whatever ,  if  repeated  240  times  in 
a  fecond,  at  equal  intervals,  produces  the  note  C  fol  fa 


it  produces  the  G  fol  re  ut ,  &c.  It  was  imagined,  that 
only  certain' regular  aginations  of  the  air,  fueh  as  are 
produced  by  the  tremor  or  vibration  of  elaftic  bodies, 
are  fitted  for  exciting  in  us  the  fenfation  of  a  mufical 
note.  But  he  found,  by  the  mod  diftind.  experiments, 
that  any  noife  whatever  will  have  the  fame  effed,  if  re¬ 
peated  with  due  frequency,  not  lefs  than  30  or  40  times 
in  a  fecond.  Nothing  finely  can  have  lefs  pretenlion  to 
the  name  of  a  mufical  found  than  the  fol  it  ary  fuap  which 
a  quill  makes  when  drawn  from  one  tooth  of  a  comb  to 
another  :  but  when  the  quill  is  held  to  the  teeth  of  a 
wheel,  whirling  at  fnch  a  rate;  that  720  teeth  pafs  un¬ 
der  it  in  a  fecond,  the  found  of  g  in  alt.  is  heard  moll 
diftin&ly  ;  and  if  the  rate  of  the  wheel’s  motion  be  va¬ 
ried  in  any  proportion,  the  noife  made  by  the  quill  is 
mixed  in  the  moil  diftind  manner  with  the  mufical  note 
correfponding  to  the  frequency  of  the  fnaos.  The  lirni 
of  the  original  noife  determines  the  kind  of  the  conti¬ 
nuous  found  produced  by  it,  making  it  harfh  and  fret¬ 
ful,  or  finooth  and  mellow,  according  as  the  original 
noife  is  abrupt  or  gradual :  but  even  the  moil  abrupt 
4  N  noife 
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noife  produces  a  tolerably  fmooth  found  when  fufficient- 
ly  frequent.  Nothing  C2n  be  more  abiupt  than  the 
fnap  juft  now  mentioned  ;  yet  the  g  produced  by  it  has 
the  fmoothnefs  of  a  bird's  chirrup.  An  experiment  was 
made,  which  was  lefs  promifing  of  a  found  than  any  that 
can  be  thought  of.  A  flop  cock  was  fo  conftruded, 
that  it  opened  and  fhut  the  pafTage  through  a  pipe  720 
times  in  a  fecond.  This  apparatus  was  fitted  to  the  pipe 
of  a  conduit  leading  from  the  bellows  to  the  wind  cheft 
of  an  org^n.  The  air  was  limply  allowed  to  pafs  gen¬ 
tly  along  this  pipe  by  the  opening  of  the  cock.  When 
this  was  repeated  720  ti;ne3  in  a  fecond,  the  found  g  in 
nit.  was  moft  fmoothly  uttered,  equal  in  fweetnefs  to  a 
clear  female  voice  When  the  frequency  was  reduced 
to  360,  the  found  was  that  of  a  clear  but  rather  harfn 
man’s  voice.  The  cock  was  now  altered  in  fuch  a 
manner,  that  it  never  ihut  the  hole  entirely,  but  left 
about  one  third  of  it  open.  When  this  was  repeated 
720  times  in  a  fecond,  the  lound  was  uncommonly 
fmooth  and  fweet.  When  reduced  to  360,  the  found 
was  more  mellow  than  any  man’s  voice  at  the  fame 
pitch.  Various  changes  were  made  in  the  form  of  the 
cock,  with  the  intention  of  rendering  the  primitive  noife 
more  aYialogous  to  that  produced  by  a  vibrating  ftring. 
Sounds  were  produced  which  were  pleafant  in  the  ex¬ 
treme.  The  intelligent  reader  will  fee  here  an  opening 
made  to  great  additions  to  pradical  mulic,  and  the 
means  of  producing  mufical  founds,  of  which  we  have 
at  prefent  fcarcely  any  conception  ;  and  this  manner  of 
producing  them  is  attended  with  the  peculiar  advan¬ 
tage,  that  an  inftrument  fo  conftruded  can  never  go 
out  of  tune  in  the  fmalleft  degree.  But  of  this  enough 
at  prefent. 

This  difeovery  of  Galileo’s  completed  the  Pythago¬ 
rean  theories,  by  fupply ing  the  only  thing  wanted  for 
procuring  confidence  in  them.  We  now  fee  that  the 
mufic  of  founds  depends  on  principles  as  certain  and  as 
plain  as  the  elements  ot  Euclid,  and  that  every  thing 
relating  to  the  fcale  of  mufic  is  attainable  by  mathema¬ 
tics.  It  is  very  true  that  we  do  not  perceive  the  ratio 
3  :  2  in  the  diapente.  as  having  any  relation  to  the  num¬ 
bers  3  and  2.  But  we  perceive  the  fweetnefs  ot  found 
which  charadterifes  this  concord.  This  is  undoubtedly 
the  perception  of  a  certain  phyfical  fad  involving  this 
ratio,  as  much  as  the  fweetnefs  on  our  tongue  is  the  per¬ 
ception  of  a  certain  manner  of  ading  of  the  particles 
of  fugar  during  their  difibhition  in  the  faliva. 
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The  pleafure  arifing  from  certain  confonauces,  fuch 


as  do  foh  is  not  more  diftindly  perceived  than  19  the 
difagrerable"  feeling  which  other  confonancts  produce, 
fuch  as  do  re  ;  and  it  was  a  fair  field  of  difquifition  to 
difeover  why  the  one  plea  fed  and  the  other  difpleafed. 
We  cannot  fay  that  this  queftion  has  been  completely 
decided.  It  has  been  aferibed  to  the  coincidence  of  vi¬ 
brations.  In  the  odave,  every  fecond  vibration  of  the 
treble  note  may  be  made  to  coincide  with  every  vibra¬ 
tion  of  the  bafs.  But  the  pleafure  arifing  from  the  dif¬ 
ferent  confonances  does  by  no  means  follow  the  pro¬ 
portions  of  thofe  coincidences  of  vibrations  ;  for  when 
two  notes  are  infinitely  near  to  the  ftate  which  would 
produce  a  complete  coincidence,  the  adual  coincidence 
is  then  exceedingly  rare  ;  and  yet  we  know  that  fuch 
founds  yield  very  fine  harmony.  In  tuning  any  con¬ 
cord,  when  the  two  notes  are  very  difeordaut,  the  co¬ 
inciding  vibrations  recur  very  frequently;  and  as  we  ap¬ 


proach  nearer  and  nearer  to  perfed  concord,  thefe  coin-  Tempera, 
cidences  become  rarer  and  rarer  ;  and  if  it  be  infinitely  m e,ntof  ft 
near  to  perfed  concord,  the  coincidences  of  vibration  ^ca^e 
will  be  infinitely  diftant  fioin  each  other.  This,  and 
many  other  irrefragable  arguments,  demonftrate  that 
coalefeence  of  found,  which  makes  the  pleafing  harmo¬ 
ny  of  a  filth,  for  example,  does  not  ariie  from  the  co¬ 
incidence  of  vibrations  ;  and  the  only  thing  which  we 
can  demonftrate  to  obtain  in  all  the  cafes  where  we  en¬ 
joy  this  pleafure,  is  a  certain  arrangement  of  the  com¬ 
ponent  pulfes,  and  a  certain  law  of  fucceflion  of  the 
dislocations  or  intervals  between  the  non-coinciding 
pulfes.  We  are  perfedly  able  to  demonftrate  that 
when,  by  continually  ferewmg  up  one  of  .the  notes  of 
a  confonance,  we  render  the  real  coincidence  of  pulfes 
left  frequent ;  the  diflocations,  or  deviations  from  per¬ 
fed  coincidence,  approach  nearer  and  nearer  to  a  cer¬ 
tain  defineable  law  of  fuccefiion  ;  and  that  this  law  ob¬ 
tains  completely,  when  the  perfed  ratio  of  the  dura¬ 
tion  of  the  pulfe  is  attained,  although  perhaps  at  that 
time  not  one  pulfe  of  the  one  found  coincides  with  a 
pulfe  of  the  other.  Suppofe  two  organ  oipes,  found¬ 
ing  the  note  C  fol  fa  uty  at  the  diftaneeof  ten  feet  from 
each  other,  and  that  their  pulfes  begin  and  end  at  the 
fame  inllants,  making  the  mod  perfed  coincidence  of 
pulfes — there  is  no  doubt  but  that  there  will  be  the 
moft  perfed  harmony  ;  and  we  learn  by  experience 
that  this  harmony  is  perfedly  the  fame,  from  whatever 
part  of  the  room  we  hear  it.  This  is  an  unqucftionable 
fad.  A  perfon  fituated  exadly  in  the  middle  between 
them  will  receive  coincident  pulfes.  But  let  him  ap¬ 
proach  one  foot  nearer  to  one  of  the  pipes,  it  ia  now 
demonftrable  that  the  pulfes,  at  their  arrival  at  his  ear, 
will  be  the  moft  diftant  from  coincidence  that  is  pof- 
fible;  for  every  pulfe  of  one  pipe  will  bifed  the  pulfe 
from  the  other  :  but  the  law  of  fuccefiion  of  the  devia¬ 
tions  from  coincidence  will  theji  obtain  in  the  moft  per- 
fed  manner.  A  nuifical  found  is  the  fenfation  of  a 
ceitain  form  of  the  aerial  undulation  which  agitates 
the  auditory  organ.  The  perception  of  harmonious 
found  is  the  fenfation  produced  by  another  definite  form 
of  the  agitation.  This  is  the  composition  of  two  other 
agitations  ;  but  it  is  the  compound  agitation  only  that 
affects  the  ear,  and  it  is  its  form  or  kind  which  deter¬ 
mines  the  fenfation,  making  it  pleafanc  or  unpleafant. 

Our  knowledge  of  mechanics  enables  ns  to  defer ibe  Hence  a- 
this  form,  and  every  circnmftance  in  winch  one  agita-  r.fes  the 
tion  can  differ  from  another,  and  to  difeover  general  Kreiit  ( 
features  or  circumftances  of  refemblance,  which,  in  fad,  ftiathema" 
accompany  all  perceptions  ol  harmony.  Vv  e  are  lurely  flc 
in  titled  to  fay  that  thefe  circumftances  are,  fure  tells  of 
harmony  ;  and  that  when  we  have  enfured  their  pre- 
lence,  we  have  enfured  the  hearing  of  harmony  in  the 
adjufted  founds.  We  can  even  go  tarther  in  lome  cafe9: 

We  can  explain  fome  appearances  which  accompany  im- 
perfed  harmony,  and  perceive  the  connedion  between 
certain  diftind  refults  of  imperfed  coincidences,  and 
the  magnitude  of  the  deviations  from  perfed  harmony 
which  are  then  heard.  Thus,  we  can  make  nfe  of  thefe 
phenomena,  in  order  to  afeertain  and  meafure  thofe  de¬ 
viations  ;  and  if  any  rules  of  temperament  fhould  re¬ 
quire  a  certain  determinate  deviation  from  perfed  har¬ 
mony  in  the  tuning  of  an  inftrument,  we  can  fecure  the 
appearance  of  that  phenomenon  which  correfponds  to 
the  deviation,  and  thus  cau  produce  the  precife  tempe¬ 
rament 
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impero-  rament  fuggefted  by  our  rules.  We  can,  for  example, 
l  t]eVfiede^roy  l^e  Perfc&  harmony  of  the  fifth  C^,  and  flatten 
,juf]C>  the  note^  till  it  deviates  from  a  perfect  fifth  in  the  ex- 

i  ^ -  adt  ratio  of  320  to  321,  which  the  muficians  call  the 

one-fourth  of  a  comma.  The  mod  exquifite  ear  for 

(mejody  is  almoft  infenlible  of  a  deviation  four  times 
greater  than  this ;  and  yet  a  perfon  who  has  no  nuifi- 
cal  ear  at  all,  can  execute  this  temperament  by  the  rules 
of  harmony  without  the  error  of  the  fortieth  part  of  a 
40  comma. 

'  ati ng 3  ]ror  niod  valuable  piece  of  knowledge  we  are  in- 

•  ^onfo-  to  the  late  Dr  Robert  Smith  of  Cambridge,  a 

i  ces.  very  eminent  geometer  and  phllofopher,  and  a  good 
judge  of  mil  lie,  and  very  pleafing  performer  on  the  or¬ 
gan  and  harpfichord.  This  gentleman,  in  his  DifTerta- 
tion  on  the  Prkciples  of  Harmonics,  pubhfhed  for  the 
fird  time  in  1749,  has  paid  particular  attention  to  a 
phenomenon  in  coexiftcnt  founds,  called  a  beating.  This 
is  an  alternate  enforcement  and  diminution  of  the  ftrength 
of  found,  fomeihing  like  what  is  called  a  dole  fhnke, 
but  differing  from  it  in  having  no  variation  in  the  pitch 
of  the  founds.  It  is  a  fort  of  undulation  of  the  found, 
in  which  it  becomes  alternately  louder  and  fainter.  It 
may  be  often  perceived  in  the  found  of  bells  and  ir.iifi- 
cal  glades,  and  aifo  in  the  founds  of  particular  firings. 
It  is  produced  in  this  way  :  Suppofe  two  unifons  quite 
perfeCl  ;  the  vibrations  of  each  are  either  perfectly  co¬ 
incident,  or  each  pulfe  of  one  found  is  interpofed  in  the 
fame  fituntion  between  each  pulfe  of  the  other.  I11  ei¬ 
ther  cafe  they  fucceed  each  other  with  fuch  rapidity, 
that  we  cannot  perceive  them,  and  the  whole  appears 
an  uniform  found.  But  fuppofe  that  one  of  the  founds 
•has  240  pulfes  in  a  fecond,  which  is  the  undulation  that 
is  produced  in  a  pipe  of  24  inches  long  ;  fuppofe  that 
the  other  pipe  is  only  23  inches  and  long.  L 

will  give  243  pulfes  in  a  fecond.  Therefore  the  fft, 
the  both,  the  160th,  and  the  240th  pulfe  of  the  firft 
pipe  will  coincide  with  the  li I,  the  8 ill,  the  i62d,  and 
the  243d  pulfe  of  the  other.  In  the  inftants  of  coin¬ 
cidence,  the  agitation  produced  by  one  pulfe  i-.  increafed 
by  that  produced  by  the  other.  The  commencement 
of  the  next  two  pulfes  is  feparated  a  little,  and  that  of 
the  next  is  feparated  ftili  more,  and  fo  on  continually  : 
the  dijlocaiions  of  the  pulfes,  or  t.heir  deviations  from 
perfedt  coincidence,  continually  increafrng,  till  we  come 
to  the  40th  pulfe  of  the  one  pipe,  which  will  com¬ 
mence  in  the  middle  of  the  4 1  It  pulfe  of  the  other 
pipe  ;  and  the  pulfes  will  now  bifedt  each  other,  fo  that 
the  agitations  of  the  one  will  counteradf  or  weaken  thofe 
of  the  other.  Thus  the  compounded  found  will  be 
ilronger  at  the  coincidences  of  the  pulfes,  and  fainter 
when  they  bifedl  each  other.  This  reinforcement  of 
found  will  therefore  recur  thrice  in  every  fecond.  The 
frequency  of  the  pulfes  are  in  the  ratio  of  a  comma,  or 
8  1  :  80.  Therefore  this  conftitutes  an  utiifon  mperfetl 
by  a  comma.  If  therefore  any  circumftance  fhould  re¬ 
quire  that  thefe  two  pulfes  fhould  form  an  unifon  im- 
perfedt  by  a  comma,  we  have  only  to  alter  one  of  the 
pipes,  till  the  two,  when  founded  together,  beat  thrice 
in  a  fecond.  Nothing  can  be  plainer  than  this.  Now 
let  us  fuppofe  a  third  pipe  tuned  an  exadf  fifth  to  the 
firft  of  thefe  two.  There  will  be  no  beating  obfervable; 
becaufe  the  recurrence  of  coincident  pulfes  is  fo  rapid 
as  to  appear  a  continued  found.  They  recur  at  every 
fecond  vibration  of  the  bafs,  or  120  times  in  a  fecond. 
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But  now,  inflead  of  founding  the  third  pipe  along  with  Tempera* 
the  firft,  let  it  found  along  with  the  fecond.  Dr  Smith 
demonftrates,  that  they  will  best  in  the  fame  manner  as  Mufic. 

the  unifons  did,  but  thrice  as  often,  or  nine  times  in  a  - v  . . . 

fecond.  When  therefore  the  fifth  C g  beats  nine  limes 
in  a  fecond,  we  know  that  it  is  too  (harp  or  too  flat 
(very  nearly)  by  a  comma. 


Dr  Smith  fhews,  in  Ike  manner,  what  number  of* 
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beats  are  made  in  any  given  tune  by  any  concord,  lm-them  to 
perfedl  or  tempered,  in  any  affigntd  degree.  We  hum*'he  fcience 
bly  think  that  the  mod  inattentive  perfon  mull  be  fen- 1^* 
fible  of  the  very  great  value  of  this  difeovery.  We  aieplc  wjt^ 
obliged  to  call  it  his  difeovery.  Merfennus,  indeed,  had  ^reat 
taken  particular  notice  of  this  ur  deflation  of  imperfedt  of 
confonances,  and  had  offertd  conjedlures  as  to  theirZj 
caufe  ;  corjedlnres  not  unworthy  of  his  great  inge-  ” 
nutty.  Mr  Sanveur  alfo  takes  a  ftill  more  particular - 
notice  of  this  phenomenon*,  and  makes  a  mod  inge-  *  Am 
nious  ufe  of  it  for  the  foluticn  of  a  very  important  mu  CjJ.  par. 
fical  problem;  namely,  to  determine  the  precife  nnm- » 701 , 1702, 
ber  of  pulfes  which  produce  any  given  note  of  the  ga-  17c7>a^d 
jiruit.  His  method  is  indeed  operofe  and  delicate,  even1713* 
as  Amplified  and  improved  by  Dr  Smith.  The  follow¬ 
ing  may  be  fubitituted  for  it,  founded  on  the  mechanifm 
of  founding  cords.  Let  a  violin,  guitar,  or  any  fuch 
inftrument,  be  fixed  up  againft  a  wall,  with  the  finger¬ 
board  downward,  and  in  luch  a  manner,  that  a  violin 
firing,  drained  by  a  weight,  may  prefs  on  the  bridge,  but 
hang  free  of  the  lower  end  of  the  finger  board.  Let 
another  firing  be  drained  by  one  of  the  tuning  pins  till 
it  be  in  unifon  with  fome  note  (fuppofe  C)  of  the  harp- 
fichord.  Then  hang  weights  on  the  other  firing,  till, 
upon  drawing  the  bow  acrofs  both  firings,  at  a  final! 
difiance  below  the  bridge,  they  are  perfedt:  unifons, 
without  the  imalleft  beating  or  undulation,  and  taking 
care  that  the  prefiure  of  the-  bow'  on  that  firing  which 
is  tuned  by  the  pin  be  fo  moderate  as  not  to  affeCt  its 
tenfion  fenlibly.  Note  exactly  the  weight  that  is  now 

appended  to  it.  Now'  ircreafe  this  weight  in  the  pro¬ 
portion  of  the  fquare  of  80  to  the  fquarc  of  8  1  ;  that 
is,  add  to  it  its  4  >th  part  v^ry  nearly.  Now  draw 
the  bow  again  acrofs  the  firings  with  the  fame  caution 
as  before..  The  founds  will  now  beat  remarkably  ;  for 
the  vibrations  of  the  loaded  firing  are  now  accelerated 
in  the  proportion  of  So  to  81.  Count  the  number  of 
undulations  made  in  fome  fnrall  number  (fuppofe  10) 
of  feconds.  This  wdll  give  the  number  of  heats  in  a 
fecond;  80  times  this  number  are  the  Angle  pulfes  of  the 
lowed  found  ;  and  8(  times  the  fame  number  gives  the 
puifes  of  the  higheit  of  thefe  imperfedl  unifons. 

If  this  experiment  be  tried  for  the  C  in  the  middle  of 
our  harpfichords,  it  will  be  found  to  contain  240  pulfes 
very  nearly  ;  for  the  firings  will  beat  thrice  in  a  fecond. 

The  beats  are  belt  counted  by  means  of  a  little  ball 
hung  to  a  thread,  and  made  to  keep  time  with  the 
beats. 

Here,  then,  is  a  phenomenon  of  the  mod  eafy  ob- 'phey^ If. 
fervation,  and  requiring  no  flail  in  mafic,  by  which  the  lard  exadl 
pitch  of  any  found,  and  the  imperfection  of  any  con  meafures 
cord,  may  be  difeovertd  with  the  utir.olt  precifion;  and°*  thc  Lem~ 
by  this  method  may  concordant  founds  be  produced, 
which  are  absolutely  perfect  in  their  harmony,  or  ha- cords, 
ving  any  degree  of  imperfection  or  temperament  that 
we  pleafe.  An  inftrument  may  generally  be  tuned  to 
perfedt  harmony,  in  fome  of  its  notes,  without  any  dif- 
4  N  2  field ty, 
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Tempera-  ficulty,  as  we  fee  done  by  every  blind  C render.  But  if 

went  of  the  a  certa;n  determinate  degree  of  impevfedion,  different 
^Ta,f°f  Perhaps  in  the  different  concords,  be  nectffary  for  the 
1  proper  performance  of  mufical  compofitious  on  infliu- 
„  tnents  of  fixed  founds,  fuch  as  thofe  of  the  organ  or 
liarpfichord  kind,  we  do  not  fee  how  it  can  bedilputed, 
that  Dr  Smith'*  theory  of  the  beating  of  impeded  con- 
fonances  is  one  of  the  mod  important  difcoveries,  both 
for  the  pradice  and  thefcienceof  mufic,  that  have  been 
offered  to  the  public.  We  are  inclined  to  confider  it 
as  the  molt  important  that  has  been  made  lince  the  days 
of  Galileo.  The  only  rivals  are  Dr  Brook  Taylor’ s 
mechanical  demonflration  of  the  vibrations  of  an  elaltic 
cord,  and  its  companion,  and  of  the  undulations  of  the  air 
in  an  organ  pipe,  and  the  beautiful  invcltigations  of  Da¬ 
niel  Bernoulli  of  the  harmonic  founds  which  frequently 
accompany  the  fundamental  note.  The  muikal  theory 
of  Rameau  we  confider  as  a  mere  whim,  not  founded 
in  any  natural  law  ;  and  the  theory  of  the  grave  har¬ 
monics  by  Tartini  or  Ronveu  is  included  in  Di  Smith’s 
theory  of  the  beating  of  imperfed  confonances.  1  his 
theory  enables  us  to  execute  any  harmonic  fyftcm  of 
temperament  with  precilion,  and  certainty,  and  cafe, 
and  to  decide  on  its  merit  when  done. 

We  are  theiefore  furprifed  to  fee  this  work  of  Dr 
Smith  greatly  undeivalued,  by  a  moft  ingenious  gentle¬ 
man  in  the  Philofophical  Tranfadions  for  1800,  and  call¬ 
ed  a  large  and  obfeure  volume,  which  leaves  the  matter 
juff  as  it  was,  and  its  refults  ufclefs  and  impradicable. 
We  are  forry  to  fee  this;  becaufe  we  have  great  expedi¬ 
tions  from  the  future  labours  of  this  gentleman  in  the 
field  of  harmonics,  and  his  late  work  is  rich  in  refined 
and  valuable  matter.  ‘We  prefume  humbly  to  recom¬ 
mend  to  him  attention  to  his  own  admonitions  to  a  ve¬ 
ry  young  and  ingenious  gentleman,  who,  he.  thinks, 
proceeded  too  far  in  animadverting  on  the  writings  of 
Newton,  Barrow,  and  other  eminent  mathematicians. 
We  alfo  beg  his  leave  to  obftrve,  that  Dr  Smith’s  ap¬ 
plication  of  his  theory  may  be  very  erroneous  (we  do 
not  fay  that  it  is  perftd),  in  confequence  of  his  notion 
of  the  proportional  effeds  produced  on  the  general  har¬ 
mony  by  equal  temperaments  of  the  different  concords. 
But  the  theory  is  untouched  by  this  improper  ufe,  and 
Hands  as  firmly  as  any  propofition  in  Euclid’s  Elements. 
We  are  bound  to  add  to  thefe  remarks,  that  we  have 
ofter.er  than  once  heard  mufic  performed  on  the  h?.rp- 
fehord  deferibed  in  the  fecond  edition  of  Dr  Smith’s 
Harmonics,  both  before  it  was  fent  home  by  the  maker 
(the  fir  if  in  his  profeiiion),  and  afterwards  by  the  au¬ 
thor  himftlf,  who  was  a  very’  pleafing  pei former,  and 
we  thought  its  ha-mony  the  fineft  we  ever  heard.  Mr 
Watt,  the  celebrated  engineer,  and  not  lefs  eminent 
philofopher,  budt  a  handfome  organ  for  a  public  fo- 
ciety,  and,  without  the  lead  ear  or  reliih  for  mufic,  tu¬ 
ned  three  odavts  of  the  open  diapafon  by  one  of  Dr 
Smith’s  tables  of  beats,  with  the  help  of  a  variable  pen¬ 
dulum.  Signior  Doria,  leader  of  the  Edinburgh  con¬ 
cert,  tried  it  in  prefence  of  the  writer  of  this  article,  and 
faid,  “  Bclliffima  -  fopra  uodo  belliffima  1”  Signior 
Doria  attempted  to  fing  along  with  it,  but  would  not 
continue,  declaring  it  impoffible,  becaufe  the  organ  was 
ill  tuned.  The  truth  was,  that,  011  the  major  key  of 
the  inning  was  exceedingly  different  from  what 
{he  was  accufiomed  to,  and  fhe  would  not  try  another 
key.  We  mention  this  particular,  to  fhew  how  accu- 
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rately  Mr  Watt  had  been  able  to  execute  the  tempera-  Temper, 
ment  he  intended.  ni^mofthi 

This  theory  is  valuable,  therefore,  by  giving  us  the 

management  of  a  phenomenon  intimately  connected _ 

with  harmony,  and  affording  us  prtcife  and  practicable  43 
meafures  of  all  deviations  from  it.  It  bids  fair,  for  thisAnd  accu. 
reafon,  to  give  us  a  method  of  executing  any  fyftera™*^ 
of  temperament  which  we  may  find  reafon  to  piefer, tcmj)Cra. 
But  we  have  another  ground  of  effimation  of  this  theo-mem. 
ry.  By  its  afiiftance,  we  are  able  to  afceitain  with  cer¬ 
tainty  and  precifion  the  true  lintempered  fcale  of  mufic, 
which  eluded  all  the  attempts  of  the  ingenious  Greeks; 
and  we  determine  it  in  a  way  fuited  to  the  favourite 
mufic  of  modern  times,  of  which  alinoft  all  the  excel¬ 
lencies  and  pleafures  are  derived  from  harmony.  We 
do  not  fay  that  this  total  innovation  in  the  principle  of 
mufical  pleafure  is  unexceptionable  ;  we  rather  think  it 
very  dtfedive,  believing  that  the  thrilling  pleafures  of 
mufic  depend  more  upon  the  melody  or  air.  We  ap¬ 
peal  even  to  inftruded  muficians,  whether  the  heart  and 
affedions  aie  not  more  affeded  (and  with  much  more 
dijlintt  variety  of  emotion)  by  a  fine  melody,  fupported, 
but  not  obferved,  by  harmonies  judicioufly  choien  ?  It 
appears  to  us  that  the  tffed  of  harmony,  always  filled 
up,  is  moie  uniformly  the  fame,  and  lefs  touching  to 
the  foul,  than  fome  fimple  air  fung  or  played  by  a  per¬ 
former  of  fenfibility  and  powers  of  utterance.  We  do 
not  wonder,  then,  that  the  ingenious  Greeks  deduced 
all  their  rules  from  this  depaitment  of  mufic,  nor  at  their 
being  fo  fatisfied  with  the  pleafures  which  it  yielded, 
that  they  were  not  folicitons  of  the  additional  fupport 
of  harmony.  We  fee  that  melody  has  fuffered  by  the 
change  iri  every  country.  There  is  no  Scotchman, 
Iiifhman,  Pole,  or  Ruffian,  who  does  not  lament  that 
the  fkill  in  compofing  heart-touching  airs  is  degenera¬ 
ted  in  his  refpedtive  nation  ;  and  all  admire  the  produc¬ 
tions  of  their  mufe  of  “  the  days  that  are  pall.”  They 
are  “  pleafatit  and  mournful  to  the  foul.” 

But  we  flill  prefer  the  harmonical  method  of  forming 
the  fcale,  on  account  of  its  precifion  and  facility  :  and 
we  prefer  the  theoiy  of  beat",  becaufe  it  alfo  gives  us  the 
mojl  fatisfaB on  fcale  of  melody  ;  and  this,  not  by  repeat¬ 
ed  corrections  and  recorredions,  but  by  a  dired  pro- 
cefs.  By  a  table  of  beats,  every  note  may  be  fixed  at 
once,  and  we  have  no  occafion  to  return  to  it  and  try 
new  combinations;  for  the  beatings  of  the  different  con¬ 
cords  to  one  bafs  being  once  determined,  every  beating 
of  any  one  note  with  any  other  is  alfo  fixed.  # 

We  therefore  requeil  the  reader’s  patient  attention  Fundain 
to  the  experiment  which  we  have  now  to  propofe.  This^  cxpei 
experiment  is  bell  made  with  two  organ  pipes  equally raent* 
voiced,  and  pitched  to  the  note  C  in  the  middle  of  our 
harpfichords.  Let  one  of  them  at  leaft  be  a  flopped 
pipe,  its  pifton  being  made  extremely  accurate,  and  at 
the  fame  time  eafily  moved  along  the  pipe  Let  the 
(hank  of  it  be  divided  into  240  equal  parts.  The  ad¬ 
vantage  of  this  form  of  the  experiment  if,  that  the 
founds  can  be  continued,  with  perftd  uniformity,  for 
any  length  of  time,  if  the  bellows  be  properly  conltrud- 
td.  I11  default  of  this  apparatus,  the  experiment  may 
be  made  with  two  harplichord  wires  in  perfect  unifon, 
and  touched  by  a  wheel  rubbed  with  refill  inilead  of  a 
bow,  in  the  way  the  founds  of  the  vielle  or  hurdy gurdy 
are  pioduced.  This  contrivance  alio  will  continue  the 
founds  uniformly  at  pleafure.  A  fcale  of  240  parts 
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Ihpen.  rnuft  be  adapted  to  one  firing,  and  numbered  from  that 
rr  of  the  end  of  the  firing  where  the  wheel  or  bow  is  applied  to 
it.  Great  care  mull  be  taken  that  the  fhifting  of  the 
'  uflC‘  moveable  bridge  do  not  alter  the  drain  on  the  wire. 
\Ve  may  even  do  pretty  well  with  a  bow  in  place  of 
the  wheel  ;  but  the  found  cannot  be  lung  held  on  in 
any  pitch.  In  deferibing  the  phtnonrena,  we  fhall  ra¬ 
ther  alv.de  by  the  tiring,  becaufe  the  numbers  of  the 
fcale,  or  length  of  the  founding  part  of  the  wire,  cor- 
reipond,  in  fa £1,  much  more  txadlly  with  the  founds. 
The  deviations  of  the  fcale  of  the  pipe  do  not  in  the 
lcatt  affect  the  correlations  we  mean  to  draw,  but  would 
require  to  be  mentioned  in  every  tnllance,  which  would 
greatly  complicate  the  ptocefs. 

Having  brought  the  two  open  firings  into  perfeft 
unifon,  fo  that  no  beating  whatever  is  obfeived  in  the 
corfonance,  hide  the  moveable  bridge  (lowly  along  the 
firing  while  the  wheel  is  turning,  beginning  the  motion 
from* the  end  moft  remote  from  the  bow.  All  the  notes 
cf  the  odave,  and  all  i':mds  of  concords  and  difeoids, 
will  be  heard  ;  each  of  the  concords  being  preceded 
and  followed  by  a  rufflin*  beating,  and  that  Succeeded 
by  a  grating  difeord.  After  tins  general  view  of  the 
whole,  let  the  particular  harmonious  flations  of  the 
bridge  be  more  carefully  examined  as  follows. 

I.  Sh'ft  the  moveable  bridge  to  the  divrfion  120.  If 
it  has  been  exa&ly  placed,  we  (hall  hear  a  perfed  oc, 
avc,  and  tave  without  any  beating.  It  is,  however,  feldom  fo 
rafler  exatily  fet,  and  we  generally  hear  fome  beating.  By 
gently  fhifting  the  bridge  to  either  fide,  this  beating 
becomes  more  or  lefs  rapid ;  and  when  we  have  found 
in  which  direction  the  bridge  mult  be  moved,  we  can 
then  Aide  it  along  till  the  beating  ceafe  entirely,  and 
the  founds  coalefce  into  one  found.  We  can  fcarcely 
hear  the  treble  or  o&ave  note  as  diftinguifliable  from 
the  bafs  or  fundamental  afforded  by  the  other  firing. 
If  the  notes  are  duly  proportioned  in  loudnefs,  we  can¬ 
not  hear  the  two  as  diltindt  founds,  but  a  note  feem- 
ingly  the  fame  with  the  fundamental,  only  more  bril¬ 
liant.  (N  B.  It  would  be  a  great  improvement  of 
the  apparatus  to  have  a  micrometer  ferew  for  produ¬ 
cing  thofe  fmall  motions  of  the  bridge.) 

Having  thus  produced  a  fine  oftave,  we  can  now 
perceive  that,  as  we  continue  to  fhift  the  bridge  from 
its  proper  place,  in  either  direction,  the  beating  be* 
comes  more  and  more  rapid,  changes  to  a  violent  rat¬ 
tling  flutter,  and  then  degeneiates  into  a  moft  difagree- 
able  jar.  This  phenomenon  is  obferved  in  the  deviation 
of  every  concord  whatever  from  perfedt  harmony ,  and 
mud  be  carefully  kept  m  remembrance. 

Before  we  quit  this  concord,  the  odtave,  produced 
by  the  bifeftion  of  the  pipe  or  firing,  we  muft  obferve, 
that,  with  refuedt  to  ourfelves,  the  odtave  c  c  muff  beat 
almoft  twice  in  a  fecond,  before  we  can  obferve  clearly 
any  mis  time  in  it,  by  founding  the  notes  in  fucceffion, 
or  as  dtps  in  the  fcale  of  melody.  We  never  knew  any 
eat  fonice  as  todifeover  a  mis-tuning 'when  it  beats  but 
once  in  three  feconds.  We  think  ourfelves  iutitled 
therefore  to  fay,  that  we  are  infenlihle  of  a  temperament 
in  melody  amounting  to  one  third  of  a  comma;  and  we 
never  knew  a  perfon  fenfible  of  a  temperament  half  this 

bulk  . 

When  the  imperfedtion  of  the  edave  is  clearly  ien- 
lible  by  founding  the  notes  in  fuecefiion,  it  is  extiemely 
difagreeable,  feeling  like  a  ftruggle  or  endeavour  to  at- 
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tain  a  certain  note,  and  a  failure  in  the  attempt.  This  Tempera- 
feems  owing  to  the  familiar  fimilarity  of  odlaves,  in  tlieni®nt 
habitual  talking  and  finging  of  men  and  women  toge 
tlier.  But  when  the  notes  are  founded  together,  al-e 
though  x e  are  not  much  more  fenfible  of  the  imperfec¬ 
tion  of  the  harmony  dire&ly,  as  a  failure  in  the  fweet- 
nefs  of  the  concord,  we  are  very  fenfible  of  this  pheno-^ 
mcnon  of  beating  ;  and  any  perfon  who  can  diHmguifh 
a  weak  found  from  a  (Ironger  one,  can  ealily  perceive, 
in  this  indiredl  manner,  any  fraction  of  a  comma,  how¬ 
ever  minute.  This  makes  the  tuning  by  harmony  muck 
more  exadl  than  by  melody  alone.  It  is  alfo  much  more 
accommodated  to  the  genius  of  modern  mufic.  The 
ancients  had  favourite  .paffages,  which  were  frequently- 
introduced  into  their  airs,  and  they  weie  folicitous  to 
have  thefe  in  good  tune.  It  appears  from  paffages  in 
the  writings  of  Galen,  that  different  performers  excelled 
chiefly  in  their  lk ill  in  making  thofe  occaflonal  tempe¬ 
raments  which  their  mu'ic  required.  Our  muiic  is 
much  more  tlrift,  by  reafon  of  our  harmonic  accompa¬ 
ny  ments,  which  are  an  abominable  noife  when  mis- tuned 
in  a  degree,  which  would  have  pafftd  with  the  ancients 
for  very  good  melody.  Ariiloxenus  fays,  that  the  ear 
cannot  difeover  the  error  of  a  comma.  This  would  now 
be  intolerable.  ^ 

I3ut  another  advantage  attends  our  method.  We  It  pives  the 
obtain,  by  its  alliflance,  the  mofl  perfect  fcale  of  melo-j?tft  rcalet 
dy;  perfect  in  a  degite  attainable  only  by  chance  by  or  mc  0u3r' 
the  Greeks.  This  is  now  to  be  our  bufintfs  to  un¬ 
fold. 

II.  Set  the  moveable  bridge  at  158,  and  found  the ne>e?m;na 
two  firings.  They  will  beat  very  difagreeably,  being t*lon  0f  ^9 
plainly  out  of  tune.  Slide  it  gradually  toward  i6o,Vtii. 

and  the  beats  will  grow  (lower  and  (lower;  will  change 
to  a  gentle  and  not  unpleafant  undulation  ;  and  at  lafl, 
when  the  bridge  is  at  160,  will  vaniff  entirely,  and  the 
two  founds  will  coalefce  into  one  fweet  concord,  in 
which  neither  of  the  component  founds  can  be  diflin- 
guiffed.  If  the  found  given  by  the  fhort  firing  be  now 
examined  as  a  flep  in  the  fcale  of  melody,  it  w  ill  be 
found  a  fifth  to  the  found  of  the  long  firing  or  funda¬ 
mental  note,  perfectly  fatisfadlory  to  the  nicefl  ear. 

Thus  one  Hep  of  the  (calc  has  been  ascertained. 

III.  Slide  the  bridge  (lowly  along  the  firing.  The 

beating  will  recommence,  will  become  a  flutter,  and 
then  a  jarring  noife;  and  will  again  change  to  an  angry 
flutter,  beating  about  eight  times  in  a  fecond,  when  the 
bridge  flands  at  169  nearly.  Puffing  it  llill  on,  but 
very  flovvly,  the  flutter  will  become  an  indifl in<H  jirri*  g 
noife  ;  which,  by  continuing  the  motion,  u  ill  again  be¬ 
come  a  flutter,  or  beat  about  fix  in  the  fecond.  The 
bridge  is  now  about  171.  ^ 

IV.  Still  continuing  the  motion,  the  flutter  becomes  Dctermlna- 
a  jarring  noife,  which  continues  till  the  bridge  is  near  of  the 
to  180,  w  hen  the  rapid  flutter  will  again  be  heard.  4fh- 
This  will  become  flower  and  flower  as  we  approach  to 

180;  and  when  the  bridge  reaches  that  point,  all  beat¬ 
ing  vaniffes,  and  we  havt  a  left  and  agtceable  concord, 
but- far  inferior  to  the  former  concord  in  that  cheering 
fweetnefs  which  chara&eiiiee  the  fifth.  When  this  note 
is  compared  with  that  of  the  fundamental  firing  as  a 
Hep  in  the  fcale  of  melody,  it  is  found  to  correfpond  to 
the  note  fa,  or  the  fourth  Hep  in  the  lcale,  and  in  that 
employment  to  give  complete  fatisfadtion  to  the  car. 

V.  Still  advancing  the  moveable  bridge  toward  tl** 

nut). , 
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tempera-  nut,  we  (hall  hear  the  beatings  rettirn  again  ;  and  after 
meat  of  the  fiuttcring  and  degenerating  to  a  jarring  noife,  by  a  very 
*M’i(ic ^  fmaI1  mot,on  of  the  bridge,  they  will  again  be  heard, 

1  — ^  .  will  grow  flower,  accompanied  with  a  fort  of  angry  ex- 

50  prefiior*,  and  will  ceafe  entirely  when  the  bridge  reaches 
Determina- tpe  jg2d  divifion  of  our  feale.  Here  we  have  another 
^  of  thc  concord  of  very  peculiar  charaXer,  being  remarkably 
enlivening  and  gay.  This  found  gives  perfeX  fatisfac- 
tion  to  the  ear,  if  employed  as  the  third  Hep  in  the'fcale 
of  melody,  being  the  note  mi  cf  that  feries,  at  leafl  in 
all  gay  or  cheerful  airs. 

ri  VI.  As  we  move  the  bridge  from  192  to  200,  we 
hear  again  the  fame  beatings,  which,  in  the  immediate 
vicinity  to  192,  have  a  petvifh  fretful  exprefiion,  in- 
Head  cf  the  angry  tvafpifh  exprefiion  before  mentioned. 
When  the  bridge  has  paffed  that  ii tuition  which  produ¬ 
ces  only  grating  difeordancr,  we  hear  the  beating:*  a- 
gain,  and  they  become  flower,  and  ceafe  altogether 
when  the  bridge  arrives  at  2co.  Here  we  have  an¬ 
other  confonance,  which  muft  be  called  a  concord ,  be- 
caufe  it  is  rather  agreeable  than  otherwife,  but  flrongly 
marked  by  a  mournful  melancholy  111  the  exprefiion.  In 
the  feale  of  melody,  it  forms  the  third  Hep  in  thofeaiis 
which  exprefs  lamentation  or  grief.  It  is  called  the 
minor  third,  to  difiinguifh  it  from  the  laft  enlivening 
concord,  which,  being  a  larger  interval,  is  called  the  ma¬ 
jor  third, 

Determina"  ^  *s  we^  known,  l^at  thefe  tw0  thirds  give  the  di- 
tion  of  the  fiinguifhing  charaXers  to  the  only  two  modes  of  melo- 
3d.  dious  compofition  that  are  admitted  into  modern  mufic. 

The  feries  containing  the  major  third  is  called  the  ma¬ 
jor,  and  that  containing  the  minor  third  is  called  the 
minor  mode.  It  is  worthy  of  rtmaik,  that  the  faratical 
preachers,  in  their  conventicles  and  field  fermons,  affiX 
this  mode  in  their  harangues,  which  are  often  diftinXly 
mu  heal,  modulating  entirely  by  mufical  intervals,  and 
keeping  the  whole  of  their  chaunt  in  fubordinatior.  to 
a  fundamental  or  key  note.  This  is  not  unnatural, 
when  we  confider  the  general  fcope  of  their  difeourfes, 
namely,  to  infpire  melancholy  and  humiliating  thoughts, 
awakening  forrow,  and  the  like.  It  ie  not  fo  caiy  to 
account  for  the  ufual  whine  of  a  beggar,  who  generally 
craves  charity  in  the  major  third;  This  is  the  cafe,  at 
leaft,  in  the  northern  part?  of  this  ifiand. 

33.  If  we  continue  to  drift  the  bridge  Rill  nearer  to  the 
end  of  the  firing,  we  fhall  hear  nothing  but  a  fuccefiion 
of  vile  difeordant  1101  fes,  fomewhat  lefs  offenfive  when 
the  bridge  is  about  the  divif :011s  213  and  2t6,  but  even 
there  very  unpleafant. 

Determina.  VII.  Let  us  therefore  change  onr  manner  of  pro- 
tionofthe  eeeding  a  little,  and  again  place  the  bridge  at  16c, 
*th.  which  will  give  us  the  pleafing  concord  of  the  fifth.  ln- 
fiead  of  puihing  it  from  that  place  toward  the  nut,  let 
it  be  moved  toward  the  wheel  or  bow.  Without  re¬ 
peating  what  we  have  laid  of  the  reappearance  of  the 
beatings,  their  acceleration,  and  their  degenerating  in¬ 
to  a  jarring  difeord,  to  be  afterwards  fucceeded  by  an¬ 
other  beating,  &c.  See,  we  fiiall  only  obferve,  that  when 
we  place  the  bridge  at  1  >0,  we  have  no  beatings,  and 
we  hear  a  confonance,  which  is  in  a  flight  degree  plea- 
fant,  and  may  therefore  be  called  a  concord.  It  has  the 
other  marks  of  a  concord  which  we  have  been  making 
fo  much  ufe  of ;  for  the  beatings  recommence  when  we 
fhift  the  bridge  to  either  fide  of  150.  This  note  makes 
the  fixth  ftep  in  the  defeending  feale  of  mournful  me¬ 


lody  ;  that  is,  when  we  are  pafiing  from  the  acute  to  Tcmpe:*. C'fe! 

the  graver  notes,  with  the  intention  of  putting  an  em-ment°LN|  V 

phafis  on  the  third  and  the  fundamental.  Although 

not  eminent  as  a  concord  with  the  fundamental  alone,  -T-LTj  yr 

it  has  a  mofi  pleafing  effeX  when  liftened  to  in  fubor- 

dination  to  the  whole  feries,  or  when  founded  along 

witli  other  proper  accompanyrnents  of  the  fundamental. 

VIII.  Placing  the  bridge  at  144,  we  obtain  another  Determine! 
very  pleafing  concord,  differing  in  it?  exp’-efiion  from  tion  of  the 
any  ot  the  foregoing.  We  find  it  difficult  to  exprefsvith* 
its  character.  It  is  greatly  inferior  to  the  fifth  in  fweet- 
nefs,  and  to  the  major  third  in  gaiety,  but  feems  to 
pofiefs,  in  a  lowei  degree,  both  of  thofe  qualities.  In 
the  feale  of  cheerful  melody,  it  is  the  fixth  note,  which 
we  have  diHinguiflitd  by  the  iy liable  la.  It  is  alfo  ufed 
even  in  mournful  melody,  when  we  are  afeending,  with 
the  intention  of  doling  with  the  oXave. 

In  fhifting  the  bridge  from  144  to  120,  we  obtain  Scale  0f  th-  t 
nothing  but  difeordant,  or  at  leaft  difagreeable  confo- upper  oc. 
nances.  And,  lately ,  if  we  move  the  bridge  beyond ravc* 
i  2c,  to  divifions  which  are  refpcXively  the  halves  of 
thole  numbers  which  produced  the  concords  already 
treated  of,  we  obtain  the  fame  fieps  in  the  feale  of  the 
upper  odlave.  Thus  if  the  bridge  be  at  80,  we  have 
the  fifth  to  the  oXave  note,  or  twelfth  to  the  funda¬ 
mental.  If  it  be  at  60,  we  obtain  the  double  oXave,  1  ji 

Sec,  See,  Sec. 

We  have  perhaps  been  rafh  in  affixing  certain  moral  Raiders 
or  fentimental  charaXers  to  certain  concords;  for  we.  f  <-he  dif-1 
have  feen  inftances  of  perfons  who  gave  them  different Jerent  C0I)' 
denominations;  but  thefe  were  never  contradiXory  to tor^3* 
ours,  but  always  exprefied  fome  fentiment  allied  to  that 
which  we  have  afiigned.  Wc  never  met  with  an  in- 
flar.ee  of  a  perfon  capable  of  a  little  diferiminating  re¬ 
flexion,  who  did  not  acknowledge  a  manifelt  fentimen- 
tal  difiinXion  2mong  the  different  concords  which  could 
not  be  confounded.  We  doubt  not  but  that  the  Gieeks, 
a  people  of  txquifite  fenfibility  to  all  the  beauties  of  j  5 

tafte  and  fentiment,  paid  much  attention  to  thefe  cha¬ 
raXers,  arid  availed  themfelves  of  them  in  their  compo* 
filions.  We  do  not  think  it  at  all  unlikely,  that  great-  |  L. 

er  effeXs  have  been  produced  by  their  mufic,  which 
was  fludied  with  this  exprefs  view,  than  have  ever  been 
produced  by  the  modern  mufic,  with  all  the  addition  of 
harmony.  Wc  have  allowed  too  great  a  fiiare  of  our 
attention  to  mere  harmony.  Our  great  authors  are 
much  lefs  folicitous  to  compofe  an  enchanting  air,  than 
to  conflruXa  full  fcore  of  rich  and  well  conduXed  har¬ 
mony.  Wc  do  not  proiels  to  be  nice  judges  in  mufical 
compofition,  but  we  may  tell  what  we  ourfelves  expe¬ 
rience.  We  find  our  minds  worked  up  by  a  continu¬ 
ance  of  fine  harmony  into  a  general  fenfibility  ;  into  a 
frame  of  mind  which  would  prepare  and  fit  us  for  re¬ 
ceiving  ftrong  imprefiions  of  moral  fentiment,  if  thefe 
were  diltinXly  made.  But  we  have  fcldom  felt  any 
dillinX  emotions  excited  by  mere  inftrumental  mufic. 

And  when  the  harmonics  have  been  merely  to  fupport 
the  performance  of  a  voice,  the  words  have  been  either 
fo  frittered  by  mufical  divifions,  as  to  become  in  fome 
mealure  ludicrous—  or  have  been  fo  indifiinX,  and  made 
fo  trifling  a  part  of  the  mufic,  that  there  wfas  nothing 
done  to  give  a  particular  (hape  to  the  moral  imprefiion 
on  our  mind.  We  have  generally  been  fiiongly  affeX- 
ed  by  fome  of  the  anthems  which  were  in  vogue  in  for¬ 
mer  times  ;  and  we  think  that  we  perceived  the  caufc 
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,f  njrera-  of  this  difference:  There  was  a  great  fimplicity  in  the 
»  f|eof^v0'ce  Parts  :  ^ie  fyMables  were  not  drawled  out  into 
lufic  I°n£  nufflcal  phrafes,  but  pronounced  neatly  according 
py— -  to  their  proper  quantities ;  fo  that  the  fentiment  of  the 
fpeaker  was  cxprefled  with  all  the  force  of  good  decla¬ 
mation,  and  the  harmony  of  the  accompanyment  then 
{lengthened  the  appropriate  effect  of  the  melody.  We 
mean  not  to  offer  thefe  obfervations  as  of  much  autho¬ 
rity,  but  merely  to  mention  fome  fa£ts,  and  tcrafiign 
what  \vc  felt  to  be  their  caufes,  in  order  to  promote,  in 
fome  degree,  however  infignificant,  the  cultivation  of 
mufical  fcience.  With  this  view,  we  venture  to  fay, 
that  fome  of  the  bdt  compofitions  of  Knapp  of  York 
uniformly  affe&  us  more  than  the  more  admired  anthems 
of  Bird  and  Tallis.  A  cadence,  which  Knapp  gives 
almoft  entirely  to  the  melody,  is  Iabouied  by  Bird  or 
Tallis  with  all  the  rules  of  art  ;  and  you  have  its  cha¬ 
racters  of  perfect  or  imperfect,  full  or  difappointed,  ca¬ 
dences,  and  fuch  an  apparatus  of  preparation  and  ref¬ 
lation  of  difeords,  that  you  forefee  it  at  the  difiance  of 
feveral  bars,  and  then  the  part  affigned  to  the  voice 
feems  a  very  trifle,  and  merely  to  fill  up  a  blank  in  the 
harmony.  Such  compofitions  fmell  of  the  lamp,  and 
fail  of  their  purpofe,  that  of  charming  the  learned  ear. 

But  enough  of  this  digreffion. 

'T  hus  have  we  fund  a  natural  relation  between  cer¬ 
tain  founds  flronglv  marked  by  very  precife  characters. 

The  concordance  of  fund  is  marked  by  the  abfence  of 
all  undulation,  and  the  deviations  from  this  harmony  are 
fhewn  to  be  meafurable  by  the  frequency  of  thofe  un¬ 
dulations.  We  have  alfo  found,  that  the  notes,  which 
are  thus  harmonious  along  with  the  fundamental,  are 
fteps  in  the  fcalc  of  natural  inufic  (for  we  mull  ac¬ 
knowledge  melody  to  be  the  primitive  nrufic,  dictated 
by  nature).  We  have  got  the  notes  do — mi,  fa,  fol, 
la— do,  afeertained  in  a  way  that  can  no  longer  be  mif- 
taken. 

Let  ns  now  examine  what  phyfical  or  mechanical  rc- 
bg  to  Iations  thefe  funds  Hand  into  each  other.  Our  mono- 
tjeon-  chord  gives  11s  the  lengths  of  the  filings  ;  and  the  dif- 
V’  &c*  covery  of  Galileo  fhew^  us,  that  thefe  are  alfo  the  du- 
lations  of  the  aereal  pulfe3  which  produce  the  fervfations 
of  mufical  notes.  Their  ratios  may  therefore  be  truly 
called  the  ratios  of  the  founds.  Now  we  fee  that  the 
firings  which  produce  the  funds  do  fol  are  240  and 
160.  Thefe  are  in  the  ratio  of  3  to  2.  In  this  man¬ 
ner  we  may  {late  all  the  ratios  obferved  in  our  expeii- 
ment,  viz. 
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*  to*  he- 


Do  :  ini  1 

have  the  ratio  of  240 to  192, 

orofjto4 

Do  :  fa 

240  :  180 

4  •  3 

Do  :  fol 

240  :  160 

3  **•  2 

Do  :  la 

240  :  144 

5  :  $ 

Mr.  fol 

192::  160 

6  :  5,= 

Fa  :fol 

180  :  160 

9  :  8 

Sol:  la 

160  :  144 

10  :  0 

Mi:  fa 

t  Q2  :  180 

16:  1C 

Here 

we  get  the  fight  of  all  the  ratios  which 

Scale 
Mufic. 

60 

t  Obferva- 
tiors  on 
1  the  f-ip/ei 


for  melody  would  have  been  very  well  fatisfied  with  an  Tempera-/1 
interval  equal  to  fa  fol .  or  9:8;  but  if  the  moveable 
bridge  be  fet  at  the  divifion  142^,  correfponding  to 
fuch  a  fiep,  we  ffiould  have  a  very  offensive  flutter¬ 
ing.  It  is  reafonable  therefore  to  conclude,  from  ana - 
that  ^ie  interval  fol  la  doe3  not  correfpond  to 
the  ratio  g:8;  and  that  10:9,  which  is,  at  leaft,  [  ^ 
equally  fatisfaefiory  to  the  ear,  is  the  proper  fiep,  even  U. 
in  the  fcale  of  melody.  If  we  confidcr  what  may  be 
caked  the  fcale  of  harmony,  there  is  no  room  left  for 
doubt.  To  enjoy  the  greatefl  poffible  pleafure  of  har 
mony,  we  mufi  not  only  t-ke  each  note  as  it  is  related 
to  the  fundamcrtal,  blit  alfo  a3  it  is  related  to  other 
notes  of  the  fcale.  It  may  chance  to  be  convenient  to 
a  flu  me,  for  the  fundamental  of  our  occafional  fcr.le  <  f 
modulation,  the  firing  of  the  lyre  which  is  tuiud  as  fi 
to  its  proper  fundamental  ;  01  it  may  inertafe  the  har¬ 
mony  (and  we  know  tliat  it  does),  if  we  accompany  the 
note  do  with  both  of  the  notes  fa  and  ia .  To  have  the 
fine  concord  of  the  major  third,  it  is  r.eceffary  that  the 
interval  fi  la  be  equivalent  to  the  ratio  5  :  4.  Now  fa 
is  180,  and  5:4=  180:  144.  Therefore,  by  lnakin 


*1  >**  this 
VUth. 


genious  and  unwearied  fpeculations  of  the  Greek  ma¬ 
thematicians  enlifttd  into  the  fervice  of  mufic,  without 
being  able  to  give  a  good  reafon  why.  The  ratio  5  :  4, 
which  their  fafiidious  metaphyficians  reje&ed,  and  which 
others  wifhed  to  introduce  from  motives  of  mere  necef- 


the  ficp  fd  la  equal  to  9  :  8,  we  fhould  lofe  this  agree¬ 
able  concord,  and  get  difeord  in  its  plice. 

And  thus  is  evinced,  in  oppofition  to  Aritlcxenus, 
the  propriety  of  having  both  a  m^jor  and  a  minor  tor  e; 
the  firfi  expieffed  by  9  :  8,  and  the  kfi  by  ic  :  9.  The 
difference  between  thefe  fieps  is  the  ratio  81  :  8c,  called 
a  comma  by  the  Greek  theorifis.  ( r 

We  fiill  want  two  fieps  of  the  fcale,  and  two  founds  Detumins- 
or  notes  correfpondirg  to  them,  namely  re  and  ft  ;  and* 
we  wifii  to  eilablifh  them  0:1  the  fame  authority  with 
the  reil.  We  fee  that  thit>  cannot  be  done  by  a  con¬ 
cordance  with  the  fundamental  do.  The  car  fnfijcicnt- 
ly  informs  us  that  the  fieps  do  re  and  La  ft  mull  be 
tones,  and  not  femitones,  like  mi  fa.  The  fenfible  fimi- 
larity  of  the  two  tetrachords  do  re  mi  fa  and  fol  la  fi  do, 
alfo  teaches  us  that  the  ficp  fi  do  fhould  be  a  femitone 
like  mi  fa.  This  feems  to  be  all  that  mere  melody  can 
teach  us.  But  we  have  little  information  whether  we 
fhall  make  la  f  a  major  or  a  minor  tone.  If  we  copy 
the  tetrachord  do  re  mi  fa  exadlly,  we  fliall  make  the ' 
fttpf  do  like  ini  fa ,  and  equivalent  to  the  ratio  16  :  m. 

This  requires  the  moveable  bridge  to  be  placed  at  128. 

The  found  produced  by  this  divifion  is  ptrfe&Iy  fatis- 
fadtory  to  the  car  as  a  fiep  of  the  fcale  of  melody. 

Moreover,  our  fatisfadion  is  not  confined  to  the  com. 
parifon  of  it  with  the  note  do ,  into  which  we  Hide  by 
this  gentle  dtp.  It  makes  agreeable  melody  when  nfed 
as  the  third  to  the  note  fol.  If  we  examine  it  mat!  e- 
matically,  we  find  it  a  perfetf  major  third  to  fol ;  f>r  fd 
requires  the  ificth  divifion.  Now  160  :  128  —  5:4, 
which  is  the  ratio  of  the  pulfes  of  a  major  third.  All 
thefe  reafons  feem  enough  to  make  11s  adopt  this  deter¬ 
mination  of  the  note  ft. 

It  remains  to  confider  how  we  fiiall  divide  the  inter- n  61 
val  do— mi.  It  is  a  perfedt  major  third.  So  is  fa  la,  t  ir  ^of  thaT 
and  fo  is  fol  ft.  But  in  the  firfi  of  thefe  two,  we  have  lid. 
feen  that  it  muft  be  compofed  of  a  major  tone  with  a 
minor  tone  above  it ;  and  in  the  fecond  we  have  a  minor 
tone  followed  by  a  major  tone  above.  We  are  left  un¬ 
certain  therefore  whether  do  re  fhall  refemble  fa  la  or 


fity  to  fill  up  a  blank,  is  pointed  out  to  11s  by  one  of  fol  ft  in  the  pofition  of  its  two  parts.  Ariftoxenus  and 
the  fineft  concords.  The  interval  between  the  fourth  his  followers  declared  the  car  to  be  equally  pleafed  with 
and  the  fifth  is,  very  fortunately,  a  fiep  of  the  fcale.  both.  Ptolemy’s  Syjlema  Diatonicum  Intenfum  makes  do 
The  next  ftep/0/  la  is  more  important.  For  the  ear  re  a  major  tone,  and  other  fyftems  make  it  a  minor.  E- 
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‘Tetnpfra-  ven  Jn  modem  times  it  has  been  eonfidered  as  uncertain  *, 
lr*^ntj and  the  only  reafon  which  we  have  to  offer  for  a  prefer- 
Mufic.  ence  °f  the  major  tone  for  the  firft  Hep  is,  that,  fo  far  as 
V .  - — v  —  we  can  judge  by  our  ovn  feelings,  the  founds  in  the  re¬ 
lation  of  9  :  *  are  lefs  difcord&nt  than  founds  in  the  re¬ 
lation  of  10  :  9,  and  becaufe  all  the  other  fteps  have  been 
determined  by  means  of  concords  with  the  key.  We  re¬ 
fer,  lor  a  more  particular  examination  of  the  principles 
on  which  thefe  arrangements  are  valued,  to  Dr  Smith  s 
Harmonics ,  Trap.  I  where  he  fhews  how  one  is  preferable 
to  another,  in  proportion  as  it  affords  a  greater  number 
of  perfect  concords  among  the  neighbouring  notes, 
which  is  the  favourite  object  in  all  modern  m  11  fic.  Upon 
this  principle  our  arrangement  is  by  far  the  beft,  becaufe 
it  admits  live  more  concords  in  the  orftave  than  the  o- 
ther.  But  we  have  eonfidered  the  fubjedd  in  a  different 
manner,  merely  to  avail  ourfelves  of  the  phenomenon  by 
which  all  the  fteps,  except  one,  feem  to  be  naturally 
afeertained,  and  by  which  the  connexion  between  har¬ 
mony  and  melody  feems  to  be  pointed  out  to  us. 

It  will  be  convenient  to  reprefent  the  tones  major 
and  minor  and  the  hemitone,  by  the  fymbols  T,  /,  and 
H.  Alfo  to  mark  the  notes  by  the  Roman  numerals, 
or  by  cyphers,  according  as  they  are  the  extremes  of 
major  or  minor  intervals.  By  this  notation  the  odlave 
may  be  reprefented  thus 
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The  reader  will 
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remark,  that  the  primary  diviliona 


which  we  affigned  to  the  reprefentation  of  an  odave  in 
fig.1 1 .  by  the  circumference  of  a  circle,  are  in  conformi¬ 
ty  to  this  Ptolemaic  partition  of  the  odave.  He  will 
alfo  be  fenfible,  that  the  divifion  into  five  equal  mean 
tones  and  two  equal  hemitones,  which  is  exprefied  by 
the  dotted  lines,  -agreeing  with  the  Ptolemaic  divifion 
only  at  C  and  E,  is  effeded  by  bifeding  the  arch  CE  ; 
and  therefore  the  deviation  of  the  found  fubftituted  for 
the  Ptolemaic  D  is  half  the  difference  of  CD  and  DE, 
that  is,  half  a  comma  The  deviations  therefore  at  I, 
G,  A,  and  B,  are  each  a  quarter  of  a  comma. 

It  is  well  known,  that  if  the  logarithm  of  the  length 
of  one  firing  be  fubtraded  from  that  of  another,  the 
lures  of  the  difference  is  a  meafure  of  the  ratio  between  them, 
mufical  in-  Therefore  30103  is  the  meafure  of  the  mufical  interval 
called  the  odave,  and  then  the  meafures  of  the 
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odave  confifl  of  3010  parts,  we  have  a  fcale  more  exad  Tempera- 
than  the  nrceft  harmony  requires.  The  circumference  m^jt  1  ^2 
of  a  circle  may  be  fo  divided  into  301  degrees,  and  the 
moveable  circle  have  a  nonius,  fubdividing  each  into  10.  — j 
Or  it  may  be  divided  into  55, 8  degrees,  each  of  which 
will  be  a  comma.  Either  of  thefe  divifions  will  make 
it  a  moft  convenient  inflrnment  for  expeditionfiy  exa¬ 
mining  all  temperaments  of  the  fcale  that  can  be  propo¬ 
sed.  Or  a  ftraight  line  may  be  lo  divided,  and  repeat¬ 
ed  thrice.  Then  a  Hiding  ruler,  divided  in  the  fame 
manner,  and  applied  to  it,  will  anfwer  the  fame  purpofe. 

We  fhall  fee  many  ufefnl  employments  of  thefe  inftru- 
ments  by  and  by. 

Having  thus  endeavoured  to  communicate  fome  plain  fy, 
notion  of  the  formation  and  fingular  nature  of  that  gra¬ 
dation  of  founds  which  produces  all  the  pleafures  of 
mufic,  and  of  the  manner  of  obtaining  the  fteps  of  this 
gradation  with  certainty  and  precifion,  we  proceed  to 
confider  how  thofe  mufical  paffages  may  be  performed 
on  fuch  keyed  inftruments  as  the  organs  and  harpfi- 
chords,  as  they  are  now  conftru&ed.  Thefe  inftruments 
have  twelve  founds  and  intervals  in  every  odave,  in  or¬ 
der  that  an  air  may  be  performed  in  any  pitch  ;  that  is, 
taking  any  one  of  the  founds  as  a  key  note.  It  is  plain 
that  this  cannot  be  done  with  accuracy  ;  for  we  have  now 
feen  that  the  interval  mi  fa  is  bigger  than  half  of  do  re 
or  re  mi,  Sc c.  and  therefore  the  intercalary  found  for¬ 
merly  mentioned  to  be  inferted  between  C  and  D,  D 
and  E,  See.  will  not  do  indifcriminately  for  the  fharp  of 
the  found  below  and  the  flat  of  the  found  above  it. 

When  the  tones  are  reduced  to  a  mean  fize,  the  ear  is 
fcarcely  fenfible  of  the  change  in  melody,  and  the  har¬ 
mony  of  the  fifths  and  fourths  is  not  greatly  hurt.  But 
when  the  half  notes  are  inferted,  and  employed  to  make 
up  harmonious  intervals,  a3  recommended  by  Zarlir.o, 
the  harmony  is  very  coarfe  indeed. 

But  we  muft  make  the  reader  fenfible  of  the  necefiity  whyted 
of  fome  temperament,  even  independent  of  thofe  artifi-  peramenfl 
cial  notes.  Therefore  nccefliry 

Let  the  fcholar  tune  upwards  the  four  Vths  eg,  g  d, 

da ,  a  e,  all  perfedf,  admitting  no  beating  whatever. 

This  is  eafily  done,  either  with  the  organ  or  the  wheel 
monochord  already  deferibed.  Then  tune  downwards 

the  perfect  o&aves  e  e,  e  e.  Now  examine  the  II Id  c e 
which  refults  from  this  procefs.  If  the  inftrument  be 
of  the  pitch  hitherto  fuppofed  (c  making  240  pnlfes  in 
a  fecond),  this  Hid  will  be  heard  beating  15  times  in 
a  fecond,  which  is  a  difcordan.ee  altogether  intolerable, 
the  note  e  being  too  fharp  in  the  ratio  of  81  to  80, 
which  makes  a  comma.  It  is  eafily  found,  by  calcula¬ 
tion,  that  e  makes  303  }  pulfes,  inltead  of  300,  required 
for  the  l lid  to  c. 

Ar.  B.  It  may  not  be  amifs  to  inform  our  readers, 


(I 

hr  fa 
iicc: 


that  if  any  concord,  whofe  perfeft  ratio  is  ~  (m  “being 
the  greateft  term  of  the  f mailed  integers  cxprcffing  that 

P 


ratio),  be  tempered  fharp  by  the  fra<flion.-  of  a  com- 


This  is  a  very  convenient  circumftance.  If  we  take 
Qnly  the  four  firft  figures  as  integers,  and  make  the 


ma,  and  if  M  and  N  be  the  pulfes  made  by  the  acute 
and  grave  notes  of  the  concord  din  ing  any  number  of 
feconds,  the  number  b  of  beats  made  in  the  fame  time 

2  q  m  A  2  q  n  M 

by  this  concord  will  be  =  or  Yb7f+~q'' 

and 
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=  *6lT+?  °r 

(Smith's  Harm.  2d  edit,  p.  82 ,  See.) 


If  it  be  tempered  flat,  then 
2  q  n  M 


a  rh:s 


r  it  \  p  q 

It  is  impoffible,  therefore,  to  have  perfed  Vths  and 
perred  II Ids  at  the  fame  time.  And  it  will  be  found, 
that  the  3d  eg  refulting  from  this  procefs,  and  the  Vlth 
c  a,  are  dill  more  dlfcordant,  rattling  at  an  intolerable 
rate.  Now  the  major  and  minor  thirds,  alternately 
fuc seeding  each  other,  form  the  greateft  part  of  our  har¬ 
monies  ;  and  the  Vlth  is  alfo  a  very  frequent  accom- 
panyment.  It  is  neceflary  therefore  to  facrifice  fome- 
what  of  the  perfed  harmony  of  the  Vths,  in  order  that 
we  may  not  be  difgufted  with  the  difeord  of  thofe  other 
harmonies  :  and  it  is  this  mutual  accommodation,  and 
not  the  changes  made  neceflary  by  the  introduction  of 
intercalary  notes,  which  is  properly  called  tempera¬ 
ment.  It  will  greatly  affift  us  in  tinderftanding  the 
effects  of  the  temperaments  of  the  different  concords,  if 
we  examine  all  the  diviflons  of  the  circular  reprefenta- 
tion  of  the  odave  and  mufical  fcale  given  in  fig.  i .  by 
placing  the  index  of  the  moveable  circle  on  that  note  of 
the  outer  circle  for  which  we  want  the  proper  harmo¬ 
nies,  or  accompanyments,  which  are  either  the  Hid 
and  Vth,  or  the  4th  and  Vlth.  We  {hall  thus  learn, 
in  the  jirjl' place,  the  deviations  of  the  different  peifed 
notes  of  the  fcale  from  the  notes  required  for  this  new 
fundamental  ;  and  we  muff  then  ftudy  what  effect  the 
fame  temperament  produces  on  the  agreeablenefs  of  the 
harmony  of  different  concords  having  the  fame  baft  or 
the  fame  treble,  taking  it  for  granted  that  the  hurt  to 
the  harmony  of  any  individual  concord  is  proportional 
to  its  temperament. 

It  is  in  this  delicate  department  of  mufical  fcience 
ecTby5  t^lat  we  the  great  merit  of  Dr  Smith’s  work  con- 
beat;.  M3’  We  fee  that  the  deviation  from  perfed  harmony 
is  always  accompanied  with  beats,  and  increafes  when 
they  increafe  in  frequency — whether  it  increafes  in  the 
fame  proportion  may  be  a  queltion.  We  think  that 
Dr  Smith’s  determination  of  the  equality  of  imperfect 
harmony  in  his  1 3th  propofition  includes  every  mathe¬ 
matical  or  phyfical  circumftance  that  appears  to  have 
any  concern  in  it.  What  relates  immediately  to  our 
fenfations  is,  as  yet,  an  impenetrable  fecret.  The 
theory  of  beat3,  as  delivered  by  this  author,  affords 
very  eafy,  though  fometimes  tedious,  methods  of  mta- 
furing  and  of  enfuring  all  the  varieties  which  can  ob¬ 
tain  in  the  beating  of  imperfed  confonances.  It  ap¬ 
pears  to  us  therefore  very  unjuft  to  fay,  with  the  late 
-writer  in  the  Philofophical  Tranfadious,  that  this  ob- 
feure  volume  has  left  the  matter  where  it  found  it. 
The  author  has  given  us  ejfettive  principles,  although  he 
may  have  been  miftakcn  in  the  application;  which  how¬ 
ever  we  are  far  from  affirming.  Our  limits  will  not 
allow  us  to  give  any  account  of  that  theory;  and  in¬ 
deed  our  chief  aim  in  the  prefent  article  is  to  give  a 
method  of  temperament  which  requires  no  fcientific 
knowledge  of  the  fubjed.  But  we  could  not  think 
of  lofing  the  opportunity  of  communicating,  by  the 
way,  to  unlearned  perfons,  fome  more  diflind  notions 
of  the  fcale  of  mufical  founds,  and  of  its  foundation  in 
nature,  than  fcholars  ufually  receive  from  the  greater 
number  of  mere  mufic  mailers.  The  acknowledged 
connexion  of  the  mufical  ratios  with  the  pleafures  of 
Suppl.  Vol,  II.  Part  II. 
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harmony  and  melody, lias  (wc  hope)  been  employed  in  Terryer**- 
an  eafy  and  not  obfeure  manner;  and  the  phenomena 
which  we  have  faithfully  narrated,  fhew  plainly  that,  by  Mu(ic, 
diminifhing  the  rattling  undulations  of  tempered  con-  -y— 
cords,  we  are  certain  of  improving  the  harmony  of  our 
in  liniments.  We  ihall  proceed  therefore  on  this  prin¬ 
ciple  for  the  ufe  of  the  mere  performer,  but  at  the  fame 
time  introducing  fome  very  fitnple  dedudions  from 
Smith’s  theory,  for  which  wc  exped  the  thanks  of  all 
fuch  readers  as  wifh  to  fee  a  little  of  the  reafons  on  which 
they  are  to  proceed. 

The  experiment,  of  which  we  have  juft  now  given  an  Method  in 
account,  fhews  that  four  confecutive  fifths  compofe  afra^lcc* 
greater  interval  than  two  odaves  and  a  major  third. 

Yet,  in  the  conftrudion  of  our  mufical  inftruments  of 
fixed  founds,  they  niuft  be  confidered  as  of  equal  ex¬ 
tent  ;  fince  we  have  7  half  intervals  in  the  Vth,  and 
12  in  the  odave,  and  four  in  the  II Id,  four  Vths  con¬ 
tain  28,  and  two  odaves  contain  24;  and  thefe,  with 
the  four  which  compofe  a  II Id,  make  alfo  28.  It  is 
plain,  therefore,  that  whatever  we  do  with  the  1 1 Ids, 
we  muft  leffen  the  Vths.  If  therefore  we  keep  the 
1 1  Id  perfed,  we  muft  kffen  each  of  the  Vths  by  ^th 
of  a  comma  ;  for  wc  learned,  by  the  beating  of  the  im¬ 
perfed  1 1  Id  c  e>  that  the  whole  excefs  of  the  four  Vths 
was  a  comma.  Therefore  the  Vth  eg  muft  he  flatten¬ 


ed  -^th  of  a  comma.  But  how  is  this  to  be  done  with 
accuracy?  Recoiled  the  formula  given  a  little  ago, 
where  the  number  of  beats  h  in  any  number  of  feconds 
.  2  q  m  N 

18  =  767  xp  +  q-  In  the  Prefcnt  cafe  7  =  r-  ™  =  3. 

N  =  240  per  fecond,  and  /  rr  4.  Therefore  the  for. 
2  X  3  X  240  I  440 

mula  18  =  1 61  x  4+  I  =  6^7“  2,25  in  a  fecond>or 

9  beats  in  four  feconds  very  nearly. 

In  like  manner,  the  next  Vth  g  d  muft  be  flattened 
£th  of  a  comma,  by  making  it  beat  half  as  fail  again, 
or  1 3 beats  in  four  feconds  (becaufe  in  this  Vth 
N  =  360).  But  as  this  beating  is  rather  too  quick  to 
be  eafily  counted,  it  will  be  better  to  tune  downwards 
the  perfed  odave  £  G,  which  will  reduce  N  to  180  for 
the  Vth  G  d.  This  will  give  us  1,68  per  fecond,  or 

10  beats  in  6  feconds  very  nearly. 

There  is  another  way  of  avoiding  the  employment 
of  too  quick  beats.  Inftead  of  tuning  the  odave  jr  G, 
make  c  G  beat  as  often  as  eg.  Phis  is  even  more  exad- 
ly  an  odavc  to  g  than  can  be  cflimated  by  a  good  ear. 
Dr  Smith  has  demonftrated,  that  when  a  note  makes  a 
minor  concord  with  another  note  below  it,  and  there¬ 
fore  a  major  concord  with  the  odave  to  that  note,  it 
beats  equally  with  both  ;  but  if  the  major  concord  be 
below,  it  beats  twice  as  fad  with  the  odave  above. 
Now,  in  the  prefent  cafe,  eg  is  a  Vth,  and  c  G  a  4  th. 
For  the  fame  reafon  c  f  would  beat  twice  as  fall  as 
cF. 

In  the  next  place,  the  Vth  d  a  muft  be  made  to  beat 
flat  15  times  in  6  feconds. 

In  like  manner,  inftead  of  tuning  upward  the  Vth  a7> 
tune  downward  the  odave  a  a,  and  then  tune  upward 
the  Vth  ae9  and  flatten  it  till  it  beat  15  times  in  8  fe¬ 
conds. 

If  we  take  15  feconds  for  the  common  period  of  all 
thefe  beats,  we  (hall  have 
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The  beats  of  eg  =  34* 

Gd=z  25. 

da  —  37t* 
a  e  —  28. 

We  (hall  now  find  c  e  to  be  a  fine  IHd,  without  any 
fenfible  beating  ;  and  then  we  proceed  in  the  fame  way, 
always  tuning  upward  a  perfedl  Vth  ;  and  when  this 
would  lead  us  too  high,  and  therefore  produce  too 
quick  beating,  we  fhould  tune  downward  an  odtave. 
]Do  this  till  we  reach  b  which  fhould  be  the  fame 
with  c,  or  a  perfedl  odlave  above  c .  This  will  be  a  full 
proof  of  our  accurate  performance.  But  the  bell  procefs 
of  tuning  is  to  flop  when  we  get  to  g  Then  we  tune 
Vths  downward  from  c,  and  o&aves  upward  when  the 
Vths  would  lead  us  too  low.  Thus  we  get  c  F,  F /, 
fbT\  bl  bhy  bb  eby  and  thus  complete  the  tuning  of  an 
o clave.  We_take  this  method,  inllead  of  proceeding, 
upwards  to  b  ;  becaufe  thofe  notes  marked  fharp  or 
flat  are,  when  tuned  in  this  way,  in  the  bed  relation  to 
thofe  with  which  they  are  mod  frequently  ufed  as  I  lids. 

This  procefs  of  temperament  will  be  greatly  expe¬ 
dited  by  employing  a  little  pendulum,  made  of  a  ball 
of  about  two  ounces  weight,  Hiding  on  a  light  deal  rod, 
having  at  one  end  a  pin  hole  through  it.  To  prepare 
this  rod,  hang  it  up  on  a  pin  (luck  into  the  wainfeoat- 
ing,  and  Hide  the  ball  downward,  till  it  makes  20  vi¬ 
brations  in  15'',  by  comparing  it  with  a  houfe  clock. 
In  this  condition  mark  the  rod  at  the  upper  edge  of 
the  ball.  In  like  manner,  adjult  it  for  24,  2S,  32,  36, 
44,  48,  vibrat;ons,  making  marks  for  each,  and  di 


7i 


Abfolute 


viding  the  fpaces  between  them  by  the  eye,  noticing 
their  gradual  diminution.  Then,  having  calculated  the 
beats  of  the  different  Vths,  fet  the  ball  at  the  mark  flut¬ 
ed  to  the  particular  concord,  and  temper  the  found  till 
the  beat3  keep  pace  exactly  with  the  pendulum. 

But,  previous  to  all  this,  we  muff  know  the  number 


number  of  Qf  pulfes  made  in  a  fecond  by  the  C  of  our  inilrument 

imiHVc  Vi  aw  n  .  1  ir  r  • 
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the  limma.  Tf,  therefore,  we  employ  the  fymbol  v  to  ex-  Temp**, 
prefs  any  minute  variation  of  this  temperament,  and  make  ths 

the  increment  of  a  mean  tone  —  2  the  contempora*  ^vi ufic. 
neons  variation  which  this  induces  oiv  a  limma  will  he 
=  — $,v ;  and  if  the  tone  be  diminifhed  by  the  fame  quan¬ 
tity  —  2  v,  the  limma  will  increafe  by  the  quantity 
5  v.  Let  us  fee  what  are  the  contemporaneous  chan¬ 
ges  made  on  all  the  intervals  of  the  oftave  when  the 
tone  is  diminifhed  by  2  v. 

1.  A  Vth  is  made  up  of  three  tones  and  a  limma. 
Therefore  the  variation  of  its  temperament  is  =  —  6  v 
+  5  <v,  or  is  —  —  ir.  That  is,  the  Vth  is  flattened  from 
its  former  temperament,  whatever  that  may  have  been, 
by  the  quantity  —  v.  Confequently  the  4th,  which  is 
always  the  complement  of  the  Vth  to  the  octave,  has  its 
temperament  fharpened  by  the  quantity  v. 

2-  A  lid,  being  a  tone  diftant  from  the  fundamen¬ 
tal,  has  its  temperament  changed  by  —  2  *v. 

Therefore  a  minor  7th  is  raffed  by  2  v. 

3.  A  minor  3d  is  made  up  of  a  tone  and  a  limma  : 
therefore  its  variation  is  =  —  2  v  +  5  v,  or  =3 

Therefore  a  major  Vlth  (its  complement)  lofes  — 3  v . 

4.  A  maj.  IHd,  or  two  tones,  has  its  variation—  —4m. 

Therefore  a  minor  6th  has  its  variation  ==  4^. 

5.  A  maj.  VIIth,the  complement  of  a  limma  has  —  5*u. 

6.  A  tritone,  or  IVth.  muff  have  the  variation  = — 6v. 

Therefore  the  falfe  5th  muff  have  -  -  •  6v,  ^ 

From  this  observation,  Dr  Smith  deduces  the  follow-  Geometry 

ing  fimple  mathematical  conffrudlion  :  In  the  flrait  line  cal  con- 
CE  (fig.  2.)  take  the  fix  equal  parts  g  <J,  day  a  E,ftru<5hon 
E  by  b  ty  and  draw  through  the  points  of  divifion  the  e  0:5 
fix  parallel  lines  g  G,  dDy  Sec.  Let  tliefe  lines  repre- 
fent  fo  many  feales  of  the  odlave,  fo  placed  that  the 
points  C,  gt  dy  & c.  may  reprefent  the  points  C,  g,  dy 
See.  of  the  circular  fcale  in  fig.  1.  where  it  is  cut  by 
the  dotted  lines  reprefeutmg  the  fyflem  of  mean  tones 
and  limmas.  Then,  1 ft,  take  a  certain  length  dG  on  the 
firff  lice,  to  the  right  hand  of  the  line  CL,  to  reprefent 


pulfes  how  pUrp0fc  we  muff  learn  the  pulfes  of  our  timing  a  quarter  of  a  comma.  G  will  mark  the  place  of  the  per- 

jjfcnown.  £ork.  «p0  icarn  this,  a  harpfichord  wire  muff  be  ftretch-  fed:  Vth,  while  g  reprefents  that  of  the  mean  or  tempered 


Vth.  idly,  Set  off  d  D,  double  of  £  G,  in  like  m  in¬ 
to  the  right  hand  on  the  fecond  parallel.  Tin’s 


ner, 


ed  by  a  weight  till  it  be  unifon  or  o&ave  below  our 
folk  :  then,  by  adding  ^th  of  the  weight  to  what  is 

now  appended,  it  will  be  tempered  by  a  comma,  and  will  be  the  place  of  the  perfedd  Ud  to  the  key  note  Cb 
will  beat,  when  it  is  founded  along  with  the  fork  ;  and  3 d/yt  Alfo  fet  off  a  A,  on  the  third  parallel,  to  the  left 
we  muff  multiply  the  beats  by  80:  The  produft  is  the  hand,  equal  to  g  G.  This  will  mark  the  place  of  v, 
number  of  pulfes  required.  And  hence  we  calculate  the  the  Vlth  to  the  key  note  C.  4 tjdy,  Place  E  on  the 


pulfes  of  the  C  of  our  inffrument  when  it  is  tuned 
perfedd  concord  with  the  fork. 

The  ufnal  concert  pitch  and  the  tuning  forks  are  fo 
nearly  confonant  to  240  pulfes  for  C,  that  this  procefs 
is  fcarcely  neceffary,  a  quarter  of  a  tone  never  occafion- 
ing  the  change  of  an  entire  beat  in  any  of  our  numbeis. 

The  intelligent  reader  cannot  but  obferve,  that  this 
fyitem  of  tuning  with  perfect  T I  Ids,  which  is  preferred 
ment  with  t0  afi  others  by  many  great  maffers,  is  the  one  repre- 
perle&nid.^rrted  by  our  circular  figure  of  the  octave.  The  II Id 
is  there  perfect,  and  the  Vth  CG  is  deficient  by  a  quar¬ 
ter  of  a  comma.  We  cannot  here  omit  taking  notice 
of  a  molt  valuable  obfervation  of  Dr  Smith’s  on  this 


Syftem  of 
tern  per a- 


"3 

Propor¬ 
tional  va- 


point  ey  becaufe,  in  the  fyitem  of  mean  tones  repiefent- 
ed  in  fig.  1.  the  1 1 1  is  were  kept  perfedt.  $tbly,  Make 
b  B,  to  the  right  hand  on  the  fifth  line,  equal  to  g  G, 
to  mark  the  place  of  the  perfedt  Vllth  to  tne  key  note 
C.  And,  6 ihlyy  make  /  T,  to  the  right  hand  on  the 
fixth  line,  equal  to  twice  g  G.  This  will  ferve  for  View¬ 
ing  the  contemporaneous  temperament  of  the  tritone, 
or  1  Vth,  contained  between  F  and  B,  as  alfo  of  its  com¬ 
plement,  the  falfe  5th  in  fig.  1. 

It  is  evident  that  the  temperament  of  all  the  notes 
of  the  oiiave,  according  to  the  above  mentioned  fyitem, 
are  p-operly  reprefented  in  this  figure.  The  Vth  is 
tempered  flat  by  the  quarter  comma  Gg  ;  the  I  Id  is 
tempered  flat  by  the  half  comma  DJ;  the  Vlth  is 
tempered  fharp  by  a  quarter  comma  A  a  ;  the  II  Id  is 


temperament,  and,  in  general,  on  any  divifion  of  the 
odtave  into  mean  tones  and  equal  limmas.  # 

The  odlave  being -made  up  of  five  mean  tones  and  perfedt: ;  the  Vllth  is  flat  by  a  quarter  comma  B£j  and 
two  limmas,  it  is  plain  that,  by  enlarging  the  tones,  the  4th  is  fharp  by  a  quarter  comma  G^. 
nations  of  we  diminifh  the  limmas,  and  that  the  increment  of  the  Now,  let  any  other  ftraight  line  C  t  be  drawn  from  The  tem* 

tempera-  tone  js  two  fifths  Qf  the  contemporaneous  diminution  of  C  acrofs  thefe  parallels.  This  will  mark,  by  the  inter-  perer< 
ment.  r  .  r  vals 
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■  npcra*  va!s/G,  r/'D,  Si c.  the  temperaments  of  another  fy- 
u  tof  the  f^em  of  mean  tones  and  limmas.  For  it  is  evident,  that 

*Ie  of  the  contemporaneous  variations  gg\  d  Jf,  See.  from  the 

■  ^  iC*  former  temperament,  are  in  the  juft  proportions  to  each 

other  ;  gf  being  =  —  *n,  the  variation  proper  for  the 
Vth,  and  the  oppoiite  temperament  for  its  complement 
or  4th.  In  like  marmer,  ad  is  =  3  v,  the  variation 
competent  to  the  Vlth  ;  and  E  e  is  =  4  *u,  the  pro¬ 
per  variation  for  the  1 1  Id. 

In  like  manner,  b  bf  is  r=  5  v,  the  variation  of  the 
Vllth  and  2d.  And,  laftly,  /  Z'  is  the  variation  6  v  of 
the  tritone,  and  its  complement,  thelalfe  fifth. 

For  all  thefe  reafons,  any  ftraight  line  C  e*  or  C  e", 
drawn  from  C  acrofs  the  parallels,  may  juftly  be  called 
the  teMperlr. 

This  is  a  very  ufefuV  conftrudion  :  For  it  is  plain, 
that  the  founds  which  can  be  placed  in  our  organs  and 
•  harpfichords,  which  have  only  twelve  keys  for  an  oc¬ 
tave,  mu  ft  approach  to  a  fyftem  of  mean  tones. .  The 
divifion  of  the  odave  into  twelve  equal  intervals  is  fuch 
a  fyltem  of  mean  tones  exadly.  Now,  in  fuch  fyftems, 
when  a  line  is  drawn  front  C  acrofs  the  parallels,  we  fee, 
atone  glance,  not  only  all  the  temperaments  of  the 
notes  with  the  key  note,  but  alio  the  temperaments  of 
tliofe  concords  which  the  notes  employed  in  full  har¬ 
mony  make  with  each  other.  Thus,  in  the  harmony 
of  K  —  III  —  V,  the  III  and  V  make  a  minor  3d 
with  each  other  ;  and  in  the  harmony  of  K  —  4  —  VI, 
the  4  and  VI  make  a  major  3d  with  each  other.  Now 
the  reader  will  eafily  fee,  that  the  firft  of  thefe  conco-d3 
•has  i'S  interval  diniinifhed  on  both  Tides,  when  the  lit 
is  tempered  (harp,  but  only  on  one  fide  when  it  is  tem¬ 
pered  flat.  The  "mathematical  reader  will  alio  eafily  fee, 
that  the  contemporaneous  temperament  A  d  of  the 
Vith  is  always  equal  to  the  fum^'G  and  E  e\  and  that 
A  a'  is  equal  to  the  difference  of  ^"G  and  Ee7.  There¬ 
fore  the  temperament  of  this  fubordinate  concord,  in 
the  full  harmony  K  —  III  —  V,  is,  in  all  cafes,  the 
fame  with  the  contemporaneous  temperament  of  the 

Vlth. 

I11  like  manner,  he  will  perceive  that  the  tempera¬ 
ment  of  the  fubordinate  II Id,  in  the  harmony  of 
K  —  4  —  VI,  is  equal  to  the  contemporaneous  tempe¬ 
rament  of  the  III. 

We  alfo  fee,  in  general,  that  the  whole  harmony  is  more 
hurt  when  the  temperer  lies  in  the  angle  ECK,  with  the 
1 1  Id  tempered  (harp,  than  when  it  is  in  the  angle  ACE, 
when  the  Hid  is  flat  ;  and  that  the  fum  of  all  the  tem¬ 
peraments  of  the  concords  with  the  key  is  the  fmalleft 
when  the  I  lids  are  perfed.  This  fyftem  of  mean  tones, 
with  perfect  I  lids,  would  therefore  be  the  heft,  if  the 
harmony  of  -different  concords  were  equally  hurt  by 
the  fame  temperament. 

,t7?  We  do  not  know  any  thing  that  has  been  publithed 

eTof  on  the  fcience  of  mnfic  that  gives  more  general  and 
4 at  ufe.  foeedy  inftrudion  than  this  fimple  figure.  If  it  he 
drawn  of  fuch  a  fize  as  to  allow  the  comma  EK  to  be 
divided  into  a  number  of  equal  parts,  fufficiently  fen- 
fible,  all  trouble  of  calculation  will  be  faved. 

We  would  therefore  propofe  to  accompany  this  fi¬ 
gure  with  proper  feales. 

The  firfi  fcale  fhould  have  Gg  divided  into  134  parts. 
This  will  exprefs  the  logarithmic  meafures.of  the  tem¬ 
peraments  mentioned  in  n°  63.  a  comma  being  rz  54. 

Th cfecond  fcale  fhould  have*  G  divided  into  36  parts. 
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This  gives  the  beats  made  in  16  feconds  by  the  notes  Tempera- 
cy  gy  when  tempered  by  any  quantity  G  g\  ment  °f thc 

flie  third  fcale  fhould  have  divided  into  60  parts, 
for  the  beats  made  by  the  notes  c ,  <?,  or  the  notes  c ,  a.  t  *  j 

The  fourth  fcale  fhould  have  *G  divided  into  72  parts. 

This  gives  the  beats  made  by  the  key  note  C,  with  its 
minor  third  eb . 

The  fifth  fcale  fhould  have  divided  into  48  parts, 
for  the  beats  made  by  the  notes  c9J\ 

The Jlxth  fcale  fhould  have  g  G  divided  into  89  parts, 
on  which  Ad  ismeafured,  to  get  the  beatsS  of  the  iubor- 
dinate  concord  formed  by  g  and  e  in  the  harmony  of 
K  -  III  — V. 

And,  lajUyy  g  G,  divided  into  80  parts,  will  give  the 
beats  made  by  y’and  a  in  the  harmony  of  Iv  —  4 —  VI.  -q 

We  are  ignorant  of  the  immediate  efficient  canfes  of  Hpn-onu 
the  pleafure  we  ieceive  from  certain  confonances,  and0,  ^c^s>  i 
fhould  therefore  receive,  with  fatisfadion,  any  thing *  1At  ’ 
that  can  help  us  to  approximate  to  a  meafure  of  its  de¬ 
grees.  We  know  that,  in  fact,  the  pleafantnefs  of  any 
individual  concord  increafes  as  the  undulations  called 
beats  dinnnifh  in  frequency.  It  is  probable  tnat  wc 
fhall  not  deviate  very  far  from  the  truth,  if  we  fuppofe 
the  harmonioufnefs  of  an  individual  tampered  concord 
to  be  proportional  to  the  flownefs  of  thefe  undulations. 

But  it  by  110  means  follows,  that  a  tempered  Vth  and 
a  II Id  are  equably  plcafant,  each  in  its  kind,  when  they 
beat  equally  flow.  There  is  a  difference  in  Lind  in  the 
pleafui es  of  thefe  concords  :  and  this  mutt  arife  from  the 
peculiar  manner  in  which  the  component  pulfes  of  each 
concord  divide  each  other.  We  are  certain  that  this 
is  all  the  difference  that  obtains  between  them  in  Na¬ 
ture.  But  the  harmonioufnefs  here  fpoken  of  is  the 
arrangement  which  produces  this  pleafui e.  We  are  in- 
titled  to  fay,  that  this  is  equal  in  two  given  inilar.cts, 
when  the  arrangements  are  precifely  fimilar  ;  and  when 
the  things  arranged  are  the  fame,  nothing  fee  ms  to  ie- 
main  in  which  the  inftances  can  differ. 

At  any  rate,  it  is  of  confequence  to  be  able  to  pro¬ 
portion  and  diilribute  thefe  undulations  at  pleafure. 

They  are  nnpleafant  ;  and  when  reinforced  by  uniting, 
mult  be  more  fo.  The  tlicoiy  puts  it  in  our  power  to 
prevent  thi3  union  :  perhaps  by  making  them  very  un¬ 
equal  ;  or,  if  this  fhould  give  a  chance  of  periodical  ac¬ 
cumulation,  we  may  find  it  better  to  make  them  all 
equal.  Surely  to  have  all  this  in  our  power  is  very  de- 
firable  ;  and  this  1*3  obtained  by  the  theory  of  the  beats 
of  imperfed  confonances. 

But  we  are  forgetting  the  procefs  of  tuning,  and  pemp^rj- 
have  only  tuned  three  or  four  notes  of  our  odave.  Wenicnt  0f  a 
muft  tune  the  reft  by  confidering  their  relation  to  notes  *  hole  oc- 
already  tuned.  Thus,  if  g  c  makes  36  beats  in  16  fe-:ave 
conds,  F  c  fhould  make  one  third  Ieis,  or  about  24  in  bv'a  s’ 
the  fame  time  ;  becaufe  N  in  the  formula  is  now  160 
inftead  of  240.  Proceeding  in  this  way,  we  ihall  tune 

the  odave  C  c  moft  accurately  as  a  fyftem  of  mean 
tones  with  perfed  Illds,  by  making  the  notes  beat  as 
follows.  A  point  is  put  over  the  note  that  is  to  he  tuned 
from  the  other,  and  a  ,  or  a  — ,  means  that  the  concord 
is  to  be  tempered  fharp  or  flat.  Thus  g  h  tuned  ftom  c, 


Make  eg  beat 

—  36  times  in  16  feconds 
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Make  c  a  beat 


u  e .  a  perfect  o&ave 
ytllS  of  eg 


4-60  times  in  16  fecontls 
c  e  O,  /.  e.  a  perfect  I Hd 

dfX  o 

e  i  *  o 

*  *  $  O 

/  downward  —  24,  /.  £.  -|ths  of 

ibhb 

bb  eb  downward — 43, 

C  c  o  an  oftave. 

Other  proceffes  may  be  followed,  and  perhaps  fome 
of  them  better  than  the  procefs  here  propofed.  Thus, 
lb  and  eb  may  be  tuned  as  perfect  Illds  to  d  and  g 
downwards.  Alfo,  as  we  proceed  in  tuning,  we  can 
prove  the  notes,  by  comparing  them  with  other  notes 
already  tuned,  &c.  & c.  &c. 

We  have  dire&ed  to  tune  the  two  notes  bb  and  eb 
by  taking  the  leading  Vth  downwards.  We  fhould 
have  come  at  the  fame  pipes  in  the  chara&er  of  a% 
and  d%  in  the  procefs  of  tuning  upwards  by  Vths.  But 
this  would  not  have  produced  precifely  the  fame  founds, 
although,  in  our  imperfect  instruments,  one  key  muft 
ferve  for  a%  and  bb,  By  tuning  them  as  here  directed, 
they  are  better  fitted  for  the  places  in  which  they  will 
be  mod  frequently  employed  in  our  ufual  modulations. 
It  may  reafonably  be  afked,  Why  fo  much  is  facrifi- 
fyfieni  veryced  in  order  to  preferve  the  Illda  perfect  ?  Were  they 
fit  for  our  allowed  to  retain  fome  part  of  the  fharp  temperament 
that  is  neceffary  for  preferving  the  Vths  perfect,  we 
lhould  perhaps  improve  the  harmony.  A  nd  fince  enlar¬ 
ging  the  Vth  makes  the  tone  greater,  and  therefore 
the  limma  mi  fa  much  fmaller,  it  will  bring  it  nearer  to 
the  magnitude  of  a  half  tone  ;  and  this  will  be  better 
fuited  for  its  double  fervice  of  the  (harp  of  the  note  be¬ 
low,  and  the  flat  of  the  note  above.  Accordingly,  fuch 
a  temperament  is  in  great  repute,  and  indeed  is  gene¬ 
rally  pradlifed,  although  the  Vlths  and  the  fubordinate 
chords  of  full  harmony  are  evidently  hurt  by  it.  Even 
Dr  Smith  recommends  it  as  well  fuited  to  our  defe&ive 
inftruments,  and  gives  an  extremely  eafy  method  of  ex¬ 
ecuting  it  by  means  of  the  beats.  His  method  is  to 
make  the  Vth  and  1 1  Id  beat  equally  fait,  along  with 
the  key,  the  Vth  fiat,  and  the  II Id  fharp.  He  demon- 
ftrates  (on  another  occafion),  that  concords  beat  equally 
fall  with  the  fame  bafs  when  their  temperaments  are  in- 
verfely  as  the  major  terms  of  their  perfect  ratios.  There¬ 
fore  draw  EG,  and  divide  it  in  /,  fo  that  ILp  may  be  to 
pG  as  3  to  5.  Then  draw  C/>,  cutting ^CTin^',  and  EK 
in  e'  ;  and  this  temperer  will  produce  the  temperament 
we  want.  It  will  be  found,  that  E  d  and  Ggf  are  each 
of  them  32  of  their  refpe&ive  feales. 

Therefore  make  eg  beat  32  times  in  16  feconds 
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F  a  beat  2iy,  proving  a 
bb  f  28 and  tune  bb  bb 
ebJb  38^ 

c  c  o. 

It  may  be  proper  to  add  to  all  thefe  inftru&Ions  a 
caution  about  the  manner  of  counting  the  clock  while 
the  tuner  is  counting  the  beats.  If  this  is  to  continue 
for  16  feconds,  let  the  peifon  who  counts  the  clock 
fay  one  ac  the  beat  he  begins  with,  and  then  telling  them 
over  to  him f elf  let  him  fay  done  inftead  of  17.  Thus 
16  intervals  will  elapfe  while  the  tuner  is  counting  the 
beats.  Were  he  to  begin  to  count  at  one ,  and  flop 
when  he  hears  fixteen,  he  would  get  the  number  of  beats 
in  1  5  feconds  only. 

We  do  not  hefitate  to  fay,  that  this  method  of  tu¬ 
ning  by  beats  is  incomparably  more  exa&  than  by  the 
mere  judgment  of  the  ear.  We  cannot  miltake  more 
than  one  beat.  This  miflake  in  the  concord  of  the  Vth 
amounts  to  no  more  than  -gth  of  a  comma  ;  and  in  the 
Illd  it  is  only 

It  may  be  objected  that  it  is  fit  only  for  the  organ  Praftical 
and  inflruments  of  continued  founds,  but  will  not  do  fori>  ftmc- 
the  quickly  perifhing  founds  of  the  harpfichord.  True,tions* 
it  is  the  only  method  worthy  of  that  noble  inflrument, 
and  this  alone  1*3  a  title  to  high  regard.  But  farther  5 
the  accuracy  attainable  by  it,  renders  it  the  only  method 
fit  for  the  examination  of  fyllems  of  temperament.  E- 
ven  for  the  harpfichord  it  is  much  more  exa&,  and 
more  certain  in  its  procefs,  than  any  other.  It  does 
not  proceed,  by  a  random  trial  of  a  flattened  feries  of 
Vths,  and  a  comparifon  with  the  refulting  Illd,  and  a 
fecond  trial,  if  the  firft  be  unfatisfa&ory.  It  fays  at 
once,  let  the  Vth  beat  fo  many  times  in  16  feconds. 

Even  in  the  fecond  method,  without  counting,  and 
merely  by  the  equality  of  the  beats  of  the  Vth  and  Illd, 
the  progrefs  is  eafy.  Both  are  tuned  perfect.  The  Vth 
is  then  flattened  a  little,  and  the  Illd  fharpened ; — if 
the  Vth  beat  fafler  than  the  Illd,  alter  it  firft. 

All  difficulty  is  obviated  by  the  fimple  contrivance  of 
a  variable  pendulum,  already  deferibed.  This  may  be 
made  exadl  by  any  perfon  that  will  take  a  little  pains ; 
and  when  once  made,  will  ferve  for  every  trial.  When 
the  ball  is  fet  to  the  proper  number,  and  the  pendulum 
fet  a  fwinging,  we  can  come  very  near  the  truth  by  a 
very  few  trials. 

N.  B.  In  tuning  a  piano  forte,  which  has  always 
two  firings  to  a  key,  we  mufl  never  attempt  tuning 
them  both  at  once  ;  the  back  unifon  of  both  notes  of 
the  concord  mutt  be  damped,  by  flicking  in  a  bit  of 
foft  paper  behind  it. 

We  hope  that  the  inftru£lions  now  given,  and  the 
application  of  them  to  two  very  refpedtable  fyflems  of 
temperament,  are  fufficient  for  enabling  the  attentive 
reader  to  put  this  method  of  tuning  fuccefsfully  in  prac¬ 
tice,  and  that  he  perceives  the  efficiency  of  it  fQr  attain¬ 
ing  the  defired  end.  But  before  we  take  leave  of  it, 
we  beg  leave  to  mention  another  circumftance,  which 
evinces  the  juft  value  of  the  general  theory  of  the  beats 
of  imperfect  confonances  as  delivered  by  Dr  Smith. 

Thefe  reinforcements  of  found,  which  are  called  beat-  origin  of 
ings,  are  noifes.  If  any  noife  whatever  be  repeated,  the  Tarti 
with  fufficient  frequency,  at  equal  intervals,  it  becomes  man  found 
a  mufical  note,  of  a  certain  determinate  pitch.  If  it 
recur  60  times  in  a  fecond,  it  becomes  the  note  C  fa 
vty  or  the  double  odtave  below  the  middle  C  of  our 
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Ijmpera-  harpfi chords,  or  the  note  of  an  open  pipe  eight  fe«t 
IJ  rof  fhtl(>ng.  Now  there  is  a  fimilar  (we  may  call  it  the  very 
fame)  reinforcement  of  found  in  every  concord.  Where 
the  pulfe  of  one  found  of  the  concord  bifeds  the  pulfe 
of  the  other,  the  two  founds  are  more  uniformly  fpread: 
but  where  they  coincide,  or  almoft  coincide,  the  con- 
denfation  cf  one  undulation  combines  with  that  of  the 
other,  and  there  comes  on  the  ear  a  ftronger  condenfa- 
tion,  and  a  louder  found.  This  may  be  called  a  noife  ; 
and  the  equable  and  fiequent  recurrence  of  this  noife 
fhould  produce  a  mufical  note.  If,  for  inftance,  c  and 
a  are  founded  together  :  There  is  this  noife  at  every 
third  pulie  of  r,  and  every  fifth  pulfe  of  a  ;  that  is,  80 
times  in  a  fecond.  This  fhould  produce  a  note  which 
is  a  i  2  th  below  r,  and  a  1  7th  major  below  a  ;  that  is, 
the  double  odave  below /,  which  makes  320  vibrations 
in  a  fecond.  That  is  to  fay,  along  with  the  two  notes 
c  and  a  of  the  concord,  and  the  compound  found, 
which  we  call  the  concord  of  the  Vlth ,  we  fhould  hear 
a  third  note  FF  in  the  bafs.  Now  this  is  known  to.be 
a  fad,  and  it  is  the  grave  harmonic  obferved  by  Romieu 
and  Tartini  about  the  year  1754,  and  verified  by  all 
muficians  fince  that  time.  *1  artini  prized  this  obferva- 
tion  as  a  moft  important  difeovery,  and  confidered  it  as 
affording  a  foundation  for  the  whole  fcience  of  mufic. 
We  fee  that  it  is  all  included  in  the  theory  of  beats 
publifhed  five  years  before,  namely,  in  1749;  and  every 
one  of  thefe  grave  harmonics,  or  I  artmian  founds,  as 
thev  have  been  called,  are  immediate  confequenccs  of 
this  theory.  The  fyftem  of  harmonious  compofition 
which  Tartini  has,  with  wonderful  labour  and  addrtfs, 
founded  on  it,  has  therefore  no  folidity.  It  is,  however, 
preferable  to  Rameau’s,  hecaufe  it  proceeds  on  a  fad 
founded  on  the  natuie  of  mufical  founds  ;  whereas  Ra¬ 
meau’s  is  a  mere  whim,  proceeding  on  a  falfe  affump- 
tion  ;  namely,  u  that  a  mufical  found  is  efTentially  ac¬ 
companied  by  its  odave,  12th,  and  17th  in  alto.”— 
This  is  not  true,  though  fuch  accompanyment  be  very 
frequent,  and  it  be  very  difficult  to  pi  event  it.  Mr  Ra¬ 
meau  ought  to  have  feen  this.  Are  thefe  acute  har¬ 
monics  mufical  founds  or  not  ?  He  furely  will  not  de¬ 
ny  this.  Therefore  they,  too,  are  efTentially  accompanied 
by  their  harmonics,  and  this  abfolutely  and  neceffarily 
ad  infnitum  ;  which  is  certainly  abfurd.  Wc  fhall  have 
a  better  occafion  for  confidering  tins  point  when  we  de- 
feribe  the  Trumpet- Marigni  in  a  future  article. 

We  have  taken  notice  of  only  two  fyftems  of  tempe¬ 
rament  ;  both  of  them  are  fyftems  of  mean  tones,  and 
are  in  good  repute  as  pradicable  methods.  It  would 
be  almoft  an  endiefs  tafk  to  mention  all  the  fyftems  of 
temperament  which  have  been  propofed.  Dr  Smith, 
after  having,  with  great  ingenuity,  appreciated  the 
changes  of  harmonioufnefs  that  are  induced  on  the  dif¬ 
ferent  concords  by  the  fame  temperament,  and  having 
affigned  that  proportion  of  temperament  which  renders 
them  equally  harmonious,  each  in  its  kind,  gives  a  fy¬ 
ftem  of  temperament,  which  lie  calls  equal  harmony. 
Each  concord  (excepting  the  odave)  is  tempered  in 
the  inveife  proportion  of  the  produdof  the  terms  of  its 
perfed  ratio.  It  is  very  nearly  equivalent  to  a  divi- 
hon  of  the  odave  into  50  equal  parts.  We  do  not  give 
sny  farther  account  of  it  here,  although  we  think  its 
harmony  preferable  to  any  thing  that  w  e  have  ever  heard. 
We  heard  it,  as  executed  for  him,  and  under  his  in* 
fpe&ion,  by  the  celebrated  harpiichord- maker  Kiik- 
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mann,  both  when  the  inftrument  was  yet  in  the  hands  Tempera- 
of  the  maker,  and  afterwards  by  the  ingenious  author. 

We  have  alfo  heard  fome  excellent  muficians  declare,  Mufic> 

that  the  organ  of  Trinity  college  chapel  at  Cambridge  - v — — ^ 

was  greatly  improved  in  its  harmony  by  the  change 
made  on  its  temperament  under  the  infpedion  of  Dr 
Smith.  When  we  name  Stanley,  we  prefume  that  the 
authority  will  not  be  difputed.  We  mention  this,  be- 
caufe  the  writer  in  the  Philofophical  Tranfadions  fpeaka 
of  this  fyftem,  with  flattened  major  thirds,  as  of  no  va¬ 
lue.  But  we  do  not  give  any  farther  account  of  it, 
becaufe  it  is  not  fuited  to  our  inftruments,  which  have 
but  twelve  founds  in  the  odave. 

The  reader  will  pleafe  to  recoiled,  that  the  great  ob-  8j, 
jed  of  temperament  is  twofold.  Firft,  to  enable  us  to 
tranfpofe  mufic  from  one  pitch  to  another,  fo  that  we 
may  make  any  note  of  the  organ  the  fundamental  of 
the  piece.  This  undoubtedly  requires  a  fyftem  approach¬ 
ing  to  one  of  mean  tones,  becaufe  the  harmony  muft  be 
the  fame  in  every  key.  This  requires  temperament,  be¬ 
caufe  a  found  muft  be  occafionally  confidered,  either  as 
the  fharp  of  the  note  below  it,  or  the  flat  of  the  one 
above.  This  cannot  produce  perfed  harmony,  becaufe 
the  limma  of  the  perfect  diatonic  fcale  is  greater  than  a 
half  tone.  Thus  a  temperament  is  neceffary  merely  for 
the  fake  of  the  melody.  But,  fecondly,  the  nature  of 
modern  mufic  requires  every  note  to  be  accompanied, 
or  confidered  as  accompanied,  with  full  harmony.  This 
is,  in  fad,  the  fame  thing  with  modulating  on  every 
different  note  as  a  fundamental ;  but  it  requires  a  much 
clofer  attention  to  the  perfedion  of  the  intervals,  be¬ 
caufe  a  defed  or  excefs  in  an  interval  that  would  fcarce- 
ly  offend  the  ear,  if  the  notes  were  heard  in  fucceffion, 
is  quite  intolerable  when  they  are  founded  together. 

Here  the  difference  between  the  major  and  minor  tone 
is  of  almoft  as  great  moment  as  the  difference  of  the 
limma  from  a  femitone.  The  fecond  objed,  therefore, 
is  to  obtain,  in  the  compafs  of  three  odaves,  as  many 
good  concords  of  full  harmony  ;  that  is,  confifting  of  a 
fundamental  with  its  major  third  and  its  fifth,  ered  or 
inverted,  as  poffible.  There  is  no  other  harmony,  al¬ 
though  our  notes  have  frequently  a  different  fituution 
and  appearance. 

It  is  no  wonder  that,  in  a  fubjed  where  we  are  yet  Maximg  0r 
to  feek  for  a  principle,  the  attempts  to  attain  this  ob-tempera- 
jed  have  been  very  various,  and  very  gratuitous*  Thenient  vt  y 
mathematicians,  even  in  modern  times,  have  allowed  fcratUiUjU5' 
themfelves  to  be  led  away  by  fancies  about  the  fimpli- 
city  and  confequent  perfedion  of  ratios;  and  having  no 
clear  principle,  it  is  no  wonder  that  fomc  of  their  de- 
dudions  are  'contrary  to  experience.  According  to  Eu¬ 
ler,  thofe  ratios  which  are  moft  perfed,  that  is,  moft 
fimple,  admit  of  leaft  temperament.  The  odave  13 
therefore  infinitely  perfed  ;  for  it  is  allowed  by  all,  that 
it  muft  not  have  the  fmalleft  temperament.  A  VTth 
muft  be  lefs  tempered  than  a  1 1  Id.  Even  the  pradicai 
mufician  thinks  that  he  has  tempered  thefe  two  con- 
cords  equally,  when  the  offenfive  quality  of  each  »3 
made  equally  fo  ;  but  m  this  cafe  it  is  demonftrablc, 
that  the  Vth  has  been  much  more  tempered  than  the 
11  Id.  But  this  could  not  be  difeevered  till  we  got  the 
theory  of  beats 

Moft  of  the  mathematical  muficians  adhered  to  fy- 
ften.s  of  mean  tones  ;  or,  which  are  equivalent  to  fueh 
fyftems,  giving  fimilar  harmonies  on  every  key  of  the 
1  harp- 
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h  furely  the  moll  natural,  and  Is  ther  an  air  Is  Iriih,  Scotch,  or  Polifh.  This  difllnSian  Tempts, 
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ment  of  the  pecu^ar|y  fuggeiled  by  the  tranfpofmg  of  mufic  from 
"f  one  pitch  to  another  :  but  they  differ  exceedingly,  and 
without  giving  any  convincing  arguments,  in  their  efli* 
mation  of  the  effeds  of  the  fame  temperament  on  dif¬ 
ferent  concords.  Much  of  this,  we  apprehend,,  arifes 
from  difpofition.  'Perfons  of  a  gay  difpolition  relifh  the 
harmony  of  the  1 1  Id,  and  prefer  a  fhai  p  to  a  flat  tem¬ 
perament  of  this  concord.  Perfons  of  a  more  penfiye 
difpofition,  prefer  fuch  temperaments  as  allow  the  mi¬ 
nor  thirds  to  be  more  perfed. 

But  there  are  many,  eminent  both  as  performers  and 
as  theories,  who  rejed  any  fyitem  which  gives  the  fame 
harmonies  on  every  note  of  the  odave.  They  obferve, 
that  in  the  progrefs  of  the  cultivation  of  mufic  in  Eu¬ 
rope,  the  melodies  of  all  nations  have  gradually  ap¬ 
proached  to  a  certain  uniformity.  Certain  cadences, 
clofes,  drains,  and  phrafes,  are  becoming  every  day 
more  common;  and  even  in  the  condud  of  a  coufider- 
able  piece  of  mufic,  and  the  gradual  but  flow  pafiage  of 
the  modulation  from  one  key  into  another,  there  is  a 
certain  regularity.  Nay,  they  add,  that  this  cannot  be 
greatly  deviated  from  without  becoming  very  offenfive. 
We  may  remain  ignorant  of  the  caufe  of  this -uniformi¬ 
ty  ;  but  its  exigence  feems  to  prove  that  it  arifes  from 
fome  natural  principle  ;  and  therefore  it  ought  to  be 
complied  with,  and  our  temperaments  fhould  be  accom¬ 
modated  to  it.  The  refult  of  this  unihirmity  in  the 
mufic  of  our  times  is,  that  the  mooulation  on  fome  keys 
is  much  lefs  frequent  than  on  others,  and  this  frequen¬ 
cy  dccrcafes  in  a  certain  order.  Suppofing  that  we  be¬ 
gin  on  C.  A  piece  of  plain  mufic  feidom  goes  farther 
than  G  and  F.  A  little  more  fancy  and  refinement  leads 
the  compofer  into  D,  or  into  BG  See  8c c.  It  would 
therefore  be  defirable  to  adjufl  our  temperaments  fo, 
that  the  harmonies  in  C  (hall  be  the  befl  poffible,  and 
gradually  lefs  perfed  in  the  order  of  modulation.  Thu3 
we  (hall,  in  our  general  pradice,  have  finer  harmony 
than  if  it  were  made  equal  throughout  the  odave  ;  be- 
caufe  the  unavoidable  imperfedions  are  thrown  into  the 
leaft  frequented  places  of  the  feale.  The  pradical  mu- 
ficians  add  to  this,  that  by  fuch  a  temperament  the -dif¬ 
ferent  keys  acquire  chaiaders,  which  tit  each  of  them 
more  particularly  for  the  exprelfion  of  different  feuti- 
ments,  and  for  exciting  different  emotions.  This  is 
very  perceptible  in  our  liarpfichords  as  they  are  gene¬ 
rally  tuned.  The  major  key  of  A  is  remarkably  bril¬ 
liant  ;  that  of  F  is  as  remarkably  fimple,  See. 

We  cannot  fay  that  we  are  altogether  convinced  by 
tbefe  arguments.  The  violin  is  unqueftionably  the  in- 
ilrument  of  the  greatefl  powers.  A  concert  of  inflru- 
ments  of  this  kind,  unembarraffed  by  the  harpfichord, 
or  any  inflruments  incapable  of  occalional  temperament, 
is  the  finefl  mufic  we  have.  The  performers  make  no 
-fuch  degradations  of  harmony,  but  keep  it  as  perfed  as 
poffible  throughout  ;  and  a  violin  performer  is  fenfible 
of  violence  and  conflraint  when  he  accompanies  a  keyed 
inflrument  into  thefe  unfrequented  paths.  Let  him 
play  the  fame  mufic  alone,  and  lie  will  play  it  quite 
differently,  and  much  more  to  his  own  fatisfadion.  We 
imagine,  too,  that  much  of  the  uniformity  fpoken  of  is 
the  refult  of  imitation  and  fafhion,  and  even  of  the  tem¬ 
peraments  that  we  have  preferred.  There  is  an  evident 
difiindion  in  the  native  mufic  of  different  nations.  An 
experienced  mufician  will  know,  from  a  few  bars,  whe- 


is  in  the  modulation  ;  which,  in  thofe  nations,  follows  mc‘  f  oi  the  I 
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different  courfes,  and  fhould  therefore,  on  the  fame 
principle,  kad  to  different  temperaments. 

With  refped  to  the  variety  of  chaiaders  given  to  the 
different  keys,  we  mufl  acknowledge  the  fad.  We 
have  tuned  a  piano  forte  in  the  nfual  manner  ;  but  in¬ 
stead  of  beginning  the  procefs  with  C,  we  began  it  with 
D.  An  excellent  performer  of  voluntaries  fat  down  to 
the  inflrument,  and  began  to  indulge  his  rich  fancy  ; 
but  he  was  confounded  at  every  flep  :  he  thought  the 
inflrument  quite  out  of  tune.  But  when  he  was  in¬ 
formed  how  it  had  been  tuned,  and  then  tried  a  known 
plain  air  on  it,  he  declared  it  to  be  perfedly  in  tune. 

It  is  fl  ill  very  doubtful,  however,  whether  we  fhould 
not  have  much  finer  mufic,  by  equalifing  the  harmony 
in  the  different  keys,  and  trnfiing  for  the  different  ex- 
preffion  fo  much  fpoken  of  to  a  judicious  mixture  of 
other  notes  called  difeords.  ^ 

After  all,  the  great  uncertainty  about  the  mo  ft  pro-  Caufe  of 
per  temperament  has  remained  fo  long  undetermined,  this  uncer- 
becaufe  we  had  no  method  of  executing  with  certainty  ta,ntY 
any  temperament  that  was  offered  to  the  public.  What 
fignifies  it  on  what  principle  it  may  be  proper  to  flat-  D:  Smith’t 
ten  a  Vth  one  fifth  of  a  comma,  and  lharpen  a  V  Ith  theory, 
one-leventh  of  a  comma,  unlets  we  are  able  to  do  both 
the  one  and  the  other?  Till  Dr  Smith  publifhed  the 
theory  of  beats,  the  monochord  was  the  only  afliflance 
we  had  :  but  however  nicely  it  may  be  divided,  it  is 
fcarcely  poffible  to  make  the  moveable  biidge  fo  ileady 
and  fo  accurate  iri  its  motion,  that  it  will  not  fenlibly 
derange  the  tenlion  of  the  firing.  We  have  leen  fome 
very  nice  and  cofily  monochords  ;  but  not  one  of  them 
could  be  depended  on  to  one  eighth  of  a  comma.  Even 
if  perfect,  they  give  but  momentary  founds  by  pinch¬ 
ing.  The  bow  cannot  be  trulled,  becaufe  its  preflure 
changes  the  tenlion.  Mr  Watt's  experiments  with  his 
monochord  of  continued  found  {hewed  this  evidently. 

A  pitch-pipe  with  a  Aiding  pifton  promifes  the  greateit 
accuracy  ;  but  we  are  ladly  disappointed,  becaufe  the 
graduation  of  the  piilon  cannot  be  peifoimed  by  any 
mathematical  rule.  It  mufl  be  pufiied  more  than  half 
way  down  to  produce  the  odave,  more  than  one-third 
to  produce  the  Vth,  See.  and  this  without  any  rule  yet 
difeovered.  Thanks  to  Dr  Smith  we  can  now  produce 
an  inflrument  tuned  exadly,  according  to  any  propofed 
fyflcm,  and  then  fubmit  it  to  the  fair  examination  of 
muficians.  Even  the  fpeculatiil  may  now  form  a  pretty 
juft  opinion  of  the  merits  of  a  fyflem,  by  calculating, 
or  ineafuring  by  fuch  feales  as  we  have  propofed,  tne 
beats  produced  by  the  tempered  concords  in  all  parts  oi 
the  odave.  No  one  who  has  litiened  with  attention  to 
the  rattling  beats  of  a  full  organ,  with  its  twelfth  and 
fefqnialter  flops  all  founding,  will  deny  that  they  are 
hoftik  to  all  harmony  or  good  mufic.  We  cannot  be 
much  miflaken  in  preferring  any  temperament  in  pro¬ 
portion  as  it  dimimfiies  the  number  of  thofe  beats.  We 
fiiould  therefore  examine  them  on  this  principle  alone  ; 
attending  more  particularly  to  the  beats  of  the  third 
major,  becaufe  thefe  are  in  fad  the  loudeft  and  moil 
difagreeable  :  and  we  mufl  not  content  ourfelves  with 
the  beats  of  each  concord  with  the  fundamental  of  the 
full  harmony,  whethei  K — III  —  V,  or  K  —  4 — VI,  or 
K — 3 — V,  or  lv  —  4 — 6,  which  foraetimes  occurs. 

We  mufl  attend  equally  to  the  beats  of  the  two  notes 
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of  accompany ment  with  each  other 
rally  the  moll  faulty. 

This  examination  is  neither  difficult  nor  tedious. 
Writedown,  in  one  column,  the  lengths  of  the  firings 
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or  divifions  of  the  monocho  d  ;  in  another  write  their 
logarithms ;  in  a  third  the  remainders,  after  fubtra&ing 
each  from  the  logarithm  of  the  fundamental-  3.  Have 
at  hand  a  limilar  table  for  the  perfeA  diatonic  fcale. 
4.  Compare  thefe,  one  by  one,  and  note  the  difference, 
4-  or  — ,  in  a  4th  column.  Thefe  are  the  tempera¬ 
ments  of  each  note  of  the  fcale.  5.  Compare  every 
couple  of  notes  which  will  compofe  a  major  or  minor 
third,  or  a  fifth,  by  fubtra&ing  the  logarithm  of  the 
one  note  from  that  of  the  other.  The  differences  are 
the  intervals  tempered.  6.  Compare  thefe  with  the 
perfe£l  intervals  of  the  diatonic  fcale,  and  note  the  dif¬ 
ferences,  -f-  or  — ,  and  fet  them  down  in  a  fifth  co¬ 
lumn.  Thefe  are  all  the  temperaments  in  the  fyflem. 
7.  If  we  have  ufed  logarithms  confiding  of  five  decimal 
phces,  which  is  even  more  than  fufficient,  confider  thefe 
numeral  temperaments  as  the  q  of  the  formula  given  in 
n°6$.  for  calculating  the  beats,  and  then  p  is  always 
=  540.  Or  we  may  make  another  column,  in  which 
the  temperaments  are  reduced  to  feme  eafy  fraction  of 
a  comma. 

We  fhall  content  ourfelves  with  giving  one  example  ; 
the  temperament  pvopofed  by  Mr  Young  in  the  Philo- 
fophica!  Tianfa&ions  for  1800.  It  1*9  contained  in  the 
following  table. 
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thefe  are  gene-  comma,  is  the  temperament  of  the  Hid,  B  —  D&,  and  rempeuu 
—  F.  Secondly,  it  contains  all  the  minor  thirds ’the- 
formed  on  the  notes  reprefented  by  the  letters.  The 
column  below  contains  the  temperaments  of  the  Yths. 

N.  IJ.  Thefe  temperaments  are  calculated  by  the  an¬ 
ther.  We  have  found  fome  of  them  a  little  different. 

Thus  we  make  the  temperament  of  C  —  G  only  ic8. 

Below  this  we  have  fet  down  the  mealures  of  the  per¬ 
fect  intervals,  which  are  to  be  compared  with  the  oitfe* 
rences  of  the  logarithms  in  column  third. 
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We  prefume  not  to  decide  on  the  merits  of  this  tern-  Syftem  c  f 
perament  :  Only  we  think  that  the  temperaments  of 
leveral  thirds,,  which  occur  very  frequently,  are  much^U‘ 
too  great ;  and  many  inflances  of  the  6th,  which  is  fre¬ 
quent  in  the  flat  key,  are  itiil  more  fltongly  tempered. 

A  temperament,  however,  w  hich  very  nearly  co.ncides 
with  Dr  Young's,  has  great  reputation  on  the  conti¬ 
nent.  Tiiis  is  the  temperament  by  Mr  Kirnberghc  >.*, 
publifbed  at  Berlin  in  1771,  in  his  book  called  Die 
Kunjl  des  reinen  Saties  in  drr  Mufti t  The  eminent 
mathematician  Major  Templehoff  has  made  fome  im¬ 
portant  ob.ei  vations  on  this  temperament,  and  on  the 
fnbjedt  in  general,  in  an  eflay  publiffied  in  1775,  Ter. 
lin.  Dr  Young’s  is  certainly  preferable. 
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The  firfl  column  cf  the  above  table  contains  the  or¬ 
dinary  defignations  of  the  notes.  The  fecond  contains 
the  correfponding  lengths  of  the  monochord.  The  third 
contains  the  logarithms  of  column  fecond.  The  fourth 
contains  the  difference  of  each  logarithm  from  the  firfl. 
The  next  column  contains,  firfl,  the  temperaments  of  all 
the  major  thirds,  having  for  their  lowefl  note  the  found 

correfponding  to  the  letter.  Thus  494,  or  £21  of  a 

540 


We  conclude  this  article  (perhaps  too  long)  by  ea. - 
neflly  recommending  to  perfons  who  are  not  mathema¬ 
tically  difpofed,  the  Hiding  fcales,  either  circular  or  rec¬ 
tilineal,  containing  the  ottave  divided  into  301  parts 
and  a  drawing  of  fig.  2.  on  card  paper,  of  proper  lize, 
having  the  quarter  comma  about  two  inches,  and  a  te- 
ries  of  feales  correfponding  to  it.  This  will  fave  al- 
mo  ft  the  whole  of  the  calculation  that  is  required  for 
calculating  the  beats,  and  for  examining  temperaments  • 
by  this  teit.  To  readers  of  more  information,  we  ear¬ 
nestly  recommend  a  careful  perufal  of  Smith's  Harmo¬ 
nics,  fecond  edition.  We  acknowledge  a  great  partia¬ 
lity  for  this  work,  having  got  more  information  from 
it  than  from  all  our  patient  finely  of  the  mofl  celebrated 
writings  cf  Ptolemy,  Huygliens,  Euler,  &c.  It  is  011* 
duty  alfo  to  fay,  that  we  have  got  more  information 
concerning  the  mufic  of  the  Greek?  from  Dr  Wallis's 
appendix  to  his  edition  of  Porphyrius's  Commentary 
on  Ptolemy's  Harmonics,  than  from  any  other  work 
TEMPLARS.  In  the  account  of  this  order,  which 
is  published  in  the  Encyclopedia,  we  have*  with  many 
others,  fuppofed  that  the  guilt  of  which  they  were  ao 
cufed  at  the  fuppreffion  of  the  order  was  kfs  enormous 
than  their  enemies  alleged.  For  the  honour  of  human 
nature,  we  are  ftill  unwilling  to  believe  that  this  was 
not  the  cafe.  Juflice,  however,  compels  11s  to  admit, 
that  the  Abbe  Barruel  has  brought  together  fucb  a 
cloud  of  witneffes  againfl  the  Templars,  that  we  know 
not  how  to  refill  their  evidence  ;  and  that  he  has  com¬ 
pletely  proved,  that  Philip  le  Bel  was  not -influenced  by 
avarice  when  he  fupprefled  that  order  in  France.  “  It 
has  been  faid,  that  he  and  Clement  V.  had  concerted 
between  them  the  difTolution  of  the  Templars.  The. 
falfity  of  fuch  an  affertion  is  evident  on  the  infpedlion 
of  their  letters.  Clement  V.  at  firfl  will  give  no  cre¬ 
dit 
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riVmplar«.  dit  to  tliQ  accufations  againff  the  Templars ;  and  even 
when  lie  receives  inconteffable  proofs  from  Philip  Ie  Bel, 
he  had  dill  fo  little  concerted  the  plan  with  that  Prince, 
that  every  ftep  taken  by  the  one  or  the  other  occafions 
difputes  on  the  rights  of  the  church  or  of  the  throne. 

“  It  was  alfo  faid,  that  the  king  wiilied  to  feize  on 
the  great  riches  of  tliefe  knights:  but  at  the  very  com- 
,  ineiicement  of  his  proceedings  againd  the  order,  he  fo- 
lemnly  renounced  all  (hare  in  their  riches  ;  and  perhaps 
no  Prince  in  Chridendom  was  truer  to  his  engagement. 
Not  a  fingle  edate  was  annexed  to  his  domain  ;  and  all 
hidory  bears  teffimony  to  the  fa£t.  4 

“  \Vre  next  hear  of  a  fpirit  of  revenge  which  actua¬ 
ted  this  Prince  ;  and  during  the  whole  courfe  of  this 
long  trial,  we  do  not  hear  ot  a  fingle  perfonal  offence 
that  he  had  to  revenge  on  the  Templars.  In  their  de¬ 
fence,  not  the  mod  didant  hint,  either  at  the  revenge¬ 
ful  fpirit,  or  at  any  perfonal  offence  againd  the  king,  is 
given  ;  fo  far  from  it,  until  the  period  of  this  great  ca 
tadrophe,  the  grand  mader  of  the  order  had  been  a  par* 
ticular  friend  of  the  king’s,  who  had  made  him  godfa¬ 
ther  to  one  of  his  children. 

“  In  fine,  the  rack  and  torture  is  fuppofed  to  have 
,  forced  confeffions  from  them  which  otherwife  they  ne 
ver  would  have  made  ;  and  in  the  minutes,  we  find  the 
avowal  of  at  lead  200  knights  all  made  with  the  great- 
eft  freedom,  and  without  any  coercion.  Compulfion  18 
mentioned  but  in  the  cafe  of  one  perfon  ;  and  he  makes 
exactly  the  fame  avowal  as  12  other  knights,  his  com¬ 
panions,  freely  made  (a).  Many  of  thefe  avowals  vyere 
made  in  councils  where  the  brfhops  begin  by  declaring, 
that  all  who  had  confeffed  through  fear  of  the  torture 
fhould  be  looked  upon  as  innocent,  and  that  no  Knight 
Templar  fhould  be  fubjefted  to  jt  (b).  The  Pope  Cle* 
ment  V.  was  fo  far  from  favouring  the  king’s  profecu- 
tions,  that  he  began  by  declaring  them  all  to  be  void 
and  null.  He  fufpended  the  archbifhops,  bifhops,  and 
prelates,  who  had  a&ed  as  inquiiitors  in  France.  The 
king  accufes  the  Pope  in  vain  of  favouring  the  Tem¬ 
plars  ;  and  Clement  is  only  convinced  after  having  been 
prefent  at  the  interrogatories  of  72  knights  at  Ponffiers, 
in  prefence  of  many  bifhops,  cardinals,  and  legates.  He 
.  interrogated  them,  not  like  a  judge  who  longht  for  cri¬ 
minals,  but  like  one  who  wiflied  to  find  innocent  men, 
and  thus  exculpate  himfelf  from  the  charge  of  having 
favoured  them.  He  hears  them  repeat  the  fame  avowals, 
and  they  are  freely  confirmed.  He  defired  that  thefe 
avowals  fhould  be  read  to  them  after  an  interval  of  fome 
days,  to  fee  if  they  would  ffill  freely  perfevere  in  their 
depofitions.  He  hears  them  all  confirmed.  Qui  per- 
feverantes  in  Mis ,  eas  exprefe  et  f ponte  pr out  recitat*  fue- 
rant  approburunt.  He  wiihed  Hill  further  to  interro¬ 
gate  the  grand  mafler  and  the  principal  fuperiors,  pne- 
ceptores  majores ,  of  tho  divers  provinces  of  France,  Nor¬ 
mandy,  Poitou,  and  of  the  Tranfmarine  countries.  He 
fent  the  mofl  venerable  perfons  to  interrogate  thofe  of 
the  fuperiors,  whofe  age  or  infiimities  hindered  them 
from  appearing  before  him.  He  ordered  the  depofi- 
tions  of  their  brethren  to  be  read  to  them,  to  know  if 
uffiey  acknowledged  the  truth  of  them.  He  required  no 


i  ]  T  E  M 

other  oath  from  them  than  to  anfwer  freely  and  without  Tercel, 

compulfion  ;  and  both  the  grand  mailer  and  the  fupe- - v— • * 

riors  of  thefe  divers  provinces  drpofe  and  confefs  the 
fame  things,  confirm  them  fome  days  after,  and  approve 
of  the  minutes  of  their  depofitions  taken  down  by  pub¬ 
lic  notaries.  Nothing  lefs  than  fuch  precautions  could 
convince  him  of  his  error  :  it  was  then  only  that  he  re¬ 
voked  his  menaces  and  his  fufpention  of  the  French  bi¬ 
fhops,  and  that  he  allows  the  king  to  proceed  in  the 
trials  of  the  Templars. 

“  Let  fuch  pretexts  be  forgotten,  and  let  us  only 
dwell  on  the  avowals  which  truth  alone  forced  from 
thefe  criminal  knights. 

“  Their  depofitions  declare,  that  the  Knights  Tem¬ 
plars,  on  their  reception,  denied  Chriff,  trampled  on 
the  crofs,  and  fpit  upon  it ;  that  Good  Friday  was  a 
day  which  was  particularly  coufecrated  to  fuch  outra¬ 
ges  ;  that  they  promiied  to  proffitute  themfelves  to 
each  other  for  the  mofl  unnatural  crimes  ;  that  every 
child  begotten  by  a  Templar  was  caff  into  the  fire; 
that  they  bound  themfelves  by  oath  to  obey,  without 
exception,  every  order  coming  from  the  grand  mailer  ; 
to  fpare  neither  iacred  nor  prophane  ;  to  look  upon 
every  tiling  as  lawful  when  the  good  of  the  order  was 
in  queftion  ;  and,  above  all,  never  to  violate  the  horrible 
fecrets  of  their  nodlurnal  myfferies,  under  pain  of  the 
moll  terrible  chaffilements  (c). 

“  In  making  their  depofitions,  many  of  them  decla¬ 
red  they  had  only  been  forced  into  thefe  horrors  by  im- 
prifomnent  and  the  moll  cruel  ufage;  that  they  wifhed, 
after  the  example  of  many  of  their  brethren,  to  pafs  in¬ 
to  other  orders,  but  that  they  did  not  dare,  fearing  the 
power  and  vengeance  of  their  order  ;  that  they  had 
fecretly  confeffed  their  crimes,  and  had  craved  abfolu- 
tion.  In  this  public  declaration,  they  teffified,  by  their 
tears,  the  molt  ardent  defire  of  being  reconciled  to  the 
church. 

“  All  repeat  the  fame  depofition,  except  three,  who 
declare  they  have  no  knowledge  of  the  crimes  imputed 
to  their  order.  The  Pop*,  not  content  with  this  in¬ 
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formation  taken  by  men  of  religious  orders  and  by 
French  noblemen,  requires  that  a  new  trial  fhould  take 


place  in  Poitou  before  cardinals  and  others  whom  he 
himfelf  nominates  :  Again,  with  the  fame  freedom,  and 
for  the  third  time,  the  grand  mafler  and  other  chiefs, 
in  prefeuce  of  Clement  V.  repeat  their  depofitions.  Mo- 
lay  even  requeued,  that  one  of  the  lay  brothers,  who 
was  about  his  perfon,  fhould  be  heard,  and  this  brother 
confirms  the  declaration.  During  many  years  thefe  in¬ 
formations  were  continued  and  renewed  at  Paris,  in 
Champagne,  in  Normandy,  in  Quercy,  in  Languedoc, 
in  Provence.  In. France  alone,  above  200  avowals  of 
the  fame  nature  are  to  be  found  :  nor  did  they  vary  in 
England,  where,  at  the  fynod  of  London  held  in  1311, 
78  Englifh  knights  were  heard,  and  two  whole  months 
weie  fpent  in  taking  informations  and  in  verifying  their 
declarations.  Fifty-four  Irifh  were  alfo  heard,  and  ma¬ 
ny  Scotch,  in  their  refpe&ive  countries.  It  was  in  con- 
iequence  of  thefe  declarations  that  the  order  of  the 
Templars  was  aboiiihed  111  thofe  kingdoms,  and  that  the 

parliament 


(a)  Layette ,  20.  Interrog.  made  at  Caen . 

(b)  See  the  Council  of  Ravenna .  Rubcus  Hijl .  Raven,  lib.  vi. 

(c)  See  the  Vouchers  brought  by  Dupuy ,  and  Extract  of  the  Regiflxrs . 
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iJmpUrs,  parliament  difpofed  of  their  goods  (n). 
r  jHiple*  cjarat;ong  were  taken  and  proved  in  Italy,  at  Ravenna, 
i  Bologna,  at  Pifa,  and  at  Florence,  though  in  all  thel'e 

councils  the  prelate*  were  very  ready  to  abfolve  all  thole 
knights  who  could  fucceed  in  their  j unifications. 

“  I  would  willingly  ailert  (continues  the  Abbe),  that 
it  was  the  fmaller  part  of  the  Templars  who  fnfifered 
themfelves  to  be  carried  away  by  fuch  abominations. 
Some  even  at  Paris  were  declared  innocent.  In  Italy 
a  (till  greater  number  were  abfolved  ;  of  all  thofe  who 
were  judged  at  the  councils  of  Mayence  and  Salamanca, 
none  were  condemned  :  and  hence  we  may  conclude, 
that  of  the  9000  houfes  belonging  to  the  order,  many 
had  not  been  tainted,  and  that  whole  provinces  were  to 
be  excepted  from  the  general  llain  of  infamy.  But  the 
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The  fame  de-  nor  cultivate  the  acquaintance  to  be  met  with  at  tea- 
tables  ;  but  rather  chofe  to  employ  his  time  at  home  in 
the  perufal  of  an  ingenious  author,  or  to  fpend  an  attic  , 
evening  in  a  fcle&  company  of  men  of  fenfe  and  learn¬ 
ing.  In  this  he  refembled  Dr  Armftrong,  whole  li- 
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rigere  neglexerint . 

“  This  certainly  cannot  mean  that  two  thirds  of  the 
knights  had  equally  partaken  of  thefe  abominations.  It 
is  evident,  on  the  contrary,  that  many  detefted  them  as 
foon  as  they  were  acquainted  with  them  ;  and  that 
others  only  fubmitted  to  them,  though  initiated,  after 
the  harfheit  treatment  and  mod  terrible  threats.  Ne- 
verthelefs,  this  proves,  that  the  greateft  part  of  thefe 
knights  were  criminal,  fome  through  corruption,  others 
through  weaknefs  or  connivance  ;  and  hence  the  diflo- 
lution  of  the  order  became  neceffary.” 

TEMPLEMAN  (Peter),  M.  D.  the  fnn  of  an  e- 
minent  attorney  atDorcliefter  in  the  county  of  Doifet, 
by  Mary  daughter  of  Robert  Haynes,  was  horn  March 
17,  171 1,  and  was  educated  at  the  Charter-honfe  (not 
on  the  foundation),  whence  he  proceeded  to  Trinity- 
college,  Cambridge,  and  there  took  his  degree  of  B.  A. 
with  diftinguifhed  reputation.  During  his  refidence  at 
Cambridge,  by  his  own  inclination,  in  conformity  with 
that  of  his  parents,  he  applied  himfelf  to  the  ftudy  of 
divin’ty,  with  a  defign  to  enter  into  holy  orders ;  but 
after  fome  time,  from  what  caufe  we  know  not,  he  al¬ 
tered  his  plan,  and  applied  himfeif  to  the  liudy  of  phyfic. 
In  the  year  1736,  he  went  to  Leyden,  where  heat- 
tended  the  le&ures  of  Boerhaave,  and  the  profeflors  of 
the  other  branches  of  medicine  in  that  celebrated  uni- 
verfity,  for  the  fpace  of  two  years  or  more.  About 
the  beginning  of  1739,  he  returned  to  London,  with  a 
view  to  enter  on  the  praCtice  of  his  profellion,  fupport- 
cd  by  a  handfome  allowance  from  his  father.  Why  he 
did  not  fucceed  in  that  line  was  eafy  to  be  accounted 
for  by  thofe  who  knew  him.  He  was  a  man  of  a  very 
liberal  turn  of  mind,  of  general  erudition,  with  a  large 
acquaintance  among  the  learned  of  different  profeffions, 
but  of  an  indolent,  inactive  diipofition  ;  he  could  not 
enter  into  juntos  with  people  that  were  not  to  his  liking; 
Supfl.  Vol.  II.  Part  II. 
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mited  pra&ice  in  his  profellion  was  owing  to  the  fame 
caufe.  In  the  latter  end  of  the  year  1750  he  was  in¬ 
troduced  to  Dr  Fothergill  by  Dr  Cuming,  with  a  view 
of  inllituting  a  Medical  Society,  in  order  to  procure 
the  earlieft  intelligence  of  every  improvement  in  phyfic 
from  every  part  of  Europe.  At  the  fame  period  he 
tells  his  friend,  “Dr  Mead  has  very  generoufly  offered 
to  afiift  me  with  all  his  interefl  for  fucceeding  Dr  Hall 
at  the  Charter  houfe,  whofe  death  has  been  for  fome 
time  expe&ed.  lnfpired  with  gratitude,  I  have  ven- 


condemnations,  the  juridical  depositions,  the  method  of  tured  out  of  my  element  (as  you  will  plainly  perceive), 
initiating  the  knights,  almoft  become  general  ;  the  fe-  and  fent  him  an  ode.M  Dr  Teir.pleman’s  epitaph  on 
crecy  of  their  receptions,  where  neither  prince,  nor 
king,  nor  any  perfon  whatever,  could  be  prelent  during 
the  lafl  half  fcentury,  are  fo  many  teftimonies  which  cor¬ 
roborate  the  divers  accufations  contained  in  the  articles 
lent  to  the  judges;  that  is  to  fay,  that  at  lead  two- 
thirds  of  the  order  knew  of  the  abominations  pra&ifed 


Lady  Lucy  Meyrick  (the  only  Englifh  copy  of  verfes 
of  his  writing  that  we  know  of),  is  printed  in  the 
eighth  volume  of  the  “  SeleCl  Colle&ion  of  Mifcellany 
Poems,  1781.”  In  175-3  publifhed  the  firfl  volume 
of  “  Curious  Remarks  and  Obfervations  in  Phyfic,  A- 
natomy,  Cliirnrgery,  Chemitlry,  Botany,  and  Medicine; 
without  taking  any  heps  to  extirpate  them.  Quod  om -  extracted  from  the  Hillory  and  Memoirs  of  the  Royal 
nesy  vel  quafi  dua  partes  or  dints  fcientes  dittos  errores  cor -  Academy  of  Sciences  at  Paris  and  the  fecond  volume 


in  the  fucceeding  year.  A  third  was  promifed,  hut 
we  believe  never  printed.  It  appears,  indeed,  that  if  he 
had  met  with  proper  encouragement  from  the  public, 
it  was  his  intention  to  have  extended  the  work  to  twelve 
volumes,  with  an  additional  one  of  index,  and  that  he 
was  prepared  to  publifh  two  fuch  volumes  every  year. 
His  tranflation  of  “  Nordcn’s  Travels”  appeared  in  the 
beginning  of  the  year  1757  ;  and  in  that  year  he  was 
editor  of  “  SeleCt  Cafes  and  Confutations  in  Phyfic, 
by  Dr  Woodward,”  8vo.  On  the  edahlilhment  of  the 
Britifh  Mufeum,  in  1753,  vvas  appointed  to-the  of¬ 
fice  of  keeper  of  the  reading-room,  which  he  refigned 
on  being  chofen,  in  1760,  lecretary  to  the  then  newly 
inftituted  Society  of  Arts,  Manufactures,  and  Com¬ 
merce.  In  1762,  he  was  eleCted  a  correfponding  mem¬ 
ber  of  the  Royal  Academy  of  Science  of  Paris,  and  alfo 
of  the  (Economical  Society  at  Berne.  Very  early  in 
life  Dr  Templeman  was  afHidfed  with  fevere  paroxyfms 
of  an  afthma,  which  eluded  the  force  of  all  that  cither 
his  own  ikill,  or  that  of  the  moll  eminent  phyficians 
then  living,  could  fugged  to  him  ;  and  it  continued  to 
harafs  him  till  his  death,  which  happened  September 
23,  1769.  He  was  efteemed  a  man  of  great  learning, 
particularly  with  refpeCt  to  languages;  fpoke  French 
with  great  fluency,  and  left  the  charadcr  of  a  humane, 
generous,  and  polite  member  of  fociety. 

TERANE',  a  town  in  Egypt,  fituated  on  what  Mr 
Browne  calls  the  left  of  the  moil  weftern  mouth  of  the 
Nile,  at  a  very  fmall  didance  from  the  river.  Its  lati¬ 
tude  is  30°  24'.  The  buildings  are  chiefly  unburned 
brick,  though  there  are  alfo  fome  of  iione.  The  town 
and  difiriCt,  containing  feveral  villages,  belonged,  be¬ 
fore  the  French  invalion,  to  Murad  Bey,  who  ufually 
entrufted  its  government,  and  the  collection  of  its 
revenue,  to  one  of  his  Cafhefs.  That  revenue  arifes 
principally  from  natron  (See  Natrum,  EncycL)y  found 
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in  great  quantities  in  certain  lakes  about  thirty  five 
miles  from  Terane ;  and  it  is  on  account  of  thefe 
lakes  only  that  the  town  is  worthy  of  notice  in  this 
work  ;  for  though  there  are  many  columns  in  its  neigh¬ 
bourhood,  which  indicate  the  fite  of  ancient  ftru&ures, 
none  of  them  have  inferiptions  afeertaining  their  anti- 

^  The  eaflern  extremity  of  the  mod  weilern  lake  Mr 
Browne  found  to  be  30°  31'  North.  No  vegetation 
appears,  except  reeds,  on  the  margin  of  the  lake,  which 
is  very  irregular  in  its  form  ;  fo  that  it  is  not  eafy.to 
fay  what  may  be  the  quantity  of  ground  covered  with 
water.  It  is  higher  in  winter  than  in  fummer  ;  and 
when  it  was  vifited  by  our  author,  its  breadth  did  not 
exceed  a  mile,  though  its  length  was  nearly  four.  To¬ 
wards  the  end  of  the  fummer,  it  is  faid,  thefe  lakes  are 
almoft  dry;  and  the  fpace  that  the  water  has  retired 
from  is  then  occupied  by  a  thick  depofition  of  fait. 
Not  far  removed  from  the  eaftern  extremity,  a  fpring 
rifes  with  fome  force,  which  much  agitates  the  reft  of 
the  water.  Clofe  to  that  fpring  the  depth  was  far  greater 
than  Mr  Browne’s  height ;  in  other  parts  it  was  obfer- 
*able  that  it  did  not  generally  exceed  three  feet.  .  The 
thermometer  near  this  fpring  flood  at  76,  while  in  the 
open  air  it  was  87.  The  more  weftern  lake  differs  not 
materially  from  the  eaftern  in  fize,  form,  or  produ&ions. 
The  colour  of  the  water  in  both  is  an  imperfeCt  red  ; 
and  where  the  bottom  is  vifible,  it  appears  almoft  as  if 
covered  with  blood.  Salt,  to  the  thicknefs  of  five  or  fix 
inches,  lies  conftantly  in  the  more  (hallow  parts.  The  fur- 
face  of  the  earth,  near  the  lake,  partakes  more  or  lefs  ge¬ 
nerally  of  the  character  of  natron,  and,  in  the  parts  far- 
theft  removed,  offers  to  the  foot  the  flight  refinance  of 
ploughed  ground  after  a  flight  froft.  The  foil  is  coarfe 
fand.  The  water  of  the  lake,  on  the  flighted  evapo¬ 
ration,  immediately  depofits  fait.  There  is  a  mountain 
not  far  from  the  lakes,  wrhere  natron  is  found  in  inf¬ 
lated  bodies,  near  the  furface,  of  a  much  lighter  colour 
than  that  produced  in  the  lake,  and  containing  a  greater 
portion  of  alkali.  How  thick  the  fubftance  of  natron 
commonly  is  in  the  lake,  our  author  did  not  accurately 
determine  ;  but  thofe  employed  to  colleCl  it  report,  that 
it  never  exceeds  a  cubit,  or  common  pike  ;  but  it  ap¬ 
pears  to  be  regenerated  as  it  is  carried  away.  If  ever  it 
ftiould  be  brought  to  fuperfede  the  ufe  of  barilla,  the 
quantity  obtainable  feems  likely  to  anfwer  every  pofhble 
demand. 

TE RE B R ATU LM  (Anomic,  Lin.  fee  that  ar¬ 
ticle  Encycl.)  have  been  fuppofed  not  to  exift  now  blit 
as  petrified  (hells.  This,  however,  is  a  miftake.  The 
anomia  is  an  inhabitant  of  every  region,  and  has  exift- 
ed  in  every  age.  As  many  terebratulae  were  caught 
by  Peroufe’s  people  during  his  voyage  of  difeovery,  and 
as  Lamanon  the  naturaliil  thought  they  fhould  be  con- 
fidered  as  a  genus  by  themfelves,  he  has  given  us  the 
following  deicription  of  the  anomia ,  or,  as  he  calls  it, 
t£rebratuia>  on  the  coaft  oETartary  : 

The  length  of  the  fhell  varies  from  fix  to  twenty 
lines,  and  its  breadth  from  five  to  eighteen  ;  there  are, 
however,  confideiablc  varieties  of  proportion  between 
different  individuals,  beftdes  thofe  arifing  from  the  dif¬ 
ferent  ages  of  the  animal.  It  would  be  improper, 
therefore,  to  diftinguifh  the  various  fpecies  of  anomiae 
by  the  proportion  of  their  {hells.  The  waving  lines 
on  the  edges  of  the  ihell  are  equally  defective,  as  di- 


ftinCtive  characters;  for  our  author  obferved  in  the  fame  Terebrs, 
fpecies  the  fhell  approaching  or  receding  indifferently  tUiae- 
from  the  circular  form,  and,  in  fome,  the  edges  of  the 
valves  are  011  the  fame  plane  ;  whereas  in  others,  one  of 
the  valves  forms  a  falient  angle  in  the  middle  of  its 
curve,  and  the  other  a  re-entering  angle. 

The  fhell  is^of  a  moderate  thicknefs,  about  that  of  a 
common  mufcle  ;  it  is  fomewhat  tranfparent,  convex 
like  the  cockle  :  neither  of  the  fhells  is  more  fenfibly 
arched  than  the  other ;  that,  however,  which  has  the 
fpur,  is  rather  the  moft  fo,  efpecially  in  the  fuperior 
parU 

On  the  furface  of  the  fhell  are  feen  a  number  of  flight 
tranfverfe  depreffions,  of  a  femicircular  waved  form, 
which  reach  the  part  where  the  fhell  ceafes  to  be  circu¬ 
lar,  in  order  to  form  the  angle  which  fupports  the 
fummit. 

Thefe  flriae  are  covered  with  a  very  thin  and  (lightly- 
adhering  periofteum  ;  in  fome  fpecimens  there  are  from 
one  to  three  fli  allow  broad  deprefifions,  radiating  infen- 
ftbly  from  the  centre  of  the  fhell,  and  becoming  more 
marked  as  they  approach  the  edges,  where  they  form, 
with  the  correfponding  parts  of  the  other  fhell,  thofe 
falient  and  re-entering  angles  which  have  been  mention¬ 
ed.  The  periofteum  is  rather  more  firmly  fixed  on  the 
latter  angles  than  on  the  former. 

The  fhells  are  equal  in  the  rounded  part  of  their 
edge,  and  clofe  very  exadly  ;  however,  towards  the 
fummit,  the  fpur  of  one  of  the  fhells  reaches  confider- 
ably  beyond  the  other  fhell,  confequently  they  are  un¬ 
equal,  as  in  oyfters. 

The  fpur,  or  fummit,  is  formed  by  the  folding  from 
within  of  the  edge  of  the  fhell,  and  the  elongation  of 
its  upper  part.  The  folded  edges  form  an  oval  aper¬ 
ture  of  a  moderate  fize,  through  which  the  animal  ex¬ 
tends  the  mufcle,  by  means  of  which  it  attaches  itfelf 
to  other  fubftances.  This  fhell  is  not,  therefore,  per¬ 
forated,  as  its  name  of  terebratula  would  feem  to  imply, 
the  opening  not  being  worked  in  one  of  the  fhells,  but 
formed  by  the  elongation  of  one  fhell,  the  folding  in  of 
its  edges,  and  the  approach  of  the  other  fhell.  The 
fummit  is  not  pointed,  but  round. 

The  ligament,  as  in  the  oyfler,  is  placed  between  the 
fnmmits,  and  does  not  appear  011  the  outfide  ;  it  adapts 
itfelf  to  the  pedicle  of  the  animal.  As  the  fummit 
takes  up  a  confiderable  part  of  the  fhell,  the  valves  are 
only  capable  of  opening  a  very  little  without  running 
the  rifle  of  being  broken.  It  is  very  firm,  though  (len¬ 
der,  and  not  eafily  to  be  difeovered,  being  fixed  in  a 
fmall  groove,  which  is  filled  up  when  the  fhell  is  fhut 
by  the  correfponding  part  of  the  oppofite  fhell.  This 
ligament  preferves  its  texture,  even  for  a  confiderable 
time  after  the  Ihell  is  emptied  and  become  dry. 

Oyfters  are  without  a  hinge,  the  teeth  which  form 
it  in  many  other  fhells  not  exifting  in  them.  The  ano¬ 
mia  has  been  qonfidered  as  an  oyiter,  becaufe  its  hinge 
or  teeth  have  not  been  examined :  they  are  not  vifible 
indeed  in  the  foible  fpecimens  ;  but  in  opening  them 
when  alive,  the  teeth  compofing  the  hinge  are  fuffi- 
ciently  vifible,  being  even  much  larger  than  in  the 
greater  part  of  bivalve  fhells.  The  foffil  terebratuhe 
are  almoft  always  fouiid  with  their  fhells  clofed;  where¬ 
as  the  other  bivalves  have  ufually  theirs  either  open  or 
feparated  :  the  reafon  of  this  feems  to  arife  from  the 
nature  of  the  hinge,  that  of  the  anomia  not  allowing  it 
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■  rsVa.  to  feparste,  and  the  ligament,  which  is  very  tight,  con- 

I  uicu.  tributing  to  keep  the  two  fhells  united.  1  he  teeth 

l-v - w  hich  form  the  hinge  of  the  anomia  approach  very  near 

to  thofc  of  the  fpendyle ,  defer  ibed  by  M.  A  dan  foil  In 
this  lail  they  are  formed  by  two  rounded  proje&ions, 
and  in  the  anomia  by  the  fame  a  little  elongated.  It 
is  above  thefe  teeth  that  the  ligament  is  pheed  in  the 
larger  fhell  i  there  are  between  it  and  the  teeth  two  ca» 
vities,  one  on  each  tide,  which  ferve  to  receive  the  teeth 
of  the  other  valve.  The  teeth  of  the  larger  fhell  have, 
befides,  a  flight  proje&ion,  which  fits  into  a  longitudi¬ 
nal  furrow  in  the  other  fhell  in  front  of  the  teeth. 

The  fubftance  which  covers  the  infide  of  the  fhell 
holds,  as  in  oyfters,  a  middle  place  between  nacre  and 
the  interior  fubilance  of  fhells,  which  are  deftitute  of  it. 
The  degree  of  its  luftre,  polifh,  and  thicknefs,  varies 
with  the  age  and  circumftances  of  individuals. 

The  colour  of  the  teeth  is  always  white  ;  that  of  the 
outer  furface  of  the  fhell  verges  more  cr  lefs  to  the 
ccliry  red,  especially  on  the  border.  The  infide  has  alfo 
a  very  flight  tint  of  this  colour,  on  a  varying  greyifh* 
white  ground. 

Theie  is  vifible  on  each  fide  of  the  fhell  the  impref- 
fion  of  two  very  diftinft  tendons;  a  circumdance  which 
forms  a  very  eflential  difference  between  this  genus  and 
that  of  the  oyfter  :  this  latter  having  only  one  tendon 
arifing  from  the  middle  of  the  body.  I  he  impreflions 
of  the  tendon  in  the  largeft  fhell  are  oblong,  fituate 
near  the  fummit,  and  hollowed  ;  each  of  them  has  cur¬ 
ved  tranfverfe  ridges,  divided  into  two  parts  by  a  lon¬ 
gitudinal  furrow,  reprefenting  the  wings  of  certain  in- 
feds.  In  the  other"  valve  the  infertions  have  a  different 
form  ;  their  fituation  is  the  fame,  but  they  are  very  ir¬ 
regularly  rounded  and  encompaffed  by  two  fulcations, 
winch  are  feparated  from  each  other  by  an  intervening 
ridge,  and  then  are  continued  in  a  right  line  towards 
the  opening  of  the  fhell  as  far  as  about  two  thirds  of 
its  length.  That  part  of  the  fummit  of  the  (hell  along 
which  the  pedicle  of  the  animal  pafles,  is  longitudinally 
fuiated  in  the  larger  fhell,  of  which  the  middle  ftria  is 
the  deepeft:  the  longitudinal  (trice  are  divided  into  equal 
parts  by  a  tranfverfe  depreffion.  There  are  no  fimilar 
marks  on  the  other  fhell. 

Our  author  diffeded  the  animal  itfelf,  and  found  what 
he  calls  the  manteau  of  the  anomia,  formed  of  a  very  fine 
membrane,  lining  the  infide  of  both  fhells,  and  contain¬ 
ing  the  body  of  the  animal.  Its  origin  is  of  the  fame 
breadth  as  the  hinge  of  the  fhell,  whence  it  divides  into 
two  lobes,  lining  both  thefliefls:  it  forms,  therefore, 
only  a  Angle  aperture,  terminating  at  each  end  of  the 
hinge,  and  of  the  fame  breadth  with  the  interior  furface 
of  the  fhell :  it  appears  to  have  only  one  trachea,  which 
is  formed  by  the  two  lobes  of  the  manteau. 

Our  naturalift  having  opened  the  fhell,  divided  the 
ligament  as  delicately  as  poflible,  unfixed  the  hinge, 
and  detaching  fiom  the  larger  fhell  the  lobe  of^the  man¬ 
teau,  turned  over  the  body  of  the  animal.  This  ope¬ 
ration  expofed  to  view  the  large  mufcles  which  adhered 
to  the  fhell ;  they  are  foft,  membranous,  and,  as  it  were, 
flefhy  on  the  infide,  being  covered  with  fmall  fanguife- 
rous' glands.  From  the  lower  part  of  each  inufcle  there 
procetds  a  pretty  ftrong  tendon,  which  reaches  to  the 
extremity  of  the  manteau  ;  they  run  paralltl  to  the  edge 
of  the  fhell,  and  at  a  confiderable  difiance  from  each 
other ;  and  are  each  enclofed  in  a  fort  of  flatted  fac,  of 
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the  fhnpe  of  a  ribbon,  which  is-  filled  with  a  red  vifeid  Tf  ehr 
matter.  It  appears  that  the  place  of  inflation  of  the  lu  J 
mufcles,  as  well  as  the  mufcles  themfelve*,  which  ex¬ 
tend  along  the  lobe  of  the  manteau,  fuvnilh  real  blood, 
which  is  contained  in  three  fmall  flelliy  red  glandular 
bodies  of  unequal  fize,  which  arc  vifible  after  having 
taken  off  the  mufcles ;  perhaps  theie  conihtute  the 
heart  of  the  animal. 

The  mufcles  which  are  inferted  into  the  other  fhell 
are  alfo  divided  into  feveral  parts;,  fome  are  feen  ex- 
tending  along  the  correfpondir.g  lobe  of  the  manteau 
many  others  rife  up  in  a  kind  of  tuft,  which  is  fixed 
into  the  fhell  above  :  fome  again  fubdivide  into  fuclv 
minute  ramifications  as  not  to  allow  of  tracing  their 
courfe,  even  with  the  aflifiance  of  a  microfcope  ;  bnt 
others,  more  apparent,  contribute  to  the  formation  oi 
the  pedicle  which  pafles  through  the  opening  left  be¬ 
tween  the  two  fhells,  i*  connected  to  each  of  them  by 
feveral  fibres,  and  fixes  itfelf  to  fome  external  body, 
principally  to  other  bivalves.  I  he  mufcles  of  the  ano¬ 
mia  have  therefore  three  attachments,  namely,  to  the 
inner  furface  of  each  fhell,  and  to  fome  external  body. 

The  form  of  the  pedicle  is  cylindrical,  being  enclofed 
in  a  mufcular  fubilance,  which  contains  feveral  fibres  ; 
it  is  from  a  line  to  a  line  and  a  half  long,  and  two 
thirds  in  diameter.  It  adheres  fo  forcibly  to  different 
fubfiances,  as  that  the  animal,  and  all  the  mufcles  which 
contribute  to  the  formation  of  the  pedicle,  may  more 
ealily  be  torn  through  than  the  pedicle  detached  from 
the  place  of  its  adhefion.  The  glutinous  fubflancc 
which  conne&s  them  to  each  other,  refifts  even  the  heat 
of  boiling  water.  It  is  by  means  of  this  pedicle  that 
the  animal  raifes  its  fhell  fo  as  to  be,  while  in  the  water, 
in  a  po  fit  ion  inclined  to  the  horizon.  The  fmallef! 
valve  is  always  the  lowed,  being  that  upon  which  the 
animal  reils  ;  the  fuperior  one  being  the  larger,  and 
ferving  as  a  covering.  Our  author  thinks  the  animal 
has  the  power  of  loco-motion. 

After  railing  the  lobe  of  the  manteau  he  obferved 
the  ears.  They  are  large,  compofed  of  two  membra¬ 
naceous  laminae  on  each  fide,  of  which  the  fuperior  is, 
the  narrower.  Thefe  laminae  are  conne&ed  to  each 
other  by  a  thin  membrane,  fo  aa  to  form  only  a  iingle 
pouch.  They  have  on  their  edges  long  fringes,  which 
hang  loofe  upon  the  manteau  ;  but  a  very  remarkable 
circumftance  is,  that  their  cam  are  fupported  by  little 
bones  like  tliofe  of  fifh.  The  form  of  the  ears  is  that 
of  an  arch  ;  they  are  feparated  from  each  other  on  their 
lower  part,  where  the  fringes  are  the  longeft  ;  fo  that 
the  two  ears  on  one  fide  are  perfectly  diltind  from  tliofe 
on  the  other  fide.  The  commencement  of  the  ears  is 
at  the  teeth  of  the  hinge. 

Between  the  ears  are  fituate  the  ftomach,  oefophagus, 
and  mouth  ;  the  whole  forming  a  triangle,  of  which  the 
mouth  is  the  bafe.  It  is  placed  at  the  fide  of  the  hinge, 
and  confifts  of  a  large  tranfveifc  opening  without  lips 
or  jaw-bone.  The  oefophagus  is  very  fhort,  but  is  ca¬ 
pable  of  elongation  when  the  animal  opens  its  month. 

The  llomach,  which  is  of  the  fhape  of  a  pointed  fac, 

19  connedled  by  a  membiane  to  the  bones  ol  the  ear. 

On  opening  the  ftomach,  he  found  a  fmall  fhrimp  half 
digefted. 

At  the  bottom  of  the  ftomach  is  feen  the  intefline, 
of  which  it  is,  as  it  were,  a  continuation.  It  is  ex¬ 
tremely  fhort,  not  exceeding  half  a  line  in  a  fhell  fifteen 
4  P  2  hue 8 
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lines  acrofs,  and  is  compofed  of  a  very  (lender  mem¬ 
brane.  The  excrements  are  difeharged  upon  the  lobes 
j  of  the  manteau,  but  they  are  cafily  thrown  out  by  the 
motions  of  the  two  lobes. 

The  little  bones  of  the  ears,  already  mentioned,  had 
not  formerly  been  obferved  in  any  of  the  teftaceous  ani¬ 
mals  ;  whence  the  terebratiilse  approach  nearer  to  fifh 
than  the  inhabitants  of  any  other  fhell.  In  the  anomiae 
which  are  preferved  in  cabinets,  there  is  found  only  a 
very  fmall  portion  of  thefe  bones,  whence  they  have 
obtained  the  improper  appellations  of  tongue  or  fork , 
which  indicate  only  the  form  of  the  fragments,  and  not 
their  ufe. 

The  fmall  bones  of  the  ears  are  compofed  of  feveral 
pieces,  the  principal  of  which  is  of  an  oval  form  ;  it 
fprings  from  the  fide  of  the  hinge,  of  which  it  appears 
to  be  a  continuation ;  thence  it  extends  about  two-thii  ds 
of  the  breadth  of  the  fhell,  where  it  is  lefledled,  and 
refts  againft  the  upper  part  of  the  fork,  to  the  branches 
of  which  it  i3  united  by  a  fimple  fuperpofition ;  a  kind 
of  articulation  very  common  among  the  numerous  fmall 
bones  that  compofe  the  heads  of  fifh.  'The  fork  ex¬ 
tends  from  the  fummit  a  little  more  than  one-third  of 
the  breadth  of  the  fhell :  it  is  formed  by  a  pivot  which 
divides  into  two  long  and  pointed  branches  ;  thefe  are 
remarkably  brittle,  and  fupport  the  extremities  of  the 
bones  of  the  larger  ears.  The  lamina,  which  compofes 
a  fecoiid  fet  of  ears,  refts  upon  a  curved  bone,  which  on 
one  fide  is  attached  to  the  inferior  internal  part  of  the 
bone  of  the  larger  ears,  and  on  the  other  reaches  to  the 
fide  of  the  mouth  of  the  animal,  where  it  is  united  to  an¬ 
other  flat  little  bone,  which  is  applied  to  a  fimilar  bone 
on  the  other  fide.  Thefe  laft  little  bones  are  exactly  below 
the  membrane  which  forms  the  mouth.  All  thefe  bones 
are  flat,  very  brittle,  and  fnrrounded  with  fibres  and  mem¬ 
branes.  By  their  articulations  the  ears  are  enabled  to 
move  ;  they  alfo  fupport  the  body  of  the  animal,  which 
touchea  neither  of  the  fhells,  but  remains- between  them 
as  upon  treffels.  The  fpace  between  the  branches  of  the 
bones  of  the  ears  is  filled  up  with  a  tranfpareot  firm 
membrane  ;  at  the  bafe  of  the  fork  is  a  fimilar  one,  and  a 
perpendicular  partition  dividing  the  fpace  occupied  by  the 
body  of  the  animal  from  the  reft  of  the  fhell.  There  are 
two  orifices  in  this  membrane  communicating  with  the 
fpace  between  the  two  lobes  of  the  manteau,  and  which 
ferves  as  a  traehea  ;  for  we  have  remarked,  in  the  de- 
feription  of  the  manteau,  that  the  two  lobes  are  enthe- 
ly  feparated  from  each  other,  and  therefore  do  not  form 
a  leal  trachea. 

From  this  dtfeription,  it  follows  that  the  anomia 
ought  to  be  feparated  fiom  the  genus  oyfter,  lince  it 
has  a  toothed  hinge,  feveral  ligaments,  and  an  interior 
organization  wholly  different  ;  neither  ought  it  to  be 
confounded  with  the  cockle,  the  lhells  of  which  are 
both  equal,  and  are  deftitute  of  any  fenfiole  periofteum, 
without  reckoning  other  differences.  It  has  ftill  lefs 
analogy  with  the  other  bivalves,  and  therefore  ought 
to  conftitute  a  peculiar  genus;  the  fpecies  of  which,  both 
fofiil  and  living,  are  very  numerous. 

bee  Plate  XL1JI.  where  fig.  1.  is  a  front  view  of  a 
terebratula  of  middle  fize.  Fig.  2.  is  a  view  of  the  in¬ 
ternal  ftrudlure. — A  A,  laminae  of  the  fuptrior  ears— 

B  B,  laminae  of  the  inferior — C,  the  ftomach — i),  the 
anus  E  E,  the  manteau — F,  the  cefcplngus. 

TERNAI,  the  name  given  by  Perouie  to  a  very 
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fine  bay  which  he  difeovered  on  the  coaft  of  Tart  ary,  Terr&k 
in  Lat.  450  13'  North,  and  in  Long.  1350  9  Eaft  from 
Paris-  The  bottom  is  fandy,  and  diminifhes  gradually 
to  fix  fathoms  within  a  cable’s  length  of  the  fhore. 

The  tide  rifes  five  feet  ;  it  is  high  water  at  8b  ijm  at 
full  and  change;  and  the  flux  and  rtflnx  do  not  alter 
the  diredtiorr  of  the  current  at  half  a  league  from  the 
fhore. 

u  Five  fmall  creeks  (fays  La  Peroufe),  fimilar  to 
the  fides  of  a  regular  polygon,  form  the  outline  of  this- 
roadftead  ;  thefe  are  feparated  from  each  other  by  hills, 
which  are  covered  to  the  fummit  with  trees.  Never 
did  France,  in  the  frefheft  fpring,  offer  gradations  of 
colour  of  fo  varied  and  flrong  a  green  ;  and  though  we 
had  not  feen,  fince  we  began  to  run  along  the  coaft, 
either  a  Angle  fire  or  canoe,  we  ccnld  not  imagine  that: 
a  country  fo  near  to  China,  and  which  appeared  fo  fer¬ 
tile,  fliould  be  entirely  uninhabited.  Before  our  boats 
had  landed,  our  glaffes  were  turned  towards  the  fhore, 
but  we  faw  only  bears  and  flags,  which  .paffed  very 
quietly  along  the  fea  fide.  The  fame  plants  which 
grow  in  our  climates  carpeted  the  whole  foil,  but  they 
were  flronger,  and  of  a  deeper  green  ;  the  greater  part 
were  in  flower.  Rofes,  red  and  yellow  lilies,  lilies  of 
the  valley,  and  all  our  meadow  flowers  in  general,  were 
met  with  at  every  flep.  Pine  trees  covered  the  tops  of 
the  mountains  ;  oaks  began  only  half  way  down,  and 
diminifhed  in  ftrength  and  fize  in  proportion  as  they 
came  nearer  the  fea  ;  the  banks-  of  the  rivers  and  rivu¬ 
lets  were  bordered  with  willow,  birch,  and  maple  trees, 
and  on  the  fkirts  of  the  forefts  we  faw  apple  and  medlar 
trees  in  flower,  with  clumps  of  liazle  nut  trees,  the  fruit 
of  which  already  made  its  appearance.  Our  furprife 
was  redoubled,  when  we  refledfed  on  the  population 
which  overburdens  the  extenfive  empire  of  China,  fo 
that  the  laws  do  not  punifh  fathers  barbarous  enough 
to  drown  and  deftroy  their  children,  and  that  this 
people,  vvhofe  polity  is  fo  highly  boafted  of,  dares  not 
extend  itfelf  beyond  its  wall,  to  draw  its  fubfiftence 
from  a  land,  the  vegetation  of  which  it  would  be  ne- 
ceffary  rather  to  check  than  to  encourage.  At  every, 
flep  after  we  had  landed,  we  perceived  traces  of  men 
by  the  deftrudtfon  they  had  made  ;  feveral  trees,  cut: 
with  fharp-edged  inftruments  ;  the  remains  of  ravages 
by  fire  were  to  be  feen  in  feveral  places,,  and  we  obier- 
ved  fome  fheds,  which  had  been  ereded  by  hunters  in 
a  corner  of  the  woods.  We  alfo  found  fome  fmall 
bafkets,  made  of  the  bai  k  of  birch  trees,  fewed  with 
thread,  and  fimilar  to  thofe  of  the  Canadian  Indians;, 
rackets  for  walking  on  the  fnow ;  in  a  word,  every 
thing  induced  us  to  think  that  the  Tartars  approach 
the  bordeis  of  the  fea  in  the  teafon  lor  hunting  and  fifh- 
ing  ;  that  thcyr  affemble  in  colonies  at  that  period  along, 
the  rivers  ;  and  that  the  bulk  of  the  nation  live  iiT  the 
interior  of  the  country  on  a  foil  perhaps  better  calcu¬ 
lated  for  the  multiplication  of  their  immenfe  flocks  and 
herds*” 

Our  navigators  caught  in  the  bay  vaft  quantities  of* 
fine  fifh,  fuch  as  cod,  harp-fifh,  trout,  falmon,  herrings* 
and  plaice  ;  but  though  game  was  plenty  on  fhore* 
they  had  r.o  fuccefs  in  hunting.  The  meadows,  fo  de¬ 
lightful  to  the  fight,  could  fcarce  be  croffed  ;  the  thick 
grafs  was  three  or  four  feet  high,  lo  that  they  found 
themftlves  in  a  manner  buried  in  it,  and  they  were  un¬ 
der  the  perpetual  dread  of  being  bitten  by  ferpents,  of 
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which  they  faw  a  great  number  on  the  banks  of  the  ri¬ 
vulets.  They  found,  however,  immenfe  quantities  of 
fmall  onions,  forrel,  and  celery  ;  which,  together  with 
the  frefh  filh,  ferved  as  antidotes  again!!  the  fcurvy. 

TERRE-Plein,  or  Terre- plain,  in  fortification, 
the  top,  platform,  or  horizontal  fuiface  of  the  rampart, 
upon  which  the  cannon  are  placed,  and  where  the  de 
fenders  perform  their  office.  It  iis  fo  called  becaufe  it 
lies  level*,  having  only  a  little  dope  outwardly  to  coun 
teraft  the  recoil  of  the  cannon.  Its  breadth  is  from  24 
to  30  feet  ;  being  terminated  by  the  parapet  011  the 
outer  fide,  and  inwardly  by  the  inner  talus. 

TERRELLA,  or  little  earth,  is  a  magnet  turned 
of  a  fpheiical  figure,  and  placed  fo  as  that  its  poles, 
equator,  &c.  do  exaftly  correfpond  with  tliofe  of  the 
woild.  It  was  fo  firll  called  by  Gilbert,  as  being  a 
juft  reprefentation  of  the  great  magnetic  globe  we  in¬ 
habit.  Such  a  terrella,  it  was  fuppofed,  if  nicely  pot 
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fed,  and  hung  in  a  meridian  like  a  globe,  would  be  turn-  M 
1  j  i-i  _ _ rk  <■»  a  kniiit  Iw  flip  maonetic  hie 


of  the  city  ftood  on  the  eaftern  fide  of  the  river.  On  Thebe*, 
thefouth-weft  Medinet-Abu  marks  the  extremity 
the  ruins  ;  for  Arment,  which  is  about  two  leagues  to 
the  fouth,  cannot  be  conlidered  as  a  part. 

“  In  describing  the  ruins,  wx  fiiall  begin  with  the 
mod  confiderable,  which  are  on  the  eaft  of  the  Nile. 

The  chief  is  the  Great  Temple,  an  oblong  fquaie  build¬ 
ing  of  vail  extent,  with  a  double  colonnade,  one  at  each 
extremity.  The  mafiy  columns  and  walls  are  covered 
with  hieroglyphics  ;  a  labour  truly  ftupendous.  1.  The 
Great  Temple  (lands  in  the  diftriA  called  Karnac.  2. 

Next  ill  importance  is  the  temple  at  AbuhaJjculj.  3.  Nu* 
merous  ruins,  avenues  marked  with  rtmainsof  fphinxes, 

&c.  On  the  well  fide  of  the  Nile  appear,  1 .  Two  co- 
lofial  figures,  apparently  of  a  man  and  woman,  foimed 
of  a  calcareous  Hone  like  the  reft  of  the  ruins.  2.  Re¬ 
mains  of  a  large  temple,  with  caverns  excavated  in  the 
rock.  3.  The  magnificent  edifice  llyled  the  palace  of 
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Some  of  the  columns  are  about  forty  feet 


ed  round  like  the  earth  in  24  houis  by  the  magnetic 
particles  pervading  it ;  but  experience  has  fhewn  that 
this  is  a  millake. 

TETRAEDRON,  or  Tetrahedron,  in  geome¬ 
try,  is  one  of  the  five  Platonic  or  regular  bodies  or  fo- 
lids,  comprehended  under  four  equilateral  and  equal 
triangles.  Or  it  is  a  triangular  pyramid  of  four  equal 
and  equilateral  faces. 

TETRAGON,  in  geometry,  a  quadrangle,  or  a 
figure  having  four  angles.  Such  as  a  Iquare,  a  paralle- 
logram,  a  lhombus,  and  a  trapezium.  It  fometimes  al- 
fo  means  peculiarly  a  fquare. 

Tetragon ,  in  altrology,  denotes  an  afpeCt  of  two 
planets  with  regard  to  the  earth,  when  they  are  diftant 
from  each  other  a  fourth  part  of  a  circle,  or  90  degrees 
The  tetragon  is  exprefled  by  the  chara6fer  Q,  and  is 
other  wife  called  a  fquare  or  quartile  afpedl. 

THEBES,  in  Egypt.  Having  in  the  Encyclopedia 
o-iven  Mr  Bruce’s  account  of  this  ancient  city,  which 
reprefents  it  as  having  been  a  paltry  place,  fo  contrary 
to  the  defeription  of  Homer,  juft  ice  to  the  father  o 
poetry  requires  that  we  here  notice  what  has  been  faid 
of  it  by  a  fubfequent  traveller,  who  remained  three  days 
among  its  ruins.  According  to  Mr  Browne^  ‘‘  the 
jnaf’y  and  magnificent  forms  of  the  ruins  that  remain  of 
ancient  Thebes,  the  capital  of  Egypt,  the  city  of  Jove, 
the  city  with  100  gates,  muft  infpire  every  intelligent 
fpettator  with  awe  and  admiration.  Diffufed  on  both 
fidcs  of  the  Nile,  their  extent  confirms  the  claffical  ob¬ 
servations,  and  Homer’s  animated  defeription  rufhes  in¬ 
to  the  memory  :  _  .  ,  . 

*  Egyptian  Thebes,  in  whofe  palaces  vaft  wealth  13 

flored  ;  from  each  of  whofe  hundred  gates  iflue  two  hun- 
dred  warriors,  with  their  horles  and  chariots. 

“  Thefe  venerable  ruins,  probably  the  moil  ancient 
Jn  the  world,  extend  for  about  three  leagues  in  length 
along  the  Nile.  Eaft  and  welt  they  reach  to  the  moun¬ 
tains,  a  breadth  of  about  two  leagues  and  a  halt.  1  he 
river  is  here  about  three  hundred  yards  broad.  1  he 
circumference  of  the  ancient  city  muft  therefore  have 
been  about  twenty- feven  miles. 

■<  In  failing  up  the  Nile,  the  firft  village  you  come 
to  within  the  precin&s  is  Kourna,  on  the  weft,  where 
there  are  few  houfes,  the  people  living  moftly  in  the  ca¬ 
verns.  Next  is  Abuhadjadj,  a  village,  and  lvarnac,  a 
fmall  diftriA,  both  on  the  eaft.  Ear  the  largeft  portion 


high,  ar.d  about  nine  and  a  half  in  diameter.  The  co¬ 
lumns  and  walls  are  covered  with  hieroglyphics.  i  his 
ilai  ds  u t  Kcujna.  4.  Behind  the  palace  is  the  pallage 
ft  y  fed  Bihan-el  Molul,  leading  up  the  mountain  At 
the  extremity  of  this  pailage,  in  the  fides  of  the  reck, 
are  the  celebrated  caverns  known  as  the  fepuichres  of 
the  ancient  kings.” 

Though  Mr  Browne  agrees  with  Pococke  and  Bruce, 
that  the  paflage  in  Homer  refers  not  to  the  gates  of 
the  city,  he  is  yet  of  opinion,  contrary  to  them,  that 
Thebes  had  been  2  walled  town.  l  ie  fays,  indeed,  that 
feme  faint  remains  of  its  furrouuding  wall  are  vitible  at 
this  day  ;  and  he  thinks  that  he  difeovered  the  ruins  ot 
three  of  its  gates,  though  he  does  not  affirm  this  with- 
abfolute  confidence. 

THEODOSIUS,  a  celebrated* mathematician,  ilou- 
rifhed  in  the  times  of  Cicero  and  Pompey  ;  but  the 
time  and  place  of  his  death  are  unknown.  This  l  heo-  niog.  DIET* 
dofins,  the  Tripolite,  as  mentioned  by  Suidas,  is  pio- 
bably  the  fame  with  Theodofius  the  phdofopher  of  By- 
thinia,  who,  Strabo  fays,  excelled  in  the  mathematical 
fciences,  as  alfo  his  fons  ;  for  the  fame  per  foil  might 
have  travelled  from  the  one  of  thole  places  to  the  other, 
and  fpent  part  of  his  life  in  each  of  them;  like  as  Hip¬ 
parchus  was  called  by  Strabo  the  By  tinman,  but  by 
Pcolemy  and  others  the  Rhodian. 

Theodo.fi us  chiefly  cultivated  that  part  of  geometry 
which  relates  to  the  do&rine  of  the  fphere,  concerning 
which  he  publilhed  three  books.  The  firft  of  tlule 
contains  22  proportions;  the  fecond,  23;  and  the  third, 

14;  all  demon  ft  rated  in  the  pure  geometrical  manner 
of  the  ancients  Ptolemy  made  great  ufe  ot  thefe  pro- 
poiitions,  ? s  well  as  all  fuccecdiug  writers.  Theie  books 
were  tranflated  by  the  Arabians,  out  of  the  original 
Greek,  inro  their  awn  language,  l'rom  the  Arabic  the 
work  was  again  tranflated  into  Eatin,  and  printed  at 
Venice.  But  the  Arabic  verfion  being  very  defective, 
a  more  complete  edition  was  publifhed,  in  Greek  and 
Latin,  at  Paris  1  <58,  by  John  Pena,  Regius  Profcffor 
of  aftronomy.  And  Vitello  acquired  reputation  by 
tranflating  Theodofius  into  Latin.  This  author  s  works 
were  alfo  commented  on  and  illuftrated  by  Clavius,  He- 
leganius,  arrd  Guarinus,  and  laflly  by  De  Chales,  in  his 
Curfus  Mathematicus.  But  that  edition  of  Theodo¬ 
fius  s  Spherics,  which  is  now  moft  in  ufe,  was  tranflated 
and  publilhed  by  our  countryman  the  learned  Dr  Bar- 
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fhccn,  row,  In  the  year  167",  ill  uft  rat  td  and  demondrated  in 
V^rTr''"  a  nevv  an(^  conc^e  niethod.  By  this  author’s  account, 
Thtodwfms  appears>  net  only  to  be  a  great  mailer  in 
U— -y™..  this  more  difficult  part  of  geometry,  but  the  iird  con- 
iirfcrahle  author  of  antiquity  who  has  written  on  that 
(llbjcCt. 

Theodofius,  too,  wrote  concerning  the  Celeilial 
I  Tonies  ;  alfo  of  Days  and  Nights  ;  copies  of  which,  in 
Greek,  were  in  the  King’s  library  at  Paris.  Oi  which 
there  was  a  Latin  edition,  pubhfhed  by  Peter  Dafypo- 
dy,  in  the  year  1572. 

TIIEON,  of  Alexandria,  a  celebrated  Greek  philo- 
fooher  and  mathematician,  who  flourifhed  in  the  4th 
century,  about  the  year  380,  in  the  time  of  Theodofius 
the  Great ;  but  the  time  and  manner  of  his  death  are 
unknown.  His  genius  and  difpofition  for  the  ftudy  of 
philofophy  were  very  early  improved  by  clofe  application 
to  all  its  branches ;  fo  that  he  acquired  fuch  a  proficiency 
in  the  fciences  as  to  render  his  name  venerable  in  hif- 
tory,  and  to  procure  him  the  honour  of  being  prefi- 
deht  of  the  famous  Alexandrian  fchool.  One  of  his 
pupils  was  the  admirable  Hypatia,  his  daughter,  who 
Succeeded  him  in  the  prefidency  of  the  fchool  ;  a  trull 
which,  like  hiinfelf,  (he  difeharged  with  the  greatefl 
honour  and  uftfulnefs.  See  her  life,  Eticycl. 

The  ftudy  of  Nature  led  i  heon  to  many  juft  concep 
lions  concerning  God,  and  to  many  ufeful  refle&ions  in 
the  fcience  of  moral  philofophy.  Hence,  it  is  faid,  he 
wrote  with  great  accuracy  on  Divine  Pi ovidence.  And 
lie  feems  to  have  made  it  his  (landing  rule,  to  judge 
the  truth  of  certain  principles,  or  fentiments,  from  their 
natural  or  neceflaiy  tendency.  Thus,  he  fays,  that  a 
full  perfuafion  that  the  Deity  fees  every  thing  we  do, 
is  the  (Longed  incentive  to  viitue  ;  for  he  irififts,  that 
the  mod  profligate  have  power  to  refrain  their  hands, 
and  hold  their  tongues,  when  they  think  they  arc  ob- 
ferved,  or  overheard,  by  fome  perfon  whom  they  fear  or 
refpedl.  With  how  much  more  rcafon  then,  fays  he, 
(hould  the  apprehenfion  and  belief,  that  God  fees  all 
things,  reftrain  men  from  fin,  and  conftantly  excite  them 
to  their  duty  ?  He  alfo  reprefents  this  belief  concern¬ 
ing  the  Deity  as  productive  of  the  greeted  pleafure 
imaginable,  efpecially  to  the  virtuous,  who  might  de¬ 
pend  with  greater  confidence  on  the  favour  and  protec 
tion  of  Providence.  For  this  rcafon,  he  recommends 
nothing  fo  much  as  meditation  on  the  prefence  of  God: 
and  he  recommended  it  to  the  civil  magidrate  as  a  re- 
llraint  on  fuch  as  were  profane  and  wicked,  to  have  the 
following  infeription  written,  in  large  characters,  at  the 
corner  of  every  dreet — God  sees  thee,  O  Sinner. 

Theon  wrote  notes  and  commentaries  on  feme  of  the 
ancient  mathematicians.  He  compofed  alfo  a  book,  in. 
titled  Progymnafmata ,  a  rhetorical  work,  written  with 
great  judgment  and  elegance  ;  in  which  he  criticifed  on 
the  writings  of  fome  illuftrious  orators  and  hiilorians  $ 
pointing  out,  with  great  propriety  and  judgment,  their 
beauties  and  imperfections  ;  and  laying  down  proper 
rules  for  propriety  of  dyle.  He  recommends  concife- 
nefs  of  exprefiion,  and  peifpicuity,  as  the  piincipal  or¬ 
naments.  This  book  was  printed  at  Bade  in  the  year 
J  541  ;  but  the  bed  edition  is  that  of  Leyden,  in  1626 
in  8vo. 

THEOPHILANTHROP1STS,  a  fed  of  deids, 
who,  in  September  1796,  publilhed  at  Paris  a  fort  of 
catechifm  or  direClory  for  focial  worfhip,  under  the 
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title  of  Manuel  dcs  Thtanihrophiles .  This  religions  bre-  Theopfc! 
viary  found  favour:  the  congregation  became  mime-  knthrJ 
rous  ;  and  in  the  fecond  edition  of 'their  manual  they 
adumed  the  lefs  harfh  denomination  of  T bee p h ilanthro-  v 

pes>  1.  e.  lovers  of  God  and  man.  A  book  of  hymns,  a 
liturgy  for  every  decade  of  the  French  year,  and  an  ho. 
miletical  feleClion  of  moral  leflbns,  are  announced,  or 
published,  by  their  unknown  fynod.  Thus  they  pof- 
iefs  a  fydem  of  pious  lervices  adapted  to  all  occafions, 
which  fome  one  of  the  individuals  who  attend  reads  a- 
loud  ;  for  they  objeCl  to  the  employment  of  a  regular 
leClurer,  in  confequence  of  their  hodility  to  prieds. — 

This  novel  fed  was  countenanced  by  Larcveillere  Le- 
paux,  one  of  the  DireClory,  and,  foon  after  its  forma- 
tion,  opened  temples  of  its  own  in  Dijon,  and  in  other 
provincial  towns.  They  had  declamations,  in  the  fpi- 
rit  of  fermons,  which  abounded  with  fuch  phrafes  as 
V eternal  geometre ,  and  the  like,  and  which  have  long 
fmee  been  familiar  to  thofe  who  frequent  the  lodges  of 
free  mafonry.  Whether  the  feCl  now  exids,  or  fell  at 
the  lad  revolution  which  annihilated  the  direClory,  we 
have  not  learned  ;  but  a  tranflation  of  its  Manuel  into 
Englifh,  for  the  ufe,  we  fuppofe,  of  our  Jacobins,  was 
made  fo  early  as  the  year  1797.  From  this  contemp¬ 
tible  performance,  we  learn  that  the  creed  of  the  Theo- 
philanthropids  is  comprifed  in  the  four  following  pro- 
pofitions  : 

The  Theophilanthropids  believe  in  the  exiftence  of 
God,  and  the  immortality  of  the  foul. 

The  fpeCtacle  of  the  univerfe  atteds  the  exidence  of 
the  Fird  Being. 

The  faculty  which  we  poflefs  of  thinking,  a(Tures  U3, 
that  we  have,  within  ourfelves,  a  principle  which  is  fu- 
perior  to  matter,  and  which  furvives  the  difTolution  of  | 

the  body. 

The  exidence  of  God,  and  the  immortality  of  the 
foul,  do  not  need  long  demonllrations  ;  they  are  fenti- 
mental  truths,  which  everyone  may  find  written  in  big 
heart,  if  he  confult  it  with  fmeerity. 

Thus  a  fort  of  religious  indinCl  is  fet  up  as  the  foie 
foundation  of  piety,  which  every  one  has  as  much  right 
to  difavovv  as  another  to  aflert  ;  and  the  obligations  of 
which,  therefore,  can  in  no  way  be  (hewn  to  be  incum¬ 
bent  on  thofe  to  whom  this  novel  illumination  is  not 
vouchfafed  Society,  under  fuch  a  fydem,  gains  no 
means  of  influencing  the  conduCt  of  refraclory  members. 

The  morality  of  the  Theophilanthropids  is  founded 
on  one  fingle  precept  :  IVorJhip  God,  c  her  ft  your  kind, 
render  y ourfelves  ufeful  to  your  country  ! 

Among  the  duties  comprehended  under  the  denomi¬ 
nation  of  cheri(hing  our  kind,  we  find  that  of  not  lend - 
ingfor  uf  try  :  the  others  are  chiefly  extracted  from  the 
golpels,  and  do  not  interfere  with  the  province  of  the 
civil  magidrate.  The  quedion  of  monogamy  is  not  dif- 
cuflTed. 

Among  the  duties  to  our  country  are  placed  thofe 
of  fighting  fn  its  defence,  and  of  paying  the  taxes.  It 
was  certainly  prudent  in  the  ftatdman  to  Aide  thefe  du¬ 
ties  into  the  catalogue  of  his  edablifhed  maxims  of  mo¬ 
rality  ;  and  he  ran  thereby  little  rifle  of  provoking  here- 
tical  nniinadverlions  on  his  creed  in  France*. 

The  following  inferiptions  ar£:  ordered  to  be  placed 
above  the  altars  in  the  ievcral  temples  or  fynagogues  of 
the  Theophilanthropids  ;  but  for  what  realon  altars  are 
admitted  into  luch  fynagogues  we  are  not  informed  : 
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infcription,  “  We  believe  in  the  Exiftence  of 
God,  in  the  immortality  of  the  foul.” 

Second  infcription,  “  Worfhip  God,  cherifh  your 
kind,  render  yourfclves  ufeful  to  the  country.” 

Third  infcription,  “  Good  is  every  thing  which  tends 
to  the  prefervation  or  the  pcrfeftion  of  man,  —  Evil  is 
every  thing  which  tends  to  deitroy  or  to  deteriorate 
him.” 

Fourth  infcription,  “  Children,  honour  your  fathers 
and  mothers.  Obey  them  with  affeftion.  Comfort 
their  old  age.— Fathers  and  mothers,  inftruft  your  chil¬ 
dren.” 

Fifth  infcription,  “  Wives,  regard  in  your  hufbands 
the  chiefs  of  your  houfes.— Hufbands,  love  your  wives, 
and  render  yourfelves  reciprocally  happy*” 

This  pentalogue  is  chiefly  obj  eft  ion  able  on  account 
of  the  vague  driit  of  the  fifth  commandment:  the  whole 
has  too  geneial  a  turn  for  obvious  practical  application. 
The  introduftion  of  ceremonies,  of  fculpture,  of  paint¬ 
ing,  and  of  engraving,  is  forbidden.  If  poetry  and  mu- 
fie  may  concur  to  render  the  worfhip  impreflive,  why 
not  the  other  fine  arts  ?  The  fine  arts  have  never  illu- 
fi rated  a  country  which  excluded  them  from  the  pub¬ 
lic  temples.  Are  they  to  be  extinguifhed  in  France  by 
Theophilanthropic  iconocl'afts  ? 

At  p.  28.  of  the  Manuel,  this  furprifing  maxim  oc¬ 
curs  :  Avoid  innovations  !  A  feft  fifteen  months  old 
grown  as  telly  as  the  church  of  Rome  !  They  ac¬ 
knowledge,  that  perhaps  better  infcriptions  may  be 
found ;  yet  they  forbid  the  exchange.  They  prefer 
mumpftmus  to  the  fumpfi  tints  of  genuine  Chriftianity  .. 

THEOPHILUS,  a  writer  and  biftiop  of  the  primi¬ 
tive  church,  was  educated  a  Heathen,  and  afterwards 
converted  to  Chriftianity.  Some  have  imagined  that 
he  is  the  perfon  to  whom  St  Luke  dedicates  the  Afts 
of  the  Apoflles;  but  they  are  grofsly  miftaken  ;  for 
this  Theophiius  was  fo  far  from  being  contemporary 
with  St  Luke  and  the  apoflles,  that  he  was  not  ordain- 
ed  bifhop  of  Antioch  till  anno  1705  and  he  governed 
this  church  twelve  or  thirteen  years.  He  was  a  vigo¬ 
rous  opoofer  of  certain  herttics  of  his  time,  and  com- 
pofed  a  great  number  of  works  ;  all  of  which  are  loft, 
except  three  books  to  Autolycus,  a  learned  Heathen  of 
his  acquaintance,  who  had  undertaken  to  vindicate  his 
own  religion  againft  that  of  the  Chriftians.  The  firlt 
book  is  properly  a  difeourfe  between  hirn  and  Autoly¬ 
cus,  in  anfwer  to  what  this  Heathen  had  faid  againft 
Chriftianity.  The  fecond  is  to  convince  him  of  the 
falfehood  of  his  own,  and  the  truth  of  the  Chriftian  re¬ 
ligion.  In  the  third,  after  having  proved  that  the  wri¬ 
tings  of  the  Heathens  are  full  of  abfurdities  and  contra- 
diftions,  he  vindicates  the  doftrine  and  the  lives  of  the 
Chriftians  from  thofe  falte  and  fcandalous  imputations 
which  were  then  brought  againft  them.  Laftly,  at  the 
end  of  his  work,  he  adds  an  hiiioricai  chronology  from 
the  beginning  of  the  world  to  his  own  time,  to  pio\e 
that  the  hiftory  of  Mofes  is  at  once  the  moft  ancient 
and  the  trueft  ;  and  it  appears  from  this  little  epitome, 
how  well  this  author  was  acquainted  with  profane  hi¬ 
ftory.  Thefe  three  books  are  Filed  with  a  great  varie¬ 
ty  of  curious  difquifitions  concerning  the  opinions  of 
the  poets  and  philofophers,  and  there  are  but  few  things 
in  them  relating  immediately  to  the  doftrines  of  the 
Chriftian  religion.  Not  that  Theophiius  was  ignorant 
of  thefe  doftrines,  but,  having  compofed  his  works  for 
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the  converfion  of  a  Pagan,  he  infifted  rather  on  the  ex-  Therapju- 
ternal  evidence  or  proofs  from  without,  as  better  adapt-  ^ 
ed,  in  his  opinion,  to  the  purpofe.  His  ftyle  is  elegant, 
and  the  turn  of  his  thoughts  very  agreeable  ;  and  this 
little  fpecimen  is  fufficient  to  (hew  that  he  was  indeed 
a  very  eloquent  man. 

The  piece  is  intitled,  in  the  Greek  manuscripts, 

“  The  books  of  Theophiius  to  Autolycus,  concerning 
the  Faith  of  the  Chriftians,  againft  the  malicious  de- 
traftors  of  their  religion.”  They  were  publifhed,  with 
a  Latin  verfion,  by  Conradus  Gefner,  at  Zurich,  in 
1546.  They  were  afterwards  fubjoined  to  juflin  Mar¬ 
tyr’s  works,  printed  at  Paris  in  1615  and  1636  ;  then 
publifhed  at  Oxford,  1684,  in  i2mo,  under  the  infpec- 
tion  of  Dr  Fell  ;  and,  laftly,  by  Jo.  Chrift.  Wolfius,  at 
Hamburgh,  1723,  in  8vo. 

It  is  remarkable,  that  this  patriarch  of  Antioch  was 
the  firft  who  applied  the  term  Trinity  to  exprefs  the 
Three  Perfons  in  the  Godhead. 

THERAPEUTJE,  fo  called  from  the  extraordina¬ 
ry  purity  of  their  religious  worfhip,  were  a  Jewifh  feft, 
who,  with  a  kind  of  religious  phrenzy,  placed  their 
whole  felicity  in  the  contemplation  of  the  Divine  na¬ 
ture.  Detaching  themfclves  wholly  from  fecnlar  affairs, 
they  transferred  their  property  to  their  relations  or 
friends,  and  withdrew  into  folitary  places,  where  they 
devoted  themfclves  to  a  holy  life.  The  principal  fo- 
ciety  of  this  kind  was  formed  near  Alexandria,  where 
they  lived,  not  far  from  each  other,  in  feparate  cotta¬ 
ges,  each  of  which  had  its  own  facred  apartment,  to 
which  the  inhabitant  retired  for  the  purpofes  of  devo¬ 
tion.  After  their  morning  prayers,  they  fpent  the  day 
in  ftudying  the  law  and  the  prophets,  endeavouring,  by 
the  help  of  the  commentaries  of  their  anceftors,  to  dif- 
cover  fome  allegorical  meaning  in  every  part.  Tefides 
this,  they  entertained  themfelvea  with  compofing  facred 
hymns  in  various  kinds  of  metre.  Six  days  of  the  week 
were,  in  this  manner,  pafted  in  folitude.  On  the  fe- 
venth  day  they  met,  clothed  in  a  decent  habit,  in  a 
public  aflembly  ;  where,  taking  their  places  according 
to  their  age,  they  fat,  with  the  right  hand  between 
the  bread  and  the  chin,  and  the  left  at  the  fide.  Then 
fome  one  of  the  elders,  flopping  forth  into  the  middle 
of  the  aflembly,  difeourfed,  with  a  grave  countenance 
and  a  calm  of  tone  voice,  on  the  doftrines  of  the  left  ; 
the  audience,  in  the  mean  time,  remaining  in  perfedt  fi- 
Icnce,  and  occafionally  exprefling  their  attention  and  ap¬ 
probation  by  a  nod.  The  chapel  where  they  met  was 
divided  into  two  apartments ;  one  for  the  men,  the 
other  for  the  w'ometi.  So  drift  a  regard  was  paid  to 
filence  in  thefe  affcmblies,  that  no  one  was  permitted  to 
whifper,  or  even  to  breathe  aloud  ;  but  when  the  dif¬ 
eourfe  was  finifhed,  if  the  queftion  which  had  been  pro- 
pofed  for  folution  bad  been  treated  to  the  fatisfaftion 
of  the  audience,  they  cxprtffed  their  approbation  by  a 
murmur  of  applaufe.  Then  the  fpeaker,  riling,  fung 
a  hymn  of  praife  to  God,  in  the  lail  verfe  of  which  the 
whok'  aflembly  joined.  On  great  feftivals,  the  meeting 
was  clofed  with  a  vigil,  in  which  facred  mu  fie  was  per¬ 
formed,  accompanytd  with  folenm  dancing  :  and  thefe 
vigils  were  continued  till  morning,  when  the  alL  mbly, 
alter  a  morning  prayer,  in  which  their  faces  were  di- 
refted  towards  the  riling  fun,  was  broken  up.  So  ab- 
flemious  were  thefe  alcctics,  that  they  commonly  ate 
nothing  before  the  fetting  fun,  and  often  failed  two  or 
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Thermo*  three  days.  They  abftained  from  wine,  and  their  ordu 
rnetne.  nary  fooc}  wa3  bread  and  herbs. 

Much  difpute  has  arifen  among  the  learned  concern¬ 
ing  this  fed.  Some  have  imagined  them  to  have  been 
Judaizing  Gentile3 ;  but  Philo  fuppofes  them  to  be 
Jew3,  by  fpeaking  of  them  as  a  branch  of  the  fe&  of 
Effenes,  and  exprefsly  clafTes  them  among  the  followers 
of  Mofes.  Others  have  maintained,  that  the  Therapeu¬ 
tic  were  an  Alexandrian  fed  of  Jewifh  converts  to  the 
Chridian  faith,  who  devoted  themfelves  to  a  monadic 
life.  But  is  13  impoflible  ;  for  Philo,  who  wrote  be¬ 
fore  Chridianity  appeared  in  Egypt,  fpeaks  of  this  as 
an  edablifhed  fed.  From  comparing  Philo’s  account 
of  this  fed  with  the  date  of  philofophy  in  the  country 
wheTc  it  flourifhed,  we  conclude,  that  the  Therapeutac 
were  a  body  of  Jewifh  fanatic3,  who  differed  themfelves 
to  be  drawn  afide  from  the  fimplicity  of  their  ancient 
religion  by  the  example  of  the  Egyptians  and  Pytha¬ 
goreans.  How  long  this  fed  continued  is  uncertain  ; 
but  it  is  not  improbable  that,  after  the  appearance  of 
Chridianity  in  Egypt,  it  foon  became  extind. 

THERMOMETRIC  spectrum,  is  a  name  given 
to  the  fpace  in  which  a  thermometer  may  be  placed,  fo 
that  it  (hall  be  affeded  by  the  fun’s  rays  refraded  by  a 
prifm.  It  is,  in  part,  the  fame  with  the  Prismatic 
Spectrum,  which  exhibits  the  different  colours  pro¬ 
duced  by  the  folar  light. 

The  philofophical  indrument  now  called  a  thermome¬ 
ter  ,  was  fird  named  thermo  scope  ;  and  was  prized  by 
the  naturalid,  becaufe  it  gave  him  indications  of  the 
i)  re  fence  and  agency  of  fire  in  many  cafes  where  our 
fenfation  of  warmth  or  heat  was  unable  to  difeover  it. 
It  was  not  long  before  it  was  obferved  that  it  alfo 
affords  us  meafures  of  the  changes  which  take  place 
either  in  the  quantity  or  the  adivity  of  the  caufe  of 
heat,  and  of  many  other  important  phenomena  ufually 
accompanied  by  heat.  They  were  then  called  thermo¬ 
meters.  But  in  both  of  thefe  offices,  it  is  dill  a  doubt 
whether  it  indicates  and  meafures  any  real  fubdance, 
a  being  fui  generis ,  to  which  we  may  give  the  name  fire> 
phlogijloii >  caloric ,  heat ,  or  any  other  ;  or  only  indicates 
and  meafures  certain  dates  or  conditions,  in  which  all 
bodies  may  be  found,  without  the  addition  or  abdrac- 
tion  of  any  material  fubdance. 

We  think  that  this  quedion  has  a  greater  chance 
now  of  being  decided  than  in  any  former  time,  in  con- 
fequence  of  a  recent  and  very  important  difeovery  made 
by  that  unwearied  obferver  of  the  works  of  God,  the 
celebrated  Dr  Herfchel.  Being  greatly  incommoded 
when  looking  at  the  fun,  by  the  great  heats  produced 
in  the  eye-pieces  of  his  telefcopcs,  he  thought  that  the 
laws  of  refradion  enabled  him  to  diminifh  them  by  a 
proper  condruction  of  his  eye-picces.  He  began  his 
attempts  like  a  philofoplier,  by  examining  the  heat  pro¬ 
duced  in  the  various  parts  ot  the  prifmatic  fpe£lrum. 
Comparing  the  gradation  of  heat  with  that  of  illumi¬ 
nation,  he  found  that  they  did  not,  by  any  means, 
follow  the  fame  law.  The  illumination  increafcd  gra¬ 
dually  from  the  violet  end  of  the  fpe&rum,  where  it 
was  exceedingly  faint,  to  the  boundary  of  the  green  and 
yellow,  where  it  was  the  mod  remarkable;  and  after  this, 
it  decreafed  as  the  illuminated  objetl  approached  the 
red  extremity  of  the  fpedlrum.  But  the  calorific  power 
of  the  refradted  light  increafed  all  the  way  from  the 
extreme  violet  to  the  extreme  red;  and  its  lad  augmen- 
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tations  were  confiderable,  and  therefore  unlike  the  ufual  Therm* 
approaches  of  a  quantity  to  its  maximum  date.  This  ™ernf- 
made  him  think  of  placing  the  thermometer  a  little  way 
beyond  the  extremity  of  the  vifible  fpe&rum.  To  his 
great  aftonifhment,  he  found  that  the  thermometer  was 
more  affedfed  there  than  in  the  hotted  part  of  the  illu¬ 
minated  fpedtrum.  Expofing  the  thermometer  at  va¬ 
rious  didances  beyond  the  extreme  red,  but  in  the  plane 
of  refradlion,  he  found  that  it  was  mod  drongly  af- 
fe&ed  when  placed  beyond  that  extremity,  about  one- 
fifth  of  the  whole  length  of  the  fpedtrum  ;  from  thence 
the  calorific  influence  of  the  fun  gradually  diminifhed, 
but  was  dill  very  confiderable,  at  a  didance  from  the  ex¬ 
treme  red  equal  to  three-fifths  of  the  length  of  the  lu¬ 
minous  fpedlrum.  Thefe  fird-fuggefled  modes  of  trial 
appeared  to  Dr  Herfchel  to  be  too  rude  to  intitle  him 
to  fay  that  the  warming  influence  did  not  extend  dill 
farther.  Indeed  the  indrument  fcarcely  performed  the 
part  of  a  thermometer,  but  merely  that  of  an  indicator 
of  heat,  or  a  thermofeope. 

Here  is  a  very  new,  and  wonderful,  and  important, 
piece  of  information.  We  apprehend  that  all  the  philo¬ 
fophers  of  Europe,  as  well  as  the  unlearned  of  all  na¬ 
tions,  believe  that  the  warming  influence  of  the  fun,  and 
of  other  luminous  bodies,  is  conjoined  with  their  power 
of  illumination .  Mod  of  the  philofophers  admitted  the 
^mifiion  of  a  matter  called  light  %  proje&ed  from  the  (hi¬ 
lling  body,  and  moving  with  adonifhing  velocity,  in 
thofe  lines  which  the  mathematicians  called  rays,  be- 
caufe  they  diverged  from  the  fhining  point,  as  the  radii 
or  fpokes  of  a  wheel  diverge  from  the  nave.  This  no¬ 
tion  feems  to  be  the  fimple  fuggedion  of  Nature  ;  and 
it  alio  feems  to  be  the  opinion  entertained  by  Sir  Ifaac 
Newton.  His  demondration  of  the  laws  of  reflection 
and  refraction  proceeds  on  this  fuppofition  alone,  and 
the  particles  of  light  are  held  by  him  to  be  affeded  by 
accelerating  and  deflecting  forces,  in  the  fame  way  as 
a  done  thrown  from  the  hand  is  affeded  by  gravity. 
Huyghens,  indeed,  Dr  Hooke,  and  Euler,  imagined 
that  vifion  and  illumination  were  effeded  in  the  lame 
way  that  hearing,  and  refonance,  and  echo,  are  effed- 
cd — that  there  is  no  matter  projeded  from  the  fhining 
body  ;  but  that  we  are  furrounded  by  an  eladic  fluid, 
which  is  thrown  into  vibrations  by  certain  tremors  of 
the  vifible  objtd — and  that  thofe  vibrations  of  this  fluid 
affeCl  our  eye  in  the  fame  wray  as  the  undulation  of  ela¬ 
dic  air,  produced  by  the  tremors  of  a  dnng  or  a  bell, 
afFed  our  ear.  According  to  thefe  philofophers,  a  ray 
of  vifion  is  merely  the  line  which  paffes  through  all 
thefe  undulations  at  right  angles. 

Thefe  two  opinions  dill  divide  the  mathematical  phi¬ 
lofophers  of  Europe  ;  but  the  majority,  and  particu¬ 
larly  the  mod  eminent  for  mathematical  and  mechanical 
fcience,  are  (with  the  exception  of  Huyghens  and  Eu¬ 
ler)  on  the  fide  of  the  vulgar.  This  opinion  has  been 
greatly  drengthened  of  late  years  by  the  difcoverics  in 
chemidry.  The  influence  of  light  on  the  growth  of 
plants,  the  total  want  of  aromatic  oils  in  fuch  as  grow 
in  the  dark,  and  their  formation  and  appearance  in  the 
very  fame  plant,  along  with  the  green  colour,  as  foon 
as  the  plant  is  placed  in  the  light  (even  that  of  open  day 
without  funfhine,  or  in  the  light  of  a  candle),  is  a  drong 
indication  of  fome  fubdance  being  obtained  from  the 
light,  abforbed  by  the  plant,  and  combined  with  its 
other  ingredients.  The  fame  conclufion  is  drawn  from 
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the  effects  of  the  fun’s  light  on  vegetable  colours,  on 
the  nitric  and  nitrous  acids,  on  manganefe,  on  the  calces 
or  oxyds  of  metals,  and  numberlefs  other  inftances, 
which  all  concur  in  rendering  it  almoft  unqueftionable 
that  the  fun's  rays,  and  thofe  of  other  finining  bodies, 
may  be,  and  daily  are,  combined  with  the  other  fnb- 
flances  of  which  bodies  are  compofed,  and  may  be  again 
feparated  from  them.  And,  (hould  any  doubts  remain, 
it  would  feem  that  the  theory  of  combuftion,  hi  ft  con¬ 
ceived  and  imperfe&ly  publiftred  by  Dr  Hooke  in  his 
Micrography ,  p.  103.  and  in  his  Lampas ,  p.  1.  &c.  a- 
dopted  by  Mayow  (fee  Hooke  and  Mavow  in  this 
SuppL),  forgotten,  and  lately  revived  and  confirmed  by 
Mr  Lavoifier,  removes  them  entirely.  In  the  beautiful 
and  wdl-contrived  experiments  of  the  laft  gentleman, 
the  light,  accompanied  by  its  heat,  which  had  been  ab- 
forbea  in  the  procefs  of  growth  or  other  natural  ope 
rations,  re  appeared  in  theii  primitive  ftvm,  and  might 
again  be  abiorbed  and  made  to  undergo  the  fame  round 
of  changes. 

Schecle,  not  inferior  to  Ntwton  in  caution,  patience, 
and  accuracy,  and  attentive  to  every  thing  that  oc¬ 
curred  in  his  exDeiiments,  difeovered  the  feparability  of 
the  illuminating  and  the  warming  influences  of  (hilling 
bodies.  He  remarked,  that  a  plate  of  glafs,  the  moft 
coloutlefs  and  pellucid  that  can  be  procured,  when  fud- 
denly  interpofed  between  a  glowing  fire  and  the  face, 
inltantly  cuts  off  the  warming  power  of  the  fire,  with¬ 
out  caufing  any  fer.fible  diminution  of  its  brilliancy. 
He  followed  this  difeovery  into  many  obvious  confe¬ 
rences,  and  found  them  all  fully  confirmed  by  obfer- 
vatioii  and  experiment.  The  writer  of  this  article,  im¬ 
mediately  on  hearing  of  Schede’s  experiments,  repeated 
them  with  complete  fuccefs :  but  he  found,  that  when 
the  glafs  plate  had  acquired  the  higheft  temperature 
wh’ch  it  could  acquire  in  that  fi tuation,  it  did  not  any 
longer  intercept  the  heat,  or  at  leaft  in  a  very  fmall  and 
almoft  infentible  degree.  It  feened  to  abforb  the  heat, 
till  faturated,  without  abforbing  any  confiderable  por¬ 
tion  of  the  light. 

This  feparability  of  heat  from  light  doe3  net  feem  to 
have  met  with  the  attention  it  deferved.  Dr  Scheele’s 
untenable  theories  on  tliefe  fubje&s  turned  away  the 
attention  of  the  chemifts  from  this  difeovery,  and  the 
mathematical  philofophers  feem  not  to  have  heard  of  it 
at  all.  The  late  Dr  Hutton  of  Edinburgh  was  more 
fenfible  of  its  importance  ;  and  in  his  laft  endeavours  to 
fupport  the  falling  caufe  of  phlogifton,  makes  frequent 
allufions  to  it.  But  in  his  attempts  to  explain  the  curi¬ 
ous  obfervations  of  MefTfs  Sauffureand  Piftet,  in  which 
there  are  unqueftionable  appearances  of  radiated  heat, 
Jhe  reafons  fo  unconfequentially,  that  few  readers  pro¬ 
ceed  farther,  fo  as  to  notice  feveral  obfervations  of  fa<fts 
where  the  illuminating  and  warming  influences  are  plain¬ 
ly  feparated.  In  all  thefe  inftances,  however,  Dr  Hut¬ 
ton  confiders  the  invifible  rays  as  light,  but  not  as  heat; 
maintaining  that  they  are  invifible,  or  do.  not  render 
bodies  vifible,  only  becaufe  our  eyes  are  infenfible  to 
their  feeble  a&ion. 

It  was  referved  for  Dr  Herfchel  to  put  this  matter 
beyond  difpute  by  thefe  valuable  experiments.  For  did 
the  invifibility  of  any  of  the  light  beyond  the  extreme 
red  of  the  prifmatic  fpe&rum  arife  from  the  mfenfibility 
of  our  organs,  the  fpe&rum  would  gradually  fade  away 
beyond  the  red  ;  but  it  ceafes  abruptly.  Thefe  thoughts 
Suppl.  V ol#  II.  Part  II. 
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could  not  cfcnpc  this  attentive  obferver.  He  therefore 
examined  more  particularly  thofe  invifible  rays,  caufing 
them  to  be  refie&ed  by  mirrors,  and  refrafted  through 
lenfes  ;  and,  in  fhort,  lie  hibje£tcd  them  to  all  the  fub- 
fequent  treatments  which  Newton  applied  to  the  colour¬ 
ing  rays.  He  found  them  retain  their  fpecific  refran- 
gibilities  and  reflex ibilities  with  as  much  uniformity  and 
obftinacy  as  Newton  had  obferved  in  the  colour- making 
rays.  They  were  made  to  pafs  through  lenfts  while 
the  illuminating  rays  were  intercepted  by  an  opaque 
body,  and  the  invifible  rays  were  then  cijlefted  into  a 
focus  They  were  refle&ed,  both  by  tie  anterior  and 
pofterior  furfaces  of  tranfparent  bodies.  In  all  thefe 
trials  they  retained  their  power  of  expanding  the  li¬ 
quor  of  a  thermometer,  and  exciting  the  fenlation  of 
heat. 

Thefe  trials  were  not  confined  to  the  folar.  light  or 
the  folar  rays  :  They  were  alto  made  on  the  emanations 
from  a  candle,  from  an  open  fire,  and  from  red  hot 
iron;  then  they  were  made  with  bodies  not  hot  enough 
to  fir  in  e  ;  with  the  heat  of  a  common  ftove,  and  the 
heat  from  iron  which  was  not  vifible  in  the  da 
event  was  the  fame  in  all  ;  and  it  was  civ 
that  heat,  or  the  caufe  of  heat,  is  as  fuiceptible  of  ra¬ 
diation  as  light  i-  ;  and  that  this  radiation  is  performed 
in  both  according  to  the  faint  laws. 

We  look  with  impatience  for  the  fubfequent  expe¬ 
riments  of  this  celebrated  phdofooher  on  this  fubjeil  ; 
for  we  eoiifider  them  as  of  the  greateft  and  mod  txten- 
five  importance  for  explaining  the  operations  of  Na¬ 
ture.  We  fee,  with  indifpntable  evidence,  that  there 
are  rays  from  the  fun,  and  other  bodies,  which  do  not 
illuminate.  It  does  not  follow,  however,  that  there  are 
rays  which  do  not  warm  ;  for  the  thermometer  was  af- 
fedled  in  every  part  of  the  coloured  fpe&rum.  Dr 
Herfchel  feems  to  think  that  the  power  of  after V- 
tlie  organ  of  fight  depends  on  the  particular  degree 
mechanical  momentum  which  are  indicated  hy  the  dif¬ 
ferent  degieee  of  refrangibility.  We  confefj  that  we 
think  it  unlikely  that  fuch  a  power  (hould  terminate 
abruptly.  We  do  not  obferve  this  in  analogous  phe¬ 
nomena  :  the  evanefcence  of  our  fenfations  of  found,  of 
mufical  pitch,  of  heat,  & c.  are  all  giadual.  We  think 
it  more  likely  that  illuminating  and  warming  are  fpeci¬ 
fic  eftedls  of  different  things.  #  We  fiiould  have  enter¬ 
tained  this  opinion  independent  (ft  all  other  experience; 
and  we  think  ic  ftrongly  confirmed  by  the  experiment j 
of  Dr  Scheele  already  mentioned.  We  are  difpofed 
therefore  to  believe  that  there  are  rays  which  illumi¬ 
nate,  but  which  do  not  warm  ;  and  rays  which  warm 
without  illuminating.  We  have  experiments  in  profpeft, 
by  which  we  hope  to  put  this  to  the  teft. 

Thefe  experiments  of  Dr  Herfchel  afford  another 
good  argument  for  the  common  opinion  concerning 
light,  namely,  that  it  is  a  matter  emitted  from  the  Jlirting 
tody ,  and  not  merely  the  undulations  of  an  elaftic 
medium  ;  for  if  it  were  undulation,  then,  fince  there  is 
heat  in  the  yellow  light,  it  would  follow  that  a  certain 
frequency  of  undulation  produces  both  the  fenfation  of 
heat  and  the  fenfation  of  a  yellow  colour.  In  this  cafe 
they  (hould  be  infeparable. 

This  follows,  in  the  ftri&eft  manner,  from  the  prin¬ 
ciples  or  affumptions  adopted  by  Euler  in  his  mecha¬ 
nical  theory  of  undulations.  The  chromatic  differences 
in  the  rays  of  light  are  affirmed  to  arife  entirely  from 
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Therm-"-  the  different  frequencies  of  the  ethereal  undulations  ; 
n  etr5c*  and  he  endeavours  to  drew  that  thcfe  differences  in  fre- 
qucncy  produce  a  didtrence  in  refrangibility.  It  ^ 
evident  that  this  reafomng  i,  equally  conclufive  with 
refpefl  to  the  calorific  or  heaT  n  «*  power  of  the  rays. 
The  light  and  the  htat  arc  both  undulations  :  thefe 
differ  only  in  frequency;  and  this  frequency  is  indicated 
(according  to  Euler)  by  the  refrangibility.  There  is 
a  certain  frequency  therefore  which  excites  the  fenfa- 
tion  of  yellow.  The  fame  frequency,  indicated  by  the 
fame  refrangibility,  p  oduces  heat;  therefore  the  fre¬ 
quency  which  produces  this  degree  of  heat  alfo  pro¬ 
duces  the  fenfation  of  yellow.  We  mufl  not  fay  that 
the  momentum  of  the  undulation  may  produce  heat, 
but  is  infufneient  for  the  produdlion  of  light,  as  a  firing 
may  vibrate  too  feebly  for  being  heard  ;  for  we  fee,  by 
Dr  Ilerfchel’s  experiments,  that,  with  a  momentum 
fufficient  for  making  the  mod  brilliant  fpeclrurri,  there 
are  rays  (and  thofe  which  have  the  greated  momentum) 
which  produce  heat,  and  yet  are  invifible. 

It  does  not  follow,  from  any  of  Dr  hit rfch el’s  expe¬ 
riments,  that  the  rays  emitted  by  iron,  which  is  not  hot 
enough  to  fhme  in  a  dark  room,  have  all  the  different 
degrees  of  refrangibility  obferved  by  him.  Perhaps 
none  of  them  would  fall  on  the  chromatic  fpedlrum. 
We  think,  however,  that  this  is  not  probable.  It  may 
be  tried  by  collecting  them  to  a  focus  by  a  lenfe,  in¬ 
tercepting,  however,  all  thofe  which  are  lefs  refrangible 
than  the  red  making  rays.  We  trnfl  that  the  thermo¬ 
meter  in  the  focus  will  flill  be  affected. 

This  is  but  a  very  imperfect  account  of  this  import¬ 
ant  difeovery  ;  but  we  thought  that  it  would  be  highly 
interefling  to  our  readers.  The  prefs  was  employed  on 
this  very  fheet  when  we  received  the  information  from 
a  friend,  who  had  feen  Dr  llerlchel’s  DifTertation, 
which  will  appear  in  the  firfl  volume  publilhed  by  the 
Royal  Society.  We  truft  that  the  ingenious  author 
will  foon  follow  it  up  with  the  invefligation  of  the  fub- 
jedl  in  all  its  confequences. 

We  hope  that  he  will  examine  what  will  refult  from 
mixing  fome  of  the  invifible  rays  with  fome  of  the  co¬ 
loured  ones.  We  know  that  the  yellow  and  the  blue, 
when  m<xed,  produce  the  fenfation  of  green.  Perhaps  the 
invifible  rays  may  alfo  change  the  appearance.  We  do 
not,  however,  expert  this. 

We  alfo  hope  that  Dr  Herfchel  will  examine  whether 
the  invifible  rays  of  the  fun  produce  any  effedl  on  ve¬ 
getable  colours  ;  whether  they  blacken  the  calces  of  fil- 
ver  and  bifmuth,  luna  cornea,  and  decompofe  the  nitrous 
and  the  oxygenated  muriatic  acid,  &c.  &c.  We  ihould 
thus  get  more  iufight  Into  the  nature  of  caloric  and  of 
combuftion.  Combudion  may  perhaps  be  reftored  to  its 
rank  in  the  phenomena  of  Nature,  and  no  longer  be  funk 
in  the  general  gulph  of  oxygenation,  and  thus  obliterated 
from  the  memory  of  chemids.  It  is  perhaps  the  mod 
remarkable  phenomenon  of  material  Nature  ;  and  fire 
and  burning  will  never  go  out  of  the  language  of  plain 
men.  Eire,  and  all  its  concomitants,  have,  in  all  times, 
been  confideied  2S  even  the  chief  ohje&s  of  chemical  at¬ 
tention;  and  an  unlearned  perion  will  ilare,  when  a  clie- 
mift  11s  him  that  there  is  no  fuch  thing,  and  that  whatjj 
he  calk-  the  burning  of  a  piece  of  coal  is  only  the  ma¬ 
king  it  four.  He  will  perhaps  fmile ;  but  it  will  not  be 
a  fmile  of  alien t. 

It  was  one  darling  obje<5l  of  the  Revolutionary  Com¬ 
mittee  of  Chcmifts,  affembled  at  Paris  in  1787,  to  ba* 


i‘fli  from  our  minds,  ly  means  of  a  n:zu  language,  all  Thermo, 
remembrance  of  any  thing  which  we  did  not  derive  metfk 
from  1. he  ohllofophers  of  France.  We  think  ourfelves 
in  a  condition  to  prove  this  by  letters  to  this  country 
from  tire  feene  of  adlion  ;  in  which  the  expedled  vi&ory 
is  fpoken  of  in  terms  of  exultation,  and  with  fo  little 
redraint,  that  the  writer  forgets  that  it  is  Dr.  Black 
whom  lie  is  informing  th3t  Pair  fixe  and  la  pauvre  phlo- 
giflique  will  foon  be  forgotten  ;  and  yet  the  writer  was 
a  gentleman  of  uncommon  modedy  and  worth,  and  fui- 
cerely  attached  to  Dr  Black.  We  give  this  as  a  re¬ 
markable  in  (lance  of  the  efprit  de  corps ,  and  of  the 
nature  and  towering  ambition  of  that  nation.  From 
this  they  have  not  fwerved  ;  and  they  hope  to  gain  this 
fumrait  of  feientifre  dominion  in  the  fame  way  as  the 
fame  phtlofophers  hope  to  banifh  Chridianity  by  means 
of  their  new  kalendar.  It  may,  however,  turn  out  that 
both  Dr  Hooke  and  Mr  Lavoifier  are  midaktn,  when 
they  make  the  oxygen  gas  the  foie  fource  of  both  the 
light  and  the  heat  which  accompany  combuftion.  One 
of  them  may  perhaps  be  furnifhed  by  the  body  which 
all,  except  the  new  philofophers,  call  combuftible. 

The  objedlions  which  may  be  made  to  the  theory  of 
Huyghens  and  Euler,  on  the  acknowledged  principles 
of  mechanics,  appear  to  us  unanfwerable.  Euler  has 
never  attempted  to  anfwer  thofe  taken  from  the  dif¬ 
ferent  difperfing  powers  of  different  fubftances.  The 
obje&ions  made  to  the  Newtonian,  or  vulgar  theory  of 
emiffion,  are  not  fuch  as  imply  abfuidity;  they  are  only 
difficulties.  The  chief  of  them,  viz.  the  famenefs  of 
velocity  in  all  lights  whatever,  is  of  this  kind.  It  is 
merely  an  improbability.  But  tire  objedlions  to  the 
theory  of  undulation,  deduced  from  the  chemical  effe&s 
of  light,  are  not  lefs  ilrong  than  thofe  deduced  from 
mechanical  principles.  It  is  quite  inconceivable  that 
the  undulation  of  a  medium,  which  pervades  all  bodies, 

(hall  produce  aromatic  oils  in  fome,  a  green  faecula  in 
others,  (hall  change  fulphuric  acid  into  fulphur,  &c.  Sec. 

No  effe&s  are  produced  by  the  undulations  of  air,  or 
the  tremors  of  elaftic  bodies,  which  have  the  mod  diftant 
analogy  or  refemblance  to  thefe. 

That  the  fun  and  other  (hining  bodies  emit  the  mat¬ 
ter  of  light  and  heat,  feems  therefore  to  merit  the  ge¬ 
neral  reception  which  it  meets  with  from  the  philofo¬ 
phers.  Bril  even  of  this  clafs  there  are  differences  in 
opinion.  Some  imagine  that  light  only  is  emitted,  and 
that  the  heat  which  wc  feel  is  occahoned  by  the  aftion 
of  the  luminous  rays  on  our  atmofphere,  or  on  the 
ground.  Were  the  fun’s  calorific  rays  as  denfe  at  the 
(urface  of  the  fun  as  his  luminous  rays  are,  the  heat 
there  mud  exceed  (fay  they)  all  that  we  can  form  any 
conception  of.  Yet  we  fee,  that  when  the  nucleus  of 
the  fun  is  laid  bare  by  fome  natural  operation,  which, 
like  a  volcanic  explofion,  throws  afide  the  luminous 
ocean  which  covers  it  to  a  prodigious  depth,  the  na¬ 
ked  parts  of  this  nucleus  are  black.  Therefore  the  in- 
tenfc.heat  in  that  place  is  not  able  to  make  it  (hining 
hot,  as  it  does  in  all  our  experiments  withintenfe  heats, 
giving  a  dazzling  glare.  This  is  thought  highly  im¬ 
probable  ;  and  it  is  therefore  fuppofed  that  there  is, 
primitively,  no  heat  in  the  fun’s  rays,  but  that  they  adt 
on  our  air,  or  other  terredrial  matter,  combining  with 
it,  and  difengaging  heat  from  it,  or  producing  that  par¬ 
ticular  date  and  condition  which  we  call  heat . 

We  think  that  Dr  HerfchePa  difeovery  militates 
ftrongly  and  irrefidibly  againlt  this  opinion;  and  (hews, 
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that  whatever  rcafon  we  have  for  faying 
rays  bring  light  from  the  fun  wc  have  the  fame  antho 
rity  for  faying,  that  they  bring  heat,  fire,  caloric,  phlo- 
gifton,  or  by  whatever  other  name  we  choofe  to  diftin- 
guifh  the  caufe  of  warmth,  expanlion,  liquefadion,  ebul¬ 
lition,  &c. 

We  mult  either  fay  that  light  and  heat  are  not  fub- 
ftances  of  a  peculiar  kind,  fufccptible  of  union  with  the 
other  ingredients  of  bodies,  but  merely  a  (late  of  un¬ 
dulation  of  an  elaftic  medium,  as  found  is  the  undula¬ 
tion  of  air  ;  or  we  muft  fay  that  the  fun’s  rays  con¬ 
tain  light  and  heat,  in  a  detached  date,  fit  for  appear¬ 
ing  in  their  timplefl  form,  producing  illumination  and 
ex  par.  don,  and  for  uniting  chemically  with  other  mat¬ 
ter.  Whichever  of  thefe  opinions  we  adopt,  it  is  pret¬ 
ty  clear  that  all  attempts  to  difeover  a  difference  in  the 
weight  of  hot  and  cold  bodies  may  be  given  over.  In 
the  tiifl  cafe,  it  is  felf-evident  ;  in  the  fecond,  wc  have 
abundant  evidence,  that  if  light  and  heat,  being  gravi 
tating  matter,  like  all  other  bodies,  were  added  to,  or 
afeftraded  from  bodies,  in  fufficient  quantity  to  be  fen- 
fibly  heavy,  the  rays  of  the  fun,  or  even  the  light  of  a 
candle,  would  occafion  inflant  deftrudion  by  its  mere 
momentum  ;  fincc  every  particle  of  radiated  light  and 
heat  moves  at  the  rate  of  200,000  miles  in  a  fecond. 

This  difeovery  of  Dr  Herfchtl’s  adds  greatly  to  the 
probability  of  the  opinion  which  we  expreffed  on  ano 
ther  occafion,  that  the  forces  or  powers  of  natural  fub- 
ilances,  which  are  the  immediate  caufes  of  the  chemi¬ 
cal  phenomena,  are  no  way  different  from  the  mechaui 
cal  to  ices  which  render  bodies  heavy,  coherent,  elaftic, 
^xpanfive,  &c.;  in  ihort,  that  they  are  what  wc  call  accele¬ 
rating  forces.  We  deduced  this  from  the  fad,  that  mecha¬ 
nical  force  can  be  oppofed  to  them,  fo  as  to  prevent  their 
action  in  circumftances  where  it  would  otherwife  cer¬ 
tainly  take  place.  Thus,  by  external  preffure,  we  can 
prevent  that  union  of  water  and  caloric  which  would 
convert  it  into  elaftic  fleam.  We  can  even  difunite  them 
again,  when  fleam  is  already  produced,  by  forcibly  con- 
denfing  it  into  a  fmaller  fpace.  Now,  the  refradion 
and  relied  ion  of  heat  are  performed  according  to  the 
tame  precife  law’s  which  we  obferve  in  the  refradlion 
and  refle&ion  of  light ;  and  Sir  Ifaac  Newton  has  de- 
inonfl rated  that  thofe  phenomena  arife  from  the  adion 
of  accelerating  forces,  wliofe  diredlion  is  perpendicular 
to  the  adling  furfaces.  The  matter  of  heat,  therefore, 
is  like  other  matter  in  its  mechanical  properties  ;  and, 
in  the  motion  of  refradlion,  it  is  adled  on  and  defleded, 
jufl  as  a  projedlile  is  aded  on  and  defledled  by  gravity, 
'it  continues  in  motion  till  its  velocity  and  direduuy  are 
changed  by  defledling  forces,  exerted  by  the  particles 
of  the  traniparent  medium  or  the  rcfle&ing  fur  face.  It 
would  take  up  too  much  room,  but  it  is  a  very  cafy 
procefs,  to  demonflrate  that  this  regular  refradion  of 
heat  is  altogether  incompatible  with  the  ufually  fuppo- 
f-d  notion  of  caloric  ;  namely,  that  it  is  an  expaniive 
fluid  like  air,  but  incomparably  more  elaftic:  from  which 
property  very  plaufible  explanations  have  been  given  of 
the  elafticity  of  gafes,  fleams,  and  fuch  like  fluids.  E- 
very  intelligent  mechanician  will  be  fenfible,  that  all 
this  fort  of  chemical  fcience  falls  to  the  ground,  when 
it  is  proved,  by  exhibition  of  the  fact,  that  radiated 
heat  is  refradted  in  the  fame  way  with  ladiated  light. 
We  muft  lock  for  the  explanation  of  the  immenfe  ex* 
plofive  force  of  fulminating  fdver,  gold,  dec.  in  fume 
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that  the  fun’s  very  different  principles  from  thofe  which  a-e  now  in 
vogue.  We  appiehend,  too,  that  the  very  phenome¬ 
non  of  this  refradion  gives  indication  of  forces  which 
are  fufficicntly  powerful  for  this  explanation  :  l  or  when 
we  reflect  on  tie  aftoni'hing  velocity  of  the  ray  of  heat  ; 
on  the  minute  fpace  alo'  g  which  it  is  deflected,  and 
confequently  the  time  of  this  action,  minute  beyond  all 
imagination  ;  and  when  we  compare  thefe  circumftances 
with  the  dvfledlion  produced  by  gravity  in  the  motion 
of  a  projedlile — it  is  evident  that  the  defiedirg  force  ot 
refradlion  muft  exceed  the  greateft  force  that  we  have 
any  knowledge  of,  in  a  greater  proportion  than  the 
weight  of  Mount  JEtna  exceeds  that  of  a  particle  of 
fand.  We  would  deftre  Mr  de  la  Place  to  fufpend  his 
hopes  of  eftabliftiing  universal  fatalifm,  till  he  can  re¬ 
concile  thefe  phenomena  with  his  fundamental  principle, 
“  that  all  forces  which  are  diffufed  fro m  a  fugle  point ,  tie- 
cejfarily  and  ejfentially  diminijh  in  the  inverfe  duplicate  ra¬ 
tio  of  the  difances Till  he  can  do  this,  he  had  better 
ftill  allow*,  with  New’ton,  that  the  feledlion  of  the  du¬ 
plicate  ratio  for  the  action  of  gravity  (by  which  alone 
the  folar  fyftern  can  be  rendered  permanent  and  order¬ 
ly  )  is  a  mark  of  wifdom  and  beuevolence.  We  would 
advife  him  to  reconcile  his  mind  to  this  ;  and  perhaps, 
like  the  modeft  and  admiring  Newton,  he  may,  in  good 
time,  find  comfort  in  the  thought. 

It  is  alfo  highly  worthy  of  remark,  that  this  refrad- 
ing  force,  almoil  immcnle,  which  is  fo  plainly  exerted 
between  the  particles  of  bodies  and  light,  when  confi- 
dered  as  of  the  lame  kind  with  thofe  that  produce  che¬ 
mical  union,  appears  abundantly  luflicient  for  explaining 
fome  of  the  moll  wonderful  phenomena  of  chemiftry  ; 
fuch  as  the  prodigious  elafticity  of  (learn,  of  gunpowder, 
and  the  ftill  more  aftonifhing  explofion  of  iulminating 
gold  and  fdver.  Some  of  the  phenomena  of  defleded 
light  arc  produced  by  thefe  optical  forces  acting  at  di- 
ftanccs  fufiiciently  great  to  admit  of  meafuremerit  ;  as  in 
the  Newtonian  obfervations  on  the  paffage  of  light  near 
the  edges  of  opaque  bodies.  Thefe  defledior.s  enable  us 
to  compare  the  defledling  forces  with  gravity.  The 
refracting  force,  however,  is  valtlv  greater  than  even 
this,  as  may  be  ften  by  the  greater  dtfiedion  which  is 
produced  by  it  ;  and,  being  exerted  along  a  fpace  in¬ 
comparably  fmaller,  it  muft  be  greater  ftill.  Here,  then, 
are  forces  fully  adequate  to  the  phenomena  of  fulmina- 
tion.  And  we  would  again  defire  Mr  De  la  Place  to 
remark  that,  although  thefe  exploding  forces  are  irre- 
fiftible,  their  adion  feems  to  vauifh  entirely  beyond  the 
limits  of  mathematical  contnd.  This  is  plain  from  the 
fadl,  that  thofe  exploftons  do  not  projed  the  fragments 
to  great  diftances.  This  is  remarkably  the  cafe  in  all 
the  mod  eminent  of  them.  Common  or  nitric  gunpow’- 
der  is  perhaps  the  only  great  exception.  This  particu¬ 
lar  circumftance  will  furely  luggeil  to  this  eminent  a- 
nalyft  the  inverfe  triplicate  ratio  of  the  diftancc  as  more 
likely  to  explain  the  phenomena  than  Lis  favourite 
law. 

We  trnft  that  our  readers  will  not  be  cifplcafed  with 
this  fhort  fleet ch  of  Dr  Herfchtl’s  difeovery,  and  the  few 
vtliedions  which  it  naturally  fuggefltd  to  our  minds. 
Wc  fliall  not  be  greatly  furprited,  although  it  iliould 
produce  a  fort  of  counter  revolution  in  chemical  fcience, 
in  confequence  of  new’  conceptions  which  it  may  give 
11s  of  the  union  of  bodies  with  light  and  heat.  The 
phenomena  of  the  vegetable  and  animal  economy  (Lew 
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Thevenot,  that  they  are  fnfceptible  of  combination  with  other  fub-  and  was  well  educated,  firft  under  his  father,  and  after-  Thomas 

k  Thomas.  ftances  befides  the  bafig  of  vital  air.  Whatever  changes  wards  in  the  Leipfic  univerfity.  At  fir  It  he  acquiefeed  ”V— ■ 
*  this  may  produce  in  the  great  revolution  which  has  al-  in  the  eftablifhed  do&rines  of  the  fchools  ;  but  upon 
ready  taken  place  in  chemical  fcience,  they  will  (in  our.  reading  Pufiendorf’s  “  Apology  for  rejecting  the  Seho- 
opinion)  be  favourable  to  true  philofophy  ;  becaufe  Dr  laftic  Principles  of  Morals  and  Law,”  light  fuddenly 
HerfchePs  difcovery  co  operates  with  other  arguments  burfl  upon  his  mind,  and  he  determined  to  renounce  all 
of  found  mathematical  reaioning,  to  overturn  that  prin-  implicit  deference  to  ancient  dogmas.  He  read  lectures 
ciple  on  which  Dc  la  Place  hopes  to  found  his  atheifti-  upon  the  fubjedt  of  Natural  Law,  firfl  from  the  text  of 
cal  dodlrine  of  fate  and  necefiity.  It  contributes  there-  Grotiu*,  and  afterwards  from  that  of  Puffenhorf,  freely 
fore  to  reftore  to  the  face  of  Nature  that  finding  fca-  excrcifing  his  own  judgment,  and,  where  he  fa  w  reafon, 
ture  of  providential  wisdom  which  Newton  had  the  advancing  new  opinions*  Whilft  his  father  was  living, 
honour  of  exhibiting  to  the  view  of  rational  men.  The  paternal  prudence  and  moderation  rt {trained  the  natural* 
fun  is  the  fource  of  light  and  genial  warmth  to  a  vaft  vehemence  and  acrimony  of  the  young  man’s  temper, 
fyflem,  which  is  held  together,  in  almoft  eternal  order  which  was  too  apt  to  break  out,  even  in  his  public  leo-- 
and  beauty,  by  a  law  of  attra&ion  ftledcd  by  Infinite  turcs.  But  when  he  wa3  left  to  himfelf,  the  boldnefs 
Wifdom,  as  the  only  one  adequate  to  this  magnificent  with  which  he  advanced  unpopular  tenets,  and  the  fe- 
purpofe,  verity  with  which  he  dealt  out  his  fatirical  cenfurcs*. 

THEVENOT  (Mtlchifedec),  librarian  to  the  king  foon  brought  upon  him  the  violent  rtfeutment  of  theo- 
of  France,  and  a  celebrated  vviiter  of  travels,  was  born  logians  and  profefTors. 

at  Paris  in  1621,  and  had  fiercely  gone  through  his  An  “  lntrodudion  to  Pufftndorfi,”  which  Thomas 
academical  ft udies,  when  he  difeovered  a  ftrong  pafiion  publifhed  in  the  year  1687,  wherein  he  deduced  the 
for  vifiting  foreign  countries.  At  lirlt  he  faw  only  part  obligation  of  morality  from  natural  principles,  oceafion- 
of  Europe  ;  but  then  he  took  great  care  to  procuie  ed  great  offence.  The  following  year  he  became  Hill 
very  particular  informations  and  memoirs  fiom  thofe  more  unpopular,  by  opening  a  monthly  liteiary  journal, 
who  had  travelled  over  other  parts  of  the  globe,  and  which  he  intitled  “  Free  Thoughts  or  Monthly  Dia- 
out  of  thofe  compofed  his  “  Voyages  and  Travels.” —  logues  on  various  Books,  chiefly  new  in  which  he  ?.t- 
He  laid  down,  among  other  things,  fome  lules,  together  tacked  many  of  his  contemporaries  with  great  feverity. 
with  the  invention  of  an  initrument,  for  the  better  find-  The  iaillery  of  this  fatirical  work  was  too  provoking  to 
ingout  of  the  longitude,  and  the  declination  of  the  be  endured  :  complaints  were  lodged  befoie  the  eccidi- 
needle  ;  and  fome  have  thought  that  thefe  are  the  be  ft.  albcal  court  of  Drefden  ;  the  bookfeller  was  called  upon 
things  in  his  works,  fince  travels,  related  at  fecond  hand,  to  give  up  the  author  ;  and  it  was  only  through  the  in- 
can  never  be  thought  of  any  great  authority  or  mo*  tereft  of  the  Marefchal  that  Thomas  efcaped  punifhment. 
ment ;  not  but  Thevenot  travelled  enough  to  relate  fome  The  title  of  the  work  was  now  changed  ;  but  its  ipirit 
things  upon  his  own  knowledge.  Another  pafiion  in  remained.  A  humorous  and  fatirical  life  of  Ariltotle, 
him,  equally  ftrong  with  that  tor  travelling,  was  to  col-  and  feveral  other  farcaftic  papers,  kept  alive  the  flame 
left  fcaice  books  in  all  fciences,  efpeeially  in  philofo-  of  refentment,  till  at  length  it  again  burll  torth,  0:1  a 
phy,  mathematics,  and  hiitory  ;  and  in  this  he  may  be  charge  brought  againil  him  before  tire  fame  court  by 
faid  to  have  (pent  his  whole  life.  When  he  had  the  the  clergy  of  Leipfic,  for  contempt  of  religion  ;  but  he 
care  of  the  King  s  library,  though  it  was  one  of  the  bell  defended  himfelf  with  fuch  ability,  that  none  of  lm  ad- 
furni  filed  in  Europe,  he  found  2000  volumes  wanting  verfaries  chofe  to  reply,  and  the  matter  was  d. 

in  it  which  he  had  in  his  own.  Befides  printed  books-,  A  huirical  review,  which  lie  wrote,  of  a  treat!  e  On 
he  bought  a  great  n  any  manuferipts  in  French,  Eng-  the  Divine  Right  of  Kings,”  publifhed  by  a  Danifii  di- 
lifii,  Spanifii,  Italian,  Latin,  Greek,  Hebrew,  Syriac,  vine  ;  “  A  Defence  of  the  Sett  of  the  Pidtifts,”  und 
Arabic,  lurkifh,  and  Periic.  i  he  marbles  prefented  other  eccentric  and  fatirical  publications,  at  lafi  iufla  oevi 
to  him  by  Mr  Nointel,  at  ins  return  from  his  embaffy  the  refentment  ot  the  clergy  again f l  Tnomns  to  fuph  a 
to  Confiantinople,  upon  which  there  are  bas-reliefs  and  degree,  that  he  was  threatened  with  impriioo merit.  To 
inferiptions  almoil  2000  years  old,  may  be  reckoned  efcape  the  ftorm  which  thickened  about  him,  he  tn- 
among  the  curiofnies  of.  his  library.  Fie  fpent  rnoff  of  treated  permiffion  from  the  Elc&or  oFBrandenb  r.g,  in 
his  time  among  his  books,  without  aiming  at  any  poll  whofe  court  he  had  feveral  friends,  that  he  -might  re»d. 
of  figure  or  profit  :  he  had,  however,  two  honourable,  private  le&ures  in  the  city  of  Hall.  This  indulgence;- 
employments  ;  for  he  afiifled  at  a  conclave  held  after  being  obtained,  Thomas  became  a  voluntary  exile  firm 
the  death  of  Pope  Innocent  X.  and  was  the  French  Leiptic.  A  tier  a  fhoi  t  interval,  he  was  appointed  pub- 
king’s  envoy  at  Genoa.  He  was  attacked  with  what  lie  profeffor  of  jurifprudcnce,  nrft  in  Berlin,  and  after- 
is  called  a  flow  fever  in  1692,  and  died  Odober  the  wards  at  Hail.  Iii  thefe  fituations,  he  found  himfelf  at. 
fame  year,  at  the  age  of  71.  According  to  the  account  full  liberty  to  indulge  his  fatirical  humour,  and  to  en- 
given,  he  managed  himfelf  very  improperly  in  this  ill-  gage  in  the  controverfies  of,  the  times:  and  as  long  a& 
nefs  ;  for  he  diminifhed  his  firength  by  abftinence,  while  he  lived,  he  continued  to  make  ufe  of  this  liberty  in  a 
he  fiiould  have  increafed  it  with  hearty  food  and  generous  manner  which  fubjeded  him  to  much  odium.  At  the 
wines,  which  were  yet  the  more  neceffary  on  account  of  fame  time,  he  perfevered  in-  his  endeavours  to  correct 
his  great  agr*.  Fhevenot’s  1  ravels  into  the  Levant,  and  fnbduc  the  prejudices  of  mankind,  and  to  improve 
&c.  were  publifhed  in  Engliih  in  the  year  1687,  folio;  the  ftate  of  philofophy.  He  died  at  Hall  in  the  year 
they  had  been  publifhed  in  French  at  Paris  166?,  folio.  1728. 

He  wrote  alfo  “  L’ Art  de  Nager,”  the  Art  of  Swim-  Befides  the  fatirical  journal  already  mentioned,  Th'o- 
nimg,  1  zmo,  1696.  .  ^  ^  mas  wrote  feveral  treatifes  on  logic,  morals,  andjurif- 

THOMAS  (Chriftian)  was  born  at  Leipfic  1655,  prudence >  bi  which  he  advanced  many  dogmas  contra¬ 
ry 
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Thomas,  ry  to  received  opinions.  In  his  writings  on  phyfics,  he  an  apothecary;  and  being  educated  at  Weftmiiiftcr^ 
'horntoc.  jeaves  the  ground  of  experiment  and  rational  inveltiga-  fchool,  was  tlttled  to  Chrift  Church,  Oxford,  in  the 
■"'V” ~  tion,  and  appears  among  the  myftics.  His  later  pieces  year  1743.  He.  was  thus  eight  years  lenior  to  Col- 
are  in  many  particulars  inconfiftent  with  the  former. —  man,  who  was  defied  off  in  1751.  The  fir  ft  pnbli- 
His  principal  philoiophical  works  are,  “  An  Introduc-  cation  in  which  he  was  concerned  was,  “  The  Stn- 
tion  to  Aulic  Philofophy,  or  Outlines  of  the  Art  of  dent,  or  Oxford  and  Cambridge  Mifcellany,”  which 
Thinking  and  Ileafoning “  Introduction  to  Ra-  appeared  in  monthly  numbers;  and  was  collefted  in 
tional  Philofophy;”  “A  Logical  Praxis;”  “Intro-  two  volumes  8  vo,  in  J748.  Smart  was  the  chief  con- 
dudion  to  Moral  Philofophy  “  A  Cure  for  Irre-  duftor  of  the  work;  but  Thornton,  and  other  wits  of 
gular  P; (lions,  and  the  Dodrine  of  Self-Knowledge;”  both  univerhties,  aflitled  in  it.  He  took  his  degree  of 
“  The  new  Art  of  difeovering  the  fecret  Thoughts  of  malter  of  arts  in  *750;  and  as  his  father  wiflred  him  to 
Men;”  “Divine  Jurifprudence ;”  “  Foundations  of  make  phyfre  his  profeflion,  he  took  the  degree  of  bache- 
the  Law  of  Nature  and  Nations  ;”  “  Differtrtion  on  lor  of  that  faculty  in  1754.  In  the  fame  year  he  un- 
the  Crime  of  Magic  ;”  “  Effiy  on  the  Nature  and  Ef-  dertook  the  periodical  paper  called  7 be  Cormoiffeur ,  in 
fence  of  Spirit,  or  Principles  of  Natural  and  Moral  conjundiou  with  Colman,  which  they  continued  wttk- 
Science  “  lliflory  of  V.  ifdom  and  Folly  ”  ly  to  the  30th  of  September  1736.  In  the  concluding 

From  the  fptcimen  given  by  D"  Enfield  of  his  more  paper,  the  different  ages  and  purfuits  of  the  two  authors 
peculiar  tenets  (for  we  have  read  none  of  his  books),  are  thus  joculany  pointed  out,  in  the  delciiption  of  tl.e 
Thomas  appears  to  have  been  a  man  of  wondeiful  in-  double  author,  Mr  Tow  11.  “  Mr  Town  is  a  fair,  black, 
confirtency  in  his  opinions;  teaching  on  one  fnbjed  ra-  middle  (Ltd,  very  fhort  nian.  He  wears  his  own  hair 
tional  piety  and  true  fcicnce,  and  on  another  ablurdity  and  a  periwig.  He  is  about  thiity  years  of  age  (iite  • 
and  atheihn.  “  No  other  rule  (he  fays)  is  neceffary  in  rally  thirty  two),  and  not  more  than  lour  and-twe-ntv 
rea'oniug,  than  that  oi  following  the  natural  order  of  He  is  a  lludenc  of  the  law  and  a  bachelor  of  pi  e  be. 
ir.vellig-tiou  ;  beginning  with  thole  things  which  are  He  was  bred  at  the  univerfity  of  Oxford,  where,  bri¬ 
be  ll  known,  and  proceeding,  by  eafv  fteps  to  thofe  ving  taken  110  lefs  than  three  degree, ,  lie  looks  down  on 
which  are  more  diincult.”  Fhis  is  perfectly  confident  many  learned  profeffois  as  his  infciiors;  yet  having 
with  the  foundation  of  the  Baconian  logic  ;  and  is  in-  been  there  but  little  longer  than  to  take  the  lirft  degree 
deed  the  only  foundation  upon  which  a  fyftem  of  fcience  of  bachelor  of  arts,  it  has  more  than  once  happened  that 
can  poffrbly  be  built.  Yet  could  the  man,  who  pro-  the  ccnfor- general  of  all  England  lias  been  reprimanded 
feffes  to  proceed  from  a  principle  fo  well  eftablifhed,  by  the  cenfor  of  his  college,  for  neglefting  to  furififlr 
g’avtly  advance,  as  conclutior.s  of  fcience,  the  following  the  ufual  tllay,  or,  in  the  collegiate  uhrafe,  the  theme 
abfurdities  :  “  Perception  is  a  paffrve  afteftion,  produ-  of  the  week.”  Eng-  ged  in  purfuits  of  this  kind,  Bor.- 
ced  by  fe  me  external  objedt,  either  in  the  iiitelkflual  nel  Thornton  did  not  very  c!<  fely  follow  the  profeffmn 
fenfe  or  in  the  inclination  of  the  will.  God  is  not  per-  to  which  his  father  dellined  him,  but  lived  rather  a  H- 
ccived  by  the  intellectual  fenfe,  but  by  the  inclination  tera.ry  life,  employing  his  per,  on  various  fubjtdls.  in 
of  the  will ;  for  creatures  affect  the  brain  ;  but  God,  the  daily'  paper  called  the  I  uhYic  Ad'Oertijcr,  then  in 
the  heart.  All  creatures  are  in  God  ;  nothing  is  ex  bigh  reputation,  he  was  a  fieouent  contributor,  and  lie 
terior  to  him.  Creation  is  extcnfion  produced  from  once  had  it  in  contemplation  to  treat  with  Mr  Rich  foV 
nothing  by  the  divine  power.  Creatures  are  of  two  the  patent  of  Covtr.t  Garden  theatre.  In  1764,  Mr 
kinds,  paff.ve  and  a&ive  ;  the  former  is  matter,  the  lat-  Thornton  married  Mifs  Sylvia  Bralhwaitc,  youngelt 
ter  foirit.  Matter  is  dark  and  cold,  and  capable  of  he-  daughter  of  Colonel  Brathwaite,  who  had  been  gover- 
ing  a£td  upon  by  fpirit,  which  is  light,  warm,  and  ac-  nor  of  a  fort  in  Africa.  I11  1  766,  encouraged^  as  he 
tive.  Spirit  may  fubtift  without  matter,  but  defires  a  fays  himlelf,  by  the  fuccefs  of  his  friend  Colman’s  Te 
union  with  it.  All  bodies  confift  of  matter  and  fpirit,  ren.ee,  he  publifhed  two  volumes  of  a  tranflation  of  Plau- 
and  have  therefore  fome  kind  of  life.  Spirit  attvafts  tus  in  blank  vtrfc  ;  propofing  to  complete  the  whole 
fpirit,  and  thus  fenfibly  operates  upon  matter  united  to  if  that  fpccimen  fb.ould  be  approved.  Thcfc  volumes 
fpirit.  This  attraction  in  man  is  called  love}  in  other  contained  feven  plays,  of  which  the  Captive  was  tranl- 
bodies,  fympothy.  A  finite  fpirit  may  be  confidered  as  lated  by  Mr  Warner,  who  afterwards  completed  all 
a  limited  fphere,  in  which  rays,  luminous,  warm, 'and  that  1  hornton  had  left  unfinilhed  ;  and  the  Mercator 
active,  flow  from  a  centre.  Spirit  is  the  region  of  the  by  Mr  Colman.  The  remaining  five  are,  the  Amphi- 
body  to  which  it  is  united.  The  region  of  finite  fpii  its  tryert,  Miles  Gloriofus,  7  rinummus ,  Aulularia, Riu.ens. 
is  God.  The  human  foul  is  a  ray  fiom  the  divine  na-  Some  parts  of  the  remaining  plays  which  Thornton 
ture  ;  whence  it  defines  union  with  God,  who  is  love,  had  tranflated  are  preferved  by  his  coutinuator.  There 
Since  theeffence  of  fpiiit  confifts  in  a&ion,  and  of  body  can  be  no  doubt  that  this  is  the  belt  way  of  tranfiating 
in  pafiion ,  fpirit  may  exift  without  thought:  of  this  the  old  comedies,  and  that  Thornton  was  well  qualt- 
kind  are  light,  ether,  and  other  adtive  principles  in  na  fied  for  the  talk  ;  but  the  work  has  never  been  in  high 
ture.”  Fortunately,  this  jargon  is  as  unintelligible  as  favour  with  the  public.  Yet  Warburton  faid  of  it,  that 
the  categories  of  Kant,  and  the  blafphemies  of  Spino-  “  he  never  read  fo  juft  a  tranflation,  in  fo  pure  and  ele- 
za  ;  for  an  account  of  which,  the  reader  is  referred  to  gant  a  ftyle.”  Thornton  publifhed  in  1767,  The  Battle 
Critical  Philosophy  in  this  Svppl.  and  to  Spinoza  in  of  the  Wigs,  as  an  additional  canto  to  Garth’s  Difpen- 
the  Encycl.  fary  ;  the  fubjeCl  of  which  was  the  difputes  then  Tub- 

a 'nrablual  THORNTON  (Bonnel),  a  modern  poet,  the  inti-  filling  between  the  fellow;  and  licentiates. 

mate  friend  of  Lloyd  and  Colman,  and  jultly  claffed  The  life  of  Thornton  was  not  deftmed  to  attain  any 
with  them  in  point  of  talents>  was  born  in  Maiden-  great  extenfion:  in  the  prime  of  his  days,  while  he  was 
lane,  London,  in  the  year  1724.  He  was  the  fen  of  furrounded  by  domeftic  felicity,  the  comforts  of  for- 

tune, 
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TI-'omMn,  tunc,  and  the  refpeft  of  fociety,  ill  health  came  upon 

i. 'irn<ler..  ],(m.  31Hj  jr-edical  aid  proving  inefficient,  lie  died,  of  the 
gout  in  his  ftoniach,  May  9  1  768,  at  only  44  years  of 
age.  His  wife,  a  daughter,  ar.d  two  fons,  furvived 
him.  Beitdes  the  productions  already  mentioned,  he 
wrote  the  papers  in  the  Adventurer  marked  A  ;  “  An 
Ode  to  St  Cecilia’s  day,  adapted  to  the  ancient  Brit  i(h 
Mufc,M  a  burlefque  performance;  “  The  Oxford  Bar¬ 
ber  with  many  detached  efiays  in  the  pubiic  papers. 
A  few  letters  addrcfltd  to  his  Sjlvia  before  they  were 
n  arried,  difplay  great  tendernefs,  expreffed  with  frank- 
nefs  and  eafe.  A  fmail  edition  cf  his  wotk3  might, 
with  much  propriety,  be  prefented  to  the  public,  before 
it  {hall  be  too  late  to  afeertain  them  ail.  His  charac¬ 
ter  may  be  taken  from  his  epitaph,  written  in  Latin  by 
his  friend  Dr  Warton,  and  placed  on  his  monument  in 
Wtftminder  Abbey.  It  is  to  this  effedl :  “  His  ge¬ 
nius,  cultivated  moil  happily  by  every  kind  of  polite  li¬ 
terature,  was  accompanied  and  recommended  by  man¬ 
ners  open,  fir.cere,  and  candid.  In  his  writings  and 
eonverfation  he  had  a  wonderful  livelinefs,  with  a  vein 
or  pleafantry  peculiarly  his  own.  In  ridiculing  the  fail¬ 
ings  of  men,  without  bitternefs,  and  with  much  hu¬ 
mour,  he  was  Angularly  happy  ;  as  a  companion,  he 
was  delightful.” 

"-£*  THUNDER.  There  is  not  one  of  the  appearances 
cf  nature  which  has  fo  much  engaged  the  attention  of 
mankind  as  thunder.  The  favage,  the  citizen,  and  the 
philofopher,  have  obferved  it  with  dread,  with  anxiety, 
and  with  curioflty  ;  and  the  philofopher  of  our  times 
treats  the  others  with  a  fmile  of  condefcenfion,  while  he 
here  enjoys  the  fulled  triumph  of  his  fuperiority. 

Felix  qui  potuit  rerum  cognofcere  caufas> 
sltque  met  us  omties  et  intvitabile  fu  linen 
Subjecit  pe  dibus . 

But  though  this  grand  phenomenon  has  long  engaged 
the  curious  attention  of  philofophers,  it  is  but  very  late¬ 
ly  that  they  have  been  able  to  explain  it ;  that  is,  to 
point  out  the  more  general  law  of  nature  of  which  it  is 
a  particular  inftance.  Inflammable  vapours  had  long 
furniffied  them  with  a  fort  of  explanation.  The  difeo- 
very  of  gunpowder,  and  fkill  more  that  of  inflammable 
air,  gave  fome  probability  to  the  exiilence  of  extenfive 
drata  of  inflammable  vapours  in  the  upper  regions  of 
the  atmofphere,  which,  being  fet  on  fire  at  one  end, 
might  burn  away  in  rapid  fucccfiion,  like  a  train  of 
gunpowder.  But  the  fmallefl  inveftigation  would  fhew 
fuch  a  dilAmilarity  in  the  phenomena,  and  in  the  gene¬ 
ral  effe&s,  that  this  explanation  can  have  no  value  in 
the  eyes  of  a  true  liaturaliit.  Horrid  explofion,  and  a 
blad  which  would  fweep  every  thing  from  the  furface 
of  the  earth,  mull  be  the  cffedls  of  fuch  inflammation. 
The  very  limited  and  capricious  nature  of  the  ravages 
made  by  thunder,  render  them  altogether  unlike  explo- 
flons  of  elaftfc  fluids. 

Thunder  No  fooncr  were  the  wonderful  efic&s  of  the  charged 
refemhles  elc&rical  phial  obfewed,  than  naturalifts  began  to  think 
as  exhibiting  fome  reftmblancc  to  a  thunder- 
c“  ock  flroke  (fee  Electricity,  Eticycl.  n°  12.)  ;  but  it  was 
not  till  toward  the  year  1750  that  this  refemblance  was 
viewed  in  a  proper  light  by  the  celebrated  Franklin. 
Jn  a  diflertation  written  that  year,  he  delivers  his  opi¬ 
nion  at  large,  and  notices  particularly  the  following 
circumltances  of  fimilarity. 


1.  The  colour  and  crooked  form  of  lightning,  per-  Thun^r. 

fe&ly  fimilar  to  that  of  a  vivid  electrical  (park  between  v - v-— 

diftant  bodies,  and  unlike  every  other  appearance  of  *^ev!ral 
light.  This  angular,  delnltory,  capricious  form  of  an parucular# 
electrical  fpark,  and  of  forked  lightning,  is  very  Angu¬ 
lar.  No  two  fucceffive  fpa^ks  have  the  fame  form, 

l  heir  (harp  angles  are  unlike  every  appearance  of  mo¬ 
tion  through  iinreAfting  air:  Such  motions  are  always 
curvilineal.  The  fpark  13  like  the  Amultaneous  exig¬ 
ence  of  the  light  in  all  its  parts  ;  and  the  fa£l  is,  that 
no  perfon  can  politively  fay  in  which  direction  it  moves. 

2.  Lightning,  like  eleCxricity,  always  (trikes  the  mod 
advanced  objeCis—  hills,  trees,  fteeples. 

3.  Lightning  affeCts  to  take  the  bed  conductors  of 
eleCtricity.  Bell  wires  are  very  frequently  deflroyed  by 
it.  At  Leven  houfe  in  Fifefliire,  in  173 3,  it  ran  along 
a  gilded  moulding  from  one  end  of  the  houfe  to  the 
other,  exploding  it  all  the  way,  as  alfo  the  tinfoil  on 
the  backs  of  fevcral  mirrors,  and  the  gilding  of  fereens 
and  leather  hangingvs. 

4.  It  burns,  explodes,  and  dedroys  thefe  conduCtora 
precifely  as  eledtricity  does.  It  diflblves  metals  ;  melts 
wires  ;  it  explodes  and  tears  to  pieces  bodies  which 
contain  moidure.  When  a  perfon  is  killed  by  light¬ 
ning,  his  (hoes  are  commonly  burft.  When  it  falls  on 
a  wet  furface,  it  fpreads  along  it.  The  Royal  William, 
in  Louifburgh  harbour,  in  1738,  received  a  thunder- 
flroke,  which  diffipated  the  maintop- gallant  mad  in 
dufl,  and  came  down:  on  the  wet  decks  in  one  fpark, 
which  fpread  over  the  whole  deck  as  a  fpout  of  water 
would  have  done.  This  is  quite  according  to  eleCtrical 
law’s. 

5.  It  has  fometimes  (truck  a  perfon  blind.  Eledtri¬ 
city  has  done  the  fame  to  a  chicken  which  it  did  not 
kill. 

6.  It  affedts  the  nervous  fyllem  in  a  way  refembling 

fome  of  the  known  effedls  of  eledtricity.  The  follow¬ 
ing  is  a  mod  remarkable  indance  :  — —  Campbell, 

Eiq;  of  Succoth,  in  Dunbartonflaire,  had  been  blind 
for  fever al  years.  The  difordcr  was  a  gutta  ferena.  He 
was  led  one  evening  along  the  dreets  of  Glafgow  by 
his  fervant  Alexander  Dick,  during  a  terrible  thunder 
dorm.  The  lightning  fometimes  fluttered  along  the 
dreets  for  a  quarter  of  a  minute  without  ccafmg.  While 
this  fluttering  laited,  Mr  Campbell  faw  the  Itreer  di- 
Aindtly,  and  the  changes  which  had  been  made  in  that 
part  by  taking  down  one  of  the  city  gates.  When 
the  dorm  was  over,  his  entire  blindnefs  returned. — We 
have  from  a  friend  another  In  dance,  no  lefs  remarkable* 

One  evening  in  autumn  he  was  fitting  with  a  gentle¬ 
man  who  bad  the  fame  diforder,  and  he  obferved  feve- 
ral  lambent  flafbes  of  lightning.  Their  faces  were  turn¬ 
ed  to  the  parlour  window ;  and  immediately  after  a 
flaffi,  the  gentleman  faid  to  his  wife  “  Go,  my  dear, 
make  theTii  (hut  the  white  gate  ;  it  is  open,  you  fee.” 

The  lady  did  fo,  and  returned  ;  and,  after  a  little,  faid* 
u  But  how  did  you  know  that  the  gate  was  open 
He  exclaimed,  “  My  God  !  I  faw  it  open,  and  two  men 
look  in,  and  go  away  again,”  (which  our  friend  alio 
had  obferved).  The  gentleman,  on  being  clofe  qne- 
dioned,  could  not  recollect  having  had  another  glance, 
nor  why  it  had  not  furprifed  him  ;  but  of  the  glimpfe  it- 
ielf  he  was  certain,  and  deferibed  the  appearance  very 
exactly. 

7.  Lightning  drills ;  and  the  appearances  perfe&Iy 

referable 
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,  *hurc!er.  refemble  thofe  of  a  mortal  droke  of  eledricity.  The 

— v - mufcles  are  all  in  a  flute  of  perfect  relaxation,  even  in 

thofe  filiations  where  it  is  ufually  otherwise.  * 

8.  Lightning  is  well  known  to  deilioy  and  to  change 
the  polarity  of  the  mariner's  needle, 
r  Frank  Hr  Franklin  was  not  contented  with  the  bare  obfer- 
ladiico-  vation  of  thefe  important  refemblances.  He  availed 
bred  that  himfelf  of  many  curious  difcoverics  which  he  had  made 
was  the  Telcdirical  laws.  In  particular,  having  obferved  that 
electricity  was  drawn  off  at  a  great  didance,  and  with¬ 
out  the  leaft  violence  of  adion,  by  a  fharp  metallic 
point,  he  propofed  to  philofophers  to  ered  a  tall  mad 
or  pole  on  the  highed  part  of  a  building,  and  to  furnifh 
the  top  of  it  with  a  fine  metalline  point,  properly  infu- 
lated,  with  a  wire  leading  to  an  infulated  apparatus  for 
exhibiting  the  common  eledrical  appearances.  'To  the 
whole  of  this  contrivance  he  gave  the  name  of  thunder - 
rod,  which  it  dill  retains.  He  had  not  a  proper  op¬ 
portunity  of  doing  this  himfelf  at  the  time  of  writing’ 
his  differtation  in  a  letter  fiom  Philadelphia  to  the 
Royal  Society  of  London  ;  hut  the  contents  were  fo 
fcientific,  and  fo  interefting,  that  in  a  few  weeks  time 
they  were  known  over  all  Europe.  His  diredions  were 
followed  in  many  places.  In  particular,  the  French 
academicians,  encouraged  by  the  prefence  of  their  mo¬ 
narch,  and  the  great  fatisfadion  which  he  expreffed  at 
the  repetition  of  Dr  Franklin’s  mod  iudru&ive  experi¬ 
ments,  which  difeovered  and  edablifhed  the  theory  of 
pofitive  and  negative  electricity,  as  it  is  dill  received, 
were  eager  to  execute  his  orders,  making  his  grand  ex¬ 
periment,  which  promifed  fo  fairly  to  bring  this  tre¬ 
mendous  operation  of  nature  not  only  within  the  pale  of 
feience,  but  within  the  management  of  human  power. 

But,  in  the  mean  time,  Dr  Franklin,  impatient  of 
delay,  and  perhaps  incited  by  the  honourable  defire  of 
well-deferved  fame,  put  his  own  feheme  in  practice. 
His  inventive  mind  fuggefted  to  him  a  mod  ingenious 
method  of  preferring  a  point  to  a  thunder  cloud'* at  a 
very  great  didance  from  the  ground.  This  was  by 
fixing  his  point  on  the  head  of  a  paper  kite,  which  the 
wind  fhould  raife  to  the  clouds,  while  the  wet  dring 
that  held  it  fhould  ferve  for  a  conductor  of  the  eleClri- 
city.  We  prefume  that  it  was  with  a  palpitating  heart 
that  Dr  Franklin,  unknown  to  the  neighbours,  and  ac¬ 
companied  only  by  bis  fon,  went  into  the  fields,  and 
fent  up  his  meffenger  that  was  to  bring  him  fuch  news 
from  the  heavens.  He  told  a  perfon,  who  repeated  it 
in  the  hearing  of  the  prefent  writer,  that  when  he  favv 
the  fibres  of  the  cord  raife  themfclves  up  like  hogs 
bridles,  he  uttered  a  deep  figli,  and  would  have  wifhtd 
that  moment  of  joy  to  have  been  his  lad.  He  obtain¬ 
ed  but  a  few  faint  fpark?  from  his  apparatus  that  day  ; 
but  returned  to  his  houfe  in  a  date  of  perfeCl  happi- 
nefs,  now  feeling  that  his  name  was  never  to  die.  Thus 
did  the  foap  bubble,  and  the  paper  kite,  from  being  the 
playthings  of  children,  become,  in  the  hands  of  New¬ 
ton,  and  of  Franklin,  the  means  of  acquiring  immortal 
honour,  and  of  doing  the  mod  important  fervice  to  fo- 
ciety. 

We  may  judly  confider  this  as  one  of  the  greated  of 
philofophical  diieoveries,  and  as  doing  the  highed  ho¬ 
nour  to  the  inventor  ;  for  it  was  not  a  fuggeliion  from 
an  accidental  obfervation,*  but  arofe  from  a  fcientific 
comparifon  of  fads,  and  a  fagacious  application  of  the 
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dodrine  of  pofitive  and  negative  eledricity  ;  a  dodrine  Thunder.^ 
wholly  Dr  Franklin’s,  and  the  refult  of  the  mod  acute  w"~v~ 
and  diferiminating  obfervation.  It  was  this  alone  that 
fuggeded  the  whole  ;  and  by  explaining  to  his  fatisfac- 
lion  the  curious  property  of  fhai  p  points,  gave  him  the 
courage  to  handle  the  thunderbolt  of  Jove. 

It  is  then  a  point  fully  ascertained,  that  thunder  and 
lightning  are  the  clcdric  fnap  and  fpark,  as  much  fu- 
perior  to  our  puny  imitations  as  wc  can  conceive  from 
the  immenfe  extent  of  the  indruments  in  the  hands  of 
Nature.  If,  fays  Dr  Franklin,  a  condudor  one  foot 
thick  and  five  feet  long  will  produce  fuch  fnaps  as  agi¬ 
tate  the  whole  human  frame,  what  may  we  not  exped 
from  a  furface  of  10,000  acres  of  eledrified  clouds? 

How  loud  mud  be  the  explofion  ?  how  terrible  the  ef* 
feds  ?  4 

This  difeovery  immediately  dfreded  the  attention  of  Eledirical 
philofophers  to  the  date  of  the  atmofphere  with  ie- ^atcs of  the 
fped  to  eledricity  ;  and  in  this  alfo  Dr  Franklin  led  M*1^**" 
the  way.  He  immediately  ereded  his  thunder  rods  ; P 
and  they  have  been  imitated  all  over  the  world,  with 
many  alterations  or  improvements,  according  to  the 
different  views  and  fkill  of  their  authors.  It  is  need- 
lcfs  to  in  fid  here  on  their  condrudion.  They  have 
been  deferibed  in  the  article  Electricity  ( Encycl. )  ; 
and  any  perfon  well  acquainted  with  its  theory,  as  laid 
down  in  the  Supplementary  article  Electricity,  will 
be  at  no  lofs  to  accommodate  his  own  condrudion  to 
his  fituation  and  purpofes. 

Dr  Franklin  took  the  lead, -as  we  have  already  ob¬ 
ferved,  in  this  examination  of  the  eledrical  date  of  the 
atmofphere.  He  feldom  found  it  without  giving  iigns 
of  eledricity,  and  this  was  generally  negative.  See 
Phil.  Tranf.  Vol.  XLVIH.  p.  358.  and  785. 

Mr  Canton  repeated  thofe  experiments,  and  found 
the  fame  refults  ;  both,  however,  found  that  the  elec¬ 
tricity  would  frequently  change  from  pofitive  to  nega¬ 
tive,  and  from  negative  to  pofitive,  in  very  fiiort  fpaces 
of  time,  as  different  portions  of  clouds  or  air  pafied  the 
thunder-rod. 

We  mud  here  remark,  that  our  acqnaintar.ee  w  itli  t 

the  laws  of  eledricity  fufiieicntly  informs  us,  that  t)ie Le  obfjrvcu 
eledricity  of  our  thunder  rod  may  frequently  be  of  a  mthi-f in¬ 
different  kind  from  that  of  the  cloud  which  excites  the  n  lna',ior* 
appearances  at  our  apparatus.  We  know  that  air,  likejj5!  “  ^ 
glafs,  is  a  non-condudor ;  and  that  when  it  is  brought  into 
any  date  of  eledricity,  either  by  communication,  or  by 
mere  indudion,  it  will  remain  in  that  date  for  fome 
time,  and  that  it  always  changes  its  eledricity  per  fir  a- 
turn,  A  pofitive  cloud,  in  the  higher  regions  of  the  af- 
mofpherc,  will  render  the  air  immediately  below  it  ne¬ 
gative,  and  a  dratum  below  that  pofitive.  If  the  thun-  • 
der  rod  be  in  this  pofitive  dratum,  it  will  exhibit  pofi¬ 
tive  eledricity  ;  but  if  the  cloud  be  confiderably  nearer, 
the  rod,  by  being  in  the  adjoining  negative  dratum, 
may  fhow  a  negative  eledricity,  which  will  exceed  the 
pofitive  eledricity  which  the  didant  pofitive  cloud  would 
have  induced  on  its  lower  end  by  mere  pofition,  had 
the  intervening  air  been  away.  This  cxcefs  of  negative 
eledricity  mult  depend  on  the  degree  in  which  the  fm- 
lounding  dratum  of  air  has  been  rendered  negative.  If 
this  has  been  the  almod  indantancons  tfTed  of  the  pre, 
fence  of  the  pofitive  cloud,  it  cannot  be  rendered  fo  ne¬ 
gative  as  to  produce  negative  eledricity  in  the  lower 
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*rhyndr.  ena  of  the  thunder  rod.  But  if  the  flrztum  o:  air  has 

u*‘^v - '  for  fome  confiderable  time  accompanied  the  pofitive 

cloud,  its  negative  eledricity  has  been  increafing,  and 
fomc  would  remain,  even  if  the  cloud  were  removed. 
We  muft,  at  all  times,  confider  the  thunder  rod  as  af 
fe&ed  by  all  the  electricity  in  its  neighbourhood.  The 
diftant  pofitive  cloud  w6uld  at  any  rate  render  the  lower 
end  of  the  rod  pofitive,  without  communication,  by 
merely  difplacing  the  eledricity  in  the  rod  itfelf,  juft  as 
the  north  pole  of  a  loadftone  wonld  make  the  remote 
end  of  a  foft  iron  rod  a  north  pole.  In  like  manner, 
the  negative  flratum  of  air  immediately  adjoining  to  the 
pofitive  cloud  would  make  the  lower  end  of  the  rod  ne¬ 
gative,  without  communication.  A  pofitive  ilratum  of 
.air  below  this  would  have  the  contrary  cffed.  The  ap. 
pcarances,  then,  at  the  end  of  the  rod,  mud  be  the  re- 
fnlt  of  the  prevalence  rtf  one  of  thefe  above  the  others  ; 
and  many  intervening  chcumftances  mud  be  underdood, 
before  we  can  infer  with  certainty  the  date  of  a  cloud 
from  the  appearances  at  the  lower  end  of  the  appara¬ 
tus.  It  would,  llierefoie,  be  a  mod  iidlrudive  addition 
to  a  thunder  rod  to  have  an  eledrofcope  at  hoth  ends. 
Jf  they  (hew  the  fame  kind  of  eledricity,  we  may  be 
allured  that  it  is  by  communication,  and  is  the  fame 
with  that  of  the  furrounding  (Irauim  of  arr  :  But  if  they 
fhew  oppofite  eledricities  (which  is  generally  the  cafe), 
then  we  learn  that  it  is  by  pofition  or  induction.  We 
recommend  this  to  the  careful  attention  of  the  philofo- 
pher. 

In  this  way  weperfcdly  explain  an  appearance  which 
puzzled  both  of  the  above-mentioned  obfervers.  When 
a  (ingle  low  cloud  approached  the  rod,  the  eledrofcope 
would  (hew  pofitive  eledricity,  but  negative  when  the 
clond  was  in  the  zenith,  and  politive  again  when  it  had 
palled  by.  We  alfo  learn  from  this  the  caufe  of  Dr 
Eranklin’s  difappointment  in  his  expeditions  of  very 
remarkable  phenomena  by  means  of  his  kite.  He  ima¬ 
gined  that  it  would  be  vaftly  fuperior  to  the  apparatus 
which  he  had  recommended  to  the  philofophers  of  Eu¬ 
rope.  But  the  firing  of  the  kite,  traveling  feveral  (Ira- 
ta  in  different  (lates  of  eledricity,  ferved  as  a  condudor 
between  them,  and  he  could  only  obtain  the  fuperplus; 
which  might  be  nothing,  even  when  the  clouds  were 
ftrongly  eledrified. 

The  mod  copious  and  curious  observations  on  the 
eledrical  flate  of  the  atmofphere  are  thofe  by  ProfefTor 
Beccaria  of  Turin.  He  had  conneded  the  tops  of  fe¬ 
veral  fleeple?  of  the  city  by  infulated  wires.  He  did 
the  fame  thing  at  a  monaflery  on  a  high  hill  in  the  neigh- 
bourhood.  Each  of  thefe  colleded  the  eledricity  of  a 
feparate  ilratum  of  confiderable  extent.  He  frequently 
found  thefe  two  flrata  in  oppofite  dates  of  diong  elec¬ 
tricity. 

Occam's  The  following  general  obfervations  are  made  out 
general  from  a  comparifon  of  a  vad  variety  of  more  particular 
laws  of  at-  ones  made  in  different  places : 

mofpheric  x,  The  air  i8  almoil  always  eledrical,  efpecially  in 
cleft ric it y.  ^  tjmC  ancj  dry  weatlier ;  and  the  eledricity  is 
generally  pofitive.  It  does  not  become  negative,  unlefs 
by  winds  from  places  where  it  rains,  fnows,  or  is  foggy. 

2.  The  moidure  of  the  air  is  the  condant  condudor 
of  its  eledricity  in  clear  weather. 

3.  When  dark  or  wet  weather  clears  up,  the  eledri¬ 
city  is  always  negative.  If  it  has  been  very  moilt,  and 
dries  very  fad,  the  eledricity  is  very  intenfe,  and  dimi- 


niflies  when  the  air  attains  its  greated  drynefs  ;  and  ThuriM 

may  continue  long  dationary,  by  a  fupply  of  air  in  a  - 

drying  date  from  didant  places. 

4.  if,  while  the  fky  overcads  in  the  zenith,  only  a 
high  cloud  is  formed,  without  any  fecondary  clouds  un¬ 
der  it,  and  if  this  cloud  is  not  the  extenfion  of  another 
which  rains  in  fome  remote  place,  the  eledricity  (if 
any)  is  always  politive. 

5.  If  the  clouds,  while  gathering,  are  ffiaped  like 
locks  of  wool,  and  are  in  a  date  of  motion  among  each 
other  ;  or  if  the  general  cloud  is  forming  far  aloft,  and 
ftretches  down  like  descending  fmoke,  a  frequent  pofi¬ 
tive  eledricity  prevails,  more  intenfe  as  the  changes  in 
the  atmofphere  are  quicker ;  and  its  intenfity  predid3 
the  great  quantity  of  fnow  or  rain  which  is  to  follow 

6.  When  an  extenfive,  thin,  level  cloud  forms,  and 
darkens  the  fky,  we  have  drong  pofitive  eledricity. 

7.  JLow  thick  fogs,  rifing  into  dry  air,  carry  up  fo 
much  eledricity  as  to  produce  fparks  at  the  apparatus. 

If  the  fog  continues  round  the  apparatus  without  rifing, 
the  eledricity  fails. 

H.  When,  in  clear  weatlier,  a  cloud  pafies  over  the 
apparatus,  low  and  tardy  in  its  progrefs,  and  far  from 
any  other,  the  pofitive  eledricity  gradually  diminifhes, 
and  returns  when  the  cloud  has  gone  over. 

9  When  many  white  clouds  gather  over  head,  con¬ 
tinually  uniting  with  and  parting  from  each  other,  and 
thus  form  a  body  of  great  extent,  the  politive  eledrici¬ 
ty  increases. 

10.  In  the  morning,  when  the  hygrometer  indicates 
drynefs  equal  to  that  of  the  preceding  day,  politive  e- 
ledricity  obtains,  even  before  lunrife. 

11.  As  the  fun  gets  up,  this  eledricity  increafes  ; 
more  remarkably  if  the  drynefs  increafes.  It  diminifhea 
in  the  evening. 

12.  The  mid  day  eledricity,  of  days  equally  dry,  is 
proportional  to  the  heat. 

1  J.  Winds  always  leffen  the  eledricity  of  a  clear  day, 
efpecially  if  damp  ;  therefore  they  do  not  eledrify  the 
air  by  fridion  on  foiid  bodies. 

14.  In  cold  feafons,  with  a  clear  fky  and  little  wind, 
a  confiderable  eledricity  arifes  after  funfet,  at  dew  fall- 

The  fame  happens  in  temperate  and  warm  weather. 

If,  in  the  fame  circumflances,  the  general  drynefs  of 
the  air  is  lefs,  the  eledricity  is  alfo  lei’s. 

1  5.  The  eledricity  of  dew,  like  that  of  rain,  depends 
on  its  quantity.  This  eledricity  of  dew  may  be  imita¬ 
ted  by  eledrifying  the  air  of  a  clofe  room  (not  too 
dry),  and  filling  a  bottle  with  very  cold  water,  and  fet- 
ting  it  in  the  upper  part  of  the  room.  As  the  damp 
condenfes  on  its  fides,  an  eledrometer  wall  (hew  very 
vivid  eledricity. 

Such  a  colledion  of  obfervations,  to  be  fit  for  infer¬ 
ence,  requires  very  nice  diferimination.  It  is  frequent¬ 
ly  difficult  to  difeover  eledricity  in  damp  air,  though  it 
is  then  generally  (Irongeil ;  becaufe  the  in  filiation  of  the 
apparatus  is  hurt  by  the  dampnefs.  To  make  the  ob¬ 
servation  with  accuracy,  requires  a  portable  apparatus, 
wliofe  infulation  can  be  made  good  at  all  times.  With 
fuch  apparatus  we  (hall  never  mifs  obferving  eledricity 
in  fogs,  or  during  fnow. 

There  is  a  very  curious  phenomenon,  which  may  beCurionj 
frequently  obferved  in  Edinburgh,  and  no  doubt  in  o-fhen0/ 
ther  towns  fimilarly  htuated.  In  a  clear  day  ot  the  tlckiiDr 

month  fog. 
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month  of  May,  an  eafterly  wind  frequently  brings  a 
fog  with  it,  which  advances  from  the  fea  in  .a  denfe 
body  ;  and  when  it  comes  up  the  High-ftreet,  it  chills 
the  body  exceedingly,  while  it  does  not  greatly  affed 
the  thermometer.  Immediately  before  its  gaining  the 
flreet,  one  feels  like  a  tickling  on  the  face,  as  if  a  cob¬ 
web  had  fallen  on  it,  and  naturally  puts  up  his  hand, 
and  rubs  the  face.  We  have  never  found  this  to  fail, 
and  have  often  been  amufed  with  feeing  every  perfon 
rubbing  his  face  in  his  turn.  The  writer  of  this  article 
has  obferved  the  fame  thing  at  St  Peterfburgh,  in  a 
fummer’s  evening,  when  a  low  fog  came  on  about  ten 
o’clock. 

The  general  appearances  of  a  thunder  {form  are  near¬ 
ly  as  follow  : 

For  the  moft  part  the  wind  is  gentle,  or  it  is  calm.  A 
low  denfe  cloud  begins  in  a  place  previoufly  clear this 
increafes  fall  in  fize  ;  but  this  is  only  upwards,  and  in  an 
arched  form,  like  great  bags  of  cotton.  The  lower  fur- 
face  of  the  cloud  is  commonly  level,  as  if  it  relied  on  a 
glafs  plane. 

Soon  after  appear  numberlefs  fmall  ragged  clouds, 
like  flakes  of  cotton  teazled  out.  .  Thefe  are  moving  a- 
bont  in  various  uncertain  diredions,  and  continually 
changing  their  ragged  fhape.  *1  his  change,  however, 
is  generally  by  augmentation.  Whatever  occafions  the 
precipitation  of  the  diffolved  water  feems  to  gain  ground. 
As  thefe  clouds  move  about,  they  approach  each  other, 
and  then  ftretch  out  their  ragged  arms  toward  each 
other.  This  is  not  by  an  augmentation,  but  by  a  real 
bending  of  thele  tatters  towards  the  other  cloud.  1  hey 
feldom  come  into  contad  ;  but  after  coming  very  near 
in  fome  parts,  they  as  plainly  recede,  either  in  whole, 
or  by  bending  their  arms  away  from  each  other. 

But  during  this  confufed  motion,  the  whole  mafs  of 
fmall  clouds  approaches  the  great  one  above  it ;  and  when 
near  it,  the  ciouds  of  the  lower  mafs  frequently  coalcfce 
with  each  other  before  they  finally  coalefce  with  the 
upper  cloud :  But  as  frequently  the  upper  cloud  increafes 
without  them  Its  lower  furface,  from  being  level  and 
fmooth,  now  becomes  ragged,  and  its  tatters  ftretch  down 
towards  the  others,  and^long  arms  are  extended  towards 
the  ground.  The  heavens  now  darken  apace,  the  whole 
mafs  finks  down  ;  wind  arifes,  and  frequently  fhifts  in 
fqualls;  fmall  clouds  are  now  moving  fvviftly  in  various  di¬ 
rections  ;  lightning  now  darts  from  cloud  to  cloud..  A 
fpark  isfometimes  feen  co-exiftent  through  a  vaft  horizon- _ 
tal  extent,  of  a  crooked  fhape,  and  of  different  brillian¬ 
cy  in  its  different  parts.  [Lightning  ftrikes  between  the 
clouds  and  the  earth- frequently. in  two  places  at  once. 

A  continuation  of  thefe  fnaps  ratifies  the  cloud  ;  arid  in 
time  it  diffipates.  This  is  accompanied  by  heavy  rain 
or  hail ;  and  then  the  upper  part  of  the  clouds  is  high 
and  thin. 

During  this  progrefs  of  the  ftorm,  the  thunder  rod 
is  ftrongly  eledrified  ;  chiefly  when  the  principal  cloud 
is  over  head.  The  ftate  of  the  eledricity  frequently 
changes  from  pofttive  to  negative— almoft  every  flafti, 
however  diftant,  occafions  a  fudden  ftart  of  the  electro- 
fcope,  and  then  a  change  of  the  eledricity.  When  the 
cloud  is  more  uniform,  the  elearicity  is  fo  too.  # 

The  queftion  now  is,  In  what  manner  doci  the  air 
acquire  this  elearicity  ?  How  come  its  different  paits 
to  be  in  different  ftates,  and  to  retain  this  difference. for 
a  length  of  time  ?  and  how  is  the  elearic  equilibrium 
Supfl.  Vol.  II.  Part  II. 
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reftored  with  that  rapidity,  and  to  that  extent,  that  we  'Thunder, 
obferve  in  a  thunder  ftorm  ?  For  we  know  that  air  is 
a  very  imperfea  conduaor,  and  tranfmits  elearicity  to 
fmall  diftances  only,  and  very  flowly.  We  fhall  mention 
feveral  circumftances,  which  are  known  fads  in  eleari¬ 
city,  and  muft  frequently  concur,  at  leaft,  with  the  other 
caufes  of  this  grand  phenomenon. 

Air  is  rendered  elearical  in  a  great  variety  of  ways. 

1.  All  operations  which  excite  elearicity  in  other 
bodies  have  the  fame  effea  on  air.  It  is  eledrified  by 
friaion.  When  blown  on  any  body,  fuch  as  glafs,  &c. 
that  body  exhibits  elearicity  by  a  fenfible  eledrofcope. 

We  therefore  conclude  that  the  air  has  acquired  the  op- 
polite  elearicity  from  this  rubber.  A  glafs  veffcl,  ex- 
haufted  of  air,  and  broken  in  the  dark,  gives  a  loud 
crack,  and  a  very  fenlible  flafli  of  light.  An  air-gun, 
difeharged  (without  a  ball)  in  the  dark,  does  the  fame. 

Blowing  on  an  elearic  with  a  pair  of  bellows  never 
faita  to  excite  it.  In  fhort,  the  fads  to  this  puroofe 
are  numberlefs. 

2.  Elearicity  h  produced  by  a  number  of  chemical 
operations,  which  are  continually  going  on.  The  melt¬ 
ing  and  freezing  of  electric  bodies  in  contaa  with  each 
other,  fuch  as  chocolate  in  its  moulds,  wax-candles  in 
their  moulds,  fealing-vvax,  &c.  Nay,  it  is  highly  pro¬ 
bable  that  any  body,  in  paffing  from  its  fluid  to  its  fo- 
lid  form,  or  the  contrary,  is  electrical.  This  is  the  cafe 
when  a  folntioii  of  Glauber's  fait,  or  of  nitre,  in  water, 
is  made  to  cryftalli/.e  all  at  once  by  agitation. 

The  folution  of  bodies  in  their  menftrua  is,  in  like 
manner,  produdive  of  eledricity  in  many  cafes  Thus 
iron  or  chalk,  while  diffolving  in  the  fulphuric  acid,  pro¬ 
duce  negative  eledricity  in  the  mixture,  and  pofitive 
in  the  eledric  vapours  which  arife  from  them. 

A  moft  copious  fource  of  electricity  is  the  converfion 
of  water  into  elaftic  fleam  by  violent  heats.  When 
this  is  done  in  a  proper  apparatus,  the  eledricity 
of  the  liquid  is  negative,  and  the  vapour  is  pofitive.  But 
if  this  be  accompanied  by  a  decompofitiou  of  the  water, 
the  liquid  is  fometimes  ftrongly  negative.  Thus,  when 
water  evaporates  fuddenly  from  a  red  hot  fiver  cup,  the 
cup  is  ftrongly  negative  ;  but  if  from  clean  red  hot  iron, 
fo  that  the  iron  is  calcined,  and  inflammable  air  produ¬ 
ced,  the  iron  is  pofitive.  If  the  decompofitiou  of  the 
water  is  fufticiently  copious  to  do  more  than  compen- 
fate  for  the  negative  eledricity  produced  by  the  mere 
expanfiou  of  the  water  into  fleam,  the  eledricity  is  po¬ 
fitive;  but  not  otherwife.  Water  expanded  from  a  piece 
of  red  hot  coal  always  gives  negative  eledricity,  and 
this  frequently  very  ftrong.  Thefe  experiments  fhould 
always  be  made  in  metalline  veffels.  If  made  in  glafs 
vefiels,  the  glafs  takes  a  charge,  which  expends  the  pro¬ 
duced  eledricity,  and  remains  nearly  neutral,  fo  that 
the  produdion  of  eledricity  is  not  obferved.  Thefe 
fads  are  to  be  found  among  many  experiments  of  Mr 
Saufture.  But  there  is  here  a  very  wide  field  of  newf 
inquiry,  which  cannot  fail  of  being  very  inllrudivc,  and 
particularly  in  the  prefent  queftion.  We  fee  fame  of 
the  effeds  very  dillindly  in  feveral  phenomena  of  thun¬ 
der  and  lightning.  Thus,  the  gieat  eruptions  of  Adna 
and  Vefuvius  are  always  accompanied  by  forked  light¬ 
nings,  which  are  fecn  darting  among  the  volumes  of 
emitted  fmoke  and  fleam.  Here  is  a  very  copious  con¬ 
verfion  of  water  into  elaftic  fteam  ;  and  here  alfo  it  is 
moft  reafonable  to  exped  a  copious  decompofition  of 
4  R  water, 
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Thunder,  water,  by  the  it  on  and  coally  matter?,  which  are  ex- 

-  pofed  to  the  joint  aaion  of  fire  and  water.  Thefe  two 

clearicities  will  be  oppofite  ;  or  when  not  oppoftte, 
will  not  be  equal :  m  either  of  which  eaies,  we  have  vaft 
mattes  of  hear:',  in  Hates  fit  for  fiafhing  into  each  other. 

A  fa&  more  to  our  purpofe  is,  that  if  a  filk  or  linen 
ploth,  of  a  downy  texture,  be  moiftened  or  damped, 
and  hung  before  a  clear  fire  to  dry,  the  fibres  brittle  up, 
and  on  bringing  the  finger,  or  a  metal  knob,  near  them, 
they  arc  plainly  attracted  by  it.  We  found  them  ne 
gatively  ele&ric.  This  {hews  that  the  fi tuple  folution 
of  water  in  air  produces  electricity.  And  this  is  the 
chief  operation  in  Nature  conne&ed  with  the  (late  of 
the  atmofphere.  Jt  is  thus  that  the  watery  vapours 
from  all  bodies,  and  particularly  the  copious  exfudation 
of  plants,  difappearin  our  atmofphere.  There  can  be  no 
doubt  but  that  the  oppofite  ele&ricity  will  be  produ- 
ced  by  the  precipitation  of  this  vapour  ;  that  is,  by  the 
formation  of  clouds  in  clear  air.  When  damp,  but  clear 
air  in  one  vefTel  expands  into  an  adjoining  vtttel,  from 
which  the  air  has  been  exhautted,  a  cloud  appears  in 
both,  and  a  delicate  eleftrometer  is  attc&ed  in  both 
veffels  ;  but  our  apparatus  was  not  fitted  for  afeertain- 
ing  the  kind  of  ele&ricity  produced.  Here  then  is 
another  unexplored  field  of  experiment.  Wc  got  two 
veffels  made,  having  diaphragms  of  thin  filk.  Thefe 
were  damped,  and  fet  into  two  tubs  of  water,  of  very 
different  temperatures.  Dry  air  was  then  blown  thro* 
them,  and  came  from  their  fpouts  faturated  with  water. 
The  fpouts  were  turned  toward  each  other.  Being  of 
very  different  temperatures,  the  dreams  produced  a 
cloud  upon  mixing  together,  and  a  ftrong  negative  e- 
leftricity  was  produced.  We  even  found  that  an  elec¬ 
trometer,  placed  in  a  vefiTcl  filled  with  condenfed  air, 
was  affeded  when  this  air  was  allowed  to  rufli  out  by  a 
large  hole. 

Laflly,  we  know  that  the  tourmaline,  and  many  of 
the  columnar  cryflals,  are  rendered  elt&rical  by  merely 
heating  and  cooling.  Nay,  Mr  Canton  found  that  dry 
air  became  negative  by  heating,  and  pofitive  by  cool¬ 
ing,  even  when  it  was  not  permitted  to  expand  or  con- 
trad. 

When  water  is  precipitated,  and  forms  a  cloud,  it  is 
reafonable  to  exped  that  it  will  have  the  eledricity  of 
the  air  from  which  it  h  precipitated.  This  may  be 
various,  but  in  general  negative  :  For  the  heat  by  which 
the  air  was  enabled  to  diffolve  the  water  made  it  nega¬ 
tive  ;  and  much  more  the  fridion  on  the  furface  of  the 
earth.  But  as  hear  caufed  it  to  diflblve  the  water,  cold 
will  make  it  precipitate  it  ;  and  we  fhould  therefore  ex¬ 
ped  that  the  air  will  be  in  the  ttate  in  which  it  was 
when  it  took  up  the  water.  But  if  it  be  cooled  fo  fait 
as  to  precipitate  it  in  the  form  of  rain,  or  fnovv,  or  hail, 
we  may  exped  pofitive  eledricity.  Accordingly,  in 
fummer,  hail  fhowers  always  fhew  ttrong  pofitive  elec¬ 
tricity  ;  fo  does  fnow  when  falling  dry. 

Here,  then,  aie  copious  fources  of  atmofpheric  elec¬ 
tricity.  The  mere  expanfion  and  condenfation  of  the 
air,  and  ftill  more  the  folution  and  precipitation  of  wa¬ 
tery  vapours  in  it,  are  perhaps  fnfficient  to  account  for 
all  the  inequality  of  eledric  ttate  that  we  obferve  in  the 
atmofphere. 

The  mattes  of  air  thus  differently  conflituted  are  evi¬ 
dently  difpefed  in  ttrata  The  clouds  are  feen  to  be  fo. 
Thefe  cloud®  are  not  the  ttrata,  but  the  boundaries  of 
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ttrata  ;  which,  from  the  very  nature  of  things,  arc  in  Thumf 
different  dates  with  rtfped  to  the  fufeeption  or  preci-  v— * 

piution  of  water.  When  two  fuch  ttrata  are  thus  ad-  Stra^of 
joining, .  tliev  will  (lowly  ad  on  each  other’s  tempera- ,  he  armo- 
ture,  and  by  mixing  will  form  a  thin  ttratum  of  cloud  Sphere  are 
along  their  mutual  confines.  If  the  one  ttratum  has  d  fferent 
any  motion  relative  to  the  other,  and  be  in  the  fmallett  ele^rlch 
degree  difturbed,  they  will  mix  to  a  greater  depth  in  vu\  arg  Tl 
each  ;  and  this  mixture  will  not  be  perfedly  uniform,  trirfpa. 
The  extreme  mobility  of  air  will  greatly  increafe  this rent- 
jumble  of  the  adjoining  parts  of  the  two  ttrata,  and  will 
give  the  cloud  a  greater  thicknefs.  If  the  jumble  has 
been  very  great,  fo  as  to  pufh  one  of  them  through  the 
other,  we  {hall  have  great  towering  clouds,  perhaps  per¬ 
vading  the  whole  thicknefs  of  the  ttratum  of  air.  We 
take  thefe  clouds  to  be  like  great  foggy  bladders,  fu- 
perfi dally  opaque  where  they  have  come  into  contad 
with  the  furrounding  ttratum  of  air,  but  tranfparcnt 
within. 

When  the  wind,  or  ttratum  in  motion,  does  not  pufh 
all  the  qniefcent  air  before  it,  it  generally  gets  over  it, 
and  then  flows  along  its  upper  fide,  and,  by  a  partial 
mixing,  produces  a  fleecy  cloud,  as  already  deferibed. 

We  may  obferve  here,  by  the  way,  that  the  motion  of 
thofe  fleecy  clouds  is  by  no  means  a  juft  indication  of 
the  motion  of  the  ttratum  ;  it  is  nearly  the  motion  com- 
pofed  of  the  half  of  the  motions  of  the  two.  T0 

This  is  in  all  probability  the  Rate  of  the  atmofphere,  Thefe  ftro 
confifting  of  ttrata  of  clear  air  many  hundred  yards ta  have 
thick,  feparated  from  each  other  by  thin  fleeces  of 
clouds,  which  have  been  produced  by  the  mixture  of^J^ 
the  two  adjoining  ttrata.  This  is  no  fancy  ;  for  we  ac¬ 
tually  fee  the  fky  feparated  by  ttrata  of  cloud3  at  a  great 
diftance  from  each  other.  And  we  fee  that  thefe  ttrata 
maintain  their  fituations,  without  farther  admixture,  for 
a  long  time,  the  bounding  clouds  continuing  all  the  while 
to  move  in  different  dire&ions.  In  the  year  1759,  during 
the  fiege  of  Quebec,  a  hard  gale  blew  one  day  from  the 
weft  ward,  which  made  it  almoft  impra&icable  to  fend 
a  number  of  provifion  boats  to  our  troops  ftationed  a- 
bove  the  town.  While  the  men  were  tugging  hard  at 
the  oars  againtt  the  wind,  and  hardly  advancing,  though 
the  tide  of  flood  favoured  them,  the  French  threw  fome 
bombs  to  deltroy  the  boats.  One  of  thefe  burft  in  the 
air,  near  the  top  of  its  flight,  which  was  about  a  quar¬ 
ter  of  a  mile  high.  The  round  ball  of  fmoke  produced 
by  the  explofion  remained  in  the  fame  fpot  for  above 
feven  minutes,  and  difappeared  by  gradual  diffufion* 

The  lower  air  was  moving  to  the  eaftward  at  leaft  30 
feet  per  fecond. 

In  1783,  when  a  great  fleet  rendezvoufed  in  Leith 
Roads,  the  fhips  were  detained  by  an  eatterly  wind, 
which  had  blown  for  fix  weeks  without  intermifiion. 

The  fky  was  generally  clear;  fometimes  there  was  a  thin 
fleece  of  clouds  at  a  great  height,  moving  much  more 
(lowly  in  the  fame  dire&ion  with  the  wind  below.  Da¬ 
ring  the  latl  eight  days,  the  upper  current  was  from  the 
wettward,  as  appeared  by  the  motion  of  the  upper  clouds. 

High  towering  clouds  came  down  the  river,  with  a  little 
rain  ;  the  ttrata  wrerc  jumbled,  aud  the  whole  atmo¬ 
fphere  grew  hazy  and  uniform  ;  then  came  thunder, 
and  heavy  rain,  and  the  wind  below  fhifted  to  the  weft- 
ward. 

Thus  it  is  fufiiciently  evincedf  that  the  atmofphere 
frequently  confifts  of  fuch  ttrata,  well  diflinguifhed  from 
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each  other :  their  appearance  and  progrefs  leave  us  no 
room  to  doubt  but  that  they  come  from  different  quar¬ 
ters,  and  had  been  taken  up  or  formed  at  different 
places,  and  in  different  circumftances,  and  thereforediffer- 
ing  in  refpeCt  of  their  ele&rical  dates. 

The  confequence  of  their  continuing  long  together 
would  be  a  gradual  but  flow  progrefs  of  their  ele&ri- 
citv  to  a  flate  of  equilibrium.  The  air  is  perhaps  never 
in  a  perfectly  dry  flate,  and  its  moiflure  will  caufe  the 
ele&ricity  to  diffufe  itfelf  gradually.  It  is  not  beyond 
the  power  of  our  mathematics  to  afeertain  the  progrefs 
of  this  approximation  to  the  eleChic  equilibrium.  We 
fee  fomething  very  like  it  in  the  curious  experiments  of 
Beccaria  with  mirror  plates  laid  together,  and  charged 
by  means  of  a  coating  on  the  outer  plates.  Thcfe 
plates  were  found  to  confift  of  alternate  ftrata  of  pofi- 
tive  and  negative  ele&ricity,  which  gradually  penetrated 
through  the  plates,  and  coalefced  till  they  were  reduced 
to  two  ftrata  ;  perhaps  in  time  the  ele&ricity  would  have 
difappeared  entirely  by  thefe  two  alfo  coalefcing.  In 
the  fame  manner  there  would  be  a  flow  transfution  of 
fenfible  ele&ricity  through  thefe  ftrata  without  any  fen- 
Able  appeal  ances.  If  any  collateral  caufes  fhould  make 
a  part  more  damp  than  the  reft,  there  would  be  a  more 
brifk  transference  through  it,  accompanied  w  ith  faint 
fiathes  of  lambent  lightning. 

But  thunder  requires  a  rapid  communication,  and  a 
reftoration  of  tie&ric  equilibrium  in  an  inftant,  and  to 
a  vaft  extent.  The  means  for  this  are  at  hand,  furnifh- 
ed  by  Nature.  The  ftrata  of  charged  air  are  furnifhed 
with  a  coating  of  cloud.  The  lower  llratum  is  coated 
on  the  underfide  by  the  earth. 

When  a  jumble  is  made  in  any  of  the  ftrata,  a  preci¬ 
pitation  of  vapour  mud  generally  follow.  Thus  a  con- 
du&or  is  brought  between  the  eleClrical  coatings.  This 
will  quickly  enlarge,  as  we  fee  that  in  our  little  imita¬ 
tions  the  knobs  of  our  condu&ors  inilantaneoufly  ar¬ 
range  any  particles  of  duft  which  chance  to  lie  in  the  way, 
in  fuch  a  manner  as  to  complete  the  line  of  conduCl,  and 
occafion  a  fpark  to  fly  to  a  much  greater  diftance  than 
it  would  have  leaped  if  no  dnft  had  been  interpofed. 
We  have  often  procured  a  difeharge  between  two  knobs 
which  were  too  far  afunder,  by  merely  breathing  the 
damp  air  between  them.  In  this  manner  the  interpo¬ 
fed  cloud  immediately  attracts  other  clouds,  grows  rag¬ 
ged  by  the  paffage  of  ele&ricity  through  clear  air, 
where  it  caufes  a  precipitation  by  altering  the  natural 
equilibrium  of  its  ele&ricity  ;  for  a  certain  quantity  of 
ele&ricity  may  be  necefTary  for  air’s  holding  a  certain 
quantity  of  vapour.  Accordingly  we  fee  in  a  thunder 
ftorm  that  fmall  clouds  continually  and  fuddenly  form 
in  parts  formerly  clear.  Whatever  caufes  thunder,  does 
in  fa<ff  promote  this  precipitation. 

Thefe  clouds  have  the  ele&ricity  of  the  furrounding 
air,  and  muft  communicate  it  to  others  in  an  oppofite 
ftatc,  and  within  teach.  They  muft  approach  them, 
and  muft  afterwards  recede  from  them,  or  from  any 
that  are  in  the  fame  flate  of  elearicity  with  themfelves. 
Hence  their  ragged  form6,  and  the  ftmilar  form  of  the 
under  furface  of  the  great  cloud  ;  hence  their  continual 
and  capricious  fhifting  from  place  to  place  :  they  are 
carriers,  which  give  and  take  between  the  other  clouds, 
and  they  rnay  become  ftepping  ftones  for  the  general 
difeharge. 

If  a  fmall  cloud  form  a  communication  with  the 
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ground,  and  the  great  cloud  be  pofitive  oi  negative,  we 
muft  have  a  complete  difeharge,  and  all  the*  electrical 
phenomena,  vvirh  great  violence  ;  for  this  coating  of  va¬ 
pour  io  abundantly  complete  for  the  putpofe.  It  con- 
fifts  of  fmall  velicles,  which  are  fuljiciciiily  near  each 
other  for  difeharging  the  whole  air  that  is  in  their  in¬ 
terfaces.  A  phial  coated  with  amalgam  is  by  no  means 
fully  coated.  If  we  hold  it  between  the  eye  and  the 
light,  we  fh all  fee  that  it  is  only  covered  with  a  number 
of  detachtd  points  of  amalgam,  which  looks  like  a  cob¬ 
web.  Yet  this  glals  is  almofl  completely  dilcharged 
by  a  fingle  fpark,  the  reliduum  being  hardly  perceptible. 

The  general*  feene  of  thunder  is  the  heavens  ;  and  it  The  d.f- 
is  by  no  means  a  frequent  cafe  that  a  difeharge  is  made 
into  the  earth.  The  air  intervening  between  the  earth  bctWct”  * 
and  the  loweft  coating  is  commonly  very  much  confu*  ths  ckuds 
fed  in  confequence  of  the  hills  and  dales,  which,  by  al¬ 
tering  the  currents  of  the  winds,  tofs  up  the  inferior 
parts,  and  mix  them  with  thofe  above.  This  generally 
keeps  the  earth  pretty  much  in  the  fame  ele&iical  flate 
as  the  lowell  ft  rat  urn  of  clouds. 

Nor  aie  the  great  thunder  ftormsin  general  inftances  Wl.ich  are 
of  the  reftoration  of  equilibrium  between  two  ftrata  im- horizon, 
mediately  incumbent  on  each  other.  They  feem,  for  the  d»f- 
mofl  part,  to  be  ilrokes  between  two  parcels  of  air  which 
are  horizontally  diftant.  This,  however,  we  do  not  affirm 
with  great  confidence.  Our  chief  reafon  for  thinking 
fo  is,  that  in  thefe  great  llorms  the  fpark  or  (haft  of 
forked  lightning  is  dire&ed  horizontally,  and  Sometimes 
is  feen  at  once  through  an  extent  o^  feveral  miles. 

The  nature  of  this  fpark  has  not,  we  think,  been  pdrtjc„iar 
properly  confidered.  It  is  limply  compared  to  a  longacc0ur.t  of 
eledtiical  fpark,  which  we  conceive  to  be  drawn  thro’forket 
pure  air,  and  is  confidered  as  marking  the  actual  trans-J^tnmg, 
ference  of  elearicity  from  one  end  to  the  other.  ^utnstion  of” 
this  we  doubt  very  much.  We  are  certain  of  having  the  loop 
obferved  (Bafts  of  lightning  at  one  and  the  lame  inftant  oi  timed 
ftretching 
zigzags  and 

cannot  conceive  this  to  have  been  the  ftriking  diftance, 
becanfe  the  greateft  vertical  diftance  of  the  ftrata  is  not 
the  half  of  this.  We  rather  think  that  it  is  a  fimulta- 
neous  range  of  difeharges,  each  accompanied  with  light, 
differently  bright,  according  to  the  electrical  capacity 
of  the  cloud  into  which  it  is  made  ;  and  if  theie  is  a 
real  transference  of  ele&ric  matter  on  this  occafion 
(which  we  do  not  affirm),  it  is  only  of  a  Imall  quan¬ 
tity  from  one  cloud  to  the  next  adjoining.  This  we  think 
confirmed  by  the  found  of  thundtr.  It  is  not  a  fnap, 
incomparably  louder  than  our  loudeft  fnap  from  coated 
glafs ;  but  a  long  continued,  tumbling,  and  very  un¬ 
equable  noife.  There  is  no  doubt  but  that  tins  inap 
was  almoft  fimultaneous  through  the  whole  extent  of 
the  fpark;  but  its  different  parts  are  conveyed  to  our 
ear  in  time,  and  are  therefore  heard  by  us  in  fucctffion; 
and  it  is  not  an  uniform  roar,  but  a  rumbling  lioift,  un¬ 
equally  loud,  according  as  the  different  parts  of  the 
fnap  are  indeed  differently  loud.  We  fhould  hear  a 
noife  of  the  fame  kind  if  we  flood  at  one  end  of  a  long 
line  of  foldiers,  uho  difchaiged  their  mufquets  (differ¬ 
ently  loaded)  in  the  fame  inftant.  When  any  part  of 
the  fpark  is  very  near  us,  and  i3  not  very  diifuie,  the 
fnap  begins  with  great  fmartnefs,  and  Continues  for 
foine  time,  not  unlike  the  violent  tearing  of  a  piece  of 
llrong  lilk  ;  after  which  it  btcomcbinore  and  mere  mel- 
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u— v -  however,  affirm,  that  the  whole  extenfive  fpark  and  fnap 

are  co-exiftent  or  fimultaneous.  i  he  cloud  is,  in  all 
probability,  but  an  indifferent  condu&or,  and  even  a 
fenfible  time  may  elapfe  during  the  propagation  of  the 
fpark  to  a  great  diftance.  Beccaria  obferved  this  in  a 
line  of  250  feet  of  chain,  lying  loofely  on  the  ground, 
and  confiding  of  near  6oco  links.  He  thought  that  it 
employed  a  full  fecond ;  but  when  the  chain  was  gently 
ftretehed,  the  communication  feemed  inftantancous. 
Cbferva-  We  cannot  help  thinking  that  even  the  ele&rical 
tiorson  thepnap  between  two  metal  knobs  is  of  the  fame  kind, 
eledric  j^ot  a  quantity  of  luminous  matter  which  iffues  from 

^  *  the  one  and  goes  to  the  other,  but  a  light  that  is  ex¬ 

cited  or  produced  in  different  material  inteijacent  par¬ 
ticles  of  air  or  other  interpofed  matter.  The  angular 
and  fputtering  form  is  quite  incompatible  with  the  mo¬ 
tion  of  a  fmiple  luminous  point.  Nay,  our  chemical 
knowledge  here  comes  ill  aid,  and  obliges  us  to  fpecu- 
late  about  the  manner  in  which  this  light  is  produced. 
Whence  does  it  come  ?  It  may  be  produced  by  two 
knobs  of  ice.  We  know  that  water  confifts  of  vital 
and  inflammable  air,  which  have  already  emitted  the 
light  which  made  an  ingredient  of  their  competition. 
The  fpark  therefore  does  not  come  from  the  ice.  Is 
it  then  from  the  air?  If  fo,  perhaps  water  is  produ¬ 
ced,  or  rather  forr.etliing  tlfe,  for  tlieie  is  not  always 
inflammable  air  at  hand  to  compofe  water.  Yet  the 
transference  of  ele£hicity  has  decomposed  the  air,  or 
has  robbed  it  of  part  of  its  light.  The  remainder  may 
not  be  wattr;  but  it  is  no  longer  air.  Is  not  this  con¬ 
firmed  by  the  peculiar  fmell  which  always  accompanies 
eledric  [parks?  and  the  peculiar  tafie,  not  unlike  the  tafte 
felt  on  the  tongue  when  it  is  touched  by  the  zinc  in 
the  experiments  on  Galvakism  ?  Even  the  fine  pencil 
of  light  which  flow’s  from  a  point  politively  ele&rifled,. 
appears  through  a  magnifying  glafs  to  confift,  not  of 
luminous  lines,  but  of  lines  of  luminous  points.  And 
tliefe  points  are  of  different  brilliancy  and  different  co¬ 
lour,  both  of  which  arc  inceflantly  changing.  And  be 
it  farther  obferved,  that  thefe  lines  are  curves,  diver¬ 
ging  from  each  other,  and  convex  to  the  axis.  This 
circumftance  indicates  a  mutual  repulfion,  arifing,  in  all 
probability,  from  the  expaniion  of  the  air.  And,  laft- 
ly,  no  fpaik  nor  light  of  any  kind  can  be  obtained  in  a 
fpace  perfedly  void  of  air. 

All  thefe  cireumftances  concur  in  explaining  the  na¬ 
ture  of  the  fhaft  of  forked  lightning.  It  is  a  feries  of 
appearances  excited  in  the  intervening  medium,  and 
which  produce  fomc  chemical  change  in  it.  Thunder, 
when  it  flrikes  a  houfe,  always  leaves  a  peculiar  Imtll. 
Inflammable  air  has  alfo  a  peculiar  and  very  difagree- 
able  fmell.  The  fmell  produced  by  eledricity  greatly 
re fe mbits  the  fmell  produced  by  flriking  two  pieces  of 
l3  quartz  together. 

Deluc’s  no-  Mr  Dtiuc  fuppofes  that  the  ekdrical  fpark,  as  it  is 
tion  of  exhibited  in  thunder,  is  always  accompanied  by  the  der 
thunder  nor  ccmpofition  of  air  now  fo  familiarly  known,  ar.d  that 
pro  a  *e.  tk*s  ^  0j.[gfn  Qf  the  deluge  of  ram  which  commonly 
fmifhes  the  ftorm.  But  this  is  net  in  the  frralleft  de¬ 
gree  probable.  The  ekeon  petition  extends  furtly  no 
farther  than  where  the  light  is  ieparated  ;  and  we  fhould 
no  more  typed  a  deluge  of  rain,  even  if  we  had  inflam¬ 
mable  air  ready  at  hand,  than  wi  ixpcdt  drops  of  water 
in  our  dedtrical  expuimtiiU.  bernething  Lift  rent  iiom 
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We  do  not,  w'ater  follows  this  decompofition,  total  or  partial,  of  Thunder* 
the  vital  air  ;  arid  the  wrater  which  we  do  obferve  to  ac- ' 
company  thunder,  is  no  more  than  what  we  fhould  ex- 
ped  from  the  copious  precipitation  of  water  in  a  cloudy 
form.  Mr  Sauflure’s  obfervations  afture  us,  that  the 
particles  of  a  cloud  are  vehicles.  Indeed  no  perfon 
who  has  looked  narrowly  at  a  fog,  or  has  obferved  how 
large  the  particles  are  of  the  cloud  which  forms  in  a 
receiver  when  we  fuddenly  diminiih  the  dcnfitv  of  the 
air,  and  who  obferveshow  flmvlv  thefe  particles  defeend, 
can  doubt  of  their  being  hollow  veficles.  We  cannot 
perhaps  explain  their  formation;  but  there  they  are.  We 
can  hardly  conceive  them  receiving  the  commotion 
W'hich  accompanied  the  fnap  without  collapfing  by  the 
agitation.  Perhaps  the  very  ceffation  cf  their  electii- 
city  may  produce  this  effedb.  ’1  hey  .will  therefore  no 
longer  float  in  the  air,  but  fall,  and  unite,  and  come  to 
the  ground  in  rain.  We  may  exped  this  rain  to  be 
copious,  for  it  is  the  produce  of  two  ftrata  of  clouds. 

It  greatly  contributes  to  the  putting  an  end  to  the 
ftorm,  by  puffing  through  the  flvata,  and  helping  to  re- 
ftore  the  equilibrium. 

One  may  at  fnfl  exped  that  a  fingle  clap  of  thunder  why  and 
will  reftore  the  equilibrium  of  any  extent  ol  clouds,  and  how  rhun. 
wre  require  an  explanation  of  their  frequent  repetition  ^cr  n  ay 
before  this  is  accomplifhed.  This  is  not  difficult,  arxdy^^ ,c°‘ 


conflderably  different  from  the  generally  iceeiveri  no¬ 
tions  of  the  fubjed.  We  confider  the  ftratum  of  char 
air  as  the  charged  elediic;  poftive  on  one  fide,  and 
negative  on  the  other,  and  coated  with  conduding 
clouds*  When  the  dilcliarge  is  made,  the  ftate  of  elec¬ 
tricity  is  indeed  changed  through  the  whole  ftratum, 
but  the  equilibrium  is  by  no  means  comuleted.  The 
ftratum  is  perhaps  a  quarter  of  a  mile  in  thicknefs.  The 
difeharge  does  not  immediately  afled  all  tin’s  ;  but  does 
it  fuperficially,  leaving  the  rcli  unbalanced.  It  is  like 
the  rdiduum  which  is  left  in  a  Leyden  phial  when  the 
difeharge  has  been  made  by  means  of  a  ipark  drawn  at 
a  diftance.  It  is  ftill  more  like  the  rtiiduum  of  the  dif¬ 
eharge  of  a  Leyden  phial  that  is  coated  only  in  patches 
on  one  fide.  Each  of  thele  patches  difeharge  w'hat  in 
immediately  under  it  and  round  it  to  a  ctrtain  imall 
diftance,  but  leaves  a  part  beyond  this  ftill  charged.- 
This  redundant  dedhicity  gradually  drflufes  kfdt  into 
the  fpaces  juft  now  difeharged  ;  and,  after  feme  confi¬ 
de  r&ble  time  has  elapfed,  another  diieharee  n  ay  be 
nmde.  In  like  manner,  the  electricity  lemaining  in  the 
interior  of  the  ftratum  difiuks  itfelf,  comes  within  the 
a£lion  of  the  coaling,  aim  may  be  again  diichaigtd  by 
a  clap  of  thunder.  We  have  a  ftill  bitter  parallel  to 
this  in  ReccanVs  experiments  with  two  or  more  plates 
of  glafs  laid  togtther.  After  the  fir  \  difeharge,  the 
internal  furfaces  will  exhibit  certain  electricity.  Lay 
the  plates  together,  and,  alter  fome  time,  the  eledhiaty 
of  the  inner  furfaces  will  be  different,  and  another  dif- 
cliargt  may  be  obtained. 

Magnehfm  affoids  the  befl.  illuftration  of  this.  If  a 
magnet  be  brought  near  a  piece  of  foil  iron,  lying  be¬ 
low  a  paper  on  which  iron  filings  are  lightly  ftrewtd, 
it  will  inflartly  induce  a  north  pole  on  one  end  and  a 
fouth  pole  on  the  other  ;  and  this  will  be  diflin&ly  ob- 
feivtel  by  the  way  in  w-hich  thefe  filings  will  arrange 
then  ft  1  \ c ?  But  if,  inftead  of  foJ t  iron,  w’e  place  a  bar 
of  hard  tempered  iieel,  ihe  iouth  pole  will  be  but  a 
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fmall  matter  removed  from  the  north  pole;  but  by  con* 
tinuing  the  magnet  long  in  the  fame  place,  the  diftribu 
tion  of  magnetiim  in  the  piece  of  hard  ftetl  will  gra¬ 
dually  advance  along  the  bar,  and  after  along  time  the 
neutral  point  will  be  almoft  in  the  middle  of  the  bar, 
and  the  fouth  pole  will  be  at  the  farther  end.  See 
Magnetism,  in  this  Svppl 

We  faid  that  the  clouds  were  the  ufual  fcenes  of  the 
violent  eledric  phenomena  We  imagine  that  the  great- 
eft  part  of  the  thunder  ftrokes  which  have  been  felt 
have  been  of  the  kind  which  Lord  Mahon,  now  Lord 
StanhoDe,  calls  the  returning  ftroke.  If  two  clouds  A 
and  B  are  incumbent  over  the  plain  a  and  b ;  and  if 
A  be  pofitive  and  B  negative,  the  earth  will  he  main¬ 
tained  in  a  negative  flate  at  a,  and  a  politive  Rate  at  b. 

If  the  difcharge  be  now  made  between  the  clouds  A 
and  B,  the  eledricity  mull  inftantly  rnfh  up  through  a 
condudor  at  a ,  and  down  through  one  at  b .  and  each 
place  will  have  a  ftroke.  The  lame  thing  will  happen 
if  the  negative  cloud  B  is  above  the  politive  cloud  A, 
but  not  in  fo  great  a  degree  ;  for  the  negative  eledri- 
city  at  a  will  now  be  much  lefs  than  in  the  other  cafe, 
becaufc  it  is  induced  only  by  the  prevalence  of  the  po¬ 
litive  cloud  A  over  tlie  more  remote  negative  cloud  B. 

This  returning  ftroke  explains,  much  better  than  wc 
can  by  any  dired  ftroke,  the  capricious  effeds  of  thun¬ 
der.  A  perlon  at  Vienna  received  a  terrible  Ihock  by 
having  his  hand  on  a  thunder-rod  during  a  violent  ex- 
plofion  which  he  faw  above  three  miles  diftant.  Sparks 
are  obferved  at  thunder  rods  at  eveiy  the  mod  diftant 
Halh  of  lightning.  . 

Beccaria  has  a  different  theory  of  thunder.  He  ima¬ 
gines  that  the  different  parts  of  the  earth  are  in  diffe- 
rent  ftates  of  eledricity,  and  that  the  clouds  are  the 
reftoring  cor.dudors.  But  this  does  not  accord  with 
what  we  know  of  eledricity.  The  earth  is  fo  good  a 
condudor,  that  Dr  Watfon  could  r.ot  obierve  any  time 
loft  in  communicating  the  eledricity  to  the  dillance  of 
more  than  lour  milts.  It  is  very  true,  that  the  earth 
is  rlmoft  always  in  a  flate  of  very  unequal,  and  even 
oppofite,  eledricity  in  its  different  parts  ;  but  this 
arifes  from  the  variety  of  clouds  ftrongly  eledrified  in 
the  oppofite  wav  This  induces  elediicity,  or  difturbs 
the  natural  uniform  diftufion  of  eledricity,  juft  as  the 
bringing  magnets  or  loadftones  into  the  neighbourhood 
of  a  piece  of  iron,  without  touching  it,  renders  it  mag- 
netical  in  its  different  parts.  While  they  continue  in 
their  places,  the  piece  of  iron  will  be  magnetical,  and 
differently  fo  in  its  cifferent  parts. 

Such  are  the  thoughts  which  occur  to  U3  on  this 
fubjed.  But  we  by  no  means  affirm  that  we  have 
given  a  full  account  of  the  procedure  of  Nature  ;  we 
have  only  pointed  out  feveral  necefi'ary  conferences  of 
the  known  laws  of  eledricity,  and  of  its  produdion  in 
the  atmofphere  by  mear.sof  natural  operations  which  are 
continually  going  on.  Thefe  mujl  operate,  and  pro- 
duce  an  eledrical  Hate  of  the  atmofphere  greatly  rdem- 
bling  what  we  obferve  :  and  we  have  fhewn,  from  the 
acknowledged  dodrines  of  eledricity,  how  this  want  of 
equilibrium  may  be  removed,  and  muft  be  removed,  by 
the  fame  operations  of  Nature.  The  equilibrium  muft 
be  reftored  bv  means  of  the  conduding  coating  furmlh- 
ed  by  the  clouds.  But  thefe  may  be  the  lrafl  confider- 
able  of  Nature’s  refources ;  and  the  fubjed  is  Hill  an 
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unexplored  field,  in  the  examination  of  which  we  may 
hope  to  make  great  progrtfs,  in  coufequence  of  our 
daily  increafing  knowledge  of  the  chemical  flute  of  the 
atmofphere.  ^  'll 

Knowledge  is  valuable  chiefly  as  it  is  ufefal.  No  I)r  Frank- 
man  ever  faw  the  propriety  of  this  apothegm  more** 


1  uven» 


man  ever  law  uic  propriety  tion  of  a 

itrongly  than  Dr  Franklin,  or  more  afiiduoufly  adhered ^u.ir(i 
to  it  in  the  courfe  of  a  long  and  ftudious  life.  1Ioav*  a^ainft 
ever  greatly  v/e  may  admire  his  fagacity,  penefation,  thunder, 
and  logical  diferimination,  in  the  diicoveries  he  has 
made  in  the  fcicnce  of  eledricity,  and  his  difeovery  of 
the  identity  of  eledricity  and  thunder,  we  muft  acknow¬ 
ledge  infinitely  greater  obligations  to  him  for  putting  it 
in  our  power  to  ward  ofF  the  fatal,  and  formerly  iutvi* 
table  ftroke,  of  this  awful  agent  in  the  hands  of  Na¬ 
ture. 

Dr  Franklin  conflders  the  earth  as  performing  the 
office  of  a  conductor  in  reftoring  the  eledric  equili¬ 
brium  of  the  atmofphere,  which  has  been  did m bed 
by  the  inccfiunt  adion  of  the  unwearied  powers  of  Na¬ 
ture. 

He  obferves  that  the  ufual  preference  will  be  given 
to  the  be  ft  condudors.  In  this  refped,  a  metal  rod  far 
furpafles  the  brick,  ftone,  timber,  and  other  lr.aeru  ls 
which  compofe  our  buildings,  efpecially  when  they  rrn 
dry,  as  is  lifually  the  cafe  in  the  thundery  fearon..  He 
therefore  advifes  us  to  place  metalline  condudors  in  the 
way  of  the  atrrofphciical  eledricity,  in  thofe  f  laces 
where  it  is  moll  likely  to  ftrike,  and  to  continue  them 
down  to  the  ir.oill  earth,  at  fomc  depth  under  the  iur- 
Lce.  Nay,  as  it  has  been  found  that  thunder  has  not 
in  every  inftance  ftruck  the  highell  parts  of  buildings, 
he  advifes  to  raife  the  metalline  condudors  to  feme  con- 
fid  erable  height  above  the  building,  the  more  certain¬ 
ly  to  invite  the  eledricity  to  take  this  courfe. 

To  enfure  fuccefs,  he  obferves  that  the  eledneal  o^e&ion* 
fhock  diffipates  water,  and  even  metalline  conductors,  for  eor- 
wheu  too  fmall.  He  therefore  advifes  to  make  the  Fueling  lf 
condudor  at  lead  half  an  inch  fquarc,  none  of  that  fize 
having  ever  been  dtftroyed,  though  fmaller  have,  Dy 
the  thunder  ;  yet  even  thefe  had  condudcd  the  thun¬ 
der  to  the  ground  with  pcrftd  fafety  to  the  building. 

No  part  of  a  condudor  muft  terminate  in  the  build¬ 
ing  ;  for  the  eledricity  accumulates  exceedingly  at  the 
remote  extremities  ot  all  long  reds,  and  tends  to  fly  ofF 
with  great  force,  efpecially  it  another  condudor  is  near. 

This  aids  the  accumulation,  by  acquiring  at  its  upper 
end  an  elediicity  e>ppolite  to  that  of  the  lower  end  of 
the  other  ;  and  this  effect,  produced  by  the  influence 
of  a  pofitive  cloud,  makes  the  upper  and  negative  end 
of  the  lower  portion  of  a  divided  condudor  draw  mue 
eledricity  to*  the  lower  end  of  the  upper  portion.  This 
redundant  eledricity,  ftror.gly  attraded  by  the  nega¬ 
tive  lower  portion,  flies  off  with  great  violence  through 
the  air;  or  if  furrourded  with  any  matter  capable  of 
converfion  into  elaftic  vapour  by  heat,  burfls  it  with  ir- 
refiftible  fo-ce  Thus  the  thunder,  ading  on  the  vane 
fpindle  of  St  Bride’s  ftecple  in  London,  Iprung  from  its 
lower  end  to  the  upper  end  of  an  iron  window  bar,  and 
burft  tlie  ftone  in  which  it  was  fixed,  by  expanding  the 
moifture  into  fteam.  In  like  manner  it  burft  the  ftone 
at  the  lower  end  of  this  bar,  to  make  its  way  to  an  iron 
cramp  which  conneded  the  oppoftte  fides  of  the  fteeple; 
from  this  it  ilruck  to  another  cramp ;  and  fo  from 
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till  it  reached  the  gutter-leads  of 
and  throwing  off  the  ftonework-  in 
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cramp  to  cramp, 
church,  hurtling 
many  places. 

All  interruptions  mnft  therefore  be  carefully  avoided, 
and  the  whole  mull  be  made  as  much  as  pofliblc  one 
continued  metal  rod. 

Farther,  Dr  Franklin,  obfervjng  the  fingular  property 
which  fharp  points  pofftfs  of  drawing  off  the  eledricity 
in  filence,  aivifts  us  to  finifn  our  conductor  with  a  fine 
point  of  gilt  copper,  which  cannot  be  blunted  by  ruft. 
fs  the  than-  But  as  thus  raifing  the  conductor,  and  pointing  it, 
der  r«»d  an  are  fo  many  invitations  to  the  thunder  to  take  this 
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and  faf'e 
conn  i- 
vance? 


courfe  ;  and  as  we  cannot  be  certain  that  the  quantity 
thus  invited  may  not  be  more  than  what  the  rod  can 
condud  with  fafety — it  has  appeared  to  Dr  Wilfon,  and 
ocher  able  eledricians,  that  it  will  be  fafer  to  give  a- 
bundancc  of  condud  to  what  may  unavoidably  vifit  us, 
without  inviting  what  might  otherwife  have  gone  harm- 
lefsly  by. 

This  was  attentively  confidered  by  Dr  Franklin,  Dr 
Watfon,  Mr  Canton,  Dr  Wilfon,  and  others,  met  as  a 
committee  of  the  Royal  Society,  at  the  defire  of  the 
Board  of  Ordnance,  to  contrive  a  conductor  for  the 
powder  magazine  at  Purflect. 

We  think  that  the  theory  of  induced  eledricity, 
founded  on  Dr  Franklin’s  difeoveries,  and  confirmed 
by  all  the  later  inventions  of  the  ekdrophorus,  condcn- 
fer,  & c.  will  decide  this  queflion  in  the  mod  fatisfadory 
manner. 

When  a  cloud  pofitivrly  electrified  comes  over  a 
building,  it  renders  it  negatively  eletrical  in  all  its 
the  if  are  of  parts,  if  of  conducting  materials,  and  even  the  ground 
rlctfncr)  Qn  which  it  (lands.  This  effect  is  more  remarkably 
produced  if  the  flrudure  is  of  a  tall  and  (lender  fhape, 
like  a  fleeple  or  a  rod.  Therefore  the  external  eledri 
cal  fluid  is  attracted  by  the  building  with  greater  force 
than  if  it  had  confifled  of  materials  lefs  conducive.  A 
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deniity,  and  not  the  quantity,  of  accumulation  which  Thunder; 
produces  the  violent  tendency  to  fly  off :  it  is  this  alone  ' 
which  makes  it  impoiTtble  to  confine  electricity  in  a  bo¬ 
dy  which  terminates  in  a  fharp  point. 

For  the  fame  reafon,  bodies  of  the  fame  materials  and 
fhape  will  increafe  the  accumulation  in  the  adjoining 
part  of  the  cloud  in  proportion  as  they  are  nearer  to  it, 
or  more  advanced  beyond  the  refl  of  the  building. 

And  bodies  of  (lender  fhape,  and  pointed,  will  pro¬ 
duce  this  accumulation  in  their  neigh  bout  hood  in  a  it  ill 
more  remarkable  degree,  and  determine  the  courfe  of 
the  difeharge  with  (Till  greater  certainty. 

But  it  is  evident  that  a  metallic  rod,  no  higher  than 
the  refl  of  the  building,  may  occaiion  an  accumulation 
in  the  adjoining  part  of  a  near  thunder  cloud  fuflicient 
to  produce  a  difeharge,  when  the  building  itfelf,  con¬ 
fiding  of  imperfect  condudors,  wrould  not  have  provo¬ 
ked  the  difeharge  at  all.  It  may  therefore  be  doubted 
whether  we  have  derived  any  advantage  from  the  con¬ 
ductor. 

To  judge  properly  of  this,  we  mud  confider  houfesEffedtofail 
as  they  really  are,  confiding  of  different  materials,  inlnter™P- 
very  different  fh3pes  and  fituations  ;  and  particularly  as ^ndudlar £ 
having  many  large  pieces  of  metal  in  their  conflrudion, 
in  various  politions  with  regard  to  the  cloud,  the  ground, 
and  to  each  other  Suppofe  all  the  red  of  the  build¬ 
ing  to  be  of  non-conducting  materials.  When  a  pofi. 
tive  thunder  cloud  comes  overhead,  every  piece  of  me¬ 
tal  in  the  building  becomes  electrical,  without  having 
received  any  thing  as  yet  from  the  cloud ;  that  end  of 
each  which  is  neared  the  cloud  becoming  negative,  and 
the  remote  end  pofitive.  But,  moreover,  the  electricity 
of  one  increafes  the  electricity  of  its  neighbour.  Then 
the  mod  elevated  becomes  more  drongly  attractive  at 
its  upper  end  than  it  would  have  been  had  the  others 
been  away ;  and  therefore  produces  a  greater  accumu¬ 
lation  in  the  nearer  part  of  the  thunder  cloud  than  it 
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difeharge  will  therefore  be  made  through  it  in  prefe-  would  otherwife  have  done,  and  it  will  receive  a  fpaVk, 


rod, 


rencc  to  any  neighbouring  building,  becaufe  it  is  more 
eminently  negative.  For  the  fame  reafon,  if  there  are 
two  buildings  equal  and  fimilar,  one  of  them  being  a 
good  condu&or,  and  the  other  being  a  lefs  perfed  one, 
the  perfed  condudor,  becoming  more  powerfully  nega¬ 
tive,  the  cloud  will  become  more  drongly  pofitive  over 
this  houfe  than  over  the  other,  and  the  droke  will  be 
^  made  through  it. 

And  on  the  The  fame  thing  muft  obtain  in  a  perfed  condudor 
thunder  continued  from  the  top  to  the  foundation  of  a  houfe, 
built  of  worfe  conducing  materials.  The  condudor  be¬ 
coming  more  eminently  negative  than  any  other  part  of 
the  building,  the  eledric  fluid  will  be  more  drongly  at- 
traded  by  it,  accumulated  in  its  neighbourhood,  and 
will  all  be  difeharged  through  it,  fo  long  as  it  is  able  to 
condud. 

If  the  building  is  of  great  extent,  the  proximity  of 
one  part  of  the  building  to  the  thunder  cloud  may  pro¬ 
duce  an  accumulation  of  cledrical  fluid  in  its  neigh¬ 
bourhood,  in  preference  to  a  more  per  fed,  but  remote, 
condu&or.  But  when  the  diftances  from  the  cloud  arc 
not  very  unequal,  the  accumulation  will  always  be  in 
the  neighbourhood  of  the  peried,  conductor  ;  and  this 
will  determine  the  difeharge  that  w  ay.  The  accumula¬ 
tion  in  the  neighbouihood  of  the  rod  will  be  imall  in¬ 
deed,  when  the  rod  is  fmall  ;  but  then  it  is  denfe,  and 
the  whole  of  eledric  phenomena  fhew  that  it  is  the 


By  this  its  lower  end  becomes  more  ‘overcharged,  and 
this  makes  the  upper  end  of  the  next  more  underchar¬ 
ged,  and  the  fpark  is  communicated  to  it,  and  fo  on 
to  the  ground  ;  which  would  not  have  happened  with¬ 
out  this  fucceffion  of  condudors.  Thus  it  is  eafy  to 
conceive,  that  the  accumulation  in  the  cloud  is  juft  in- 
fufTicient  to  produce  a  difeharge — While  things  are  in 
this  flate,  juft  ready  to  fnap,  fhould  a  man  chance  to 
pafs  under  a  bell  wire,  or  under  a  luftre  hanging  by  a 
chain,  his  body  will  immediately  augment  the  pofitive 
eledricity  of  the  lower  end  of  the  condudor  above  him, 
and  thus  will  augment  the  negative  eledricity  of  its  up¬ 
per  end.  This  a^ain  will  produce  the  fame  effed  in 
the  condudor  above  it :  and  thus  each  condudor  be¬ 
comes  more  overcharged  at  its  lower  end,  and  more  un- 
xiercharged  at  the  "upper  end.  Before  this,  eveiy  thing 
wa*  juft  ready  to  fnap.  All  wall  now  ftrike  at  once. 
The  cloud  will  be  difeharged  through  the  houfe,  and 
the  man  will  be  the  facrifice,  the  whole  difeharge  be¬ 
ing  made  through  his  body.  ’This  needs  no  demonftra- 
tion  for  any  well-informed  dedrician. »  Thoic  who  have 
only-fuch  a  knowledge  of  the  theory  as  can  be  gathered 
from- the  writings  of  Prieftley,  Gavallo,  and  other  po¬ 
pular  authors,  may  convince  themfelves  of  the  truth  of 
what  is  here  delivered  in  the  following  manner. 

In  dry  weather,  and  the  moil  favourable  circumftan- 
ces  for  good  tle&rical  experiments,  Jet  a  very  large 

globe, 
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hunger  globe,  ftaoothly  covered  with  metal,  and  well  infulated, 

-~v - be  as  highly  deft  rifled  as  pofiible,  without  expofing  it 

to  a  rapid  difiipation;  To  enfure  this  circumftance 
(which  is  important)  let  it  be  eledrified  till  it  begins 
to  fpntter,  and  note  the  date  of  the  eledrometer.  Dif- 
chairge  tins  eledreity,  -and  eledrify  it  to  about  half  of 
this  intenfity.  Provide  thtec  or  four  infulated  metal 
condudors,  about* three  inches  long  and  an  inch  diame¬ 
ter,  terminated  by  hemifpheres,  and  ail  well  poKfhed. 

Having  eledrified  the  globe,  as  above  directed,  bring 
one  of  the  infulated  condudors  (lowly  up  to  it,  and 
note  its  didance  when  it  receives  a  fpark.  In  doing 
this,  take  care  that  there  be  no  condudirg  body  near 
the  remote  end  of  the  infulated  condudor.  It  will  be 
beft  to  pnili  it  gradually  forward  by  means  of  a  long 
glafs  rod.  Withdraw  the  condudor,  difcharge  its  elec¬ 
tricity,  reftore  the  globe  to  its  former  eledricity,  indi¬ 
cated  by  an  eledrometer,  and  repeat  this  experiment 
till  the  greateft  driking  didarree  is  exadly  difeovered. 
Now  fet  another  of  the  infulated  condndors  about  half 
an  inch  behind  the  firft,  and  pufh  them  forward  toge¬ 
ther,  by  a  glafs  rod,  till  a  fpark  is  obtained.  The  dri- 
king  didance  will  be  found  greater  than  before.  Then 
repeat  this  lad  experiment,  with  this  difference,  that 
the  two  condudors  are  pufhed  forward  by  taking  hold 
of  the  remote  one.  The  driking  didance  will  be  found 
much  greater  than  before.  Lattly,  pulh  forward  the 
two  condudors,  the  remote  one  having  a  wire  commu¬ 
nicating  with  the  ground,  till  they  are  a  fmall  matter 
«: without  the  driking  didance;  and,  leaving  them  in  this 
fituation,  take  any  little  conduding  body,  fuch  as  a 
brafs  ball  fixed  on  the  end  of  a  glafs  rod,  and  pafs  it 
brifkly  through  between  the  globe  aud  the  neared  con¬ 
dudor,  or  through  between  the  two  condudors,  taking 
care  that  it  touch  neither  of  them  in  the  pafiage.  It 
will  be  feen  that,  however  fwift  the  paffage  is  made, 
there  will  be  a  difcharge  through  all  the  four  bodies. 
The  inference  from  this  is  obvious  and  demondrative. 

A  very  remarkable  inftance  of  this  fad  was  feen  at 
the  chapel  in  Tottenham  Cotut  Road,  London.  .  A 
man,  going  into  the  chapel  by  the  e?.ft  door,  was  killed 
by  the  thunder,  which  came  down  from  the  little  bell- 
houfe,  along  the  bell-wire,  and  tlie  rod  of  the  clock 
pendulum,  from  the  end  of  which  it  leaped  to  fome  iron 
work  above  the  door,  and  from  thence,  from  nail  to 
nail,  till  it  reached  the  man’s  head. 

This  interruption  of  condud,  which  is  almod  una¬ 
voidable  in  the  condrudion  of  any  building,  is  the  caufe 
of  mod  of  the  accidents  that  are  recorded  ;  for  when 
the  ends  of  thofe  communicating  condudors  are  inclo* 
fed  in  materials  of  lefs  conduding  power,  the  eledricity, 
in  making  its  way  to  the  next  in  a  very  denfe  date,  ne¬ 
ver  fails  to  explode  every  thing  which  can  be  converted 
into  eladic  vapour  by  heat.  There  is  always  a  fuffi* 
cient  quantity  of  moifture  in  the  done  or  brickwork  for 
this  purpofe  ;  and  mod  vegetable  fubdauces  contain 
moifture  or  other  expanfibie  matter.  The  done,  brick, 
or  timber,  is  burd,  and  thrown  to  a  confiderable  didance; 
or  if  kept  together  by  a  weight  of  wall,  the  wall  is 
(battered.  It  is  worth  remarking  that  although  no 
force  whatever  feems  able  to  prevent  this  explofion,  the 
quantity  of  matter  exploded  is  extremely  fmall  ;  for  the 
(tones  are  never  thrown  to  a  greater  didance  than  they 
would  have  been  by  two  or  three  grains  of  gunpowder 
properly  confined* 


All  thefe  accidents  will  be  prevented  by  giving  a  fnf-  Thunder-^ 
ficient  uninterrupted  condiid  ;  and  it  is  proper  to  make 
ufe  of  fuch  a  condudor,  although  it  may  invite  many 
difeharges  which  would  not  otherwife  happen.  So 
long  as  the  condudor  is  fufficient  for  the  purpofe,  there 
feems  to  be  no  doubt  of  the  propriety  of  this  maxim. 

But  the  mod  ferious  objediou  remains.  As  we  are  A  thunder 
certain  that  thefe  condndors,  whether  raifed  above  thej^^ 
building  or  nor,  will  produce  difeharges  through  them  even  when 
which  otherwife  would  not  have  happened,  and  as  weitisnot 
are  quite  uncertain  whether  the  quantity  contained  in  a*Me  to  dif. 
thunder  cloud  may  not  greatly  exceed  what  the  thun-^&et  ** 
dtr  rod  can  condud  without  being  difiipated  in  ^Iiuiidcr* 

it  feems  very  dangerous  thus  to  invite  a  droke  which 
our  condudor  may  not  be  able  to  difcharge.  In  par¬ 
ticular,  it  is  reafonable  to  believe  that  the  drata  of 
eledrified  clouds  which  come  near  the  earth  lofe  much 
of  their  eledricity  by  pafiing  over  the  fharp  ppints  of 
trees,  &c.  while  thofe  which  are  much  higher  may  re¬ 
tain  their  eledricity  imdiminifbed,  and  pafs  on.  May 
it  not  therefore  happen,  that  our  condudor  will  invite 
a  fatal  droke,  which  would  have  gone  harmlefsly  by  ? 

The  doubt  is  natural,  and  it  is  important. 

Let  us  fuppofe  a  very  extenlive  and  highly  eledri. 
fled  cloud,  in  a  politive  (late,  to  come  within  fuch  a  di¬ 
dance  from  a  building  as  jujl  not  to  Jlrtke  it ,  if  un¬ 
provided  with  a  condudor,  but  which  will  mod  cer¬ 
tainly  drike  the  fame  building  furnifhed  with  a  con¬ 
dudor  ;  and  let  the  eledricity  be  fo  great  that  the 
condudor  (hall  be  difiipated  in  fmoke  before  even  a 
fmall  part  of  it  i3  difeharged— What  will  be  the  fate  of 
the  building  ?  We  believe  that  it  will  be  perfedly 
fafe. 

However  rapid  we  may  fuppofe  that  motion  by  which 
eledricity  is  communicated,  it  is  dill  motion,  and  time 
clapfes  during  the  propagation.  The  cloud  is  difehar¬ 
ged,  not  in  a  very  inftant,  but  in  a  very  fhort  time. 

Part  of  the  cloud  is  therefore  difeharged,  while  it  ex¬ 
plodes  the  condudor,  and  the  eledricity  of  the  remain¬ 
der  is  now  too  weak  (by  our  fuppofition)  to  drike  the 
building  no  longer  furnilhed  with  a  condudor.  Thk 
mud  be  the  cafe,  however  large  and  powerful  the  cloud 
may  be,  and  however  fmalL  the  condudor. 

But  fuppofe  that  the  cloud  has  come  fo  near  as  to 
drike  the  building  unprovided  with  a  condudor.  Then 
as  much  will  be  difeharged  through  the  building  as  it 
can  condud  ;  and  if  the  quantity  be  too  great,  the 
building  will  be  dedroyed  :  but  let  a  condudor  (tho' 
infufii cient )  be  added.  The  difcharge  will  be  made 
through  it  as  long  as  it  lads,  and  the  remainder  only 
will  be  difeharged  through  the  lioufe,  furely  with  much 
lefs  danger  than  before. 

The  truth  of  thefe  conclufions  from  theory  is  fully 
verified  by  fad.  When  the  church  of  Newbury  in  New' 

England  was  Hriick  by  lightning  in  1755,  a  bell  wire, 
no  bigger  than  a  knitting  needle,  concluded  the  tliun 
der  with  perfed  fafety  to  the  building  as  far  down  the 
deeple  as  the  wire  reached,  though  the  droke  was  fo 
great  that  the  wire  had  been  exploded,  and  no  part  of 
it  remained,  but  only  a-mark  along  the  wall  occaftoncd 
by  its  fmoke.  From  the  termination  of  the  wire  to  the 
ground  the  deeple  was  exceedingly  (battered,  and  dopes 
of  great  weight  were  thrown  out  from  the  foundation 
( where  they  were  probably  moifter)  to  the  didance  of 
2Q  and  30  feet. 

Another 
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T  kinder.  Another  remarkable  inftance  happened  in  the  fum- 

- '  mer  palace  at  St  Peterfburg.  A  Heyduk  and  a  foldier 

of  a  foot  regiment  were  (landing  centincis  at  the  door 
of  the  jewel-chamber  :  the  Heyduk,  with  his  fcimitar 
refting  on  his  arm,  was  carelefsly  leaning  on  the  folclier, 
who  had  his  muftcet  fhouldered.  Both  were  ftruck 
down  with  lightning  ;  and  the  foldier  was  killed,  his 
left  leg  fcorched,  and  his  fhoes  burft.  The  Heyduk 
had  received  no  damage,  but  felt  himfelf  tripped  up,  as 
if  a  great  dog  had  run  againft  him.  A  narrow  flip  of 
gold  lace,  which  was  fewed  along  the  feam  of  his  jacket 
and  pantaloon  breeches,  reaching  to  his  fhoes,  had  been 
exploded  on  the  left  fide.  This  feems  to  have  been  his 
protection.  In  all  probability,  the  ftroke  came  to  both 
along  the  mufket  for  perhaps  to  the  Heyduk  along  the 
fcimitar).  The  Heyduk  had  a  complete,  though  in- 
fufiicient,  condu&or,  and  was  fafe.  The  foldier  had 
not,  and  was  killed.  The  pufh  felt  by  the  former  pro¬ 
bably  arofe  from  the  explofion  of  the  lace. 

It  feems  therefore  plain  that  metalline  condu&ors 
are  always  a  protection  ;  that  advancing  them  above 
the  building,  increafes  their  prote&ion;  and  that  point¬ 
ing  them  may  fometimes  enable  them  to  diminifh  a 
flroke,  by  difeharging  part  of  the  electricity  filently. 

Dr  Franklin  having  formed  all  his  notions  of  thun¬ 
der  from  his  pre-eftabli(hcd  theory,  and  having  fecn  the 
principal  phenomena  fo  conformable  to  it,  was  natu¬ 
rally  led  to  expect  this  conformity  in  cafes  which  he* 
could  not  eafily  examine  precifely  by  experiment.  Ac¬ 
cordingly,  in  his  fir  11  diflertation,  he  affirmed  that  a 
fine  point  always  difehargea  a  thunder  cloud  filently, 
and  at  a  great  diftance.  The  analogous  experiments  in 
artificial  electricity  are  fo  beautiful  and  fo  perfpicuous, 
that  this  confidence  in  the  prote&ing  power  of  fine 
points  is  not  furprifing :  and  this  confidence  was  ren¬ 
dered  almoft  complete  by  a  moft  fingular  cafe  which 
fell  under  his  own  obfervation  He  was  awakened  one 
night  by  loud  cracks  in  his  flair  cafe,  as  if  foine  perfon 
had  been  ladling  the  wainfeoating  with  a  great  horfe- 
whip.  He  thought  it  fo,  and  got  up  in  anger  to  chide  the 
idle  fool.  On  looking  out  at  his  chamber  door,  he  faw 
that  the  difturbance  proceeded  from  electric  explofions 
at  fome  interruptions  of  his  conductor.  He  faw  the 
electricity  pafs,  fometimes  in  bright  fparks,  producing 
thofe  loud  thwacks,  and  fometimes  in  a  long  continued 
flreamof  denfe  white  dazzlinglight  as  big  as  his  finger, 
illuminating  the  ft  air  cafe  like  lunfhine,and  making  a  loud 
noife  like  a  cutler’s  wheel.  Had  the  cloud  (fay9  he)  re¬ 
tained  all  this  till  it  came  within  ftriking  diftance,  the 
confequences  would  have  been  inconceivably  dreadful. 
Yet  not  long  after  this  he  found  that  he  had  been  in  a 
miftake;  for  the  houfe  of  Mr  Watt  in  Philadelphia,  fur- 
nifhed  with  a  finely  pointed  condu&or,  was  llruck  by 
a  terrible  clap  of  thunder,  and  the  point  of  the  con¬ 
ductor  was  melted  down  about  two  inches.  'Phis  is 
perhaps  the  only  inftance  on  record  of  a  finely-pointed 
rondutlor  being  llruck.  The  board  room  at  the  pow¬ 
der  magazine  at  Purfleet  was  indeed  ftruck,  though 
provided  with  a  conductor  ;  but  the  ftroke  was  through 
another  part  of  the  building.  St  Peter’s  church,  Corn- 
hill,  has  been  eight  times  ftruck  between  1772  and 
1787  ;  while  St  Michael’s,  in  its  neighbourhood,  and 
much  higher,  has  never  had  a  ftroke  fi nee  1772,  when 
it  was  furnifhed  with  an  excellent  pointed  conductor  by 
Mr  Nairne. 


Dr  Franklin  having  feeri  the  above  exception  to  his  Thunder,- 

rule,  and  reftedled  on  it,  acknowledges  that  there  are  - v— 

cafes  where  a  pointed  condu&or  may  be  ftruck,  viz.  A 
when  it  ferve3  as  a  ftepping  ftone,  to  complete  a  canal  of  conductor 
conveyance  already  near  completed.  A  fmall  cloud  may  fome, 
may  fometimes  ferve  as  a  ftepping  ftone  (like  the  man  f*lles 
coming  under  a  luftre)  for  the  eleclricity  to  come  outItruc*' 
of  a  great  cloud,  and  difeharge  through  the  pointed  con¬ 
ductor.  Whenever  it  comes  to  the  ftriking  diftance 
from  the  conductor,  it  will  explode  at  once  ;  whereas 
the  great  cloud  itfelf  muft  have  come  nearer,  and  had  its 
force  gradually  dirrinifhed.  It  is  remarkable  that  a  point, 
employed  in  this  way  in  artificial  eleflricity,  muft  be 
brought  nearer  to  another  body  than  a  bail  need  be, 
before  it  Can  receive  a  ftroke.  The  difference  is  about 
one  third  of  the  whole.  Nairne  found,  that  a  bail  one 
nine-tenths  inches  in  diameter,  exploded  at  the  diftance 
of  nine  inches,  and  a  point  at  fix  inches  diftance. 

We  muft  alfo  obferve  that  a  pointed  conductor  can 
have  no  advantage  over  a  blunt  one  in  the  cafe  of  a  re¬ 
turning  ftroke;  which  is  perhaps  the  mod  common  of 
any.  This  depends  on  another  difeharge,  which  is  made 
perhaps  at  a  great  di fiance.  This  was  moft  diftinCtly 
the  cafe  in  the  inftance  mentioned  fome  time  ago,  of 
the  perfon  at  Vienna  who  had  a  fhock  from  a  thunder 
rod  by  an  explofion  fardiftant.  This  thunder  rod  wa3 
a  verv  fine  one,  furnifhed  with  five  gilt  points. 

Still,  however,  this  property  of  (harp  points  was  great-  Dr 
ly  over-rated  by  Dr  Franklin,  and  thofe  who  took  all  lin  over- 
their  notions  of  eleclricity  from  the  fimple  difeoveries  rated  the 
of  his  fagaciouB  mind.  Unfortunately  Dr  Franklin  had^ot^°® 
not  cultivated  mathematical  knowledge  ;  and,  ever  ea-  COndu&or*i 
ger  after  difeovery,  and  ardent  in  all  his  purfuits,  his 
wonderful  penetration  carried  him  through,  and  feldom 
allowed  him  to  reft  long  on  falfe  conclulions.  He  was 
certainly  one  of  the  great  etl  phi  lof op  hers  ;  and  a  little  e- 
rudition  would  perhaps  have  brought  him  fide  by  fide 
with  Newton.  It  was  referved,  however,  for  Lord  C. 
Cavendifh  and  for  iEpinus,  to  fubjcCl  the  inveftigations 
of  Franklin  to  number  and  meafure.  By  fludying  what 
they  have  written  on  the  fubject,  or  even  the  view  which 
wc  have  given  of  their  theory  ir.  the  article  Electri¬ 
city  ( Suppl .),  the  reader  will  be  fully  convinced,  that 
a  point  has  little  or  no  advantage  over  a  ball,  with  re- 
fpeCl  to  a  thunder  cloud  which  is  brought  to  the  thun¬ 
der  rod  by  a  brifk  wind  ;  although,  when  it  comes  (low¬ 
ly  up  duringan  almoft  perfeCl  cairn,  it  may  difeharge  all 
that  can  be  difeharged  without  a  fuap.  The  conllipa- 
tion  in  a  point  is  indeed  very  great,  but  the  quantity 
conllipated  is  moderate;  and  therefore  its  adlion,  at  any 
confiderable  diftance,  is  but  trifling.  All  this  is  fully 
verified  by  Dr  Wilfon’s  judicioiKs  experiments  in  the 
Pantheon.  He  had  a  prodigious  quantity  of  ele&rifi- 
ed  furface  fufpended  there,  and  made  a  pointed  appa¬ 
ratus  come  to  its  ftriking  diftance  with  a  motion  which 
he  could  regulate  and  meafure.  And  he  found  that 
with  the  very  moderate  velocity  of  twelve  feet  in  a  fe- 
cond,  he  never  failed  of  procuring  a  very  fmart  ftroke. 

The  experiments  made  in  the  ufual  way  by  the  parti- 
fans  of  (harp  points  (for  it  became  a  matter  of  indecent 
party)  were  numberlefs,  and  decidedly  in  their  favour. 

The  great  and  juft  authority  of  Dr  Franklin,  who  was 
one  of  the  committee,  procured  them  flill  more  confi- 
deration,  or  at  leaft  hindered  people  from  feeing  the 
force  of  Dr  Wilfon’s  reafoning.  It  is  fomewhat  fur¬ 
prifing. 
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lander,  priting,  that  Dr  Wilfon,  a  lover  of  mathematical  learn- 

|-Y -  in g,  and  a  good  judge,  as  appears  from  his  publication 

of  the  papers  of  Mr  Robins,  did  not  himfelf  fee  the  full 
force  of  his  own  experiments.  He  had  not  furely  flu- 
died  either  TRpinus  or  Csvendifh.  He  indeed  frequent¬ 
ly  fays,  that  the  Rate  of  the  ele&ricity  in  a  thunder  cloud, 
and  in  coated  glafs,  is  exceedingly  different ;  and  that  the 
firR  extends  its  fenfible  influence  much  farther  than  the 
laft,  when  both  have  the  fame  quantity  of  ele&iicity. 
But  lie  feems  not  to  have  formed  to  himfelf  any  ade¬ 
quate  notion  of  the  difference.  Had  he  done  this,  he 
would  have  feen  that  he  lias  difpofed  his  great  ele&ri- 
ned  furface  very  improperly.  It  fhould  have  been  col¬ 
lected  much  nearer  his  pointed  apparatus,  that  this 
might,  if  potlible,  have  been  within  the  fpliere  of  at 
traction  of  every  part  of  his  artificial  cloud.  He  would 
then  have  found  refults,  fome  of  which  would  have  been 
much  more  favourable  to  his  own  general  opinion, 
while  others  would  have  exhibited  the  peculiarities  of 
the  iharp  point  in  a  more  fhowy  manner  than  any  thing 
vve  have  feen. 

Reafoning  from  the  true  theory  of  coated  glafs,  we 
[,'uTverv  (hall  learn  that,  when  the  glafs  is  exceedingly  thin, 

I  like  co  it-  th  e  accumulation  ot  electricity,  or  the  charge,  will  be 
'glafs;  exceedingly  great ;  while  the  external  appearance,  or 
apparent  energy,  of  the  eleftricity  may  he  hardly  fen¬ 
fible,  and  will  extend  to  a  very  fmall  diflance.  Thus, 
a  circular  plate  of  coated  glafs,  fix  inches  in  diameter 
and  one-twentieth  thick,  when  electrified  fo  as  to  make 
an  electrometer  diverge  50  degrees,  contains  about  60 
times  as  much  electricity  as  a  brafs  plate,  of  the  fame 
diameter,  electrified  to  the  fame  degree  ;  and  thefe  two 
will  have  the  fame  influence  on  an  cle&rometer  placed 
at  a  diflance  from  them,  and  will  give  a  fpark  nearly  at 
the  fame  diltance.  The  fpark  from  the  coated  glafs 
will  be  bright,  and  will  give  a  fliock  ;  while  that  from 
the  brafs  plate  will  be  trifling.  The  caufe  of  the  equa¬ 
lity  of  influence  is,  that  the  pofitive  ekaricity  of  the 
one  fide  of  the  coated  glafs  is  almoft  balanced  by  the 
negative  ekaricity  of  the  other  fide,  and  the  unbalan¬ 
ced  part  is  about  T'?th  of  the  whole.  If  we  now  take  a 
brafs  plate  of  46I  inches  in  diameter,  and  ekanfy  it 
to  the  fame  degree  with  the  coated  glafs,  we  fhall  find 
that  it  will  require  the  fame  number  of  turns  of  the  ma¬ 
chine  to  bring  it  to  this  (late,  or  to  charge  the  coated 
glafs.  They  contain  the  fame  quantity  ot  ekaricity, 
and  the  fpark  of  both  will  give  the  fame  fliock.  But 
this  large  plate  will  have  a  much  wider  influence  :  a 
perfon  coming  within  ten  feet  of  it  will  fee  his  hair  bend 
towards  it,  and  feel  like  a  cobweb  on  his  face. 
ri  the  It  may  be  farther  demonftrated  that  the  power  of 
Aue.ice  of,-  point  to  abflraa  the  ekaricity  to  a  given  degree  from 
arp  points  the  large  plate,  is  vaftly  fmaller  than  its  power  to  ab- 
trlfllng‘  dlraa  it  to  the  fame  degree  from  the  coated  plate.  This 
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is  different  in  the  different  degrees  of  the  abilraition,  and  'n>u'?.kr.^ 
cannot  be  exprefled  by  any  one  number. 

A 11  thefe  conliderations  taken  together,  fhew  us  that 
the  pointed  conductor  has  little  advantage  over  the  ball 
in  the  circumtlance  above-mentioned.  It  has,  however, 
an  advantage,  and  therefore  fhould  be  employed  ;  and 
in  the  cafe  of  a  calm,  or  very  gentle  progrefs  of  the 
thunder  cloud,  the  advantage  may  be  very  great.  ^ 

Thus  we  think  the  qnellion  decided  ;  and  the  only  An  ‘xten- 
remaining  conlideration  is  the  quantity  of  metallic  con- five  an  l 
dinSl  that  fhould  be  given.  Prudence  reaches  us  not  to  ‘uhftsjntial 
fpare,  efpecially  in  very  lofty  buildings  I  he  coiuluc ^ 
tor  on  the  dome  of  St  Paul’s  in  London  confifts  of  four  rhff  Cjucf 
iron  Rraos,  each  four  inches  broad  and  one  half  an  inchf-cumy. 
thick.  This  condu&or  was  once  made  red  hot  by  a 
thunder  Itroke.  No  inftance  Ins  been  found  of  a  rod 
one  half  an  inch  fquare  being  exploded.  The  accident 
at  Mr  Watt’s  houfe  in  Philadelphia  is  curious.  The 
brafs  wire  which  terminated  the  rod  had  been  ten  inches 
long  and  one  fonith  thick  at  the  bafe,  and  two  one-lialf 
inches  were  melted  It  was  unable,  therefore,  to  con¬ 
duct  that  Rroke  when  it6  diameter  was  lefs  than  one- 
fixteenth  of  an  inch. 

We  recommend  lead  or  copper  in  preference  to  iron. 

Iron  wafles  by  ruR,  and  by  exfoliating  retains  water, 
which  may  be  dangerous  by  its  expanhon.  A  Rrap  of 
lead,  two  inches  broad  and  one  fourth  thick,  Rapled 
down  to  the  roof  or  wall  with  brafs  Raples,  fecures  us 
from  all  rilks  from  negletl.  An  iron  rod,  or  one  faf- 
tened  with  iron  cramps,  requiies  frequent  infpeclion,  to 
fee  that  nothing  has  failed  or  walled  by  ruR.  The 
point  or  points  "fhould  finely  be  copper.  It  would  be 
very  proper  to  connect  all  the  leads  of  the  ridges,  gut¬ 
ters,  and  fpouts,  with  the  condu&oi,  by  Rraps  of  lead. 

This  will  greatly  extend  its  protection. 

A  great  extent  of  building  is  not  fufliciently  feenred 
by  one  conductor.  And  a  powder  magazine  fhould  have 
fome  e reded  round  it  at  a  diRance  on  mails. 

— *-  »  *++  • —  - 

Maxims  in  a  Thunder  Storm. 

Avoid  being  under  trees — but  be  near  them  :  do  not 
avoid  rain.  When  in  a -room,  avoid  the  fire-fide,  which 
would  bring  you  into  the  neighbourhood  of  the  higheft 
part  of  the  houfe,  viz.  the  Rack  of  chimneys.  The  bell- 
wire,  the  grate,  the  lire  irons  —  are  bad  neighbours  Nay, 
the  foot  of  the  chimney  is  not  a  good  one,  efpecially  if 
it  has  ever  caked  together  by  burning  (a).  Go  to 
the  middle  of  the  room,  and  fit  down,  if  not  near  a 
luRre,  or  any  thing  hanging  from  the  ceiling.  Avoid 
mirrors,  or  gilded  mouldings. 

T KUXDF.K.  Clouds ,  in  phyfiology,  are  thofe  clouds 
which  are  in  a  Rate  fit  for  producing  lightning  and 
thunder.  See  the  preceding  article. 

4  S  THUS, 


(a)  In  the  terrible  thunder  itroke  on  Leven  Houfe  in  Scotland,  the  two  great  ftreams  of  ekaricity  had  ta- 
”*en  the  courfe  of  the  vents  which  had  been  mod  in  ufe,  but  not  to  get  at  the  iron  work,  for  it  had  branched 
off  from  the  vents,  at  a  great  diflance  from  the  bottom.  The  chief  conduftors  through  the  building  had  been 
various  eilded  mouldings,  gilded  leather  hangings,  gilded  fkreens,  pidure  frames,  and  the  foil  of  mirrors.  In  this 
proo-refs  the  flops  have  been  fo  many,  and  fo  capricious,  that  no  line  of  progrefs  can  be  traced,  according  to 
anv°nrincipk.  ’  The  thunder  feems  to  have  eleftrified  at  once  the  whole  of  the  leaden  roof,  and,  befidcs  the 
two  main  tracks  along  the  vents,  to  have  afterwards  darted  at  every  metal  thing  111  its  way.  1  he  lowed  point 
of  the  track  was  a  leaden  water  ciltern  ;  which,  however,  received  no  damage  ;  but  a  thick  llonc  wall  was  burlt 
through  to  get  at  it. 
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Thus  THUS,  in  fea  language,  a  word  ufed  by  the  pilot 
Tierra  d  1  *n  d'rC(^n£  l^e  helm(man  or  fteerfman  to  keep  the  fhip 
Feugo  C  *n  ^er  Pre^er)t  fituation  when  failing  with  a  fcant  wind, 

t - v—  fo  that  (he  may  rot  approach  too  near  the  direction  of 

the  wind,  which  would  (hiver  her  fails,  r.or  fall  to  lee¬ 
ward,  and  run  farther  out  of  her  courfe. 

TIBERIAS  (anc  geog.),  the  laft  town  of  Galilee, 
fituated  on  the  fouth  fide  of  the  lake  Tiberias  ;  built  by 
Herod  the  Tetrarch,  and  called  Tiberias  in  honour  of 
the  Emperor  Tiberius  ;  diftant  30  (tadia  from  Hippus, 
60  from  Gadara,  and  1  20  from  Scythopolis  :  whence 
it  appears  to  have  been  at  no  great  diftance  from  where 
the  Jordan  runs  out  of  the  lake.  It  is  a  number  of 
times  mentioned  by  St  John  the  Evangelift.  Pliny  places 
it  on  the  wed  extremity  of  the  lake,  commending  the 
falubrity  of  its  hot  waters.  Jerome  fays,  the  ancient 
name  was  Chenneretb  ;  which,  if  true,  will  account  for 
the  name  of  the  lake. 

TIERRA  del  Fuego,  feveral  iflands  at  the  fouth- 
crn  extremity  of  America.  They  take  their  name  from 
si  volcano  on  the  largeft  of  them.  They  are  all  very 
barren  and  mountainous ;  but  from  what  Mr  Forfter 
fays,  in  his  Voyage  to  the  South  Sea,  the  climate  does 
not  appear  to  be  fo  rigorous  and  tempeftuous  as  it  is 
represented  in  Anfon’s  Voyage.  Upon  the  lower  grounds 
and  iflands,  that  were  fheltered  by  the  high  mountains, 
Mr  Forfter  found  feveral  forts  of  trees  and  plants,  and  a 
variety  of  birds.  Among  the  trees  was  Winter's  bark- 
tree,  and  a  fpecies  of  arbutus ,  loaded  with  red  fruit  of  the 
tize  of  fmali  cherries,  which  were  very  well  tailed.  In 
fome  places  there  is  alfo  plenty  of  celery.  Among  the 
birds  was  a  fpecies  of  duck,  of  the  fize  ofagoofe,  which 
ran  along  the  fea  with  amazing  velocity,  beating  the 
water  with  its  wings  and  feet.  It  had  a  grey  plumage, 
with  a  yellow  bill  and  feet,  and  a  few  white  quill  fea¬ 
thers.  At  the  Falkland  iflands  it  is  called  a  loggerhead- 
duck.  Among  the  birds  are  alfo  plenty  of  geefe  and 
falcons.  The  rocks  of  fome  of  the  iflands  are  covered 
with  large  mufcle  fhells,  the  fi(h  of  which  is  well  fla¬ 
voured.  The  natives  of  this  country  are  fhort  in  their 
perfons,  not  exceeding  five  feet  fix  inches  at  moft,  their 
heads  large,  their  faces  broad,  their  cheek  bones  promi¬ 
nent,  and  their  nofes  flat.  They  have  little  brown  eyes, 
without  life  ;  their  hair  is  black  and  lank,  hanging  a- 
bout  their  heads  in  diforder,  and  befmeared  with  train- 
oil.  0n  the  chin  they  have  a  few  draggling  fhort  hairs 
inftead  of  a  beard.  The  whole  affemblage  of  their  fea¬ 
tures  forms  the  mod  loath  fome  picture  of  mifery  to 
which  human  nature  can  pofTibly  be  reduced.  Thofe 
which  Mr  Forfter  faw  had  no  other  clothing  than  a 
fmali  piece  of  feal  fkin,  which  hung  from  their  iboulders 
to  the  middle  of  their  back,  being  fattened  round  the 
neck  with  a  firing  :  the  reft  of  their  body  was  perfectly 
naked.  Their  natural  colour  feems  to  be  an  olive  brown, 
with  a  kind  of  glofs,  refembling  that  of  copper ;  but 
many  of  them  difgnife  themfelves  with  ftreaks  of  red 
paint,  and  fometimes,  though  feldom,  with  white.  Their 
whole  charadcr  is  a  ftrange  compound  of  ftupidity,  in¬ 
difference,  and  inactivity.  They  have  no  other  arms 
than  bows  and  arrows  ;  and  their  inflruments  for  fill¬ 
ing  are  a  kind  of  fifh  gigs.  They  live  chiefly  on  feals 
flefh,  and  like  the  fat  oily  part  moft.  There  is  no  ap¬ 
pearance  of  any  fubordination  among  them  ;  and  their 
mode  of  life  approaches  nearer  to  that  of  brutes  than 
that  of  any  other  nation* 
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TfLLANDSIA,  the  large  barren  witD  pine  of  Tillandfi* 
the  Weft  Indies  ;  a  genus  of  the  monogynia  order,  be- 
longing  to  the  hexandria  clafs  of  plants.  It  is  called 
Caragatua  by  Father  Plumier,  and  is  a  parafitic  plant, 
and  ought  perhaps,  in  ftrid  propriety,  to  be  denomina¬ 
ted  an  aquatic  :  for  although  it  is  fuf pended  in  the  air 
among  the  branches  of  lofty  trees,  to  whofe  boughs  it 
is  fattened  by  its  numerous  roots  *,  yet  it  is  not  indebt¬ 
ed  to  thofe  boughs,  like  the  mifietoe  and  other  parafitic 
plants,  for  nourifhment,  but  merely  for  fupport ;  pro¬ 
vident  Nature  having,  in  a  very  extraordinary  manner, 
fupplied  this  with  other  means  to  prefer ve  its  exiflence: 

For  the  leaves,  which  much  refemble  thofe  of  the  pine¬ 
apple,  but  are  larger,  furround  this  plant  in  a  circular 
manner  ;  each  leaf  being  terminated  near  the  ftalk  with 
a  hollow  bucket,  which  contains  about  half  a  pint  of 
water.  It  is  by  thefe  numerous  fmali  refervoirs  of  wa¬ 
ter  that  the  roots,  as  well  as  every  other  part  of  this 
plant,  are  fupplied  with  nourifhment  without  the  help 
of  any  earth.  The  flonrifhing  condition  of  this  plant, 
as  well  as  the  great  growth  of  fig-trees,  upon  barren 
rocks,  fhews  that  water  is  of  greater  ule  to  vegetation 
than  earth. 

One  contrivance  of  Nature  in  this  vegetable,  fay3 
Dr  Sloane,  is  truly  admirable.  The  feed  is  crowned 
with  many  long  downy  threads,  not  only  that  it  may 
be  carried  everywhere  by  the  wind,  but  that  by  thofe 
threads,  when  driven  through  the  boughs,  it  may  be 
held  fail,  and  Hick  to  the  arms  and  prominent  parts  of 
the  barks  of  trees.  So  foon  as  it  fprouts  or  germinates, 
although  it  be  on  the  under  part  of  a  bough,  its  leaves 
and  (talks  rife  perpendicular  or  erect  :  if  they  afliimed 
any  other  direction,  the  cifterrv  or  refervoir  juft  men¬ 
tioned,  made  of  the  hollow  leaves,  could  not  hold  water, 
which  is  nectfiary  to  the  life  and  nourifhment  of  the 
plant.  In  fcarcity  of  water  this  refervoir  is  ufeful,  not 
to  the  plant  only,  but  to  men,  and  even  to  birds  and 
*a!l  forts  of  infeCts,  which  come  thither  in  troops,  and 
feldom  go  away  without  refrefhment. 

To  the  fame  purpofe,  Dampier,  in  his  Voyage  to 
Campcacliy,  relates,  “  that  the  wild  pine  has  leaves  that 
will  hold  a  pint  and  a  half  or  quart  of  rain-water,  which 
refrefties  the  leaves,  and  nourishes  the  roots.  When  we* 
find  thefe  pines,  we  (tick  our  knives  into  the  leaves,  juft 
above  the  root ;  and  the  water  gufhing  out,  we  catch 
it  in  our  hats,  as  I  myfelf  have  frequently  done,  to  my 
great  relief.0 

TIMiEUS,  a  Greek  hi  (tori  an,  the  fon  of  Andre* 
r.icus,  who  was  eminent  for  his  riches  and  excellent 
qualities,  was  born  at  Tauromemum  in  Sicily,  and 
ilonrifhed  in  the  time  of  Agathocles.  He  wrote  feve¬ 
ral  books,  and  among  the  reft  an  hi  dory  of  his  own 
country  ;  but  they  are  all  loft. 

T iMiEUS,  a  famous  Pythagorean  philofopher,  was 
born  at  Focres  in  Italy,  and  lived  before  Plato.  There 
is  (till  extant  a  fmali  treatife  of  his  on  Nature  and  the 
Soul  of  the  World,  written  in  the  Doric  dialed.  This 
treatife,  which  is  to  be  found  in  the  woiks  of  Plato, 
furnifhed  that  great  philofopher  with  the  fubjed  of  his 
treatife  intitled  Timxus. 

TINNING,  the  covering  or  lining  of  any  thing 
with  melted  tin,  or  with  tin  reduced  to  a  very  fine  leaf. 
Looking-glaffes  are  foliated  or  tinned  with  thin  plates 
of  beaten  tin,  by  a  procefs  deferibed  under  the  title  Fo¬ 
il  a  ting,  EncycL 
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nnfa?.  Kettles,  fauce-pans,  and  other  kitchen  utenfds,  which 
—  are  ufually  made  of  copper,  are  tinned  by  the  following 
procefs :  The  furface  to  be  tinned,  it  of  new'  copper, 
fhould  firft  be  cleaned  or  fcoured  v/ith  fait  ar.d  fulphu- 
ric  acid  (vitriolic  acid)  diluted  with  water.  This,  how. 
ever,  is  not  always  done ;  fome  workmen  contenting 
themfelves  with  fcouring  it  with  fand  peife&ly  dry,  or 
with  feales  of  iron.  Powdered  rohn  is  then  ftrewed 
over  it ;  and  when  the  veffel  or  utenfil  is  confiderably 
heated,  melted  tin  is  poured  into  it,  and  rubbed  with 
flax  coiled  hard  over  the  furface  to  be  coated.  '1  his 
tin  may  be  either  pure,  fuch  as  that  known  by  the  name 
of  grain  tin  ;  or  a  compofition  .confiding  of  two  parts 
of  tin  and  one  of  lead.  For  very  obvious  rcafons,  w'e 
fhould  certainly  prefer  the  pure  tin  ;  but  the  generality 
of  woikmen  give  the  preference  to  the  competition,  be- 
caufe  the  furface  coated  with  it  appears  more  brilliant. 
The  tin  is  not  always  put  into  the  veffel  in  a  liquid 
date  ;  for  fome  workmen  drew'  it  in  fmall  pieces  over 
the  furface  to  be  coated,  and  then  heat  the  veffel  till 
the  tin  melt,  when  they  rub  it  as  formerly. 


peated  for  every  coat  of  the  compofition  that  is  applied; 
two  coats  of  the  compofition  are  quite  fufficient  for  cu¬ 
linary  utenfils  or  veflels,  and  a  thin  coat  of  grain  tin  . 
may  be  applied  over  the  lad  coat  of  the  compofition, 
to  fmooth  it.  The  author  adds,  that  his  compofition 
may  be  employed  for  covering  or  plating  the  furfaces 
of  all  materials  made  of  copper,  brafs,  iron,  and  other 
metals  or  mixtures  of  metals,  and  that  it  fhould  be  an- 
plied  with  a  charcoal  fire  in  preference  to  any  other 
fire.  All  this  may  be  true,  and  it  may  be  a  very  va¬ 
luable  coating  to  copper  ;  but  the  fcarcity,  high  price, 
and  infufibility  of  platinum,  mud  for  ever  prevent  it 
from  coining  into  very  general  life. — We  think  that 
even  the  Enamelling  of  Jrcjfels  for  the  Kitchen  mud  be 
more  common.  See  that  article  in  this  Supplement. 

The  following  procefs  is  lefs  expentive,  whild  the 
coating  given  by  it  is  exceedingly  durable,  adds  drength 
to  the  copper  veffel,  and  fecures  it  much  longer  than 
the  common  tinning  from  the  aftion  of  acids  : 

When  the  veffel  has  been  prcpaied  and  cleaned  in  the 
ufual  manner,  it  n.uft  be  toughened  on  the  iiifide  by 


In  tinning  old  veffels  which  have  been  tinned  before,  "being  boat  on  a  rough  anvil,  111  order  that  the  tinning 


the  procefs  is  fomewhat  different.  In  tliefe  cafes,  the 
furface  is  fird  feraped  with  an  indrnment  proper  for 
the  purpofe,  or  fcoured  with  the  feales  of  iron,  which 
may  be  always  found  in  a  hlackfmith’s  (hop  :  it  is  then 
drtwed  over  with  fal  ammoniac  in  powdei,  indcad  of 
rofin,  or  an  infufion  of  fid  ammoniac  in  dale  urine  is 
boiled  in  it  till  the  urine  be  evaporated,  and  it  is  then  tin¬ 
ned  with  pure  tin  ;  the  compofition  of  tin  and  lead  be¬ 
ing  in  this  cafe  never  ufed.  The  tin,  while  liquid,  is 
rubbed  into  the  furface  with  a  piece  of  fal  ammoniac, 
in  dead  of  a  bundle  of  flax  When  iron  veflels  are  to 
be  tinned,  they  are  fird  cleaned  with  muriatic  acid,  af¬ 
ter  which  the  procefs  is  the  fame  as  in  the  tinning  of 
old  copper. 

In  the  year  1785,  Mr  John  Ponlain  of  Mortlake, 
Surrey,  obtained  a  patent  for  the  difeoverv  of  a  new 
compofition  for  tinning  veflels,  efpecially  fuch  as  are 
ufed  for  culinary  pnrpofe3.  This  compofition  coniids 
of  grain  tin  one  pound,  good  malleable  iron  one  ounce 
and  a  half,  platinum  one  drachm,  filver  one  pennyweight, 
gold  three  grains  :  the  whole  mud  be  well  filled  toge¬ 
ther  in  a  crucible,  with  one  ounce  of  pounded  borax, 
and  two  ounces  of  pounded  glafs,  and  then  cad  in  fmall 
ingots.  1  he  compofition,  to  be  fit  for  ufe,  mud  be 
heated  and  put  in  a  metal  mortar,  alfo  heated  over  a 
fire,  and  well  pounded  w  ith  a  heated  metal  pedlc  ;  when 
it  is  well  pounded,  make  an  ingot  of  it,  by  putting  it 
on  the  fire  in  a  mould  made  of  iron  plate,  in  which 
mould  the  compofition  mud  be  well  dirred  and  let  to 
cool ;  then  it  is  fit  for  ufe.  To  apply  the  compofition, 
fird  tin  the  utenfil  or  veffel  with  grain  tin  and  fal  am¬ 
moniac,  as  is  ufually  done  in  the  common  way  of  tin¬ 
ning  ;  clean  w'ell  the  tinned  part  of  the  metal  utenfil  or 
veffel,  and  then  apply  a  coat  of  the  compofition  with 
fal  ammoniac,  as  is  ufually  done  in  the  common  way  of 
tinning;  and  when  the  compofition  is  well.fpread,  let 
it  cool  ;  then  make  it  a  little  red-hot  in  all  its  parts,  to 
neal  it,  and  plunge  the  metal  utenfil  or  veffel,  while  yet 
hot,  in  cold  water ;  then,  with  a  fharp  feraper,  ferape 
and  rub  off  the  rough  or  grumous  particles  of  the  com- 
pofition  applied  on  the  metal  utenfil  or  vefiel,  and  fcour 
it  well  with  fand.  The  fame  operation  mud  be  re¬ 


may  hold  better,  and  be  more  intimately  conne&ed 
with  the  copper.  The  procefs  of  tinning  mud  then  lie 
begun  with  perfedly  pure  grained  tin,  having  an  addi- 
tion  of  fal  ammoniac  indead  of  the  common  colophonium 
or  reiin.  Over  this  tinning,  which  nuitl  cover  the  copper 
in  an  even  and  uniform  manner  throughout,  a  fecund 
harder  coat  mud  be  applied,  as  the  fird  forms  only  a 
kind  of  medium  for  connecting  the  fecond  with  the 
cooper.  For  this  fecond  tinning  you  employ  pure 
grained  tin  mixed  with  zinc  in  the  proportion  of  two 
to  three,  which  mud  be  applied  alfo  with  fal  ammoniac 
fmooth  and  even,  fo  that  the  lower  ftratum  may  be  en¬ 
tirely  covered  with  it.  This  coating,  which,  by  the 
addition  of  the  zinc,  becomes  pretty  hard  and  folid,  is 
then  to  be  hammered  with  a  finoothing  hammer,  after 
it  has  been  properly  rubbed  and  fcourtd  with  chalk  and 
water;  by  which  means  it  becomes  more  folid 9  and  ac¬ 
quires  a  fmooth  compact  furface. 

Veflels  and  utenfils  may  be  tinned  in  this  mariner  on 
both  tides.  In  this  cafe,  after  being  expofed  to  a  fuf- 
ficient  heat,  they  mull  be  dipped  in  the  fluid  tin,  by 
which  means  both  fides  will  be  tinned  at  the  fame 
time. 

As  this  tinning  is  exceedingly  durable,  and  has  a 
beautiful  colour,  which  it  always  retains,  it  may  be 
employed  for  various  kinds  of  metal  inflruments  and 
veflels  which  it  may  be  neceffary  to  fecure  from  rufi. 

T INFLATE,  called  in  Scotland  H  hite  iron ,  is  a  thin 
plate  of  iron  covered  with  tin,  to  which  it  is  united  hy 
chemical  affinity.  See  Chemistry,  n°  122.  SuppL 

TIPRA,  the  name  of  certain  mountainous  diflri&s 
to  the  eaftward  of  Bengal,  inhabited  by  a  people  of  ve¬ 
ry  Angular  manners.  As  every  thing  which  contributes 
a  Angle  faCt  to  the  hiftory  of  human  nature  is  intereft- 
ing  to  the  philofopher,  the  reader  will  be  pleafed  with 
the  following  account  of  the  religion,  laws,  and  man- 
ners  of  tliefe  people,  taken  from  the  id  volume  of  the 
Sljiatic  Refe arches. 

Though  they  acknowledge  one  Creator  of  the  utri- 
verfe,  to  whom  they  give  the  name  of  Pa'tiya  n,  they 
believe  that  a  deity  exifls  in  every  tree,  that  the  fun  and 
moon  are  gods,  and  that  whenever  they  worfhip  thofe 
4  S  2  fubordinatc 
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Tip -a.  fubordinate  divinities  Patiyan  is  pleafed.  This  is  very 

— v - fimilar  to  the  religions  creed  of  ancient  Greece  and 

Rome,  differing  only  with  refpefl  to  creation,  which, 
in  the  proper  fenfe  of  the  word,  the  Greeks  and  Ro¬ 
mans  feem  not  to  have  admitted. 

If  any  one  of  thefe  mountaineers,  called  in  the  me¬ 
moir  Cucis,  put  another  to  death,  the  chief  of  the 
tribe,  or  other  perfons  who  bear  no  relation  to  the  de- 
ceafed,  have  no  concern  in  punifhing  the  murderer;  but 
if  the  murdered  perfon  have  a  brother  or  other  heir,  he 
may  take  blood  for  blood  ;  nor  has  any  man  whatever 
a  right  to  prevent  or  oppofe  fuch  retaliation. 

When  a  man  is  detected  in  the  commifiion  of  theft 
or  other  atrocious  offence,  the  chieftain  caufeg  a  recom- 
penfe  to  be  given  to  the  complainant,  and  reconciles 
both  parties;  but  the  chief  himfelf  receives  a  cuflomary 
fine,  and  each  party  gives  a  feafl  of  pork  or  other  meat 
to  the  people  of  his  refpe&ive  tribe. 

In  ancient  times,  it  was  not  a  cuftom  among  them  to 
cut  off  the  heads  of  the  women  whom  they  found  in 
the  habitations  of  their  enemies  ;  but  it  happened  once 
that  a  woman  afked  another,  why  fhe  came  fo  late  to 
her  bufinefs  of  fowing  grain  ?  Hie  ?.nfwered,  that  her 
hufband  was  gone  to  battle,  and  that  the  neceffity  of 
preparing  food  and  other  things  for  him  had  occafioned 
her  delay.  This  anfwer  was  overheard  by  a  man  at 
enmity  ,with  her  hufband ;  and  he  was  filled  with  re- 
fentment  againfl  her,  confidering,  that  as  fhe  had  pre¬ 
pared  food  for  her  hufband  for  the  purpofe  of  fending 
him  to  battle  againfl  hia  tribe,  fo  in  general,  if  women 
were  not  to  remain  at  home,  their  hufbands  could  not 
be  fupplied  with  provifion,  and  confequently  could  not 
make  war  with  advantage.  From  that  time  it  became 
a  conftant  practice  to  cut  off  the  heads  oi  the  enemy’s 
women,  efpecially  if  they  happen  to  be  pregnant,  and 
therefore  confined  to  their  houfes  ;  and  this  barbarity 
is  carried  fo  far,  that  rf  a  Cuci  a  flail  the  houfe  of  an 
enemy,  and  kill  a  woman  with  child,  fo  that  he  may 
bring  two  heads,  he  acquires  honour  and  celebrity  in 
his  tribe,  as  the  deltroyer  of  two  foes  at  once. 

As  to  the  marriages  of  this  wild  nation,  when  a  rich 
man  has  made  a  contrafl  of  marriage,  he  gives  four  or 
five  head  of  gay  a  Is  (the  cattle  of  the  mountains)  to  the 
father  and  mother  of  the  bride,  whom  he  carries  to  his 
own  houfe  :  Her  parents  then  kill  the  gayals  ;  and  ha¬ 
ving  prepared  fermented  liquors  and  boiled  rice  with 
other  eatables,  invite  the  father,  mother,  brethren,  and 
kindred  of  the  bridegroom  to  a  nuptial  enteitainment. 
When  a  man  of  fmall  property  is  inclined  to  many,  and 
a  mutual  agreement  is  made,  a  fimilar  method  is  follow¬ 
ed  in  a  lower  degree  ;  and  a  man  may  marry  any  wo¬ 
man  except  his  own  mother.  If  a  married  couple  live 
cordially  together,  and  have  a  fon,  the  wife  is  fixed  and 
ir removeable  ;  but  if  they  have  no  fon,  and  efpecially 
if  they  live  together  on  had  terms,  the  hufband  may  di¬ 
vorce  his  wife,  and  marry  another  woman. 

They  have  no  idea  of  heaven,  or  hell,  the  reward  of 
good,  or  the  punifhment  of  bad,  a&ions  ;  but  they  pro- 
iefs  a  belief,  that  when  a  perfon  dies,  a  certain  fpirit 
comes  and  feizes  his  foul,  which  he  carries  away  ;  and 
that  whatever  the  fpirit  promifes  to  give  at  the  inflant 
when  the  body  dies,  will  be  found  and  enjoyed  by  the 
dead  ;  but  that  if  any  one  fhould  take  up  the  corfe  and 
carry  it  off,  he  would  not  find  the  treafure. 

The  food  of  this  people  confiib  of  elephants,  hogs, 
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deer,  and  other  animals ;  of  which  if  they  find  the  car-  Tipra.  f?fl 

cafes  or  limbs  in  the  forefts,  they  dry  them,  and  eat  - r— «  ^ 

them  occafionally. 

When  they  have  refolved  on  war,  they  fend  fpies, 
before  hoflilities  are  begun,  to  learn  the  Nations  and 
flrength  of  the  enemy,  and  the  condition  of  the  roads  ; 
after  which  they  march  in  the  night,  and  two  or  three 
hours  before  daylight  make  a  fudden  v {fault  with  fwords, 
lances,  and  arrows :  if  their  enemies  are  compelled  to 
abandon  their  flation,  the  affailants  inftantly  put  to  death 
all  the  males  and  females,  who  are  left  behind,  and  flrip 
the  houfes  of  all  their  furniture  ;  but  fhould  their  ad¬ 
versaries,  having  gained  intelligence  of  the  intended  af- 
fault,  be  refolute  enough  to  meet  them  in  battle,  and 
fhould  they  find  themfelves  overmatched,  they  fpeedily 
retreat  and  quietly  return  to  their  own  habitations.  If 
at  any  time  they  fee  a  ftar  very  near  the  moon,  they 
fay,  “  to-night  we  (hall  undoubtedly  be  attacked  by 
fome  enemy  ;”  and  they  pafs  that  night  under  arms 
with  extreme  vigilance.  They  often  lie  in  ambufh  in  a 
forefl  near  the  path,  where  their  foes  are  ufed  to  pafs 
and  repafs,  waiting  for  the  enemy  with  different  forts 
of  weapons,  and  killing  every  man  or  woman  who  hap¬ 
pens  to  pafs  by  :  in  this  fituation,  if  a  leech,  or  a  worm, 
or  a  fnake,  fhould  bite  one  of  them,  he  bears  the  pain 
in  perfect  fitence  ;  and  whoever  can  bring  home  the 
head  of  an  enemy,  which  he  has  cut  off,  is  fure  to  be 
diflinguilhed  and  exalted  in  his  nation.  When  two 
hoflile  tribes  appear  to  have  equal  force  in  battle,  and 
neither  has  hopes  of  putting  the  other  to  flight,  they 
make  a  fignal  of  pacific  intentions,  and,  fending  agerrta 
reciprocally,  foon  conclude  a  treaty  ;  after  which  they 
kill  feveral  head  of  gaya/s,  and  feafl  on  their  flefh,  cal¬ 
ling  on  the  fun  and  moon  to  bear  witnefs  of  the  pacifi¬ 
cation  :  but  if  one  fide,  unable  to  refill  the  enemy,  be 
thrown  into  diforder,  the  vanquished  tribe. is  confidered 
as  tributary  to  the  vidlors  ;  who  every  year  receive 
from  them  a  certain  number  of  gay  a  Is,  wooden  difhes> 
weapons,  and  other  acknowledgments  of  vaffalage.  Be* 
fore  they  go  to  battle,  they  put  a  quantity  of  roafled 
a/us  (cfculent  roots  like  potatoes),  and  pafle  of  rice* 

Hour,  into  the  hollow  of  bamboos,  and  add  to  them  a 
provifion  of  dr)’  rice  with  fome  leathern  bags  full  of  li¬ 
quor  :  then  they  alienable,  and  march  with  fuch  cele¬ 
rity,  that  in  one  day  they  perform  a  journey  ordinarily 
made  by  letter-carriers  in  three  or  four  days,  fince  they 
have  not  the  trouble  and  delay  of  drefiing  vi&uals. 

When  they  reach  the  place  to  be  attacked,  they  fur- 
round  it  in  the  night,  and  at  early  dawn  enter  it,  put¬ 
ting  to  death  both  young  and  old,  women  and  children, 
except  fuch  as  they  chooieio  bring  away  captive  :  they 
put  the  heads,  which  they  cut  ofF,  into  leathern  bags; 
and  if  the  blood  of  their  enemies  be  on  their  hands, 
they  take  care  not  to  wafli  it  off  When  after  this 
flaughter  they  take  their  own  food,  they  thrufl  a  part 
of  what  they  eat  into  the  mouths  of  the  heads  which 
they  have  brought  away,  faying  to  each  of  them,  “  Eat, 
quench  thy  third,  and  fatisfy  thy  appetite  ;  as  thou 
hall  been  flain  by  my  hand,  fo  may  thy  kinfmen  be  flain 
by  my  kir.fmen  V*  During  their  journey,  they  have 
ufually  two  fuch  meals;  and  every  watch, *or  two  watch¬ 
es,  they  fend  intelligence  of  their  pioceedings  to  their 
families.  When  any  one  of  them  fends  word  that  he 
has  cut  off  the  head  of  an  enemy,  the  people  of  his  fa¬ 
mily,  whatever  be  their  age  or  fex,  exprels  great  de¬ 
light* 
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light,  making  caps  and  ornaments  of  red  and  black 
ropes  ;  then  filling  fome  large  veflels  with  fermented  li¬ 
quor?,  and  decking  themfelves  with  all  the  trinkets  they 
pofiefs,  they  go  forth  to  meet  the  conqueror,  blowing 
large  (hells,  and  (Hiking  plates  of  metal,  with  other 
rude  inflruments  of  mufic.  When  both  parties  are  met, 


thev  (how  extravagant  joy,  men  and  women  dancing  and 


finging  together  ;  and  if  a  married  man  has  brought  an 
enemy’s  head,  his  wife  wears  a  head-drefs  with  gay  or¬ 
naments,  the  hufband  and  wife  alternately  pour  ferment¬ 
ed  liquor  into  each  other’s  months,  and  (he  wafhes  his 
bloody  hands  with  the  fame  liquor  which  they  are 
drinking.  Thus  they  go  revelling,  with  excefiive  mer¬ 
riment,  to  their  place  of  abode  ;  and  having  piled  up 
the  heads  of  their  enemies  in  the  court  yard  of  their 
chieftain’s  houfe,  they  fing  and  dance  round  the  pile  ; 
after  which  they  kill  tome  gayals  and  hogs  with  their 
fpears ;  and  having  boiled  the  flt(b,  make  a  fead  on  it, 
and  drink  the  fermented  liquor.  The  richer  men  of 
this  race  fallen  the  heads  of  their  foes  on  a  bamboo,  and 
fix  it  on  the  graves  of  their  parents,  by  which  a  &  they 
acquire  gieat  reputation.  He  who  brings  back  the 
head  of  a  (laughtered  enemy,  receives  prefents  from  the 
wealthy  of  caule  and  fpirituous  liquor;  and  if  any  cap¬ 
tives  are  brought  alive,  it  is  the  prerogative  of  thofe 
chieftains,  wliti  were  not  in  the  campaign,  to  ftrike  off 
the  heads  of  the  captives.  Their  weapons  are  made  by 
particular  tribes;  for  fome  of  them  are  unable  to  fabri- 
cate  mllruments  of  war. 

In  regard  to  their  civil  inftitutions  ;  the  whole  ma¬ 
nagement  of  their  hcufehold  affairs  belongs  to  the  wo¬ 
men  ;  while  the  men  are  employed  in  clearing  forefts, 
building  huts,  cultivating  land,  making  war,  or  hunt¬ 
ing  game  and  wild  beads.  Five  days  (they  never 
reckon  by  months  or  years)  after  the  birth  of  a  male 
child,  and  three  days  after  that  of  a  female,  they  enter 
tain  their  family  and  kinfmen  with  boiled  rice  and  fer¬ 
mented  liquor;  and  the  parents  of  the  child  partake  of 
the  feail.  They  begin  the  ceremony  with  fixing  a  pole 
in  the  court  yard  ;  and  then  killing  a  gay  a  I  ox  a  hog 
with  a  Hnce,  they  confecrate  it  to  their  deity  ;  after 
which  all  the  party  eat  the  flelh  and  drink  liquor,  clo- 
fing  the  day  with  a  dance  and  with  lof.gs.  If  any  one 
"among  them  be  fo  deformed,  by  nature  or  by  accident, 
as  to  be  unfit  for  the  propagation  of  his  Ipectes,  he 
gives  up  all  thought  of  keeping  houfe,  and  begs  for  his 
fubliftence,  like  a  religions  mendicant,  from  door  to 

door,  continually  dancing  and  finging.  When  fticli  a  ,  ,  ,  .  .f  .  .  , 

perfon  goes  to  the  houfe  of  a  rich  and  liberal  man,  the  daughter  Daphne,  who,  like  her  father,  was  gifted  with 
owner  of  the  houfe  ufually  firings  together  a  number  a  prophetic  fpirit,  and  waa  appointed  pi  reliefs  at  Del- 
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days.  Then  they  lay  the  body  on  a  flage,  and  kindling 
a  fire  under  it,  pierce  it  with  a  fpit  and  dry  it ;  when  it 
is  perfe&ly  dried,  they  cover  it  with  tsvo  or  three  folds 
of  cloth,  and,  enclofing  it  in  a  little  cafe  within  a  cheft, 
bury  it  under  ground.  All  the  fruits  and  flowers  that 
they  gather  within  a  year  after  the  burial  they  fcatter 
on  the  grave  of  the  deceafed;  but  fome  bury  their  dead 
in  a  different  manner;  covering  them  fird  with  afhroud, 
then  with  a  mat  of  woven  reeds,  and  hanging  them  on  a 
high  tree.  Some,  when  the  flefh  is  decayed,  wa(h  the 
bones,  and  keep  them  dry  in  a  bowl,  which  they  open 
on  every  fudden  emergence  ;  and,  fancying  themfelves 
at  a  confukation  with  the  bones,  purfue  whatever  mea- 
fures  they  think  propel  ;  alleging  that  they  a£l  by  the 
command  of  their  departed  parents  and  kinfmen.  A 
widow  is  obliged  to  remain  a  whole  year  near  the  grave 
of  her  hufband  ;  where  her  family  bring  her  food  :  if 
fhe  die  witlJn  the  year,  they  mourn  for  her  ;  if  (he  live, 
they  carry  her  back  to  her  houfe,  where  all  her  rela¬ 
tions  are  entertained  with  the  ufual  feaft  of  the  Cuc'ts. 

If  the  deceafed  leave  three  fons,  the  elded  and  the 
younged  (hare  all  his  property  ;  but  the  middle  fon 
takes  nothing:  if  he  have  no  fons,  his  eftate  goes  to  his 
brothers ;  and  if  he  have  no  brothers,  it  efeheats  to  the 
chief  of  the  tribe. 

TIRESIAS,  a  famous  foothfayer  of  antiquity,  was 
the  fon  of  Fveres  and  the  nymph  Chariclo.  Phere- 
cydes  fays,  that  Minerva  being  accidentally  feen  by  Ti- 
iefias,  as  (he  was  bathing  with  Chariclo  in  the  fountain 
of  Hippociene,  the  goddefs  was  enraged,  and  declared 
that  he  (hould  fee  nothing  more  :  on  which  he  infiantly 
lod  his  fight ;  but  afterwards  received  from  the  goddefs 
fuperior  endowments.  Others  fay,  that  Juno  ft  ruck 
him  done-blind  for  deciding  a  cafe  between  Jupiter  and 
her,  to  her  diffatisfaclion  ;  for  which  Jupiter  gave  him 
the  faculty  of  divination  :  He  was  the  mod  celebrated 
prophet  in  the  Grecian  annals.  Ulyffes  is  ordered  by 
Circe  to  confult  him  in  the  fhades. 

There  feek  the  Theban  bard  depriv’d  of  fight,  , 
Within  irradiate  with  prophetic  light. 

But,  befides  the  honour  done  to  him  by  Homer, 
Sophocles  makes  him  a  venerable  and  capital  part 
in  his  tragedy  of  Oedipus.  Callimachus  aicribes  to 
Minerva  the  gift  of  his  fuperior  endowments  ;  the  pre¬ 
eminence  of  his  knowledge  is  likewife  >  mentioned  by 
Tully  in  his  lird  book  of  Divination.  And  not  only 
Tirefias  is  celebrated  by  Diodorus  Siculus,  but  bis 


of  red  and  white  Hones,  and  fixes  one  end  of  the  firing 
on  a  long  cane,  fo  that  the  other  end  may  hang  down 
to  the  ground  ;  then,  paying  a  kind  of  luperfiitious  ho¬ 
mage  to  the  pebbles,  he  gives  alms  to  the  beggar;  after 
which  he  kills  a  gayul  and  a  hog,  and  fome  other  qua¬ 
drupeds,  and  invites  his  tribe  to  a  fead  :  the  giver  of 
Inch  an  entertainment  acquires  extraordinary  fame  in 
the  nation,  and  all  unite  in  applauding  him  with  eveiy 
token  of  honour  and  reverence. 

When  a  Cue t  dies,  all  his  kinfmen  join  in  killing  a 
hog  and  ugay  //;  and,  having  boiled  the  meat,  pour  fome 
liquor  *  into  the  mouth  of  the  deceafed,  round  whofe 
body  they  twifi  a  piece  of  cloth  by  way  of  fhroud  :  all 
of  them  tade  the  lame  liquor  as  an  offering  to  his  foul  ; 
and  this  ceremony  they  repeat  at  intervals  for  feverai 


phos.  She  wrote  many  oracles  in  verfe,  from  whence 
Homer  was  reported  to  have  taken  teveral  lines,  which 
he  interwove  in  his  poems  .As  fhe  was  often  feized 
with  a  divine  fury,  fhe  acquired  the  t'tle  of /%/,  which 
fig  miles  “  cnthuliad  99  'She  is  the  full  on  whom  it  w?s 
bellowed;  in  aftertimes  this  denomination  wa?  given 
to  teveral  other  females  that  were  fuppofed  to  be  in- 
fpired,  and  who  uttered  and  wrote  their  predictions  in 
veife;  which  verfe  being  fung,  their  function  maybe 
juttly  faid  to  incite  the  pnefthood  with  prophecy,  poetry, 
and  mufic. 

TISRL.or  Tizri,  in  chronology,  the  fird  Hebrew 
month  of  the  civil  ye?r,  and  the  7th  of  the  eccldiadical 
or  facred  year.  It  anlvvered  to  part  of  our  September 
and  October. 

TITHING-mek, 


Tirefia% 

Tifii. 


Tithing- 

Meii 


TOM  [ 

TITHING-Men,  are  now  a  kind  of  petty  con- 
ftables,  elected  by  parifhes,  and  fworn  in  their  offices  in 
the  court  leet,  and  fometimes  by  juftices  of  the  peace, 
&c.  There  is  frequently  a  tithingman  in  the  fame 
town  with  a  conftable,  who  is,  as  it  were,  a  deputy  to 
execute  the  office  in  the  conftable’s  abfence  ;  but  there 
are  fome  things  which  a  conftable  has  power  to  do,  that 
tithing  men  and  head-boroughs  cannot  intermeddle  with. 
When  there  is  no  conftable  of  a  parifh,  his  office  and 
the  authority  of  a  tithing  man  feems  to  be  all  one  under 
another  name. 

TITHONUS,  in  fabulous  hiftory,  the  fon  of  Lao- 
tnedon  king  of  Troy,  and  the  brother  of  l’riamua  ; 
beloved  by  Aurora,  who  carried  him  to  Delos, 


T  O  O 


was 


thence  to  Ethiopia,  and  at  laft  to  heaven,  where  {he 
prevailed  on  the  Dcftinies  to  beftow  upon  him  the  gift 
of  immortality  ;  but  forgot  to  add  that  of  youth,  which 
could  only  render  the  prefent  valuable.  At  length  Ti- 
thonus  grew  fo  old  that  he  was  obliged  to  be  rocked 
to  fleep  like  an  infant ;  when  Aurora,  not  being  able 
to  out  an  end  to  his  mifery  by  death,  transformed  him 
into  a  grafshopper  ;  which  renews  its  youth  by  caftiner 
his  fkin,  and  in  its  chirping  retains  the  loquacity  of  old 


age. 


TITLE  for  orders,  in  the  church  of  England,  is 
an  affnrance  of  being  employed  and  maintained  as  an 
officiating  clergyman  in  fome  cathedral  or  parochial 
church,  or  other  place  of  Divine  worftvp.  And,  by 
the  3  Canon ,  44  no  one  is  to  be  ordained  but  in  order 
to  be  a  curate  or  incumbent,  or  to  have  fome  minifttr’s 
place  in  fome  church,  or  except  he  be  fellow,  conduit, 
or  chaplain,  in  fome  college  in  one  of  the  unrverfitiefi, 
or  be  mafter  of  arts  of  five  years  (landing,  and  live  there 
at  his  own  coft.”  By  the  fame  canon,  the  bifhop  who 
ordains  a  clerk  without  title,  is  bound  to  keep  him  till 
he  prefer  him  to  fome  eoclefiaftical  living. 

TOD  of  wool,  is  mentioned  in  the  (latnte  12  Ca¬ 
rol.  II.  c.  32.  as  a  weight  containing  2  (lone,  or  28 
pounds. 

TOMBUCTOO,  a  large  city  in  North  Africa,  and 
capital  of  a  kingdom  of  the  lame  name.  It  has  for  fome 
years  paft  been  the  great  objell  of  European  rcfearch, 
being  one  of  the  principal  marts  for  that  extenfive  com¬ 
merce  which  the  Moors  carry  on  with  the  Negroes. 
The  hopes  of  acquiring  wealth  in  this  purfuit,  and  zeal 
for  propagating  their  religion,  have  tilled  this  extenfive 
city  with  Moors  and  Mahomedan  converts ;  the  king 
himfelf,  and  all  the  chief  officers  of  (late  are  Moors  ; 
and  they  are  faid  to  be  more  levere  and  intolerant  in 
their  principles  than  any  other  of  the  Moorifh  tribes  in 
this  part  of  Africa.  Mr  Park  was  informed,  by  a  ve¬ 
nerable  old  Negro,  that  when  he  firft  vitited  Tombuc- 
too,  lie  took  up  his  lodging  at  a  fort  of  public  inn,  the 
landlord  of  which,  when  he  conducted  him  into  his  hut, 
fpread  a  mat  on  the  door,  and  laid  a  rope  upon  it;  Ly¬ 
ing,  “  if  you  arc  a  Muffiilmau,  you  are  my  friend,  tit 
down  ;  but  if  you  are  a  Kafir,  you  are  my  (lave  ;  and 
with  this  rope  I  will  lead  you  to  market.”  Hie  reigning 
fovereign  of  Tombuftoo,  when  Mr  Park  was  in  Africa, 
was  named  Abu  Abrahima.  He  was  reported  to  poffefs 
immenfe  riches,  and  his  wives  and  concubines  were  faid 
to  he  clothed  in  tilk,  arid  the  chief  officers  of  ftate  live 
in  confiderable  fplendour.  I  he  whole  expence  of  his  go¬ 
vernment  i3  defrayed  by  a  tax  upon  merchandize,  which 
is  colle&ed  at  the  gates  of  the  city. 
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Of  that  city  very  little  is  known  with  accuracy,  as 
it  has  never  been  vitited  by  any  European.  It  is  the  1  ootn  ach< 
largeft  on  the  Niger,  Houffa  only  executed  ;  and  pro¬ 
bably  contains  from  6c, 000  to  8c,oco  inhabitants  In 
fome  of  the  Gazetteers,  its  houfes  are  faid  to  be  built 
in  the  form  of  bells ;  but  they  are  probably  filch  build¬ 
ings  as  thofe  of  Sego,  which  fee  in  this  Supplement, 
Tombulloo,  according  to  Major  Rennel,  is  in  i6)  3c/ 

N  Lat.  and  i°  33'  E.  Long,  from  Greenwich. 

TOMSOOK,  in  the  language  of  Bengal,  a  bond. 

TOOTH- ache,  a  well  known-excruciating  pain  (fee 
Encycl  ),  for  the  alleviation,  a  id  even  the  cure  of  which, 
many  fpecifics  have  been  offered  to  the  public.  Of  one 
of  the  mofl  extraordinary  of  thefe,  there  is  an  account, 
in  a  fmall  work  published  at  Florence  in  1794,  by  pro- 
feflor  Geibi,  who  gives  the  description  of  an  infe  r,  a 
kind  of  curcitlioy  which,  from  its  property  of  allaying 
the  tooth-ache,  has  received  the  epithet  of  antiodontai - 
gicusy  and  which  is  found  011  a  Tpecies  of  thiftle,  carduus 
fphiofijjlmus.  The  (lowers  of  this  thiltle,  when  analv- 
fed,  gave  the  acid  of  galls,  the  muriatic  acid,  oxalat 
of  lime,  extra  c*ive  matter,  and  a  very  little  relin.  Ou 
the  bottom  of  the  calyx,  which  fupports  the  flower^ 
there  are  often  found  excrefcences  like  the  gall  nut* 
which  are  at  firft  fpheroidal,  afterwards  cylindric,  and 
at  length  afiume  the  figure  of  two  hemifphercs :  they 
con  fid  of  the  like  component  parts  with  the  flowers, 
but  contain  more  reiin,  and  far  more  oxalat  of  lime  ; 
as  the  gall  aople  of  the  oak,  according  to  the  experi¬ 
ments  of  M.  Brar.chi,  which  are  here  mentioned,  con¬ 
tains  more  of  the  acid  of  galls  than  the  bark  and  other 
parts  of  the  oak,  in  which  lie  could  difeover  no  fiilphu- 
ric  acid.  The  infell,  according  to  the  author's  obfer- 
vations,  eats  not  only  the  parenchyma,  but  alfo  the  vef- 
fels  and  fibres  of  the  leaves.  The  egg,  before  the  worm 
makes  its  appearance,  is  nourifhed  by  the  fap  of  the 
plant,  and  of  the  above  excrefcences,  in  which  it  retides, 
by  means  of  the  attra&ive  power  that  the  egg  poffeffes 
for  certain  vegetable  juices  and  fubftances  The  ex¬ 
crefcences  arile  by*  the  accumulation  of  a  folid  fub- 
ftanre,  which  is  precipitated  from  the  nourifhing  juices 
of  the  thiftle,  diminiftied  by  nourifhing  the  egg  and  the 
worm.  This  infell,  the  eggs  of  which  are  depofited 
in  thefe  excrefcences,  is,  together  with  the  curculio  of 
the  centaury,  a  new  fpecies.  It  is  of  a  longifh  figure  ; 
covered  below  with  fhort  yellow  hair,  and  above  with 
golden  yellow  velvety  Lots.  Its  corflet  i&  variegated  with 
fpecks  ;  and  the  covering  of  its  wings  with  fpecks  and 
flripes.  It  has  a  fhert  probolcis,  and  (hews  fome  like- 
nefs  to  the  curculio  villofus  of  Geoffrey.  Its  larva  re- 
prefents  a  fort  of  ichneumon.  By  chemical  analytis  it 
exhibits  fome  traces  of  common  fait;  by  diflillation  with 
a  ftrong  dry  heat,  fome  volatile  lixivious  falts  ;  and  it 


contains,  betides  thefe,  fome  gelatinous,  and  a  little  fe- 


baceous  and  flimy  extractive  matter.  It  about  a  dozen 
or  fifteen  of  thefe  infelts,  when  in  the  ftate  of  larva,  or 
even  when  come  to  perfeHion,  be  bruifed  and  rubbed 
(lowly  between  the  fore-tinger  and  the  thumb,  until  they 
have  loll  their  moiflure,  and  if  the  painful  tooth,  where 
it  is  hollow*,  be  touched  with  that  finger,  the  pain 
ceafes,  fometimes  inflantaneoufly.  This  power  or  pro¬ 
perty  the  finger  will  retain  for  a  year,  even  though  it 
be  often  walked  and  ufed.  A  piece  of  fhamoy  leather 
will  ferve  equally  well  with  the  finger.  Of  629  expe¬ 
riments,  401  were  attended  with  complete  fuccefs.  In 

two 
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both- ache  two  of  thefe  cafes,  the  hollow  teeth  arofe  from  fome 
I  II  fault  in  the  juices  :  in  the  reft  they  were  merely  local, 

•  T°rytU  t  jf  the  gums  are  inflamed,  the  remedy  is  of  no  avail. 

To  the  truth  of  this  tale  the  reader  will  give  what 
credit  he  pleafes  ;  but  it  is  furely  very  difficult  to  be¬ 
lieve,  that  a  living  finger,  continually  perfpiring,  can 
retain  for  a  year  the  moifture  imbibed  from  this  in- 
fed.  But  it  feems  there  are  other  infe&s  which  have 
the  property  of  curing  the  tooth  ache  ;  fuch  as  the  ca- 
rabus  chryfocephalus  of  Roffi  ;  the  carabus  ftrrugineus  of 
Pabricius;  the  coccinella  feptem  punflata  (the  lady  bird); 
the  chryfomela  popult ,  and  the  chry  [omelet  finguinolenta . 
It  would  appear,  therefore,  that  this  property  belongs 
to  various  kinds  of  the  coleoptera . 

The  idea  of  theie  infedts  being  endowed  with  the 
property  of  cu  ing  the  tooth- ache  is  not  confined  to 
Italy  ;  for  Dr  Hirfch,  dentift  to  the  court  of  Weimar, 
aflerts  ( Verlundlger,  September  24,  179#)  that  he  em¬ 
ployed  them  with  the  happieft  effefl,  except  in  fome 
cafes  where  his  patients  were  females.  He  fays,  that 
he  took  that  fmall  infect,  found  commonly  among  corn, 
coccinclla  feptem  punflata ,  and  bruifed  it  between  his 
fingers.  He  then  rubbed  the  fingers  with  which  he 
had  bruifed  it,  till  they  became  warm  at  the  points, 
and  touched  with  them  the  unfound  parts  of  the  gums, 
as  well  as  the  difeafed  tooth.  Dr  Hirfch  adds,  that  he 
made  the  fame  experiment  a  few  days  after  with  equal 
fuccefs,  though  he  had  not  bruifed  a  new  infeft  with 
his  fingers.  He  feems  to  think  that,  to  infure  the  effi¬ 
cacy  of  the  procefs,  the  infecl  fhould  be  alive  ;  becaule, 
when  dead,  its  internal  parts,  in  which  he  prefumes  the 
virtue  chiefly  refides,  become  dried  up,  leaving  only  the 
wings  and  an  empty  fhell ;  and  therefore  propofes  to 
phyficians  to  turn  their  attention  to  the  finding  out  of 
fome  method  for  preferving  the  virtue  of  the  in  fed,  fo 
that  its  efficacy  may  be  in  full  vigour  throughout  the 
year. 

Befides  thefe  beetles,  charcoal  has  been  recommend¬ 
ed  as  an  anodyne  in  the  tooth- ache  ;  but  whether  it  o- 
perates  merely  by  filling  the  hollow  of  the  tooth,  and 
thereby  preventing  the  accefs  of  atmofpheric  air  to  the 
nerve,  or  by  any  of  its  fingular  and  hitherto  unknown 
qualities,  feems  not  to  have  been  well  afeertained. 

TOR,  a  town  of  Afia,  in  Arabia  Fetrsea,  feated  on 
the  Red  Sea,  with  a  good  harbour,  defended  by  a  caftle. 
There  is  a  handiome  Greek  convent,  in  whofe  garden 
are  fountains  of  bitter  water,  which  they  pretend  are 
thofe  rendered  fweet  by  Mofes,  by  throwing  a  piece  of 
wood  into  them.  Some  think  that  this  town  is  the  an¬ 
cient  Elana.  E.  Long.  31.  25.  N.  Lat.  28.  o. 

TORELLI  (Jofeph),  was  born  at  Verona  on  the 
4th  of  November  1721.  His  father  Lucas  Torelli,  who 
was  a  merchant,  dying  while  young  Torelli  was  but  an 
infant,  he  was  leit  entirely  to  the  care  of  his  mother 
Antonia  Albertini,  a  Venetian  lady  of  an  excellent  cha- 
Ta&er.  After  receiving  the  firft  rudiments  of  learning, 
he  was  placed  under  the  Ballerini,  who,  obferving  the 
genius  of  the  boy,  prevailed  upon  his  mother  to  fend 
him  to  complete  his  education  at  Patavia.  Here  he  fpent 
four  years  entirely  devoted  to  ftudy,  all  his  other  paf- 
fions  being  abforbed  by  his  thirft  for  knowledge. 

The  unfullied  innocence  of  his  life,  and  the  prudence 
and  gravity  of  his  condud,  foon  attracting  the  atten¬ 
tion  of  his  matters,  they  not  only  commended  him  with 


eagernefs,  but  performed  to  him  the  part  of  parents, 
converfed  with  him  familiarly  about  their  refpe&ive 
feiences,  and  read  over  to  him  privately  the  le&ures 
which  they  had  to  deliver.  This  was  the  cafe  particu¬ 
larly  with  Hercules  Dondimis,  under  whom  Torelli  ftu¬ 
died  jurifprudence.  But  he  by  no  means  confined  him- 
felf  to  that  fcience  alone.  The  knowledge  which  he 
acquired  was  fo  general,  lhat  upon  whatever  fubjeCl  the 
converfation  happened  to  turn,  lie  delivered  his  fenti- 
ments  upon  it  in  fnch  a  manner  that  one  would  have 
thought  he  had  bellowed  upon  it  his  whole  attention. 

After  receiving  the  degree  of  Doffcor,  he  returned 
home  to  the  enjoyment  of  a  confidtrablc  fortune ;  which 
putting  it  into  his  power  to  choofe  his  own  mode  of 
living,  he  determined  to  devote  himftlf  entirely  to  lite¬ 
rary  purfuits.  He  refolved,  however,  not  to  cultivate 
one  particular  branch  to  the  exclufion  of  every  other* 
but  to  make  hir.ftlf  matter  of  one  thing  after  another, 
as  his  humour  inclined  him ;  and  lie  was  particularly  at¬ 
tentive  to  lay  an  accurate  and  folid  foundation.  Tho* 
he  deciiiK-d  praCHling  as  a  lawyer,  he  did  not,  on  that 
account,  rtlinquilh  the  ttndy  of  law.  The  Hebrew, 
Greek,  Latin,  and  Italian  languages,  occupied  much  of 
his  time.  His  objedl  was  to  underhand  accuiately  the 
two  firft,  and  to  be  able  to  write  and  fpeak  the  two 
laft  with  propriety  and  elegance.  Befides  thefe  langua¬ 
ges,  he  learned  French,  Spanifh,  and  Euglifh.  On  lhe 
latt,  in  particular,  he  bellowed  uncommon  pains  ;  for  he 
was  peculiarly  attached  to  the  Britifh  ration,  and  to  Bri- 
tilh  writers,  whom  he  perufed  with  the  greatett  atten¬ 
tion  ;  not  merely  to  acquire  the  language,  but  to  im¬ 
bibe  alfo  that  force  and  loftinefe  of  fentiment  for  which 
they  are  fo  remarkable.  Nay,  he  even  began  an  Italian 
tranflation  of  Paradife  Loft. 

Pie  likevvife  made  himfelf  acquainted  with  ethics, 
metaphyfics,  and  polemical  divinity  ;  to  which  Uft  iub- 
je&  he  w’as  induced  to  pay  attention  by  the  cullom  of 
his  country.  With  ancient  hiftory  he  was  very  fami¬ 
liarly  acquainted,  calling  in  to  his  affillance,  while  en¬ 
gaged  in  tlmt  ttudy,  the  aids  of  chronology,  geography,, 
and  criticifm.  This  latt:  art,  indeed,  by  means  ot  which 
what  is  counterfeit  may  be  dutinguiihed  from  what  is 
genuine,  what  is  interpolated  from  what  is  uncorrupt¬ 
ed,  and  what  is  excellent  from  what  is  faulty,  he  car¬ 
ried  about  with  him  as  his  counfellor  and  his  guide  up¬ 
on  all  occafions. 

The  theory  of  mufc  he  ftudied  with  attention,  pre¬ 
ferring  thofe  powerful  airs  which  make  their  way  inti 
the  foul,  and  roufe  the  paffion9  at  the  pleafnre  of  the 
mufician.  Plis  knowledge  of  pictures  was  held  in  high 
ettimation  by  the  artitts  themfelve3,  who  were  accuttom- 
cd  to  afk  his  opinion  concerning  the  fidelity  of  the  de- 
fign,  the  harmony  of  colours,  the  value  of  the  pifiure, 
and  the  name  of  the  painter.  He  himfelf  had  a  collec¬ 
tion,  not  remarkably  fplendid  indeed,  but  exceedingly 
well  chofen.  Architecture  he  ftudied  with  ftill  greater 
attention,  becaufe  he  coniidered  it  as  of  more  real  utili¬ 
ty.  Nor  did  he  negledl  the  purfuits  of  the  antiquarian , 
but  made  himfelf  familiarly  acquainted  with  coins,  gems, 
medals,  engravings,  antique  veffels,  and  monuments. 
Indeed  fcarce  any  monumental  inferiptions  were  engra¬ 
ved  at  Verona  which  he  had  not  either  compofed  or 
corre&ed.  With  the  antiquities  of  his  own  country  lie 
was  fo  intimately  acquainted,  that  every  perfon  of  emi¬ 
nence. 
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T  -reUi.  nence,  who  vifited  Verona,  took  care  to  have  him  in 
their  company  when  they  examined  the  curioiities  of 
the  city. 

Hut  thefe  purfuits  he  confijered  merely  as  amufe- 
mcnts ;  mathematics  and  the  belles  lettres  were  his  feri- 
ous  ftudies.  Thefe  ft udies  ate,  in  general,  confidered 
as  incompatible  ;  but  Torelli  was  one  of  the  few  who 
could  combine  the  gravity  of  the  mathematician  with 
the  amenity  of  the  mufes  and  graces,  and  who  handle 
the  compafs  and  the  pledruin  with  equal  fkilh  Of  his 
progrefs  in  mathematics,  feveral  of  his  treatifes,  and 
especially  his  edition  of  Archimedes,  publifhed  fince  In’s 
death  by  the  univerfity  of  Oxford,  are  fufficient  proofs. 
Nor  was  his  progrefs  in  the  more  pleafing  parts  of  lite¬ 
rature  lefs  diftinguiftied.  In  both  thefe  (Indies  he  was 
partial  to  the  ancients,  and  was  particularly  hoftile  to 
the  poetry  and  the  literary  innovations  of  the  French. 

Nothing  could  be  purer  or  more  elegant  than  his  La¬ 
tin  ftyle,  which  he  had  acquired  at  the  expence  of  much 
time  and  labour.  His  Latin  translation  vf  Archimedes 
is  a  fufficient  proof  of  this,  and  is  indeed  really  won¬ 
derful,  if  we  confider  that  the  Romans,  being  far  infe¬ 
rior  to  the  Greeks  in  mathematical  knowledge,  their 
language  was  of  neceffity  deftitute  of  many  neceflary 
words  and  phrafes.  He  wrote  the  Italian  language 
with  the  claffic  elegance  of  the  14th  and  15  th  centu¬ 
ries.  Witnefshis  different  works  in  that  language,  both 
in  profe  and  veife.  l  He  tranflated  the  whole  of  -/Effip’s 
'  Fables  into  Latin,  and  Theocritus,  the  Epithalamium  of 
Catullus,  and  .the  comedy  of  Plautus,  called  Pfeudolus , 
into  Italian  . veife.  The  two  tiril  books  of  the  -ZEneid 
were  alfo  tranflated  by  him  with  fucli  exadnefs,  and  fo 
much,  in  the  ftyle  of  the  original,  that  they  may  well 
pa  ft,  for  the  work  of  Virgil  himfelf. 

His  life,  like  his  ftudies,  was  drawn  after  the  model 
of  the  ar.cient  fages.  Frugal,  temperate,  niodeft,  he 
exhibited  a  (triking  contrail  to  the  luxurious  manners 
of  his  age.  In  religion  he  adhered  ftridly,  though  not 
fuperflitioufly,  to  the  opinions  of  his  anceilors.  He 
was  firm  to  his  refolutions,  but  not  foolifhly  obftinate  ; 
and  fo  ftrid  an  obferver  of  equity,  that  his  probity 
would  have  remained  inviolate,  even  though  there  had 
been  no  law  to  bind  him  to  juftice.  He  never  married, 
that  he  might  have  Ieifure  to  devote  himfelf,  with  lefs 
interruption,  to  his  favourite  ftudies.  Every  one  rea¬ 
dily  found  admiffion  to  him,  and  no  man  left  him  with¬ 
out  being  both  pleafed  and  inftrnded  ;  fuch  was  the 
fweetnefs  of  his  temper,  and  the  rcadiuefs  with  which 
he  communicated  information.  He  adhered  with  great 
conftancy  to  his  friendfhips.  This  was  particularly  ex¬ 
emplified  in  the  cafe  of  Clemens  Sibiliatns,  who  has  fa¬ 
voured  the  world  with  the  life  of  Torelli.  With  him 
he  kept  up  the  clofeft  connexion  from  a  fchool  boy.  till 
the  day  of  his  death.  He  was  peculiarly  attached  like- 
wife  to  many  men  of  diftindion,  both  in  Italy  and  Bri¬ 
tain.  He  died  in  Auguft  1781,  in  the  70th  year  of 
his  age. 

The  following  is  a  complete  lift  of  his  works,  his  edi¬ 
tion  of  Archimedes  excepted,  which  . \vas  not  publifhed 
till  after  his  death  : 

1.  “  Lucubratio  Academics,  fivi  Somnium  Jacobi 
Pindemontii,  &c.”  Patavii,  1  7 4^. — r 2.  “  Animadver- 
fiones  in  Hebraicum  Exodi  Librum  et  in  Grxcum  lxx 
'Interpretations^  Veronx,  1744. — 3-  “  De  principe 


Guise  incommodo,  ejufque  remedio,  Libri  duo;”  Colo-  Torellr,  ,  £  ''V 
nix  Agrippmx,  1  744. — 4.  “De  Probabili  Vitae  Morum-  torpedo. 
qne  Regula  Colonix,  1  747.  —  5.  u  Li  due  primi  Can- 
ti  dell'  Iliad e  (di  Scipione  MafFei)  e  li  due  primi  dell’ 

Eneide  di  Giuftppe  Torelli  tradotti  in  verfi  Italiani 
Verona,  1  749.  —  6.  “  Gli  Ilcfli  due  canti  dell*  Eneide  ri- 
ftampati  foli  lo  tleffo-anno  per  lo  fttfib  Ramanziiii 7. 

“  Seda  de  Merit:  a  ca;  oTarino  Trattato  Gcometrico 
Verona,  1751.  —  8.  “  De  Nihilo  Gcometrico,  lib.  2. 

Veronx,  1758. — 9.  “  Lettera  intorno  a  due  paffi  del 
Purgatorio  di  Dante  Ahghiero  ib.  1760. — 10. 

“  Della  Denominazione  del  corrente  anno  vnlgarmente 
ctetto  1760  in  Bologna  per  Lelio  della  Volpe.”  —  1 1. 

“  II  pfeudolo.  Comedia,  See.  e  fi  aggiunge  la  tradu. 
zione  d’alcuni  Idilli  di  Teocnto  e  di  Mofco  Firenze, 

1765  — 12.  “  Inno  a  Maria  Virgine  nella  Feftivita  cel- 
la  fua  Concezione  Verona,  1766 — 13.  44  Lettera  a 
Miladi  Vaing-Reit  premeffa  al  libro  che  ha  per  titalo 
xii.  letttre  Inglefi,  con  altia  lettera  all’autore  della  fud- 
detta  Verona,  1767 — >4-  “  Elegia  di  Tommafo 
Gray,  Poeta  Inglefe,  in  un  Cimetero  Campeftre  in  verfi 
Italiani  rimati  Verona,  1767.-  15.  “  Geometrica  5” 

Veronae,  1769. — 16.  “  Demonllratio  antiqui  Theore- 
matis  de  motuum  commixtione  Veronx,  1774- — 17* 

“  Lettera  fupra  Dante  contro  il  Signor  di  Voltaire 
Verona,  1781. — 18.  “  Pocmetto  di  Catullo  in  lc  iNoz- 
ze  di  Peleo  e  Tetite,  ed  un  Epitalamio  dello  ftefTo 
1781.-— 19.  “  CEfopi  Fabulx.”  —  20.  “  Teocrito  tra- 
dotto,  in  verfi  Tofcani.” —  2  1.  “  Elementi  d’Euclide 

tradotti  nell’idioma  Italiano.” - 22.  “  Elementorum - 

Profpedivx,  libri  duo.” 

TORPEDO,  or  Cramp-fish,  has  been  deicribed 
under  the  generic  title  Raja;  and  an  attempt  made  to 
explain  its  eledrical  phenomena  in  the  article  Elec¬ 
tricity,  n°  238,  &c.  (Both  thefe  articles  are  111  the 
Encyclopedia ).  From  fume  late  difcoverics,  however, 
of  Volta  and  others,  the  (hock  given  by  the  torpedo  ap¬ 
pears  much  more  analogous  to  the  fhock  of  Galva¬ 
nism  than  to  that  of  common  eledricity  ;  and  even  the 
eledrical  organs  of  the  iifh  feem  to  rcfemble  the  appa¬ 
ratus  with  which  thofe  difeoveries  in  galvanifm  were 
made. 

In  the  63d  volume  of  the  Philofophical  Tran  fad  ions, 

Mr  Hunter  defcribes  the  eledric  organ  of  the  torpedo 
as  confiding  of  a  number  of  columns,  varying  in  their 
length  from  an  inch  and  a  half  to  a  quarter  of  an  inch, 
with  diameters  about  two- tenths  of  an  inch.  The  num¬ 
ber  of  columns  in  each  organ  of  the  torpedo  which  he 
prefented  to  the  Royal  Society  was  about  470  ;  but  in 
a  very  large  torpedo  which  he  difltded,  the  number  of 
columns  in  one  organ  wa&  1  I  hefe  columns  were 

compoied  of  films  parallel  to  the  bale  of  each  ;  and  the 
dillance  between  each  partition  of  the  columns  was 
TTVh  of  an  inch.  From  thefe  fads,  the  reader  will 
find  the  anomalies  of  torpedinal  eledricity  (luppoiing  it 
i .the  fame  with  common  eledricity)  accounted  lor  in  a 
very  ingenious  and  philofophical  manner  by  Mr  Nichol- 
fon,  at  p.  3^  of  the  firft  volume  of  his  valuable  Jour¬ 
nal.  We  pafs  on,  however,  to  pcint  out  the  relcmblance 
between  it  and  the  lately  ddcovered.  phenomena  in  gal¬ 
vanifm. 

l  ake  any  number  of  plates  of  copper,  or,  which  is 
better,  of  iilvcr,  and  an  equal  number  of  tin,  or,  which, 
is  much  better,  of  zme,  and  a  Lke  number  of  dilcs,  or 

pieces 
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Torpedo,  pieces  of  card,  or  leather,  or  cloth  (a),  or  any  porous 
fubftance  capable  of  retaining  moifture.  Let  thefe  laft 
bejoaked  in  pure  water,  or,  which  is  better,  fait  and 
water,  or  alkaline  leys.  The  filver  or  copper  may  be 
pieces  of  money.  Build  up  a  pile  of  thefe  pieces  ; 
namely,  a  piece  of  filver,  a  piece  of  zinc,  and  a  piece 
of  wet  card  :  then  another  piece  of  filver,  a  piece  of 
zinc,  and  a  piece  of  wet  card:  and  fo  forth,  in  the  fame 
order  (or  any  other  order,  provided  the  pieces  fucceed 
each  other  in  their  turn),  till  the  whole  number  intend¬ 
ed  to  be  made  ufe  of  is  builded  up.  The  inftrument  is 
then  completed. 

fn  this  flate  it  will  afford  a  perpetual  current  of  the 
galvanic  influence  through  any  condudor  communicating 
between  its  upper  and  lower  plates  ;  and  if  this  con¬ 
ductor  be  an  animal,  it  will  receive  an  electrical  fhock 
as  often  as  the  touch  is  made,  by  which  the  circuit  is 
completed.  Thus  if  one  hand  be  applied  to  the  lower 
plate,  and  the  other  to  the  upper,  the  operator  will  re¬ 
ceive  a  fhock,  and  that  as  often  as  he  pleafes  to  lift  his 
Anger  and  put  it  down  again. 

This  (hock  refembles  the  weak  charge  of  a  battery  of 
immenfe  furface  ;  and  its  intenlity  is  fo  low  that  it  can¬ 
not  make  its  way  through  the  dry  flein.  It  is  there¬ 
fore  necefTary  that  a  large  furface  of  each  hand  fhould 
be  well  wetted,  and  a  piece  of  metal  be  grafped  in  each, 
in  order  to  make  the  touch;  or  elfe  that  the  two  extre¬ 
mities  of  the  pile  fhould  communicate  with  feparatc  vef- 
Ids  of  water,  in  which  the  hands  may  be  plunged. 

The  commotion  is  flronger  the  more  numerous  the 
pieces.  Twenty  pieces  will  give  a  fhock  in  the  arms, 
if  the  above  precautions  be  attended  to.  One  hundred 
pieces  may  be  felt  to  the  (boulders.  The  current  ads 
on  the  animal  fyftem  while  the  circuit  is  complete,  as 
well  as  during  the  inftant  of  commotion,  and  the  adion 
is  abominably  painful  at  any  place  where  the  flein  is 
broken. 

That  this  influence,  whatever  it  may  be,  has  a  ft ri- 
king  refemblance  to  the  repeated  (hocks  given  by  the 
torpedo,  is  obvious  ;  but  what  it  really  is  in  itfelf  mult 
be  afeertained,  if  it  can  be  alcertained  at  all,  by  future 
experiments.  Mr  Nicholfon  indeed,  from  whofe  Jour¬ 
nal  we  have  taken  this  account  of  Volta’s  apparatus  and 
its  efFeds,  feems  confident  that  thefe  efFeds  proceed 
from  an  eledtrical  ftream  or  current  ;  but  this  mode  of 
operation  is  quite  foreign  from  all  the  laws  of  eledrici- 
ty  known  to  us.  The  galvanic  influence  in  this  appa¬ 
ratus  appears  to  move  perpetually  in  a  circle ;  to  which 
we  are  acquainted  with  no  fad  in  eledricity  that  is  at 
all  fimilar.  Galvanifm,  too,  feems  capable  of  accumula¬ 
tion,  even  while  furrounded  by  conduding  fubftances, 
which  is  quite  inconfiftent  with  all  that  we  diflinftly 
'know  of  eledricity  and  its  laws. 

That  the  energy  of  the  apparatus,  however,  is  the 
effed  of  an  eledric  ftream  or  current,  our  ingenious 
author  thinks  proved  by  the  condenfer  with  which  Sig. 
Volta  afeertained  the  kind  of  the  eledticity,  and  ob¬ 
tained  its  fpark.  He  finds  the  adion  ftrongefl,  or  moll 
pungent,  on  wounds  on  the  minus  fide  of  the  apparatus, 
or  where  the  wounds  give  out  eledricity  ;  a  fad  alfo 
obfervable  in  the  common  eledric  fpark. 
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The  theory  of  the  learned  inventor  feems  to  be,  that 
it  is  a  property  of  fuch  bodies  as  differ  in  their  power 
of  conduding  eledricity,  that  when  they  are  brought 
into  contad  they  will  occafion  a  ftream  of  the  eledric 
matter.  So  that  if  zinc  and  filver  be  made  to  commu¬ 
nicate  immediately  by  contad,  there  will  be  a  place  of 
good  conduding  energy  ;  and  if  they  be  made  to  com¬ 
municate  mediately  by  means  of  water,  there  will  be  a 
place  of  inferior  condnding  energy  ;  and  wherever  this 
happens,  there  will  be  a  ftreim  or  cuirent  produced  in 
the  general  ftock  of  eledricity.  This  is  not  deduced 
as  the  confequence  of  other  more  Ample  fids  ;  but  is 
laid  down  as  a  general  or  fimole  principle  grounded  on 
the  phenomena.  If  fo,  is  it  not  a  petitio  pr'incifu?  That 
fuch  bodies  as  zinc  and  filver,  when  properly  difpofed, 
produce  a  ftream  or  current,  or  fomething  analogous  to 
a  ftream  or  current,  in  the  galvanic  fluid,  follows  indeed 
indifputably  from  the  phenomena  ;  but  it  by  no  means 
follows  from  the  fame  phenomena  that  galvanifm  is  elec¬ 
tricity  ;  for  eledricity  feems  fubjed  to  different  law*. 
See  Electricity  and  Thunder,  both  in  this  Sup- 
plement . 

It  mufl  be  acknowledged  that  the  difeovery  of  the 
galvanic  (hock  and  fpark,  and  of  the  apparent  exitience 
of  two  oppoflte  ftates  of  galvanifm  correfponding  to  po- 
At've  and  negative  eledricity,  confiderably  increafe  the 
analogy  ;  which,  in  the  article  Galvanism,  Suppl.  we 
have  admitted  to  be  very  linking  :  but  luppofing  no 
fallacy  in  any  of  Volta's  experiments,  we  do  not  think 
that  thefe  difcoverie.s  amount  to  any  thing  like  a  de- 
monflration  of  the  conclufions  which  have  been  drawn 
from  them.  It  is  by  no  means  certain  that  light  is 
efTentially  conneded  with  the  electric  fluid  ;  for  we 
know  that  it  is  not  tffentially  conneded  with  heat : 
(See  Thermometric  al  Speclrum ,  in  this  Suppl.)  The 
flafh,  for  example,  of  lightning  may  be  merely  an  ex¬ 
trication  of  light,  in  confequence  of  the  adion  of  elec¬ 
tricity  upon  the  atmofphere  in  its  pafTage,  or  on  the 
bodies  upon  which  it  impinges  ;  and  there  are  many  Al¬ 
liances  of  a  fimilar  extrication,  as  in  the  collifion  of 
two  pieces  of  flint,  where  neither  eledricity  nor  gnlva- 
nifm  were  ever  fufpeded  to  have  any  fhare  in  produ¬ 
cing  the  phenomenon.  Why  may  not  the  progrtls  of 
the  galvanic  fluid  have  a  limilar  effed  in  this  Alliance 
with  that  of  eledricity,  though  the  two  fluids  be  eflen- 
tially  different  between  themlelvcs  ?  But  we  have  more 
to  fay  on  this  fubjed. 

Meflrs  Nicholfon  and  Carlifle  conftruded  an  appara¬ 
tus  fimilar  to  that  of  Volta,  which  gave  them  a  fhock  as 
hefore  defcribed,  and  a  very  acute  lenfation  wherever 
the  flein  was  broken.  Their  Arft  refearch  was  direded 
to  ascertain  that  the  fhock  they  felt  was  really  an  elec¬ 
trical  phenomenon.  For  this  purpofe  the  pile  was 
placed  upon  Bennett’s  gold  leaV  eledrometer,  and  a 
wire  was  then  made  to  communicate  from  the  top  of 
the  pile  to  the  metallic  (land  or  foot  of  the  inllrunitnt ; 
fo  that  the  circuit  of  the  fhock  would  have  been  thro* 
the  leaves,  if  they  had  diverged  ;  but  no  Agns  of  elec¬ 
tricity  appeared.  Recourfe  was  then  had  to  the  re¬ 
volving. doubler  ;  of  which  the  reader  will  find  an  ac¬ 
count  in  our  Supplementary  article  .Electricity, 
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(a)  Woollen  or  linen  cloth  appear  to  be  more  durable,  and  more  fpeedily  foaked,  than  card. 
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Torpedo.  „*«,*.  The  doubler  had  been  previouny  cleared  of  inch. 

- - * -  cleftn'citv  by  twenty  turns  in  conn<-£ion  w  th  the  eart  . 

The  negative  divergence  was  produced  in  the  eledlro 
meter.  Repeated  experiments  01  this  kind  (hewed  that 
the  filver  end  was  in  the  minus,  and  the  zinc  end  in  the 

PlUHerTa  pile  of  1 7  half  crowns,  with  a  like  number  of 
pieces  of  zinc,  and  of  paiteboard  foaked  in  fait  water, 
thou  eh  it  gave  a  fevere  (hock,  exhibited  no  fymptoms 
of  electricity  till  aflifted  by  the  doubler.  Will  it  be 
faid  that  this  arofe  from  want  of  mtenfry  in  the  galva¬ 
nic  (hock  ?  We  can  only  reply,  that  a  much  lels  in- 
tenfe  (hock  of  electricity  would  have  produced  a  (en¬ 
able  divergence  in  the  inftrument  without  the  doubler. 

What  was  the  caufe  of  this  difference  ?  We  have,  how- 
ever,  no  doubt  but  that  eleftricity  was  concerned  in 
this  phenomenon;  for  we  have  (hewn  elfewhere  (fee 
Thunder,  Suppl.J,  that  either  eledncity  is  produced, 
or  the  equilibrium  of  the  elearical  fluid  disturbed,  by 
every  chemical  folution  ;  and  we  (hall  fee  immediately 
that  chemical  folutions  are  perpetually  going  on  in  Vol- 

ta’s  apparatus.  . 

Very  early  in  the  courfe  of  this  experiment,  the  con- 
tads  being  made  fure  by  placing  a  drop  of  water  upon 
the  upper  plate,  Mr  Carline  obferved  a  difengagement 
of  gas  round  the  touching  wire.  This  gas,  though 
very  minute  in  quantity,  evidently  feemed  to  have  the 
fmell  afforded  by  hydrogen  when  the  wire  of  commum- 
cation  was  fteel.  This,  with  Tome  other  fads,  led  Mr 
Nicholfon  to  propofe  to  break  the  circuit  by  the  fub- 
ftitution  of  a  tube  of  water  between  two  wires.  They 
therefore  inferted  a  brafs  wire  through  each  of  two 
corks  inferted  in  a  glafs  tube  of  half  an  inch  internal 
diameter.  The  tube  was  filled  with  New  River  water, 
and  the  diftance  between  the  points  of  the  wires  in  the 
water  was  one  inch  and  three  quarters.  T.  his  compound 
difeharger  was  applied  fo  that  the  external  ends  of  its 
wire  were  in  contaA  with  the  two  extreme  plates  of  a 
pile  of  36  half  crowns,  with  the  correfpondent  pieces  of 
zinc  and  pafteboard.  A  fine  ftream  of  minute  bubbles 
immediately  began  to  flow  fiom  the  point  of  the  lower 
wire  in  the  tube  which  communicated  with  the  filver, 
and  the  oppofite  point  of  the  upper  wire  became  tar- 
nifhed,  firft  deep  orange,  and  then  black.  On  rever- 
fmg  the  tube,  the  gas  came  from  the  other  point,  which 
was  now  loweft ;  while  tlie  upper,  in  its  turn,  became 
tarnifhed  and  black.  Reverfing  the  tube  again,  the 
phenomena  again  changed  their  order.  In  this  Irate 
the  whole  was  left  for  two  hours  and  a  half.  The  up¬ 
per  wire  gradually  emitted  whitifh  filmy  clouds,  which, 
towards  the  end  of  tbe  procefs,  became  of  a  pea-green 
colour,  and  hung  in  perpendicular  threads  from  the  ex¬ 
treme  half  inch  of  the  wire,  the  water  being  rendered 
femiopaque  by  what  fell  off,  and  m  a  great  part  lay,  of 
a  pale  green,  on  the  lower  furface  of  the  tube,  which, 
in  this  difpofitiori  of  the  apparatus,  was  inchned  about 
forty  degrees  to  the  horizon.  The  lower  wire,  of  three 
quarters  of  an  inch  long,  conftantly  emitted  gas,  except 
when  another  circuit,  or  complete  wire,  was  applied  to 
the  apparatus  ;  during  which  time  the  emiffton  of  gas 
was  fufpended.  When  this  laft  mentioned  wire  was  re¬ 
moved,  the  gas  re- appeared  as  before,  not  inftantlv,  but 
after  the  lapfe  of  four  beats  of  a  half  fecond  clock  Hand¬ 
ing  in  the  room.  The  product  of  gas,  during  the  whole 
two  hours  and  a  half,  was  two-thirtieths  of  a  cubic 
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luvll.  It  was  then  mixed  with  an  equal  quantity  of  Torpedo* 

common  air,  and  exploded  by  the  application  of  alight  - 

ed  waxed  thread. 

Meffrs  Nicholfon  and  Carlifle  had  been  led,  by  their 
reafoning  on  the  firft  appearance  of  hydrogen,  to  ex¬ 
pert  a  decompofition  of  the  water  ;  but  it  was  with  no 
little  furprize  that  they  found  the  hydrogen  extricated 
at  the  contad  with  one  wire,  while  the  oxygen  fixed  it- 
felf,  in  combination  with  the  other  wire,  at  the  diftance 
of  almoft  two  inches.  This  new  fad  ftill  remains  to 
be  explained,  and  feems,  fays  Mr  Nicholfon,  to  point 
at  fome  general  law  of  the  agency  of  eledricity  in  che¬ 
mical  operations.  Does  it  not  as  naturally  fuggeft  a 
fufpicion  that  galvanifm  is  not  eledricity  ;  efpecially  as 
we  are  informed,  by  Mr  Cruickfhank  of  Woolwich, 
that  Meffrs  Nicholfon  and  Carlifle  difeovered,  that  “  gal¬ 
vanifm  decompofes  water  with  much  greater  facility 
than  eledricity,  and  with  phenomena  fomewhat  differ¬ 
ent  ?”  What  the  particular  differences  are,  he  does  not 
fay  ;  but  we  learn  from  Mr  Nicholfon  himfelf,  that 
from  the  general  tenor  of  his  experiments,  it  appears  to 
be  eftablifhed,  that  the  decompofition  of  water  by  gal¬ 
vanifm  is  more  effedual  the  lefs  the  diftance  is  between 
the  wires,  but  that  it  ceafes  altogether  when  the  wires 
are  in  contad. 

Mr  Nicholfon  concludes  his  memoir  with  mentioning 
concifely  the  effeds  of  a  pile  of  ioo  half  crowns,  and 
a  chemical  incident,  which  appears  to  be  the  moft  re¬ 
markable  of  thofe  which  he  has  yet  obferved. 

The  pile  was  fet  up  with  pieces  of  green  woollen 
cloth  foaked  in  fait  water.  It  gave  fevere  {hocks, 
which  were  felt  as  high  as  the  ftioulders.  The  tranfi- 
tion  was  much  lefs  forcible  through  a  number  of  perfons, 
but  it  was  very  perceptible  through  nine.  The  fpark 
was  frequently  vifible  when  the  difeharge  was  made  in 
the  dark,  and  a  gleam  of  light  was  alfo,  in  fome  in- 
ftances,  feen  about  the  middle  of  the  column  at  the  in- 
ftant  of  the  explofion.  The  afliftants  were  of  opinion 
that  they  heard  the  fnap. 

The  extrication  of  the  gafes  was  rapid  and  plenti¬ 
ful  by  means  of  this  apparatus.  When  copper  wires 
were  ufed  for  the  broken  circuit,  with  muriatic  acid  di¬ 
luted  with  100  parts  of  warer  in  the  tube,  no  gas,  nor 
the  leail  ciiculation  of  the  fluid  was  perceived,  when  the 
diftance  of  the  wires  was  two  inches.  A  fhort  tube, 
with  two  copper  wires  very  near  each  other  in  common- 
water,  was  made  part  of  the  circuit,  and  fhewed,  by 
the  ufual  phenomena,  that  the  ftream  of  eledricity  was 
rapidly  palling.  The  wires  in  the  muriatic  acid  were 
then  Hided  within  the  third  of  an  inch  of  each  other. 

For  the  fake  of  brevity  he  avoids  enumerating  the  ef¬ 
feds  which  took  place  during  feveral  hours,  and  fimply 
dates,  that  the  minus  wire  gave  out  fome  hydrogen  du¬ 
ring  an  hour  ;  while  the  plus  wire  was  corroded,  and  ex¬ 
hibited  no  oxyd  ;  but  a  depofition  of  copper  was  form¬ 
ed  round  the  minus,  or  lower  wire,  which  began  at  its 
lower  end  :  that  no  gas  whatever  appeared  in  this  tube 
during  two  hours,  though  the  depofition  was  going  on, 
and  the  fmall  tube  fhewed  the  continuance  of  the  elec¬ 
tric  ftream  ;  and  that  the  depofition,  at  the  end  of  four 
hours,  formed  a  ramified  metallic  vegetation,  nine  or 
ten  times  the  bulk  of  the  wire  it  furrounded. 

In  this  experiment,  it  appeared  that  the  influence  of 
eledricity  increafing  the  oxydability  of  the  upper  wire, 
and  affording  nafeent  hydrogen  from  the  lower,  caufed 
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forpedo.  the  latter  to  a&  as  the  precipitant  of  a  folution  of  one 
— -V”-'  and  the  fame  metal. 

Mr  Nicholfon,  we  fee,  continues  to  call  it  ele&ricity 
with  the  ntrnoft  confidence,  as  if  it  could  not  poflibly 
be  any  thing  elfe  ;  and  yet  he  fays  that  the  galvanic 
{hock  is  much  lefs  forcible  when  paffed  through  a  num¬ 
ber  of  perfcms  than  when  paffed  only  through  one.  This, 
we  believe,  does  not  hold  in  the  fhocks  of  common  elec¬ 
tricity  ;  and  the  difference  probably  arifes  from  the  cu¬ 
ticle  obftrn&mg  the  paffage  of  the  one  and  not  of  the 
other.  Volta  himfelf  fays,  that  this  eledhricity,  for  he 
too  is  defirous  to  prove  it  ele&ricity,  does  not  diffufe 
itfelf  through  the  air.  It  is  fo  univerfally  known  that 
very  dry  air  is  no  conductor  of  electricity,  that  he  muft 
mean,  on  this  occafion,  air  not  uncommonly  dry ;  o- 
therwife  the  nondiffufion  of  this  electricity  through  air 
would  not  diflinguifh  it,  as  he  feems  to  admit  it  does, 
from  common  ele&iicity.  But  what  occafions  this  di- 
ftinCtion,  if  the  two  electricities  be  the  fame  ? 

Lieutenant-colonel  Haldane,  well  known  in  the 
fcientific  world,  made  experiments  with  Volta’s  pil¬ 
lar,  both  in  a  horizontal  and  in  a  vertical  pofition. 
With  a  large  pillar,  placed  vertically,  he  obtained  very 
-weak  figns  of  electricity.  He  connected  the  apparatus 
with  the  conductor  of  an  eleCtrical  machine,  and  found 
the  effeCt  rather  impeded  than  afilfied  by  the  common 
eleCtric  ftream.  He  placed  the  plate  of  Bennet’s  elec¬ 
trometer  in  the  circuit,  without  producing  eleCtric  figns . 
He  found  that  the  galvanic  apparatus,  placed  between 
the  outlide  and  infide  of  a  jar,  prevented  its  charging, 
and  that  it  is  alfo  capable  of  conducting  the  charge, 
though  not  rapidly  :  and,  on  the  whole,  from  the  very 
minute  exhibition  of  the  attractive  and  repellent  powers, 
while  the  caufticity,  the  fhock,  and  the  oxydation,  are 
fo  very  powerful,  he  cannot  be  perfuaded  that  eleCtri- 
city  is  the  principal  agent,  though  fome  might  be  ge¬ 
nerated,  or  difengaged,  during  the  operation  of  the  ap¬ 
paratus. 

This  is  exaCtly  our  own  opinion,  which  is  ftrongly 
corroborated  by  the  refults  of  fome  very  curious  expe¬ 
riments  made  by  Mr  Cruickfhank  of  Woolwich.  Thefe 
experiments  our  limits  permit  us  not  to  detail.  They 
were  made  with  a  view  to  afeertain  the  nature  and  rela¬ 
tive  proportions  of  the  gafes  obtained  from  water  and 
other  fluids  by  this  influence  ;  and  the  author  thinks 
himfelf  authorifed  to  conclude  from  them  : 

t.  That  hydrogen  gas,  mixed  wich  a  very  fmall  pro¬ 
portion  of  oxygen  and  ammonia,  is  fomehow  difenga¬ 
ged  at  the  wire  conneCted  with  the  filver  extremity  of 
the  machine  ;  and  that  this  effeCf  is  equally  produced, 
whatever  the  nature  of  the  metallic  wire  may  be,  pro¬ 
vided  the  fluid  operated  upon  be  pure  water. 

2.  That  where  metallic  folutions  are  employed  in¬ 
stead  of  water,  the  fame  wire  which  feparates  the  hy¬ 
drogen  revives  the  metallic  calx,  and  depgiits  it  at  the 
extremity  of  the  wire  in  its  pure  metallic  (late  ;  in  this 
cafe  no  hydrogen  gas  is  difengaged.  d  he  wire  employ¬ 
ed  for  this  purpoie  may  be  of  any  metal. 

3.  That  of  the  earthy  folutions,  thofe  ofmagnefia 
and  argil  only  are  decompofed  by  the  filver  wire;  a  cir- 
cumftance  which  ftrongly  favours  the  production  of  am¬ 
monia. 

4.  1  hat  when  the  wire  conneCted  with  the  zinc  ex¬ 
tremity  of  the  pile  confifts  either  of  gold  or  platinum,  a 
quantity  of  oxygen  gas,  mixed  with  a  little  azote  and 
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nitrous  acid,  is  difengaged;  and  the  quantity  of  gas  thus 
obtained  is  a  little  better  than  yd  of  the  hydrogen  gas 
feparated  by  the  filver  wire  at  the  fame  time. 

5.  That  when  the  wire  connected  with  the  zinc  i* 
filver,  or  any  of  the  imperfeCt  metals,  a  fmall  portion 
of  oxygenous  gas  is  likewife  given  out;  but  the  wire  it¬ 
felf  is  either  oxydated  or  difLlved,  or  partly  oxydated 
and  partly  difTolved  :  indeed,  the  effeCt  in  this  cafe  pro¬ 
duced  upon  the  metal  u  very  fimilar  to  that  of  the 
concentrated  nitrous  acid,  where  a  great  deal  of  the 
metal  is  oxydated,  and  but  a  fmall  quantity  held  in  fo¬ 
lution. 

6.  That  when  the  gafes  obtained  by  gold  or  platinum 
wires  are  collected  together  and  exploded  over  mercury, 
the  whole  nearly  difappears  and  forms  water,  with  pro¬ 
bably  a  little  nitrous  acid ;  for  there  was  always  a  thick 
white  vapour  perceived  for  fome  time  after  the  explo 
fion.  The  refiduary  gas,  in  this  cafe,  appeared  to  be 
azote. 

In  refleding  on  thefe  experiments,  it  would  appear 
that  in  fome  of  them  the  water  muft  be  decompofed  ; 
but  how  this  can  be  effeCted  is  by  no  means  fo  eafily 
explained.  For  example,  it  feems  extremely  myfterioua 
how  the  oxygen  fhould  pafs  filently  from  the  extremity 
of  the  filver  wire  to  that  of  the  zinc  wire,  and  there 
make  its  appearance  in  the  form  of  gas.  It  is  to  be 
obferved,  likewife,  that  this  effeCt  takes  place  which 
ever  way  the  wires  are  placed,  and  whatever  bends  may 
be  interpofed  between  their  extremities,  provided  the 
diftance  be  not  too  great.  On  confidering  thefe  faCt« 
more  minutely,  it  appeared  to  Mr  Cruickfhank  that 
the  eafieft  and  fimpleft  mode  of  explanation  would  be, 
to  fuppofe  that  the  galvanic  influence  (whatever  it  may 
be)  is  capable  of  exifting  in  two  dates,  that  is,  in  an 
oxygenated  and  deoxygenated  date  ;  that  when  it 
pafles  from  metals  to  fluids  containing  oxygen,  it  feize* 
their  oxygen,  and  becomes  oxygenated  ;  but  when  it 
pafles  from  the  fluid  to  the  metal  again,  it  aflumes  iu 
former  ftate,  and  becomes  deoxygenated.  Now  when 
water  is  the  fluid  interpofed,  and  the  influence  enteri 
it  from  the  filver  fide  deoxygenated  (and  we  fuppofe 
that  ic  always  pafles  from  the  deoxygenated  to  the  oxy¬ 
genated  fide),  it  feizes  the  oxygen  of  the  water,  and 
difengages  the  hydrogen,  which  accordingly  appears  in 
the  form  of  gas*;  but  when  rhe  influence  enters  the 
zinc  wire*  it  parts  with  the  oxygen,  with  which  it  had 
formerly  united  ;  and  this  either  efcapes  in  the  form  of 
gas,  unites  with  the  metal  to  form  an  oxyd,  or,  combined 
with  a  certain  portion  of  water,  Sc c.  may,  according  to 
the  German  chemifts,  form  nitrous  acid.  When  a  me¬ 
tallic  folution  is  the  interpofed  fluid,  the  effeCt  produ¬ 
ced  may  be  explained  in  two  ways  ;  but  the  fimpleft  ia 
to  fuppofe  that  the  influence,  in  palling  from  the  fdver 
wire,  feizes  the  oxygen  of  the  metallic  calx,  and  after¬ 
wards  depofits  it  on  entering  the  zinc  one.  In  this  cafe 
no  gas  Ihould  appear  at  the  filver  wire;  but  when  a  per¬ 
fect  metal  is  employed,  oxygen  fhould  be  difengaged 
from  the  zinc  wire  ;  and  this,  as  has  been  already  men¬ 
tioned,  is  exactly  what  takes  place. 

What  our  author  confiders  as  the  ftrongeft  argument 
in  favour  of  this  hypothetic,  and  what  we  coniider  as 
an  argument  equally  ltrong  to  prove  that  galvamf  a  dif¬ 
fers  elfentially  from  eleCtiicity.  is,  that  ah  fl  nds  *h.ch 
do  not  contain  oxygen,  are  incapable  of  tranfmitting 
the  galvanic  fluid,  iuch  as  alcohol,  sethei,  the  fat,  and 
4  T  2  cflential 
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Torpedo,  eflential  oils,  as  he  has  proved  by  direft  experiment  ; 

'  but  on  the  contrary,  that  all  thofe  which  do  contain 
©xvgen  conduct  it  more  or  lefs  readily*  as  all  aqueous 
fluids,  metallic  folutions,  and  acids,  more  efpecially  the 
concentrated  fulphuric  acid  ;  which  it  decompofes.  In 
this  lall  inffance,  the  oxygen  produced  can  hardly  be 
afcribed  to  the  decomposition  of  water  ;  for  this  acid, 
when  properly  concentrated,  does  not  contain  any  fen- 
fzble  quantity.  By  this  theory  alfo  we  can  readily  ex¬ 
plain  the  oxydation  of  the  zinc  plates  in  the  machine  ; 
where  the  fluid  in  pafiing  from  the  different  pair3  of 
plates  appears  to  be  alternately  oxygenated  and  deoxy- 
genated.  Although  I  am  not  (fays  Mr  Cruikfhank) 
by  any  means  entirely  fatisfied  with  this  hypothefis,  yet 
as  it  is  the  only  one  by  which  I  can  explain  the  dif¬ 
ferent  phenomena,  it  was  thought  advifable  to  throw 
it  out,  merely  with  a  view  to  induce  others  to  reafon 
upon  the  fubjeCl,  and  to  incite  them  to  make  experi¬ 
ments,  by  which  alone  truth  can  be  afeertained. 

We  approve  heartily  of  his  condudl.  It  is  for  the 
fame  reafon,  and  not  to  maintain  at  all  hazards  any  pre¬ 


conceived  opinion  of  our  own,  that  we  have  urged  every 
obje&ion  that  occurs  to  11s  againfl  the  hypothefis  of 
the  identity  of  galvanifm  and  electricity.  Thefe  fluids 
or  influences  appear  to  ns  to  differ  effentially  ;  but  ft  ill 
we  admit  that  future  experiments  and  future  realonings 
viay  remove  our  obje&ions,  which,  however,  ought  never 
to  be  loft  fight  of  till  they  be  removed.  If  ingenious 
men,  adopting  implicitly  the  hypothefis  of  Volta  and 
Mr  Nicholfon,  fhall  inftitute  a  fet  of  experiments  to  af- 
certain  the  laws  of  the  galvanic  influence,  they  will  be 
very  apt  to  make  their  experiments  fupport  their  hypo¬ 
thefis,  inftead  of  employing  them  as  guides  to  the  temple 
of  truth.  Mr  Nicholfon  fays,  that  in  all  the  experi¬ 
ments  made  by  him  and  Mr  Carlifle,  the  a&ion  of  the 
inftrumerit  was  freely  tranfmitted  through  the  ufual 
conductors  of  eleCtricity  (meaning,  wre  fuppofe,  metals 
and  watery  fluids),  but  that  it  was  flopped  by  glafs  and 
other  non-condu&ors.  We  have  experienced  the  fame 
thing,  and  fo  far  we  acknowledge  a  linking  refemblance 
between  galvanifm  and  eleCtricity  ;  but,  on  the  other 
hand,  we  have  never  been  able  to  make  any  accumula¬ 
tion  of  galvanifm  by  means  of  coated  ele&rics,  whilfl 
Mr  Cruickfhank  found  that  the  galvanic  influence  can¬ 
not  be  tranfmitted  through  alcohol,  ether,  or  eflential 
oils.  In  thefe  inftances,  the  difference  between  galva¬ 
nifm  and  eleftricity  feems  to  be  as  flriking  as  the  re¬ 
femblance  is  in  the  others.  Indeed  tlitfe  differences 
between  the  one  and  the  other  are  fo  many  and  fo  great, 
that  M.  Fabbroni  attributes  the  phenomena  of  galva- 
nifm  not  to  eleftricity,  but  to  a  chemical  operation  ;  to 
the  tranfition  of  oxygen  into  a  combination,  and  to 
the  formation  of  a  new  compound.  He  had  obferved, 
in  repeating  the  common  experiment,  that  if  he  wiped 
his  tongue  as  accurately  as  poflible,  the  fenfation  of 
tafte  excited  by  the  two  metals  was  fo  diminifhed  as  to 
be  hardly  diflinguifhed.  The  faliva,  or  fome  other 
moifture,  muft  therefore  be  of  fome  importance  in  this 
phenomenon.  He  afterwards  fp.ftituted  a  fet  of  very 
proper  experiments;  from  which  it  appeared  to  him  that 
an  evident  chemical  aClion  takes  place  in  the  operations 
of  galvanifm,  and  that  it  is  unneceflary  to  feek  farther 
for  the  nature  of  the  new  flimulus.  Galvanifm  (he 
fays)  is  manifeflly  a  combuftion  or  oxydation  of  the 
metals ;  and  the  ftimulating  principle  may  be  either  the 
caloric  which  is  difengagedj  or  the  oxygen  which 


pafies  into  new  combinations  ;  or  the  new  metallic  fait ;  To:pcda. 
but  which  of  thefe  he  has  not  afeertained.  s"— ' V"’"- 

Without  adopting  or  rejecting  thefe  conclufions,  we 
recommend  them  to  the  attention  of  our  chemical  rea¬ 
ders  ;  for  it  is  only  by  expert  and  feientifie  chemifts 
that  we  expedi  the  nature  and  properties  of  galvanifm 
to  be  afeertained  In  the  mean  time,  it  is  proper  to  ob- 
ferve,  that  the  pile  of  Volta  continues  in  order  for  about 
three  days,  and  fcarcely  three  ;  and  that  on  account  of 
the  corrofion  of  the  faeces  of  the  zinc,  it  h  neceflary  to 
renew  them  previous  to  each  conilrudlion  of  the  pile. 

This  may  be  done  by  feraping  or  grinding,  or  by  clean- 
ing  them  with  diluted  muriatic  acid. 

To  avoid  the  trouble  of  conftantly  repiling  the  pieces 
of  filver  and  zinc,  Mr  Cruickfhank  conllrutted  a  kind 
of  trough  of  baked  wood,  26  inches  in  length,  1.7 
inches  deep,  and  1.5  inches  wide  ;  in  the  fides  of  this 
tiough  grooves  were  made  oppofite  to  each  other,  about 
the  tenth  of  an  inch  in  depth,  and  fufficiently  wide  to 
admit  one  of  the  plates  of  zinc  and  filver  when  foldered 
together  ;  three  of  thefe  grooves  were  made  in  the  fpace 
of  one  inch  and  three  tenths,  fo  that  the  whole  machine 
contained  60  pair  of  plates.  A  plate  ot  zinc  and  fil- 
ver,  each  1.6  inches  fquare,  well  cemented  together, 
were  introduced  into  each  of  thefe  grooves  or  notches, 
and  afterwards  cemented  into  the  trough  by  a  compoli- 
tion  of  rofm  and  wax,  fo  perfectly  that  no  water  could 
pafs  from  one  cell  to  the  other,  nor  between  the  plates 
of  zinc  and  filver.  This  circumilance  mud  be  AriCUy  at¬ 
tended  to,  elfe  the  machine  will  be  extremely  imperfect. 

When  all  the  plates  were  thus  fecured  in  the  trough,, 
the  interflices  or  cells  formed  by  the  different  pairs  of 
plates  were  filled  with  a  folution  of  the  muriat  of  am¬ 
monia,  which  here  fupplied  the  place  of  the  modiened 
papers  in  the  pile,  but  anfvvered  the  purpofe  much 
better.  It  is  hardly  neceflary  to  obftrve,  that  in  fixing 
the  zinc  and  filver  plates,  they  mull  be  placed  regulat- 
ly,  as  in  the  pile,  viz.  alternately  zinc  and  filver,  the 
filver  plate  being  always  on  the  fame  fide.  When  a 
communication  was  made  between  the  firfl  and  lafl  cell,, 
a  flrong  fhock  was  felt  in  the  arms,  but  fomewhat  dif¬ 
ferent  from  that  given  by  the  pile,  being  quicker,  lels 
tremulous,  and  bearing  a  greater  refemblance  to  the 
common  electrical  fhock.  lie  conftru&ed  two  of  thefe 
machines,  which  contained  in  all  too  pair  of  plates  ; 
thefe  when  joined  together  gave  a  very  flrong  (hock* 
and  the  fpark  could  he  taken  in  the  day  time  at  plea- 
fure  ;  bin  what  furprifed  him  not  a  little,  was  the  very 
{lender  power  which  they  pofiefled  in  decompofing  wa¬ 
ter  :  in  this  refpedt  they  were  certainly  inferior  to  a  pile 
of  36  pair,  although  fuch  a  pile  would  not  give  a  fhock 
of  one  third  the  ftrength. 

This  apparatus  retained  its  power  for  many  days,  and 
would  in  all  probability  have  retained  it  much  longer* 
had  not  the  fluid  got  between  the  dry  furtaces  of  the 
metals.  To  remedy  this  defeCl,  he  foldered  the  zinc 
and  filver  plates  together,  and  found  that  this  method 
anfwers  very  well.  The  zinc  plates  may  be  cleaned  at 
any  time,  by  filling  the  different  cells  for  a  few  minutes 
with  the  dilute  muriatic  acid.  Although  this  apparatus 
may  not  entirely  fuperfede  the  pile,  efpecially  if  it 
fhould  be  found  to  decompofe  water,  &c.  but  flowly, 
yet  in  other  refpefts  it  will  no  doubt  be  found  very  con¬ 
venient  and  portable. 

If  this  article  be  thought  long,  and  if  we  appear  to 
have  loft  fight  of  our  original  fubjeift,  the  Torpedo,  we 

have 
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to.  loucan  have  only  to  plead  In  excufe  for  ourconduft,  that  whilfl 
^  I  II  we  could  not  avoid  pointing  out  the  refemblance  be- 
^‘fcant‘  tween  the  fhock  given  by  the  torpedo  and  that  by 
l~Y~  Volta’s  appaiatQ3,  we  felt  it  a  kind  of  duty  to  embrace 
the  only  opportunity  that  we  fhall  have  of  laying  be¬ 
fore  our  readers  the  additional  Information  refpe&ing 
the. phenomena  of  Galvanism  which  we  have  recei¬ 
ved  fince  the  publication  of  that  article.  Thefe  phe¬ 
nomena  are  yet  new,  and  they  are  unqueflionably  im¬ 
portant  ;  indeed  fo  very  important,  that  to  us  it  ap¬ 
pears  neither  impofiible,  nor  even  improbable,  that  to 
the  galvanic  agency  of  metals  and  minerals  may  be  at¬ 
tributed  volcanoes  and  earthquakes. 

rI  OUCAN,  or  American  Goose,  13  one  of  the 
modern  conflellations  of  the  fouthern  hemifphere,  con¬ 
fiding  of  nine  fmall  flars. 

TRACI  ORS,  Metallic.  See  Perkinism  in  this 
Suppl. 

TRACTRIX,  in  geometry,  a  curve  line,  called  alfo 
Cate n aria  ;  which  fee,  Encycl.  and  Arch,  SuppL 

TRADESCAN  T  (John),  an  ingenious  naturalift 
and  antiquary,  was,  according  to  Anthony  Wood,  a 
Fleming  or  a  Dutchman.  We  are  informed  by  Parkin 
fon,  that  he  had  travelled  into  rooft  parts  of  Europe, 
and  into  Barbary  ;  and  from  fome  emblems  remaining 
upon  his  monument  in  Lambeth  church  yard,  it  plainly 
appears  that  he  had  vifited  Greece,  Egypt,  and  other 
ealiern  countries.  In  his  travels,  he  is  fuppofed  to  have 
colle&ed,  not  only  plants  and  feeds,  but  moft  of  thofe 
curiofities  of  every  fort  which,  after  his  death,  were  fold 
by  his  fon  to  the  famous  Elias  Afhmole,  and  depofited 
in  his  mufeum  at  Oxford.  When  he  firfl  fettled  ir.  this 
kingdom  cannot,  at  this  diflance  of  time,  be  afeertained. 
Perhaps  it  was  at  the  latter  end  of  the  reign  of  Queen 
Elizabeth,  or  the  beginning  of  that  of  King  James  I. 
His  print,  engraven  by  Hollar  before  the  year  1656, 
which  teprefents  him  as  a  perfon  very  far  advanced  in 
years,  feems  to  countenance  this  opinion.  He  lived  in 
a  great  lioufe  at  South  Lambeth,  where  his  mufeum 
was  fiequently  vifited  by  perfons  of  rank,  who  became 
benefactors  thereto  :  among  thefe  were  King  Charles  I. 
(to  whom  he  was  gardener),  Henrietta  Maria  his  Queen, 
iirchbifhop  Laud,  George  Duke  of  Buckingham,  Ro¬ 
bert  and  William  Cecil,  EarL  of  Salifbuiy,  and  many 
1  other  perfons.  of  diftin&ion.  John  Tradefcant  may 

i  therefore  be  juffly  confidered  as  the  earliefl  colle&or 

(in  this  kingdom)  of  every  thing  that  vyas  curious  in 
natural  hiftory,  viz.  minerals,  birds,  fifhes,  infe&s,  &c. 
He  had  alfo  a  good  collection  of  coins  and  medals  of 
all  forts,  bcfide3  a  great  variety  of  uncommon  rarities. 
A  catalogue  of  thefe,  publifhed  by  his  fon,  contains  an 
enumeration  of  the  many  plants,  fhrubs,  trees,  &c. 
growing  in  his  garden,  which  was  pretty  extenfive. 
Some  of  thefe  plants  are,  if  not  totally  extind,  at  leall 
become  very  uncommon,  even  at  this  time  :  though  this 
able  man,  by  his  great  induflry,  made  it  manifeit,  in 
the  very  infancy  of  botany,  that  there  i3  fcarce  any 
plant  extant  in  the  known  world  that  will  not,  with  pro¬ 
per  care,  thrive  in  this  kingdom. 

When  his  houfe  at  South  Lambeth,  then  called 
Tradefcant's  Slrk>  came  into  Afhmole’s  poffefiion,  he 
added  a  noble  room  to  it,  and  adorned  the  chimney 
with  his  arms,  impaling  thofe  of  Sir  William  Dugdale, 
whole  daughter  was  his  third  wife  j  where  they  remain 
to  this  day. 
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It  were  much  to  be  wifhed,  that  the  lovers  of  bota-  rraje^rjr 
ny  had  vifited  this  once  famous  garden  before,  or  at 
lead  in  the  beginning  of  the  prefent  century.  But  this  t-on> 
feems  to  have  been  totally  neglected  till  the  year  1749’  — — v— - 
when  Dr  Waiibn  and  the  late  Dr  Mitchell  favoured  the 
Royal  Society  with  the  only  account  now  extant  of  the 
remains  of  fiadefcant’s  garden. 

When  the  death  of  John  Tradefcant  happened  is  not 
known  ;  no  mention  bung  made  thereof  in  the  rcgifler- 
book  of  Lambeth  church. 

TRAJECTORY,  a  term  often  ufed,  generally  for 
the  path  of  any  body,  moving  either  in  a  void,  or  in  a 
medium  that  refills  its  motion  ;  or  even  for  any  curve 
palling  through  a  given  number  of  points.  Thus  New¬ 
ton,  Princip.  lib.  1.  prop.  22.  propofts  to  defcribe  a 
trajeCtory  that  fhall  pafs  through  five  given  points. 

TRAITOR’S  Island,  one  of  the  Archipelago  call- 
ed  Navigator's  IJlands ,  in  the  South  Sea  (See  that 
article,  Suppl.).  It  is  low  and  flat,  with  only  a  hill  of 
fome  height  in  the  middle  ;  and  is  divided  into  two 
parts  by  a  channel,  of  which  the  mouth  is  about  150 
toiles  wide.  It  abounds  with  bannanas,  yams,  and  the 
fined  cocoa  nuts,  which  Peroufe  fays  he  ever  faw.  A- 
boui  twenty  cauoes  approached  the  French  (hips  with¬ 
out  dread,  traded  with  a  good  deal  of  honedy,  and  ne¬ 
ver  refufed,  like  the  natives  of  the  archipelago  of  Na¬ 
vigators,  to  give  their  fruit  before  they  were  paid  For 
it  ;  nor,  like  them,  did  they  give  a  preference  to  beads 
over  nails  and  pieces  of  iron.  They  fpoke,  however, 
the  fame  language,  and  had  the  fame  ferocious  look  ; 
their  drels,  their  manner  of  tatowir.g,  and  the  form  of 
their  canoes,  were  the  fame  ;  nor  could  we  (fays  the 
author)  doubt  that  they  were  one  and  the  fame  people  : 
they  differed,  indeed,  in  having  univerfally  two  joints 
cut  off  from  the  little  finger  of  the  left  hand  ;  whereasr 
in  the  iflands  of  Navigators,  I  only  perceived  two  indi¬ 
viduals  who  had  fudered  that  operation.  They  were 
alfo  of  much  lower  ilature,  and  far  lefs  gigantic  make  ; 
a  difference  proceeding,  no  doubt,  from  the  foil  of  thefe 
iflands,  which  being  lefs  fertile,  is  confequentiy  left*  fa¬ 
vourable  to  the  expanlion  of  the  human  Iiame. 

TRAMMELS,  in  mechanics,  an  inftrument  ufed  by 
artificers  for  drawing  ovals  upon  boards,  Sec.  One  part 
of  it  confilts  of  a  crofs  with  two  grooves  at  right  angles ^ 
the  other  is  a  beam  carrying  two  pins,  which  Aide  in 
thofe  grooves,  and  alfo  the  describing  pencil.  All  the 
engines  for  turning  ovals  are  confirucled  on  the  fame 
principles  with  the  trammels :  the  only  difference  is, 
that  in  the  trammels  the  board  is  at  red,  and  the  pen¬ 
cil  moves  upon  it ;  in  the  turning  engine,  the  tool, 
which  fupplies  the  place  of  the  pencil,  is  at  red,  and 
the  board  moves  againit  it.  See  a  demonilration  of  the 
chief  properties  of  thefe  inflruments  by  Mr  Ludlam,  in 
the  Phi/.  Tranf.  vol.  lxx.  p.  378,  &c- 

TRANSFORMATION,  in  geometry,  is  the  chan¬ 
ging  or  reducing  of  a  figure,  or  of  a  body,  into  another 
of  the  fame  area,  or  the  fame  folidity,  but  of  a  different 
form.  As,  to  transform  or  reduce  a  triangle  to  a  fquare, 
or  a  pyramid  to  a  parallelopipedon. 

Transformation  of  Equations ,  in.  algebra,  is  the; 
changing  equations  into  others  of  a  different  form,  but 
of  equal  value.  This  operation  is  often  neceffary,  to 
prepare  equations  for  a  more  eafy  folution. 

TRANSLATION,  in  literature,  is  a  matter  of  fo 

much  importance,  that  ao  other  apology  can  be  made 

for* 


T  R  A  [  702  ]  T  R  A 


T  aiifla-  for  the  very  imperfed  manner  In  which  it  is  treated  in 
C1°n‘  the  Ettcy clop* diet)  than  a  candid  declaration  that  it  was 
*  iinpoflible  to  enter  at  all  upon  the  fubjed  within  the 

narrow  limits  to  which  we  were  then  reftrided  by  the 
proprietors  of  the  .work.  The  fundamental  laws  of 
tranflation,  which  we  pave  from  Dr  Campbell  of  Aber¬ 
deen,  we  believe  indeed  to  be  unexceptionable  ;  but  the 
queftion  is*  how  are  thefe  laws  to  be  obeyed  ? 

In  order  that  a  tranflator  may  be  enabled  to  give  a 
complete  tranfeript  of  the  ideas  of  the  original  work,  it 
is  almoft  ncedlefs  to  obferve,  that  lie  muft  poffefs  a  per- 
fe  ^  knowledge  of  both  languages,  viz,,  that  of  his  au¬ 
thor,  ard  that  into  which  he  is  to  tranflate  ;  and  that 
he  muft  have  a  competent  acquaintance  with  the  fub¬ 
jed  of  which  His  author  treats.  Thefe  proportions  we 
confider  as  felf  evident ;  but  if  any  of  our  readers  fhall 
be  of  a  different  op’nion,  we  refer  them  to  anEjJay  on  the 
Principles  of  Tranflation >  pubhfhed  1797  by  Cadell  and 
Davies,  London,  where  they  will  find  our  dodrine  very 
clearly  illuftrated.  It  may  be  proper  to  add,  that 
fuch  a  knowledge  of  the  Greek  and  Latin  languages  as 
merely  enables  a  man  to  read  them  with  eafe  and  enter¬ 
tains  ent  to  himfelf,  is  by  no  means  fufficient  to  qualify 
him  for  tranflattng  every  Greek  and  Latin  book,  even 
though  it  treats  of  a  fubjed  with  which  he  has  a  gene¬ 
ral  acquaintance.  The  religious  rites  and  ceremonies 
of  the  Greeks  and  Romans,  as  well  as  the  radical  words 
of  their  language,  were  derived  from  the  Daft  ;  and  he 
who  is  an  abfolute  ftranger  to  oriental  literature,  will 
be  very  liable  to  miftake  occafionally  the  fenfe  of  Greek 
and  Roman  authors  who  treat  of  religious  fubjeds.  We 
could  illuftrate  the  truth  of  this  pofition  by  quotations 
from  fome  of  the  moil  admired  modern  translations  of 
the  Greek  Scriptures,  which  we  have  no  hefitation  to 
fay  fall  very  fhort  of  the  authorifed  verfion  in  accuracy 
as  well  as  in  elegance.  The  divines  employed  by  King 
James  to  tranflate  the  Old  and  New  Teftaments  were 
profoundly  (killed  in  the  learning,  as  well  as  in  the  lan¬ 
guages,  of  the  Eaft  ;  whilft  iome  of  thofc  who  have 
prefumed  to  improve  their  verfion  feem  rot  to  have  pof- 
feffed  a  critical  knowledge  of  the  Greek  tongue,  to 
have  known  ftill  lefs  of  the  Hebrew,  and  to  have  been 
abfolute  ft  rangers  to  the  dialect  fpoken  in  Judea  in  the 
days  of  our  Saviour,  as  well  as  to  the  manners,  cuftoms, 
and  peculiar  opinions  of  the  Jews  feds.  Neither  me- 
taphyfical  acutenefs,  nor  the  moft  perfed  knowledge  of 
•the  principles  of  tranflation  in  general,  will  enable  a 
man  who  is  ignorant  of  thefe  things  to  improve  the  au¬ 
thorifed  verfion  either  of  the  Gofpels  or  the  Epiftles  ; 
for  fucli  a  man  knows  not  accurately,  and  therefore 
cannot  give  a  complete  tranfeript  of  the  ideas  of  the 
original  work. 

But  fuppofing  the  tranflator  completely  qualified  with 
refped  to  knowledge,  it  becomes  a  queftion,  whether 
he  may,  in  any  cafe,  add  to  or  retrench  the  ideas  of  his 
author  l  We  are  ftrongly  inclined  to  think,  that,  in  no 
cafe,  it  is  allowable  to  take  fuch  liberties  ;  but  the  in¬ 
genious  and  elegant  effayift,  whofe  work  on  the  .pjin 
ciples  of  tranflation  we  muft  always  quote  with  refped, 
is  of  a  different  opinion.  “  To  give  a  general  an fwe r 
(fays  he)  to  this  queftion,  I  would  fay,  that  this  liberty 
may  be  ufed,  but  with  the  greatefl  caution.  It  muft 
be  further  obferved,  that  the  fuperadded  idea  fhall  have 
<he  moft  ncceffary  conntdion. with. the  original  thought, 
9wd  ^dually  increafe  ita  force..  And,  on. the  other  hand, 


that  whenever  an  Idea  is  cut  off  by  the  tranflator,  it  Tranfls.. 
muft  be  only  fuch  as  is  an  acceffory,  and  not  a  prin-  ^°n* 
ciple,  in  the  ciaufe  or  fentence.  It  muft  likewife  be  ' 
confeffedly  redundant,  fo  that  its  retrenchment  fhall  not 
impair  or  weaken  the  oiiginal  thought.  Under  thefe 
limitations,  a  tranflator  may  exercife  his  judgment,  and 
affume  to  himfelf,  in  fo  far,  the  charader  ot  an  original 
writer  ” 

Of, the  judicious  ufe,  as  he  thinks  it,  of  this  liberty, 
the  author  quotes  many  examples,  of  which  we  fhall  fe- 
Ied  three,  as  well  calculated  to  illuftrate  our  own  ideas 
of  the  fubjed. 

In  the  firfl  book  of  the  Iliad,  Achilles,  having  re- 
folved,  though  indignantly,  to  give  up  Brifeis,  defire* 
Petroclus  to  deliver  her  to  the  heralds  of  Agamemnon; 

'.flf  part) •  Uxrpoy.k^c  St  trtxtiQib'  Iratfm' 

Kk  S'  ayayt  BptrmSa  xakknrapx 

Aaxt  y  ay i.r  to  S'  avnp  itwv  A yutuv' 

*H  S'  ukiovc'  d/j,a  rcicri  yvvx  xitv*  Ilia,,  A.  54 5. 

Patroclus  now  th’  unwilling  beauty  brought  ; 

She  in  foft  forrows,  and  in  penfive  thought, 

Paft  filent,  as  the  heralds  held  her  hand, 

And  oft  look’d  back,  flow  moving  o'er  the  ftrand. 

>  Pope. 

Our  author  thinks,  and  we  heartily  agree  with  him, 
that  the  amplification  in  the  three  lath  lines,  of  this  ver¬ 
fion  highly  improves  the  effed  of  the  pidure  ;  but  we 
cannot,  confider  this  amplification  as  a  new  idea  fuper¬ 
added.  It  was  the  objed  of  Homer  to  inform  hi* 
countrymen,  that  Brifeis  went  with  the  heralds  unwtU 
lingly.  This  he  does  by  .the  words  «  S' 
yvtn  xuf  and  it  is  by  no  means  improbable,  that  the 
rhythmical  movement  of  the  verfe  may  have  prefented 
to  the  ancient  Greeks  the  image  of  the  lady  walking 
flowly  and  reludantly  along.  This  image,  we  are  fure, 
is  not  produced  by  a  literal  tranflation  of  the  Greek 
words  into  Englifh  ;  and  therefore  it  was  Pope’s  duty, 
not  to  add  to  the  ideas  of  the  original,  but,  by  amplifi¬ 
cation,  to  piefent  to  his  own  country  men  the  pidure 
which  Homer,  by  the  fuperiority  of  the  Gieek  lan¬ 
guage  and  rhythm,  had  prefented  to  his. 

In  the  ninth  book  of  the  Iliad,  where  Phce nix  re- 
.minds  Achilles  of  the  care  he  had  taken  of  him  while 
an  infant,  one  ciicumftance,  extremely  mean,  and  eves, 
difguilmg,  is  found  in  the  original : 

■  .  . . .  ort  S*  cr*  it*  tfioian/  tya  yrvtxcrai  xxbtaaac 

Ovt  V  T*  UGXl/Xl  TpOTKftUY,  XX l  0 <*0V  ITI^W* 

n^xxaxi  /txoi  KXTtSivo-xc  tn  r«9f trat 
Oiv  v  aropXtyJwv  iv  v«Ta«  aktyti**. 

The  literal  verfion  of  thefe  lines  is  indeed  very  grofs  : 

“  When  I  placed  you  before  my.knees,  I  crammed  you 
with  meat,  and  give  you  wine,  which  you  often  vomit¬ 
ed  upon  my  bofom,  and  ftained  my  clothes,  in  your 
troublefome  infancy  but  we  cannot  agree  with  our 
author,  that  the  Englifh  reader  is  obliged  to  Pope  for 
having  altogether  funk  this  naufeous  image.  What  is, 
or  opght  to  be,  our  objed  in  reading  Homer  ?  If  it  be 
merely  to  delight  our  ear  with  fonoious  lines,  and  pleafe 
tour  fancy  with  grand  or  fplendid  images,  the  tranflator 
•certainly  did  right  in  keeping  out  of  view  this  difguft- 
ing  piduire  of  favage  life  ;  hut  when  he  did  fo,  he  can¬ 
not  be  faid  to  have  given  a  complete  tranfeript  of  hi* 
author's  ideas.  To  pieafe  ourielves,  however,  with 
fplendid  images,  is  not  our  only  objed  when  ltudying 


T  R  A  [  703  ]  T  R  A 


[•rarfla-  the  works  of  the  ancient  poets.  Another,  and  in  our 
tl0J]  opinion  a  more  important  object,  is  to  acquire  a  lively 
notion  of  ancient  manners  ;  and  if  fo,  Fope  grofsly 
mifleads  the  mere  Ehglifh  reader,  when,  inftead  of  the 
beaftly  image  of  Homer,  he  prefcnts  him  with  the  fob 
lowing  fcene.  which  he  may  daily  meet  with  in  his  own 
family,  or  in  the  families  of  his  friends  : 

Thy  infant  bread  k  like  affection  fhow’d, 

Still  in  my  arms,  an  ever  pleafing  load  ; 

Or  at  my  knee,  by  Phoenix  would’it  thou  fland, 
No  food  was  grateful  but  from  Phoenix  hand  : 

I  pafs  my  watching3  o’er  thy  helplefs  years, 

The  tender  labours,  the  compliant  cares. 

This  is  a  pi&ure  of  the  domeftic  manners  of  Great  Bri¬ 
tain  in  the  18th  century,  and  not  of  Greece  in  the  he¬ 
roic  ages. 

lathe  beginning  of  the  eighth  book  of  the  Iliad,  Ho* 
tner  puts  into  the  mouth  of  Jove  a  very  llrange  fpeech, 
fluffed  with  braggart  vaunting  and  ludicrous  images. 
This,  as  our  author  obferves,  is  far  beneath  the  dignity 
of  the  thunderer  ;  but  it  is  only  beneath  the  dignity  of 
the  thunderer  as  our  habits  and  modes  of  thinking  com¬ 
pel  us  to  conceive  fuch  a  being.  The-  thunderer  of  the 
Greeks  was  a  notorious  adulterer  and  fodomite,  whole 
moral  character  finks  beneath  that  of  the  meaneft  of  our 
bravos  *,  and  as  he  had  dethroned  his  father,  and  waged 
for  fome  time  a  doubtful  war  with  certain  earthly  giants, 
it  does  not  appear  to  us  that  the  boafling  fpeech  which 
Homer  puts  into  his  mouth  is  at  all  unfuitable  to  Ilia 
acknowledged  attributes.  But  whether  it  be  or  not, 
was  not  the  tranflator’s  concern.  Homer,  when  he 
compofed  it,  certainly  thought  it  not  unworthy  of  the 
thunderer  ;  and  whatever  Pope’s  opinion  might  be,  he 
had  no  right  to  fnhflitute  his  own  notions  of  propriety 
for  thofe  of  his  author.  The  mythological  tales  of  the 
poets,  and  more  efpecially  of  Homer  and  Hefiod,  con- 
flituted,  as  every  one  knows,  the  religious  creed  of  the 
vulgar  Greeks  (fee  Polytheism,  n°  33.  Encycl.)  ;  and 
this  circumflance  makes  it  doubly  the  duty  of  a  tranfla- 
tor  to  give,  on  fuch  fubjedls,  a  fair  tranfcript  of  his  au¬ 
thor’s  ideas,  that  the  mere  Englifh  reader,  for  whom  he 
writes,  may  know  what  the  ancients  really  thought  of 
the  obje&s  of  their  idolatrous  worfhip.  This  Pope  has 
not  done  in  the  fpeech  under  conlideration  ;  and  has 
therefore,  in  our  opinion,  deviated  widely  from  the  Arft 
and  mofl  important  of  the  three  general  laws  of  transla¬ 
tion.  Johnfon  ha3  apologized,  we  think  fufficiently, 
for  many  of  Pope’s  embellifhments  of  his  author  ;  but 
he  has  not  attempted  to  make  an  apology  for  fuch  eni- 
bellifhments  as  alter  the  fenfe.  We  cannot  indeed  con¬ 
ceive  a  pretence  upon  which  it  can  ever  be  allowable  in 
a  tranflator  to  add  to  the  ideas  of  his  author,  to  re¬ 
trench,  or  to  vary  them.  If  he  be  tranflating  hiftoiy, 
and  find  his  author  advancing  what  he  believes  to  be 
falfe,  he  may  correal  him  in  a  note ;  buc  he  has  no  right 
to  make  one  man  utter,  as  his  own,  the  belief  or  the 
fentiments  of  another,  when  that  belief,  and  thofe  fen- 
timents,  are  not  his  own.  If  he  be  tranflating  a  work 
of  fcience,  he  may  likewife  correct  the  errors  of  his  au¬ 
thor  in  notes,  as  Dr  Clerke  corrected  thofe  of  Ro- 
hault ;  but  no  man  ha3  a  right  to  give  to  a  Roliault 
the  fcience  of  a  Newton.  The  tranflator  of  a  poem 
may  certainly  employ  amplification  to  place  in  a  flriking 
light  the  images  or  the  fentiments  of  the  original  work j 


but  he  muff  not  alter  thofe  images  or  fentiments  fo  as  Tratifla. 
to  make  that  appear  grand  or  elegant  in  the  verfion,  tior5« 
which  is  mean  or  difgufting  in  the  original.  On  every 
occafion  on  which  he  takes  fuch  liberties  a3  thefe,  he 
ceafes  to  be  a  tranflator,  and  becomes  a  faithlefs  para¬ 
ph  rail. 

The  fecond  general  law  of  tranflation,  though  cer¬ 
tainly  lefs  important,  is  perhaps  more  difficult  to  be  ob- 
ferved  than  the  firfl.  We  have  dated  it  in  thefe  words r 
(See  Translation,  Encycl )  “  The  ftyle  and  manner 
of  the  original  fhould  be  oreferved  in  the  tranflation 
but  it  is  obvious,  that  this  cannot  be  done  by  him  who 
poffeffes  not  fufficient  taflc  and  judgment  to  afcertain 
with  precifion  to  what  clafs  the  ftyle  of  the  original 
belongs.  “  If  a  tranflator  fail  in  this  difcernment,  and 
want  this  capacity,  let  him  be  ever  fo  thoroughly  mafler 
of  the  fenfe  of  his  author,  he  will  prefent  him  through 
a  diftorting  medium,  or  exhibit  him  in  a  garb  that  is 
unfuitable  to  his  chara&er.”  It  would  obvioufly  be 
very  improper  to  tranflate  the  elegantly  Ample  language 
of  Caefar  into  rounded  periods  like  thofe  of  The  Ram - 
blery  or  the  Orations  of  Cicero  into  the  language  of 
Swift. 

The  chief  chara&criftic  of  the  hiflorical  ftyle  of  the 
facred  Scriptures  is  its  fimplicity  ;  and  that  fimplicity 
is,  for  the  mod  part,  well  preferved  in  the  authorifed 
verfion.  It  i3,  however,  loft  in  many  of  the  modem 
verflons.  Caftalio’s,  for  inftance,  though  ifttitled  to  the- 
praife  of  elegant  latinlty,  and  though,  in  general,  faith- 
ful  to  the  fenfe  of  the  original,  yet  exhibits  numberlefs 
tranfgreflions  of  the  law  which  is  now* under  confidera- 
tion.  Its  fentence8  are  formed  in  long  and  intricate  pe¬ 
riods,  in  which  many  feparate  members  are  artfully  com¬ 
bined  ;  and  we  obferve  a  conftant  endeavour  at  claffical 
phrafeology  and  ornamented  didion,  inftead-of  the 
beautiful  fimplicity  of  the  original. 

The  verfion  of  the  Scriptures  by  Arias  Montanui 
is,  in  fome  refpeas,  a  contrail  to  that  of  Caftalio.  By 
adopting  the  literal  mode  of  tranflation,  Arias  undoubt¬ 
edly  intended  to  give  as  faithful  a  pi&ure  as  lie  could, 
both  of  the  fenfe  and  of  the  manner  of  the  original. 

Not  attending  to  the  peculiar  idioms  of  the  Hebrew, 

Greek,  and  Latin  tongues,  which,  in  fome  refpedla,  are 
very  different  from  each  other,  he  has,  by  giving  to  big 
Latin  the  combination  and  idioms  of  the  two  tirft  of 
thefe  languages,  fometimes  made  the  facred  writers  talk 
abfurdly.  In  Latin,  as  every  fchool*boy  knows,  two 
negatives  make  an  affirmative,  whilft  in  Greek  they  add 
force  to  the  negation.  f^0v  ov  Swaah  ovSiv  f;rrnifieg 

“Without  me  ye  can  do  nothing,”  or,  “  Ye  cannot 
pojjibly  do  any  thing  but  Arias  has  tranflated  the 
word hjine  me  non  potejlis  facere  nihil ,  L  e .  “  without  me 
ye  cannot  do  nothing,”  or,  “  ye  mu ft  do  fomething,” 
which  is  diredlly  contrary  to  the  meaning  of  our  Lord. 

It  is  not  therefore  by  tranflating  literally  or  verbally 
that  we  can  hope  to  prelerve  the  ftyle  and  manner  of 
the  original. 

To  exprefs  in  florid  or  elevated  language  the  ideas 
of  an  author  who  writes  himfelf  in  a  Ample  ftyle,  is  not 
to  give  in  the  verfion  a  juft  picture  of  the  original;  but 
to  attempt,  for  the  fake  of  verbal  accuracy,  to  intro¬ 
duce  into  one  language  the  peculiar  idioms  or  conftrnc- 
tion  of  another,  13  Hill  worfe,  as  in  this  mode  of  tranfla¬ 
tion  the  fenfe,  as  well  as  the  manner  of  the  original,  u 
loft.  The  rule  obvioufly  is  to  ufe,  in  the  verfion,  the-"  * 

word*. 
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words  and  phrafeology  which  we  have  reafon  to  be 
lieve  that  the  author  would  himfelf  have  ufed,  had  he 
been  mafter  of  the  language  into  which  we  are  tranfla- 
tinK  his  ideas.  Thus,  if  we  are  to  tranflate  into  Lngl.fh 
a  piece  of  elegantly  fitnple  Greek  or  Latin,  we  mull 
make  ourfelves  completely  mafter  of  the  author  s  mean¬ 
ing,  and,  negleXing  the  Greek  or  Latin  nW,  exprefs 
thlt  meaning  in  elegantly  Ample  Englifh.  We  nee 
not  add,  that  when  the  language  of  the  original  is  florid 
or  grand,  if  that  ftyle  be  failed  to  the  fubjeX,  the  lan¬ 
guage  of  the  tranflation  (hould  be  florid  or  grand  like- 
wife  ;  but  care  muft  always  be  taken  that  perfpicu.ty  be 
not  facrificed  to  ambitious  ornaments  of  any  kind  ;  tor 
ornaments  which  obfcure  the  fenfe  are  worfe  than  ule 
lefs 

If  there  reflexions  be  juft,  it  is  obvious  that  a  poem 
cannot  be  properly  tranflated  into  profe.  I  he  mere 
fenfe  may  doubtlefs  be  thus  transferred  from  one  lan¬ 
guage  into  another,  as  has  generally  been  done  by  Mac- 
plieffoninhis  hobbling  verf.on  of  the  Iliad,  and  per- 
haps  more  completely  by  a  late  tranflator  of  Anacreon ; 
but  in  fuch  a  verlion,  the  ftyle  and  manner  of  the  on- 
ginal  muft  neceffinly  be  loft.  Of  this  the  following 
accurate  profe  tranflation  of  Anacreon’s  ninth  ode  (on 
a  dove)  is  a  ftriking  inftance  : 

«  O  lovely  Pigeon  !  whence,  whence  do  you  lly  i 
Whence,  fpceding  through  the  air,  do  you  breathe,  and 
diltil  fo  many  pei fumes  ?  Who  is  your  mafter  >  hot  it 
concerns  me  to  know.  ‘  Anacreon  fent  me  to  a  youth. 


Tranfl*. 

tion 


modern  tongues  is  found  to  pervade  the  whole.  This 
in uft  occafion  very  conliderable  difficulty  ;  but  it  is  a 
difficulty  which  will  be  removed  by  a  due  obfervance  ^ r *** 

of  the  former  law,  which  dire&s  the  tranflator  to  make 
his  author  fpeak  Englifh  in  fucli  a  ftyle  to  Englifbmen 
as  he  fpoke  his  own  tongue  to  his  own  countrymen, 
and  of  courfe  to  ufe  the  Englifh  idiom  with  Englifh 
words.  But  what  is  to  be  done  with  thofe  proverbial 
phrafes  of  which  every  language  has  a  large  collection, 
and  which  allude  to  local  cuftoms  and  manners  ? 

The  ingenious  author  of  the  Effay  fo  often  quoted, 
very  properly  obferves,  in  anfwer  to  thifi  queftion,  that 
the  tranflation  is  perfect  when  the  tranflator  employs, 
in  his  own  language,  an  idiomatic  phrafe  correfponding 
to  that  of  the  original.  “  It  is  not  (fays  he)  poffible 
perhaps  to  produce  a  happier  inftance  of  tranflation  by 
corresponding  idioms,  than  Sterne  has  given  *  in  the  *  TW/W. 
tranflation  of  Slawkenbergius’s  tale.  Nihil  me  penitet  Shandy, 
kujus  nafi,  quoth  Pamphagus  ;  that  is,  “  My  riofe  has 
been  the  making  of  me.”  Nec  ejl  cur  pceniteal  ;  that  is, 

“  How  the. deuce  fhould  fuch  a  nofe  fnii  Mile t  pe¬ 
regrin]  in  faciem  fufpexil  /  “  The  centind  looked  into 

the  ftrangeds  face.  Never  faw  fuch  a  nofe  in  his  life!” 

“  As  there  is  nothing  (continues  our  author)  which 
fo  much  conduces  both  to  the  cafe  and  fpirit  of  compo- 
fit  ion  as  a  happy  ufe  of  idiomatic  phrafes,  there  is  no¬ 
thing  which  a  tranflator,  who  has  a  model  ate  command 
of  his  own  language,  is  fo  apt  to  carry  to  an  extreme.” 

Of  this  he  gives  many  ftriking  examples  from  Echard’s 


— to^BatEy  11  u°  at°pre fent  the"  prince,  and  difpoGng  of  tranflations  of  Terence  and  Plautus,  for  which  we  muft 
to  rnmyiiu  ,  p  Kvmn  refer  the  reader  to  the  EfTay  itfelf.  He  obferves,  hke- 


*  The  Odes 

Anacreon 


all  things  Venus  fold  me,  receiving  a  little  hymn  in 
return.  And  I  ferve  Anacreon  in  fuch  jranfaftions  as 
thefe:  and  now  I  carry  his  letters,  fuch  as  you  fee: 
and  he  affirms,  that  he  will  immediately  make  me  free. 
But  I  will  remain  a  fervant  with  him  although  he  may 
difmifs  me  :  For  wherefore  does  it  behove  me  to  fly, 
both  over  mountains,  and  fields,  and  to  perch  on  trees, 
devouring  fomc  mftic  food  ?  Now  indeed  I  cat  bread, 
fnatching  it  from  the  hands  of  Anacreon  himlelf  5  and 
he  gives  to  me  the  wine  to  drink  which  he  drinks  be¬ 
fore  me  ;  and  having  drunl*,  I  perhaps  may  dance,  and 
cover  my  mafter  with  my  wings  :  then  going  to  reft,  1 
deep  upon  the  lute  itfelf.  You  have  it  all  ;  begone  : 
you  have  made  me  more  talkative,  O  mortal  1  than  even 

a  jay  *  “ 


refer  the  reader  to  the  EfTay  itfelf.  He  obferves,  like- 
wife,  that  in  the  ufe  of  idiomatic  phrafes,  a  tranflator 
frequently  forgets  both  the  country  of  his  original  au¬ 
thor,  and  the  age  in  which  he  wrote  ;  and  while  he 
makes  a  Greek  or  Roman  fpeak  French  or  Englifh,  he 
unwittingly  puts  into  his  mouth  allulions  to  the  man* 
ners  of  modern  France  or  England.  This,  to  ufe  a 
phrafe  borrowed  from  painting,  may  he  termed  an  of¬ 
fence  againft  the  cojlume.  The  proverbial  expreffion 
fi in  Theocritus,  is  of  iimilar  import  with 
the  Englifh  proverb,  to  carry  coals  to  Newcajlle ;  and 
the  Scotch,  to  drive  fait  to  Dyfart ;  but  it  would  be  a 
grofs  impropriety  to  ufe  either  of  thefe  expreffions  in 
the  tranflation  of  an  ancient  claffic.  Of  fuch  impro¬ 
prieties  our  author  points  out  many  intlances  both  in 


yy  ^71  IVVIVJ  - -  J 

How  inferior  it  the  general  effeX  of  this  piece  of  French  and  Englifh  tranflations  of  the' daffies  ;  and  he 
_  0  “  £  tll(  11  1 _ _ mierht  have  increafed  the  number  by  quotations  from 

Johnfo 


prrio  ‘thaFof  ‘the' u6elTknown '  poetical  verf.ons  of  might  have  increafed  the  number  by  quotations  from 
into  Engliji  ^ddjfon  and  John fon  ?  and  yet  the  mere  ideas  of  the  Blackwell  s  Memoirs  of  the  Court  of  Auguftus,  where. 


,  -.  ,  Addifon  and  Johnfon  ?  and  yet 
tjt'nii "  original  are  perhaps  more  faithfully  tranfenbed  by  th.s 
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anonymous  writer  than  by  either  of  thofe  elegant 
tranflators.  The  emotions  indeed  excited  by  the  ori¬ 
ginal  are  not  here  brought  into  view. 

The  third  general  law  of  tranflation  is  fo  nearly  allied 
to  the  fecond,  that  we  have  very  few  directions  to  give 
for  the  obfervation  of  it.  He  who,  in  Iris  verfion,  pre 


inftead  of  Roman  fenators  and  their  wives,  we  meet 
with  modern  gentlemen  and  ladies,  with  Jeer eturies  at 
war,  paymaprs ,  commijfary  generals ,  and  lord  high  ad¬ 
mirals.  It  is  true  the  memoirs  of  the  court  of  Auguftus 
is  no  tranflation  ;  but  with  refpedt  to  coftume,  it  is  ne- 
ceffarily  fubjeft  to  the  laws  of  tranflation. 

Offences  againft  coftume  are  often  committed  by  the 


for  the  obfervation  or  it.  rue  wno,  in  ms  vciuuu,  .  ' 

foves  the  ftyle  and  manner  of  the  original,,  as  we  have  ufe  of  improper  words  as  well  as  of  improper  phrafes. 
itrves  uic  ity  _ in mto  riiomihed  and  folemn  comnofition 


endeavoured  to  ffiew  that  they  ought  to  be  preferved, 
will,  of  courfe,  give  to  the  tranflation  the  eafe  of  ori¬ 
ginal  compofition.  The  principal  difficulty  that  he 
has  to  encounter  in  this  part  of  his  talk,  will  occur  in 
the  tranflating  of  idiomatical  and  proverbial  phrafes. 


To  introduce  into  dignified  and  folemn  compofition 
words  affociated  with  mean  and  ludicrous  fubje&s,  is 
equally  a  fault  in  an  original  author  and  in  a  tranflator; 
and  it  is  obvioufly  improper,  in  the  tranflation  of  works 
of  very  high  antiquity,  to  make  ufe  of  words  which 


the  tranflating  ot  idiomatical  anu  pruvciunu  ^  ;  7  7  .  ,  ,  f  .. 

Hardlv  any  two  languages  are  conftruXed  precifely  in  have  but  lately  been  admitted  into  the  language  of  the 
the  fame  wav  •  and  when  the  ftrnXure  of  the  Englifh  tranflator.  Faults  of  this  kind  are  very  frequent  in  Dr 
language  is  compared  with  that  of  the  Greek  and  La-  Geddes’s  tranflation  of  the  Bible,  as  when _  the  pajover 

tin  a  remarkable  difference  between  the  ancient  and  is  called  the»i*r;  the  tabernacle  of  the  congrega- 
*  *  tion. 


TVanfla- 

tion 

'*  fra'/erfe. 
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tlon,  the  convention-tent  ;  and  a  burnt-offering,  a  hofo - 
caujl.  The  firft  of  thefe  expreflions  prefents  to  the 
imagination  an  image  profanely  ludicrous  ;  the  fecond, 

.  brings  into  our  view  the  French  Convention,  which, 
we  fufpeX,  occupied  no  fmall  portion  of  the  DoXor’s 
thoughts,  when  they  fhould  have  been  wholly  employed 
on  the  facred  text ;  and  the  word  holocau/l,  which  mull 
be  unintelligible  to  the  mere  Englifh  reader,  is,  in  the 
mind  of  every  man  of  letters,  elofely  affoclated  with  the 
abominable  rites  performed  at  the  facrifices  of  the  an¬ 
cient  heathens.  But  it  is  needlefs  to  point  out  faults 
of  this  kind  in  a  work  which  is  open  to  more  ferious 
objeXions,  and  which,  we  trnd,  fliall  never  be  generally 
read.  'We  are  forry  that  truth  compels  us  to  fay,  that 
the  novel  expreffions  introduced  by  Dr  Campbell  into 
his  verfion  of  the  gofpels — fuch  as  confluence  for  mul¬ 
titude,  and  reign  for  kingdom — are,  to  fay  the  bed  of 
them,  no  improvements  of  the  authorifed  verfion.  We 
will  not  rank  them  with  DrGcddes’s  innovations,  becaufe 
we  will  not  clafs  the  great  author  of  the  Differ  tation  on 
Miracles  with  a  paradoxical  Chridian  of  no  communion  ; 
but  we  do  not  think  that  Dr  CampbeH\s  laurels  were 
frefhened  onfhis  brow  by  the  tranflation  of  the  Gofpels. 

We  (hall  conclude  this  article  with  the  following  re¬ 
flexions,  taken  from  the  Effay  which  has  been  fo  often 
quoted  : 

“If  the  order  in  which  we  have  claffed  the  three  ge¬ 
neral  laws  of  tranflation  be  their  juft  and  natural  ar¬ 
rangement,  which,  we  prefume,  will  hardly  be  denied, 
it  follows,  that,  in  every  cafe  where  it  is  neceffary  to 
make  a  facrifice  of  one  of  thefe  laws  to  another,  a  due 
regard  ought  to  be  paid  to  their  rank  and  compaiative 
importance.  When  thd  genius  of  the  original  language 
differs  much  from  that  of  the  tranflation,  it  is  often  ne- 
ceffary  to  depart  from  the  author’s  manner  in  order  to 
convey  a  faithful  piXure  of  his  fenfe  ;  but  it  would  be 
highly  preoofterous  to  depart,  in  any  cafe,  from  the 
fenfe,  for  the  fake  of  imitating  the  manner.  Equally 
improper  would  it  be,  to  facrifice  either  the  fenfe  or 
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manner  of  the  original,  if  thefe  can  be  preferved  confid¬ 
ently  with  purity  of  exprefiion,  to  a  fancied  eafe  or  fu- 
perior  gracefulnefs  of  compolltion  ;  and  it  is  certain 
that  the  fenfe  may  always  be  preferved,  though  to  pu¬ 
rity  of  exprefiion  the  manner  of  the  original  mud  fome- 
times  be  facrificcd.” 

TRAPEZOID,  fometimes  denotes  a  trapezium  that 
has  two  of  its  fides  parallel  to  each  other  ;  and  fome¬ 
times  an  irregular  folid  figure,  having  four  Tides  not  pa¬ 
rallel  to  each  other. 

TRAVERSE,  in  gunnery,  is  the  turning  a  piece  of 
ordnance  about,  as  upon  a  centre,  to  make  it  point  in 
any  particular  direXion. 

Traverse,  in  fortification,  denotes  a  trench  with  a 
little  parapet,  fometimes  two,  one  on  each  fide,  to  ferve 
as  a  coverfrom  the  enemy  that  might  come  in  flank. 

Traverse,  in  a  wet  fofs,  is  a  fort  of  gallery,  made 
by  throwing  fauciffons,  joids,  fafeines,  dones,  earth, 
&c.  into  the  fofs,  oppofite  the  place  where  the  miner 
19  to  be  put,  in  order  to  fill  up  the  ditch,  and  make  a 
paffage  over  it. 

Traverse  alfo  denotes  a  wall  of  earth,  or  done,  rai- 
fed  acrof3  a  work,  to  dop  the  fhot  from  rolling  along  it. 

Traverse  alfo  fometimes  fignifiea  any  retrenchment, 
or  line  fortified  with  fafeines,  barrels,  or  bags  of  earth, 
or  gabions. 

TRAVESTY,  or  burlefque  tranflation,  is  a  fpeciea 
Supfjc..  Vol.  II.  Part  II. 


of  writing  which,  as  it  partakes,  in  a  great  degree,  of  Traverfe 
original  compofition,  is  not  to  be  meafured  by  the  laws  II 
of  ferious  tranflation.  It  conveys  neither  a  jud  piXure  Tfe^c^g>^ 
of  the  fentiments,  nor  a  faithful  reprefentation  of  the  ~v” 
dyle  and  manner  of  the  original  ;  but  pleafes  itfelf  in 
exhibiting  a  ludicrous  carfcatura  of  both.  It  difplays 
an  overcharged  and  grotefque  refemblance,  and  excites 
our  rifible  emotions  by  the  incongruous  affoeiation  of 
dignity  and  meant  fs,  wifdom  and  abfurdity.  TI113 
affoeiation  forms  equally  the  bafis  of  travefly  and  of  lu¬ 
dicrous  parody,  from  which  it  is  no  otherwife  diflin- 
guiflied  than  by  its  affuming  a  different  language  from 
the  original.  In  order  that  the  mimickry  may  he  un- 
derdood,  it  is  neceffary  that  the  writer  clioofe,  for  the 
exercife  of  his  talents,  a  work  that  is  well  known,  and 
of  great  reputation.  Whether  that  reputation  is  de¬ 
fended  or  unjud,  the  work  may  be  equally  the  fubjeX 
of  burlefque  imitation.  Jf  it  has  been  the  fubjeX  of 
general,  but  undeferved  praife,  a  parody  or  a  travefly  is 
then  a  fair  fatire  on  the  falfe  taiie  of  rhe  original  au¬ 
thor  and  liis  admirers,  and  we  are  pleafed  to  fee  both 
become  the  objeXs  of  a  jud  cadigation.  The  Rehear- 
ful ,  'Tom  Thumb ,  and  Crononhotonthologos ,  which  exhi¬ 
bit  ludicrous  parodies  of  pad?. gee  from  the  favourite 
dramatic  writers  of  the  times,  convey  a  great  deal  of 
jud  and  ufefui  criticifm.  If  the  original  is  a  woik  of 
real  excellence,  the  travefly  or  parody  detraXs  nothing 
from  its  merit,  nor  robs  the  author  of  the  fmallefl  por¬ 
tion  of  his  jud  praife.  We  laugh  at  the  affoeiation  of 
dignity  and  meannefs  ;  but  the  former  remains  the  ex- 
clufivc  property  of  the  original,  the  latter  belongs  fole- 
ly  to  the  copy.  We  give  due  praife  to  the  mimical 
powers  of  the  imitator,  and  are  delighted  to  fee  how 
ingenioufly  he  can  elicit  fubjeXs  of  mirth  and  ridicule 
from  what  is  grave,  dignified,  pathetic,  or  fublime. 

But  this  fpecies  of  compofition  pleafes  only  in  a  fhort 
fpecimen.  We  cannot  hear  a  lengthened  work  in  tra¬ 
vedy.  The  incongruous  affoeiation  of  dignity  and 
meannefs  excites  rilibility  chiefly  from  its  being  miex- 
peXed.  Cotton’s  and  Scarron’s  Virgil  entertain  but 
for  a  few'  pages:  the  compofition  foon  becomes  tedious, 
a«d  at  length  difgutling.  We  laugh  at  a  fhort  exhibi¬ 
tion  of  buffoonery  ;  but  we  cannot  endure  a  man  who, 
with  good  talents,  is  conftantly  playing  the  fool. 

TREACLE  (fee  Etvycl.)  or  Melasses,  is  a  fub- 
dauce  very  wholefome,  but  of  a  tade  difagreeably  fweet. 

Methods  have  accordinglybeen  propofed  for  ourifying  it, 
fo  as  that  it  may,  on  many  occasions,  fupply  the  place  of 
refined  fugar,  which  has  long  been  at  a  price  which  a  great 
number  of  poor  perfons  cannot  afford  to  pay  for  wdiat 
mud  now  be  confidered  as  a  neceffary  of  life.  The  fol¬ 
lowing  is  the  procels  for  purifying  treacle,  given  by  the 
M.  Cadet  (Devaux)  in  the  Feuille  du  Cuhivatenr ,  founded 
upon  experiments  made  by  Mr  Low  it/  of  Peter/burgh  : 

Fake  of  treacle  24  lbs.  of  wattr  24  lbs.  of  charcoal, 
thoroughly  burnt,  6  lbs.  Bruife  the  charcoal  groUy, 
mix  the  three  fubdances  in  a  caldron,  and  let  the  mix¬ 
ture  boil  gently  upon  a  clear  wood- fire.  After  it  has 
boiled  for  half  an  hour,  pour  the  liquor  through  a  drain- 
ing-bag,  and  then  replace  it  upon  the  fire,  that  the  fu- 
perfluous  water  may  be  evaporated,  and  that  the  trea¬ 
cle  may  be  brought  to  its  original  confidence.  There 
is  little  or  no  lofs  by  this  operation,  as  24  lbs.  of  treacle 
give  nearly  the  fame  quantity  of  fyrup. 

This  procefs  has  been  repeated  in  the  large  way,  and 
has  fucceeded  :  the  treacle  is  fenfibly  ameliorated,  fo 
4  U  that 
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Trcbifond.  thai  ft  may  be  ufed  for  many  difhes;  neverthelefs,  thofe 
II  .  with  milk,  and  the  nne  or  aromatic  liqueurs,  are  not  near 
fo  good  as  with  lugar. 

^  TREBISOND,  a  large,  populous,  and  ftrong  town 

of  Turkey  in  Hfia,  in  the  province  of  Jenich,  with  a 
Greek  archbifhop’s  fee,  a  harbour,  and  a  caflle.  It  is 
feated  at  the  foot  of  a  very  deep  hill.  The  walls  are 
fqu are  and  high,  with  battlements  ;  and  are  built  with 
the  ruins  of  ancient  ftrudures,  on  which  are  infcriptions 
not  legible.  The  town  is  not  populous  ;  for  there  are 
more  woods  and  gardens  in  it  than  houfes,  and  thefe 
but  one  dory  high  The  caftle  is  feated  on  a  flat  rock, 
with  ditches  cut  therein.  The  harbour  is  at  the  eaft 
end  of  the  town,  and  the  mole  built  by  the  Geneofe  is 
almoft  deftroyed.  It  (lands  on  the  Black  Sea,  104 
miles  noith  weft  of  Erzerum,  and  440  eaft  of  Conftan- 
ftinople  E.  Lon.  4c0  25'.  N.  lat.  40  45'. 

TREE.  Under  this  title  ( Encycl. )  we  gave  an  ac¬ 
count  of  the  method  recommended  by  Meffrs  Forfyth 
and  Hitt  for  curing  injuries  and  defeats  in  trees.  The 
a&ual  cautery  is  employed  in  Cevennes,  and  in  the  de¬ 
partment  de  l’Allier,  in  France,  for  (lopping  the  pro¬ 
grefs  of  rottennefs  in  la’ge  trees.  When  they  perceive 
that  this  very  common  and  deftrudive  difeafe  begins  to 
make  fome  progrefs  in  the  chefnut-tree,  by  excavating 
its  trunk,  they  colled  heath,  and  other  combuftible  ve¬ 
getables,  and  burn  them  in  the  very  cavity,  till  the  fur- 
face  is  completely  converted  into  a  coal.  It  feldom  hap¬ 
pens  that  the  tree  perilhes  by  the  effed  of  this  opera¬ 
tion,  and  it  is  always  found  that  this  remedy  fufpends 
the  progrefs  of  the  decay.  It  is  pradifed  in  the  fame 
manner,  and  with  (imilar  fuccefs,  on  the  white  oak. 
When  we  compare  the  effects  of  the  adual  cautery  on 
the  animal  fyftem,  in  fimilar  difeafes,  a  new  refemblance 
is  feen  between  the  difeafes  which  affed  the  organic  be¬ 
ings  of  both  kingdoms,  as  well  as  between  the  remedies 
by  which  they  may  be  oppofed.— .Nicholfon's  Journal. 

TRIANGLE,  Arithmetical,  a  kind  of  nume¬ 
ral  triangle,  or  triangle  of  numbers,  being  a  table  of 
certain  numbers  difpofed  in  form  of  a  triangle.  It 
was  fo  called  by  Pafcal;  but  he  was  not  the  inventor  of 
this  table,  as  fome  writers  have  imagined,  its  properties 
having  been  treated  of  by  other  authors  fome  centuries 
before  him,  as  is  (hewn  in  Dr  Hutton’s  Mathematical 
Traftt-,  vol.  i.  p.  69.  &c. 

The  foim  of  the  triangle  is  as  follows  : 

1 
1 

I 
l 

1 

I 
1 
1 

I 
1 
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to  give  the  next  fueceeding  column  of  numbers. 

The  fir  11  vertical  column  conhfts  of  units  ;  the  fecond, 
a  feiies  of  the  natural  numbers  1,  2,  3,  4,  5,  Sc c.  ;  the 
third,  a  ferits  of  triangular  numbers  1,  3,  6,  10,  Sc c.  ; 
the  fourth,  a  feries  of  pyramidal  numbers,  &c.  The 
oblique  diagonal  rows,  defeending  from  left  to  right, 
are  alfo  the  fame  as  the  vertical  columns.  And  the 
numbers  taken  on  the  horizontal  lines  are  the  co-effi- 
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cients  of  the  different  powers  of  a  binomial.  Many  Triangular 
other  properties  and  ufes  of  thefe  numbers  have  been  1| 
delivered  by  various  authors,  as  may  be  feen  in  the  In-  Tnmta, 
trodudion  to  Hutton’s  Mathematical  Tables,  pages  7,  J1*ri8‘ 

8,  75;,  76,  77,  89,  fecond  edition. 

TRIANGULAR  Compasses,  are  fnch  as  have 
three  legs  or  feet,  by  which  any  triangle,  or  three  points, 
may  be  taken  off  at  once.  Thefe  are  very  ufeful  in  the 
co nil ru 61  ion  of  maps,  globes,  &c. 

Triangular  Numbers ,  are  a  kind  of  polygonal  num¬ 
bers  ;  being  the  fums  of  arithmetical  progrellions,  which 
have  1  for  the  common  difference  of  their  terms. 

Thus,  from  thefe  arithmeticals  123  4  5  6, 

are  formed  the  triangular  numbers  1  3  6  10  15  21, 
or  the  third  column  of  the  arithmetical  triangle  above- 
mentioned. 

The  fum  of  any  number  n  of  the  terms  of  the  trian¬ 
gular  numbers,  1,3,  6,  10,  See.  is  = 


+  -> 
3 


or  lx 

1 


2312  3 

which  is  alfo  equal  to  the  number  of  fhot  in  a  triangu¬ 
lar  pile  of  balls,  the  number  of  rows,  or  the  number 
in  each  fide  of  the  bafe,  being  n.  * 

The  fum  of  the  reciprocals  of  the  triangular  feries, 
infinitely  continued,  is  equal  to  2  ;  viz. 

I  +  y  +  15-  4*  T V  +  Tf)  =  2. 

For  the  rationale  and  management  of  thefe  numbers, 
fee  Malcolm* s  Arith.  book  5.  ch.  2.  ;  and  Simpfon' $  Al- 
geb.  fee.  15. 

TRIESTE,  a  fmall,  but  ftrong  and  ancient  feaport 
of  Italy,  in  Iftria,  on  the  gulph  of  Venice,  with  a 
biftiop’s  fee.  It  is  beautifully' fituated  on  the  iide  of  a 
hill,  about  which  the  vineyards  form  a  femicirclc.  The 
ftreets  are  narrow  ;  but  there  is  a  large  iquare,  where 
they  keep  the  annual  fair.  The  harbour  is  fpacious, 
but  not  good  ;  becaufe  it  is  open  to  the  W.  and  S,  W. 
winds.  The  inhabitants  have  a  good  trade  in  fait,  oil, 
almonds,  iron,  &c.  brought  from  Laubach  ;  and  they 
make  good  wines.  The  cathedral,  and  the  late  Jefuits 
church,  are  the  two  bed  buildings.  It  belongs  to  the 
Houfe  of  Auftria,  and  is  eight  miles  north  of  Capo 
d’lftria,  and  8o  north-eaft  of  Venice.  E.  Long.  14,  4* 
N  Lat.  41:.  56. 

TRINITARIANS  (Order  of),  was  inftituted  at 
Rome  in  the  year  1  198,  under  the  pontificate  of  Inno¬ 
cent  III.  the  founders  whereof  were  John  de  Matha 
and  Felix  de  Valois.  His  Holinefs  gave  them  permif- 
fion  to  dlablifh  this  order  for  the  deliverance  of  cap¬ 
tives,  who  groaned  under  the  tyranny  of  the  infidels  : 
he  gave  them  as  a  habit  a  white  gown,  ornamented  with 
a  red  and  blue  crofs.  After  the  death  of  the  two 
founders,  Pope  Hor.orious  III.  continued  the  order  ; 
and  their  rule  was  approved  by  his  fusceffor  Clement 
IV.  in  1367.  At  firll  they  were  not  permitted  to  eat 
flefh  ;  and  when  they  travelled,  were  to  ride  only  upon 
affes.  But  their  rule  was  cot  reded  and  mitigated  by 
the  bifhop  of  Paris,  and  the  abbots  of  St  Vidor  and  St 
Genevieve,  who  allowed  them  to  eat  any  kind-of  food, 
and  to  ufe  horfes.  This  order  poffeffed,  at  one  time, 
about  250  convents  in  13  different  provinces:  fix  of 
which  were  in  France  ;  namely,  France,  Normandy, 
Picardy,  Champaine,  Languedoc,  and  Provence  ;  three 
in  Spain,  viz.  New  Caftile,  Old  Caftile,  and  Arragon  ; 
one  in  Italy,  and  one  in  Portugal.  There  was  for¬ 
merly  the  province  of  England,  where  this  order  had 
43  houfes  j  that  of  Scotland,  where  it  had  nine  ;  and 

that 


T  R  I 


I  7°7  ] 


T  R  T 


that  of  Ireland,  where  it  had  C2  ;  befides  a  great  num¬ 
ber  of  monafleries  in  Saxony,  Hungary,  Bohemia,  and 
other  countries.  The  convent  of  Cerfroy  in  France  was 
head  of  the  order.  It  is  impofiible  for  us  to  fay  what  is 
now  the  (late  of  the  order,  which  can  have  no  vifible  exig¬ 
ence  in  France,  and  is  probably  fupprefled  even  in  Italy. 

TRIONES,  in  aflronomy,  a  fort  of  conftellation, 
or  aflemblage  of  feven  flars  in  the  Urfa  Major,  popularly 
called  Charles's  Wain, — From  the  feptem  iriones  the 
-north  pole  takes  the  denomination  frptentrio, 

TRIPOLI  of  Syria  is,  according  to  Mr  Browne, 
by  no  means  fo  populous  a  place  as  we  were  led  to  re- 
prefent  it  in  tli t  Encyclopaedia,  It  is  indeed,  he  fays, 
a  city  of  fome  extent,  fituated  about  a  mile  and  a  half 
from  the  fea ;  but  inflead  of  fixty,  he  eftimates  its  po 
pulation  at  about  fixteen  thoufand.  The  air  is  render¬ 
ed  unwholefome  by  much  ftagnant  water.  The  town 
is  placed  on  a  flight  elevation,  the  length  confiderably 
exceeding  the  breadjth.  On  the  higheft  ground,  to  the 
fouth,  is  the  caflle,  formerly  poffefled  by  the  earls  of 
Tripoli ;  it  is  large  and  tlrong.  Hence  is  vifible  a  part 
of  mount  Libanus,  the  fummit  of  which  is  covered  with 
fnow.  The  gardens  in  the  vicinity  are  rich  in  mulber¬ 
ry  and  other  fruit  trees.  The  city  is  well  built,  and 
moft  of  the  flreets  are  paved. 

Here  is  found  a  number  of  Mohammedan  merchants, 
fbme  of  the  richeft  and  mofl  refpe&able  in  the  empire. 
Silk  is  the  chief  article  of  commerce. 

The  miriy  or  fixed  public  revenue  paid  by  Tripoli  to 
Conflantinople,  is  only  about  L.  i  ooo  Sterling,  20  purfes, 
a*year.  Syria  at  prefent  contains  only  four  Pafhaliks, 
Damafcus,  Aleppo,  Acre,  and  Tripoli  ;  the  lad  of 
which  is  the  fmallefl  in  territory  and  power.  Our  au¬ 
thor  obferved  no  antiquities  at  Tripoli ;  but  the  country 
round  it  is  noted  for  producing  the  bed  tobacco  in  Syiia. 

TRISECTION,  the  dividing  a  thing  into  three 
equal  parts.  The  term  is  chiefly  ufed  in  geometry,  for 
the  divifion  of  an  angle  into  three  equal  parts.  The 
trifeflion  of  an  angle  geometrically,  is  one  of  thofe  great 
problems,  whofe  'folution  has  been  fo  much  fought  for 
by  mathematicians  for  2000  years  pad  ;  being,  in  this 
refped,  on  a  footing  with  the  famous  quadrature  of  the 
circle,  and  the  duplicature  of  the  cube. 

TRISTAN  d’Acunha,  the  larged  of  three  iflands 
which  were  vifited  by  Lord  Macartney  and  his  fuite  on 
the  3 id  of  December  1792.  The  other  two  are  di- 
dinguifhed  by  the  names  of  Inauejfible  and  Nightingale 
iflands.  “  InaccefTible  (as  Sir  Erafmus  Gower  obfer¬ 
ved)  feems  to  deferve  that  name,  being  a  high,  bluff, 
as  well  as  apparently  barren  plain,  about  nine  miles  in 
circumference,  and  has  a  very  forbidding  appearance. 
There  is  a  high  rock  detached  from-it  at  the  fouth  end. 
Its  latitude  is  37°  19'  fouth  ;  its  longitude  u°  50'  wed 
from  Greenwich.  This  rudedooking  fpot  may  be  feen 
at  r2  or  14  leagues  didance.  Nightingale  ifland  is  ir¬ 
regular  in  its  form,  with  a  hollow  in  the  middle,  and  is 
about  feven  or  eight  mile*  in  circumference,  with  fmall 
rocky  ifles  at  its  fouthern  extremity.  It  is  deferibed 
as  having  anchorage  on  the  north-eafl  fide.  Its  lati 
tude  is  ;7°  29'  fouth  ;  and  longitude  •  i°  48'  wed  fiom 
Greenwich.  It  may  be  feen  at  feven  or  eight  leagues 
didance.  The  largeft  of  thefe  three  iflands.  which  com¬ 
paratively  may  be  called  the  great  ifle  of  TnJland'A- 
cunha ,  is  very  high,  and  may  be  feen  *t  2£  leagues  di- 
flance.  It  leenis  not  to  exceed  in  circumitrcnce  15 
miles.  .A  part  of  the  ifland  towards  the  north  riles 


perpendicularly  from  the  fea  to  a  height  apparently  of 
a  thoufand  feet  or  more.  A  level  then  commences, 
forming  what  among  ftamen  is  termed  table  land,  and 
extending  towards  the  centre  of  the  ifland;  from  whence 
a  conical  mountain  rifes,  not  unlike  in  appearance  to 
the  Peak  of  Teneriffe,  as  feen  from  the  bay  of  Santa 
Crux.  Boats  were  Cent  to  found  and  to  examine  the 
fhore  for  a  convenient  place  to  land  and  water.  In  con- 
fequence  of  their  report,  the  Lion  (a  fliip  of  £4  guns) 
flood  in,  2nd  came  to  anchor  in  the  evening  on  the 
north  fide,  in  30  fathoms  water,  one  mile  from  the 
fliore;  the  bottom  black  fand  with  (lime;  a  fmall  rock, 
off  the  wed  point,  bearing  fouth  wed  by  fouth,  jufl 
open  with  the  weflern  extremity  of  the  ifland  ;  a  caf- 
cade,  or  fall  of  water,  emptying  it  Fell  upon  the  beach, 
fouth  by  eafl.  All  the  fhore,  from  the  fouthern  point 
to  the  eaflern  extremity,  appears  to  be  clear  of  danger, 
and  deep,  except  the  wed  point,  where  there  are  break¬ 
ers  about  two  cables  length,  or  near  300  yaids  from  the 
fhore.  The  Chip,  when  anchored,  was  overdradowed  by 
the  dark  mafs  of  that  portion  of  the  ifland  whofe  fides 
feemed  to  rife,  like  a  mofs  grown  wall,  immediately  from 
the  ocean.  On  the  right  the  elevation  was  lefs  rapid, 
and  between  the  rifing  part  and  the  lea  was  left  a  flat, 
of  fome  extent,  covered  with  fudge- prafs,  interfperfed 
with  fmall  fhrubs,  which,  being  peife&ly  green,  looked 
from  the  Chip  like  a  pleafar.t  meadow,  watered  by  a 
dream  that  fell,  afterwards,  from  its  banks  upon  the 
beach.  The  officers,  who  went  afhore,  reported,  that 
the  calks  might  be  filled  with  frefh  water  by  means 
of  a  long  hofe,  without  moving  them  from  the  boats. 
The  landing  place  thereabouts  was  alfo  deferibed  as 
being  fafe,  and  fuperior  to  any  other  that  had  been  ex¬ 
amined.  From  the  plain,  the  land  rofe  gradually  to¬ 
wards  the  central  mountain,  in  ridges  covered  with 
trees  of  a  moderate  fize  and  height.  The  coad  abound¬ 
ed  with  fea  lions  and  feals,  penguins  and  albatrofTcs. 
One  of  the  latter  was  brought  on  board,  his  wings  mea- 
furing  ten  feet  from  tip  to  tip  ;  but  others  are  laid  to 
have  been  found  much  larger.  The  coad  was  covered 
with  a  broad  fea- weed,  feveral  fathoms  long,  and  de- 
fervedly  by  naturalifls  termed  gigantic  fucus,  Some  good 
fifh  was  caught  with  the  hook  and  line. 

“  The  accident  of  a  fuddeu  gud,  by  which  the  an¬ 
chor  was  in  a  few  hours  driven  from  its  hold,  and  the 
fhip  forced  out  to  fea,  prevented  the  ifland  from  being 
explored,  as  was  intended.  It  is  probable  that  had  the 
Lion  anchored  in  2C,  indead  of  30  fathoms  water,  the 
anchor  would  have  held  firmly.  Some  advantage  was 
obtained,  however,  from  coming  to  this  place.  The 
jud  pofition  of  thofe  iflands,  in  refped  to  their  longi¬ 
tude,  was  afeertained,  by  the  mean  of  feveral  time¬ 
pieces,  to  be  about  two  degrees  to  the  caflward  of  the 
place  where  they  arc  laid  down  in  charts,  taken  from 
obfervations  made  at  a  period  when  the  indruments  for 
this  purpoie  were  lefs  accurate  than  at  prefent.  The 
fpot  where  the  Lion  anchored  was  detei mined,  by  good 
meridional  obfervations,  and  by  accurate  time-paces, 
to  be  370  6'  fouth  latitude,  and  ii°43'  wed  longi¬ 
tude  from  Greenwich.  The  compafs  had  feven  de¬ 
grees  of  variation  wed  ward  from  the  pole.  Fahren¬ 
heit’s  thermometer  flood  at  67  dtgrtts.  It  wa6  ukiul 
alfo  to  have  afeertained,  that  a  hie  anchorage,  and  plen¬ 
ty  of  good  water,  were  to  be  found  here  iheieifLnd3 
are  ctrlainly  woithy  of  a  more  particular  inquiry  ;  lor 
they  arc  not  50  le.  guts  trom  the  gtucial  tiatk  ci  vef- 
4  U  2  iela 
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Tiiftan  fels  bound  to  China,  and  to  the  coafl  of  Coromandel, 

H  by  the  outer  paflage.  Tu  war  time,  an  excellent  ren- 
^rotrer.  ^e?VOU8  might  be  fettled  there,  for  fhips  that  wanted 
t“n  L-  ^  other  fupply  but  that  of  water.  When  circuinflan- 
ces  require  particular  difpatch,  it  is  practicable  to  come 
from  England  to  Triftan  d’Acunha  without  flopping 
in  the  way,  and  afterwards  to  the  end  of  the  voyage  to 
India  or  China. ” 

Thefe  iflands  are  feparated  by  a  fpace  of  about  fif¬ 
teen  hundred  miles  from  any  land  to  the  weftward  or 
northward  of  them.  They  are  fituated  in  that  part  of 
the  fouthern  hemifphere,  in  the  neighbourhood  of  which 
a  continent,  to  balance  the  quantity  of  land  in  the  north¬ 
ern  hemifphere,  was  once  expe&ed  to  be  found,  but 
where  it  has  been  fince  difeovered  that  there  is  none. 
Of  what  extent,  however,  the  bafes  of  thefe  iflands  are 
under  the  furface  of  the  fea,  cannot  be  afeertained  ;  or 
whether  they  may,  or  may  not,’  be  fufficient  to  make 
up  for  the  defeCt  of  land  appearing  above  water.  Navi¬ 
gators  report,  that  to  the  eaflward  of  them  are  other 
Imall  iflands,  differing  not  much  in  latitude,  fuch  as 
Gough  and  Alvarez  iflands,  and  the  Marfouines  ;  as 
well  as  extenfive  fhoals,  lying  due  fouth  of  the  moil 
foutherly  point  of  Africa,  and  extending  eafterly  feve- 
ral  degrees.  That  all  thefe  together  form  a  chain, 
fome  of  fubuqueous,  and  fome  of  fuperaqueous  moun¬ 
tains,  but  all  conneded  by  their  roots,  is  perhaps  a  con¬ 
jecture  lefs  improbable,  than  that  they  fhould  feparately 
arife,  like  tall  columns,  from  the  vail  abyfs. 

A  fettlement  in  Triftan  d’Acunha  is  known  to  have 
been  twice  in  the  contemplation  of  adventurers,  but  not 
as  yet  to  have  been  carried  into  execution.  One  had 
the  projeCt  of  rendering  it  a  mart  for  the  change  of 
the  light  manufactures  of  Hindoflan,  fuited  to  hot 
climes,  for  the  filver  of  the  Spanifh  fcttlements  in  South 
America  ;  in  the  route  between  which  places  it  is  con- 
veniently  fituated.  The  other  plan  meant  is  only  as  a 
fuitable  fpot  for  drying  and  preparing  the  furs  of  fea 
lions  and  ftals,  and  for  extracting  the  fpermaccti  of  the 
white  or  long  noftd  whale,  and  the  whale-bone  and  oil 
of  the  black  fpecies.  Whales  of  every  kind  were  feen 
fporting  about  Triftan  d’Acunha,  particularly  near  the 
fetting  of  the  fun;  and  the  fword  fifh  likewife  made  its 
appearance  occafionally. — Sir  George  Staunton's  Account 
of  the  Embaffy  to  China . 

TRITON,  in  zoology,  a  genus  belonging  to  the 
order  of  vermes  mollufca.  The  body  is  oblong  ;  the 
tongue  is  fpiral  ;  it  has  twelve  tentacula,  fix  on  each  fide, 
the  hindmoil  ones  having  claws  like  a  crab.  There  is  but 
one  fpecies,  found  in  holes  of  rocks  about  the  fhore. 

TROTTER  (Mrs  Catharine),  was  the  daughter  of 
Captain  David  Tiotter,  a  Scotch  gentleman.  He  was 
a  commander  in  the  royal  navy  in  the  reign  of  Charles 
II.  and  at  his  death  left  two  daughters,  the  youngelt  of 
whom,  Catharine,  our  celebrated  author,  was  born  in 
London,  Augufl  1679.  She  gave  early  marks  of  her 
genius ;  and  learned  to  write,  and  alfo  made  herlelf 
miflrefs  of  the  French  language,  by  her  own  applica¬ 
tion  and  diligence,  without  any  inftrudtor  ;  but  fire  had 
fome  a  hi  fiance  in  the  fludy  of  the  Latin  grammar  and 
logic,  of  which  latter  fhe  drew  up  an  abfhaCl  for  her 
own  ufe.  The  mofl  ferious  and  important  fubjeCls, 
and  efpecially  religion,  foon  engaged  her  attention. — 
But  notwithftanding  her  education,  her  intimacy  with 
feveral  families  of  diflin&ion  of  the  Romifh  perfualion, 
expofed  her,  while  very  young,  to  iropreffions  ia  favour 


of  that  church  ;  which  not  being  removed  by  her  con-  Trotter* 
ferences  with  fome  eminent  and  learned  members  of  the  — 
church  of  England,  fhe  embraced  the  Romifh  commu¬ 
nion,  in  which  flic  continued  till  the  year  1707.  In 
1695,  ^ie  produced  a  tragedy  called  Agnes  de  Cajlro , 
which  was  adted  at  the  theatre-royal  when  fhe  was  only 
in  her  17th  year.  'I  he  reputation  of  this  performance, 
and  the  verfes  f which  fhe  addreffed  to  Mr  Congreve 
upon  his  Mourning  Bride,  in  1697,  were  probably  the 
foundation  of  her  acquaintance  with  that  celebrated 
writer.  Her  fecond  tragedy,  Fatal  Fritndjhip ,  was 
a&ed  in  1698,  at  the  new  theatre  in  Lincoln’s- 1  nn- 
Fields.  This  tragedy  met  with  great  applaufe,  and  is 
hill  thought  the  mofl  perfect  of  her  dramatic  perform¬ 
ances.  Her  dramatic  talents  not  being  confined  to  tra¬ 
gedy,  flic  brought  upon  the  flage,  in  170],  a  comedy 
called  Love  at  a  lofs ,  or  Mojl  votes  carry  it.  In  the. 
fame  year  fhe  gave  the  public  her  third  tragedy,  enti¬ 
tled  the  Unhappy  Penitent ,  a  died  at  the  theatre  royal  in 
Drury-hne.  But  poetry  and  dramatic  writing  did  not 
fo  far  engrofs  the  thoughts  of  our  author  but  that  ihe 
fometimes  turned  them  to  fubje&s  of  a  very  different 
nature  ;  and  ditlinguifhed  herlelf  in  an  extraordinary 
manner  in  defence  of  Mr  Locke’s  writings  ;  a  female 
metaphyfician  being  a  remarkable  phenomenon  in  the 
republic  of  letters. 

She  returned  to  the  exercife  of  her  dramatic  genius 
in  1703,  and  fixed  upon  the  revolution  of  Sweden,  un¬ 
der  Guftavus  Erickfon,  for  the  fubjedf  of  a  tragedy.. 

This  tragedy  was  adted,  in  1706,  at  the  Queen’s  theatre 
in  the  Hay-Market.  In  1707,  her  doubts  concerning 
the  Romifh  religion,  which  fhe  had  fo  many  years  pro- 
feffed,  having  led  her  to  a  thorough  examination  of  the 
grounds  of  it,  by  confulting  the  belt  books  on  both, 
fidcs  of  the  quell  ion,  and  adviiing  with  men  of  the  be  ft 
judgment,  the  reiult  was  a  conviction  of  the  falfenefs 
of  the  pretenfions  of  that  church,  and  a  return  to  that 
of  England,  to  which  fhe  adhered  during  the  remain- 
dtr  of  her  life,  in  1708,  fhe  was  married  to  the  Rev. 

Mr  Cockburn,  then  curate  of  St  Duuilan’s  in  FleeU 
flreet,  but  he  afterwards  obtained  the  living  of  Long- 
Horfely,  near  Morpeth  in  Northumberland.  He  wao  a, 
man  of  confiderable  abilities  ;  and,  among  feveral  other 
things,  wrote  an  account  of  the  Moiaic  Deluge,  which 
was  much  approved  by  the  learned. 

Mrs  Cockburn’s  remarks  upon  fome  writers  in  the 
conti overfy  concerning  the  foundation  of  moral  duty 
and  moral  obligation,  weie  introduced  to  the  *yrorid, 
in  Augufl  T 743-  in  the  Literary  Journal,  iniiiled  Tha 
Htjlory  of  the  Works  of  the  Learned.  The  ltrength, 
clearnefs,  and  vivacity  ihewn  in  her  remarks  upon  the 
mofl  abitrad  and  perplexed  queftions,  immediately  rai- 
fed  the  curiofity  of  all  good  judges  about  the  conceal¬ 
ed  writer ;  and  their  admiration  was  greatly  increaied 
when  her  fex  and  advanced  age  were  known.  Dr  R11- 
therforth's  Efi'ay  on  the  Nature  and  Obligations  of 
Virtue,  publifhed  in  May  1744,  foon  engaged  her 
thoughts ;  and  notwithflanding  the  aflhmatic  difordcr 
which  had  feized  her  many  years  before,  and  now  left 
her  fmall  intervals  of  eafe,  lhe  applied  herfelf  to  the  con¬ 
futation  of  that  elaborate  difeourfe,  and  finifhed  it  with 
a  fpirit,  elegance,  and  perfpicuity  equal,  if  not  fuperior, 
to  all  her  former  writings. 

The  lofs  of  her  hufband  in  1748,  in  the  71ft  year  of 
his  age,  was  a  fevere  fhock  to  her ;  and  fhe  did  not  long 
furvive  him,  dying  on  the  uthofMay  1749,  in  her 
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7  ill  year,  after  having  long  fupported  a  painful  diforder  of  the 
with  a  refignation  to  the  Divine  will,  which  had  been 
the  governing  principle  of  her  whole  life,  and  her  fup- 
port  under  the  various  trials  of  it. 

Her  works  are  collected  into  two  large  volumes  8vo, 
by  Dr  Birch  ;  who  has  prefixed  to  them  an  account  of 

her  life  and  writings.  .  . 

TRUMPET  Marine,  or  Marigny.  This  is  a 
ftringed  inftrument,  invented  in  the  t6th  century  by  an 
Italian  artift  Marino  or  Marigni,  and  called  a  trumpet , 
becaufe  it  takes  only  the  notes  of  the  trumpet,  with  all 
its  omiffions  and  imperfe&ions,  and  can  therefore  exe¬ 
cute  only  fitch  melodies  as  are  fitted  for  that  infi.ru- 
ment.  It  is  a  very  curious  inftrument,  though  of  fniall 
mufical  powers,  becaufe  its  mode  of  performance  is  to¬ 
tally  unlike  that  of  other  ftringed  inftruments  ;  and  it 
deferves  our  very  particular  attention.becaufe  it  lays  open 
the  mechanifm  of  mufical  founds  more  than  any  thing  we 
are  acquainted  with  ;  and  we  (hall  therefore  make  life 
of  it  in  order  to  communicate  to  our  readers  a  philofo 
phical  theory  of  mufic,  which  we  have  already  treated 
in  detail  as  a  liberal  or  feientific  art. 

The  trumpet  marine  is  commonly  made  in  the  form 
of  a  long  triangular  pyramid,  ABC1),  fig-  A.  on  which 
a  fingle  firing  EFG  is  (trained  over  a  bridge  F  by  means 
of  the  finger  pin  L.  At  the  nairow  end  are  feveral 
frets  1,  2,  3,  4,  5,  &c.  between  E  and  K,  which  di¬ 
vide  the  length  EF  into  aliquot  parts.  Thus  E  I  is 
<  of  EF,  E  2  is  TV,  and  fo  on.  The  bow  is  drawn 
lightly  acrofs  the  cord  at  H,  and  the  firing  is  Hopped 
by  prefiing  it  with  the  finger  immediately  above  the 
frets,  but  not  fo  hard  as  to  make  it  touch  the  fret. 

When  the  open  firing  is  founded,  it  gives  the  funda¬ 
mental  note.  If  it  be  Hopped,  in  the  way  now  defen- 
bed,  at  Id  of  its  length  from  E,  it  yields  the  1 2th  of 
the  fundamental ;  if  Hopped  at  Uh,  it  gives  the  double 
o&ave  ;  if  at  jth,  it  gives  the  l  yth  major,  &c.  In  mort, 
it  always  gives  the  note  correfponding  to  the  length  of 
the  pait  between  the  fret  and  the  nut  E.  The  founds 
referable  thofe  of  a  pipe,  and  are  indeed  the  fame  with 
thofe  known  by  the  name  harmonics,  and  now  executed 
by  every  performer  on  infiruments  of  the  viol  or  violin 
foecies.  But  in  order  to  increafe  the  noife,  the  bridge 
V  is  confined  in  a  very  particular  manner.  It  does 
not  refi  on  the  found  board  of  the  infirunient  through 
its  whole  breadth,  but  only  at  the  corner  a,  where  it  u 
firmly  fixed.  The  other  extremity  is  detached  about 

1  -  t)f  an  inch  from  the  found  board  ;  and  thus  the 
bridge,  being  made  to  tiemble  by  the  firong  vibration 
of  the  thick  cord,  rattles  on  the  found-board,  or  on  a 
bit  of  ivory  glued  to  it.  The  ufual  way  in  which  this 
-notion  is  piocnred,  is  to  have  another  ftnrg  palling 
under  the  middle  of  the  bridge  in  fucli  a  manner  that, 
by  ft  raining  it  tight,  we  raife  the  corner  h  from  the 
found-board  to  the  proper  height.  T  his  contrivance 
increafes  prodigioufly  the  noife  of  the  inftrument,  and 
gives  it  fomewhat  of  the  fir.art  found  of  the  trumpet, 
tho’  very  harfh  and  coarfe.  But  it  merits  the  attention 
of  every  perfon  who  wi(hes  to  know  any  thing  ot  the 
philofophy  of  mufical  founds,  and  we  (hall  therefore  fay 
as  much  on  the  fubjeft  as  will  conduce  to  tins  effedt. 

Galileo,  as  we  have  obferved  in  the  article  T  empe- 
rament,  Suppl.  was  the  firft  who  difeovered  the  real 
connection  between  mathematics  and  mufic,  by  demon- 

ftrating  that  the  times  of  the  vibrations  of  elaftic  core# 
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fame  matter  and  fizc,  and  ftrctched  by  equal 
weights,  are  proportional  to  the  lengths  of  the  ftnngs. 
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He  inferred  from  this  that  the  mufical  pitch  ot  the 
found  produced  by  a  ftretched  cord  depended  folely  on 
the  frequency  of  the  vibrations.  Moreover,  not  being 
able  to  difeover  any  other  circumftance  in  which  thole 
founds  phyficaliy  refembled  each  other,  and  rebelling 
that  all  founds  are  immediately  produced  by  agitations 
of  air  acting  on  the  ear,  he  concluded  that  each  vibra¬ 
tion  of  the  cord  produced  a  fonorous  pulfc  in  the  air, 
and  theiefore  that  the  pitch  of  any  found  whatever  de¬ 
pended  on  the  frequency  of  the  aerial  pulfes.  In  this 
way  alone  the  found  of  a  firing,  of  a  bed,  of  an  organ 
pipe,  and  the  bellow'  of  a  bull,  may  have  the  fame  pitch. 

He  could  not,  however,  demonfirate  this  in  any  cnle 
but  the  one  above  mentioned.  But  he  was  encouraged 
to  hope  that  mathematicians  would  be  able  to  demon¬ 
firate  it  in  all  cates,  by  his  having  oblerved  that  the 
farce  proportions  obtained  in  organ  pipes  as  in  firing* 
ftretched  by  equal  weights.  But  it  required  a  great 
progrefs  in  mechanical  philofophy,  from  the  Rate  in 
which  Galileo  found  it,  beiore  men  could  fpecuiate  and 
reafon  concerning  the  pulfes  ot  air,  and  difeover  any 
analogy  between  them  and  the  vibrations  of  a  firing. 
This  analogy,  however,  was  difeovered,  and  its  demon- 
ftration  completed,  as  w'e  (hall  fee  by  and  by.  In  the 
mean  time,  Galileo’s  demonilration  of  the  vibrations  of 
elaftic  cords  became  the  foundation  of  all  mufical  pin- 
lofophy.  It  muft  be  thoroughly  underttood  before  vve 
can  explain  the  performance  of  the  trumpet  marine. 

The  demonftration  of  Galileo  is  remarkable  for  that 
beautiful  fimplicity  and  peifpicuity  which  diftinguifh  all 
the  writings  of  that  great  mechanician,  and  it  is  the 
elementary  propofition  in  all  mechanical  treatifes  ot 
mufic.  Few  of  them  indeed  contain  any  thing  more  ; 
but  it  is  extremely  imperftCI,  and  is  juft  only  on  the 
fuppoiition  that  all  the  matter  of  the  firing  is  collected 
at  its  middle  point,  and  that  the  rell  of  it  has  elafiicity 
without  inertia.  T  his  did  not  fuit  the  accurate  know¬ 
ledge  of  the  lall  century,  after  Huyghens  and  Newton 
had  given  the  world  a  tafte  of  what  might  be  done  by 
profecuting  the  Galilean  mechanics.  When  a  miifcal 
cord  has  its  middle  point  drawn  akde,  and  it  is  fiiain- 
ed  into  the  fhape  of  two  llrait  lines,  if  it  he  let  go,  it 
will  be  obferved  not  to  vibrate  in  this  fonn.  it  may 
eafily  be  feen  in  the  extremity  of  its  excurfions,  where 
h  lefts,  before  it  return  by  its  elailicitiy.  I  be  reafou 
is  this  (fee  fig.  B.)  When  the  middle  point  C  of  the 
cord  is  drawn  afide,  and  the  cord  has  the  form  of  two 
ftraight  lir.es  AC,  CB,  this  point  C,  being  pulled  in 
the  dire&ions  CA,  CB,  at  once,  is  really  accelerate! 
in  the  dire&ion  CD,  which  bifecTs  the  angle  ACB;  and 
if  it  were  then  detached  from  the  reft  of  the  material 
cord,  it  would  move  in  that  direction.  But  any  other 
point  f  between  C  and  B  has  no  accelerating  force 
whatever  acting  on  it.  It  is  equally  pulled  in  the  di¬ 
rections  / C  and / B.  The  particle  C  therefore  is  obli¬ 
ged  to  drag  along  with  it  the  inert  matter,  of  the  reft 
of  the  cord  ;  and  when  it  has  come  to  any  intermediate 
fituation  c,  the  cord  cannot  have  the  form  of  two  ftraight 
lines  A  cy  c  B,  with  the  particle/ fituated. in  /.  This 
particle  will  be  left  fomewhat  behind,  as  in  and  the 
cord  will  have  a  curved  form  A  c  <r>  B  ;  and  in  this  form 
it  will  vibrate,  going  to  the  other  fide,  and  afTuming* 
ROt  the  rectilineal  form  AD B,  but  the  curved  fora* 

A* 
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^  That  every  particle  of  the  ctiVveA^c/B  is 
n_  ^ine'  now  accelerated  toward  the  axis  AB  is  evident,  becaufe 
every  part  is  curved,  and  the  whole  is  ft  rained  toward 
A  and  B,  which  tends  to  ltraighten  every  part  of  it. 
But  in  order  that  the  whole  may  arrive  at  the  axis  in 
one  moment,  and  conftitute  a  ftraight  dine  AB,  it  is 
evidently  neceftary  that  the  accelerating  force  on  every 
particle  be  as  the  diftance  of  the  particle  from  that  point 
of  the  axis  at  which  it  arrives.  It  is  well  known  to  the 
mathematician  that  the  accelerating  force  by  which  any 
particle  is  urged  towards  are&ilineal  pofition,  withrefpeft 
to  the  adjoining  particles,  is  proportional  to  thecurvature. 
Our  readers  who  are  not  familiar  with  fuch  difeufiions, 
may  fee  the  truth  of  this  fundamental  propofition  by 
confidering  the  whole  of  A  c  B  as  only  a  particle  or 
minute  portion  of  a  curve*  magnified  by  a  microfcope. 
The  force  which  ftrains  the  curve  may  be  reprefented 
by  c  A  or  AE.  Now  it  is  well  known  (and  is  the 
foundation  of  Galileo’s  demonftration)  that  the  drain¬ 
ing  force  is  to  the  force  with  which  c  is  accelerated  in 
the  dire&ion  cEasAc  to  c  D,  or  as  AE  to  c  D,  or 
as  AE  to  twice  c  E.  Now  t  E  is  the  meafure  of  the 
curvature  of  Ac  B,  being  its  defle&ion  from  a  right 
line.  Therefore ^when  'the  draining  force  is  the  fame 
all  over  the  curve,  the  accelerating  force,  by  which  any 
portion  of  it  tends  to  become  ftraight,  is  proportional 
to  the  curvature  of  that  portion.  And  if  r  be  the  radius 
of  a  circle  palling  through  A,  c,  and  B,  and  coinciding 
with  this  element  of  a  curve,  it  is  plain  that  c  D  :  c  A  = 
c  A  :  r,  or  that  the  radius  of  curvature  is  to  the  element 
r  A  as  the  extending  force  to  the  accelerating  force  ; 
c  A2 

*  and  cJj  zz  — — ;  and  is  inverftly  as  r,  or  dire&ly  as  the 
curvature. 

Hence  we  fee  the  nature  of  that  curve  which  a  mil- 
fical  chord  muft  have,  in  order  that  all  its  parts  may  ar¬ 
rive  at  the  axis  at  once.  The  curvature  at  c  muft  be 
to  the  curvature  at/ as  E  c  to  gf.  But  this  may  not 
*  ke  enough.  It  is  farther  neceftary  that  when  c  has  got 
half  way  to  E,  the  curvature  in  the  different  points 
of  the  new  curve  into  which  the  cord  has  now  arranged 
itfelf,  be  alfo,  in  every  point,  proportional  to  the  dif¬ 
tance  from  the  axis.  Now  this  will  be  the  cafe  if  the 

y  extreme  curve  has  been  fuch.  For,  taking  the  cord  in 
any  other  fucceflive  fhape,  the  diftance  which  each  point 
has  gone  in  the  fame  moment  muft  be  proportional  to 
the  force  which  impelled  it ;  therefore  the  remaining 
diftances  of  all  the  points  from  the  axis  will  have  the 
fame  proportions  as  before.  And  the  geometrical  and 
evident  confequence  of  this  is,  that  the  curvatures  will 
alfo  be  in  the  fame  proportion. 

Therefore  a  cord  that  is  once  arranged  in  this  form 
will  always  preferve  it,  and  will  vibrate  like  a  cycloidal 
pendulum,  performing  its  ofcillations  in  equal  times, 
whether  they  be  wide  or  narrow.  Therefore  fince  this 
perfed  lfochronifm  of  vibrations  is  all  that  is  wanted 
for  preferving  the  fame  mufical  pitch  or  tone,  this  cord 
will  always  have  the  fame  note. 

«  See  hi*  Tihis  ProPofltIon  wa8  the  -difeovery  of  Dr  Brooke 

life,  J Snivel  T*V°r’  °n.e  °Tthe  ornaments  of  our  country  *,  and  is 
pubiilhed  in.  his  celebrated  work  Mtthodus  Incremento -  ’ 
r!fm\  The  inveftigation,  however,  and  the  demonftra 
tion  in  that  work,  are  fo  obfeure  and  fo  tedious  that  few 
had  patience  to  perufe  them.  It  was  more  elegantly 
treated  afterwards  by  the  Bernoulli  and  others.  The 
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carve  got  the  name  of  the  Taylorean  curve;  and  is  con- 
fidered  by  many  eminent  mathematicians  as  a  trochoid, 
viz.  the  curve  deferibed  by  a  point  in  the  nave  or  lpoke 
of  a  wheel  while  the  wheel  rolls  along  a  ftraight  line. 
But  this  is  a  miftake,  although  it  is  allied  to  the  tro¬ 
choid  in  the  fame  manner  that  the  figure  of  fines  is 
allied  to  the  .cycloid.  Its  phy fical  property  intitles  it 
to  the  name- of  the  iiarmonical  curve.  As  this 
curve  is  not  only  the  foundation  of  all  our  knowledge 
of  the  vibration  of  elaftic  cords,  but  alfo  furnifhes  an 
equation  which  will  lead  the  mathematician  through  the 
whole  labyrinth  of  aereal  undulations,  and  be  of  ufe  on 
many  other  occafions  ;  and  as  the  firft  mathematicians 
have,  through  inattention,  or  through  enmity  to  Dr 
Taylor,  affected  to  confider  it  as  the  trochoid  already 
well  known  to  themfelves — we  (hall  give  a  Ihort  account 
of  its  conftru&ion  and  chief  properties,  fimplified  from 
the  elegant  defeription  given  by  Dr  Smith  in  his  Har¬ 
monics. 

Let  SDTV,  QERP  (fig.  C.),  be  circles  deferibed 
round  the  centre  C.  Draw  the  diameters  QCR,  ECP, 
cutting  each  other  at  right  angles.  -From  any  point 
G  in  the  exterior  circle  draw  the  radius  GC,  cutting 
the  interior  circle  in  F,  draw  KHFI  parallel  to  QCR, 
and  make  HI,  HK,  each  equal  to  the  arch  EG.  Let 
this  be  done  for  every  point  of  the  quadran*tal  arch 
EGR.  The  points  I,  K,  are  in  the  harmonic  curve  ; 
that  is,  the  curve  AKDIB  palling  through  the  points 
K  and  1,  determined  by  this  conltru&ion,  has  its  cur¬ 
vature  in  every  point  K  proportional  to  the  diftance  KN 
from  the  bafe  AB. 

To  demonflrate  this,  draw  FL  perpendicular  to  the 
axis,  and  join  EL.  Take  another  point  g  in  the  outer 
circle  indefinitely  near  to  G.  Draw  g  cy  cutting  the 
inner  circle  in  /,  and  fh  and  / 1  perpendicular  to  DC, 
CT,  and  join  £ /.  Then  fuppofe  two  lines  Kwj  Km' 
perpendicular  to  the  curve  in  K  and  h.  They  mud 
meet  in  m  ,  the  centre  of  the  equicurve  circle.  Draw 
KN  nf  perpendicular  to  the  bafe,  and  ml  ri  parallel  to  it, 
and  join  k  n  Lallly,  draw  XL*  perpendicular  to  EL. 

It  is  plain  that  k  O,  the  difference  of  HK  and  h  kt 
is  equal  to  G  g,  the  difference  of  GE  and  g  E,  and  that 
KO  is  equal  to  F  r,  and  L  /  to  rf.  Alfo,  becaufe 

EL* 

ELX  is  a  right  angle,  EX  =:  . 

We  have  Fr  :  F/=  CL  :  CF,  =  CL  :  CD. 

YfiGgzz  CD  :  CE. 

Therefore  Fr :  G^,  or  KO  :Oir  CL  :  CE. 

Tiie  triangles  ECL  and  /  OK  are  therefore  fimilar, 
as  are  alfo  /OK  and  Knw,  and  consequently  ECL  and 
K  n  m  \  and  becaufe  EC  is  parallel  to  K  n,  EL  is  pa¬ 
rallel  to  Km.  For  the  fame  reafon  km  is  parallel  to  E/f 
and  the  triangles  E  lx  and  m  Kk  are  limilar,  and 

L*  :  Ki.=  LE  :  K«, 
and  L  x  :  Kk  =  EC  :  K  n.  But  farther, 

JLx  :  LI  =zCE:  CL 
LI  :  F  /  =:  KN  :  CD,  being  ■=  FL  :  FC 
E f  •  Gg  ~  CD  :  CE,  being  =  F/:iO 
Gg  :  Kk  -=  CE  :  CL,  being  ~  KO  ;  Ki. 
Therefore  L  a: :  K  k  =  KN  X  CE  ;  EL2,  =  KN  :  EX. 

Therefore  KN: EX  =  LE  :  K  m,  and  Km= 

*  KN 


and  KN :  EX  =  CE  :  K  n,  and  K  »  = 


EXvE 
KN  * 
hi 


Mar 
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mpet  Tn  the  very' narrow  vibrations  of  mufical  cords,  CD 
.rine  {s  exceedingly  fmail  in  comparifon  with  CE,  fo  that 

v - EXEL,  or  EX*CE,  may,  without  fenfible  error,  be 

taken  for  CEa,  and  then  we  obtain  Km  or  K«  (which 
CE2' 

hardly  differ)  =  and  therefore  the  curvature  is 

proportional  to  KN.  The  fmail  deviation  from  this  ra¬ 
tio  would  feem  to  {hew  that  this  conftru&ion  does  not 
give  the  harmonic-  curve  with  accuracy.  But  it  is  not 
fo.  For  it  will  be  found  that  although  the  curvature 
is  not  as  KN,  it  is  {till  proportional  to  the  fpace  which 
any  particle  K  muff  really  defcribh  in  order  to  arrive  at 
the  axis.  Thefe  paths  are  lines  whofe  curvatures  dimi- 
nilh  as  they  approach  to  DC. 

We  fee,  that  the  bafe  ACB  of  the  curve  is  equal 
to  the  femicircular  arch  QER. 

2 d,  Alfo  that  the  tangent  KZ  in  any  point  K  is  per¬ 
pendicular  to  EL. 

3 (l.  We  le3rn  that  the  curvature  at  A  and  B  is  no¬ 
thing,  for  in  thefe  two  points  KN  is  nothing. 

4 th%  The  radius  of  curvature  at  D  is  precifely  =  -Qg" 

Therefore,  as  the  firing  approaches  the  axis,  and  CD 
diminifhes,  the  curvature  diminifhes  in  the  fame  pro¬ 
portion.  The  vibrations  therefore  are  performed  like 
thofe  of  a  pendulum  in  a  cycloid,  and  are  ifochronoiis, 
whether  wide  or  narrow,  and  therefore  the  mufical  pitch 
13  conftant. 

This  is  not  ffri&ly  true,  becaufe  in  the  wide  vibrations 
the  extenfion  or  extending  force  is  fomewhat  greater. 
Hence  it  is  that  a  {Iring  when  violently  twanged  founds 
a  little  fharper  at  the  beginning.  Dr  Long  made  a 
harpficliord  whofe  firings  were  ffretchcd  by  weights,  by 
which  this  imperfedion  was  removed. 

It  is  proper  to  exhibit  the  curvature  at  D  in  terms 
of  the  length  AB,  and  of  the  greatcfl  excurfion  c  D. 
Therefore  let  c  he  the  circumference  of  a  circle  whofe 
diameter  is  i.  Let  AB  the  length  of  the  cord  be 
=  L,  and  let  CD  the  {  breadth  of  the  vibration  be  B. 

CE1 

We  had  a  little  ago  Dm—  but  €  •  1  —  AB  • 
AB  AB<: 

CE,  and  CE  =  — ,  and  cE2  =  — .  Therefore  Dm 


AB2 


c 


-  nearly. 
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Now,  by  the  property  of  the  harmonic  curve, 

AB  :  D  m  =  2  z  :  AB 
But  D  m  :  D  ^  —  E  :/ 

And  D  </:  AB  -  'wiW 
Therefore  2  le-E'w  AB;/*W 
And /:  w  =  2  2;  X  E  :  AB  X  W 
But  <iv  :f  zz  2  S  :  2  z. 

Therefore  2  SxE  =  AB  XW 
And  2  E  :  W  =  AB  :  S. 

That  is,  a  mufical  cord,  extended  by  a  force  E,  per¬ 
forms  one  vibration  DCV  in  the  time  that  a  heavy  body 
deferibes  a  fpace  S,  which  is  to  the  length  of  the  cord 
as  its  weighr  is  to  twice  the  extending  force. 

Now  let  g  be  the  fpace  through  which  a  heavy  body 
falls  in  one  fecond,  and  let  the  time  of  a  vibration  (eftb 
mated  in  parts  of  a  fecond)  be  T.  We  have 
AB  :  S  =  2  E  :  W 
S:*=  T>:i’ 

Therefore  AB  :  g  =  2  E*T2 :  W 

And  AB  X  W  =  T*X2E  X* _ 

Therefore  T.  =  AB  /ABXW- 

2g.E  .  V  2g.  E 

Let  n  be  the  number  of  vibrations  made  in  a  fecond, 

,  E 


Trumpet 

Marine. 


I  _  /  2  ,?•  E  /  2  2 

~  T  ’  V  AB.W  V  L. 


g_Z 

,w‘ 


.  -  aEw  -  — 

If  the  length  of  the  cord  be  meafured  in  feet,  2  g  is 
very  nearly  32.  If  in  inches,  2  g  is  386,  more  nearly. 

Therefore  n  =:  11^ or  This  may  ea- 

fily  be  compared  with  obfervation.  Dr  Smith  hung  s 
weight  of  7  pounds,  or  49,000  grains,  on  a  brafs  wire 
fufpended  from  a  finger  pin,  and  Shortened  it  till  it  was 
in  perfedl  unifon  with  the  double  o&ave  below  the  open 
firing  D  of  a  violin.  In  this  (late  the  wire  was  35 ,5  5 
inches  long,  and  it  weighed  3 1  grainB. 


Now  yfeli2£££=  130,7  = 


“  r*XCD’~  9,87CD 

We  can  now  tell  the  number  of  vibrations  made  in  a 
fecond  by  a  Rring.  This  we  obtain  by  comparing  its 
motion,  when  impelled  by  the  accelerating  force  winch 
afts  on  it,  with  its  motion  when  a&ed  on  by  its  weight 
only.  Therefore  let  L  be  the  length  of  a  firing,  and 
W  its  weight,  and  let  E  be  the  tlraming  weight,  or 
extending  toice.  Let  /be  the  force  which  accelerates 
the  particle  D  cl  of  the  cord,  and  w  the  weight  of  that 
paiticle,  while  W  is  the  weight  of  the  whole  cord.  Let 
k  be  the  fpace  which  the  particle  D  d  would  defcribe 
during  the  time  of  one  vibration  by  the  uniform  atlion 
of  the  force  f,  and  let  S  be  the  fpace  which  it  would 
defcribe  in  the  fame  time  by  its  weight  iv  alone.  Then 
(Dynamics,  SuppL  n 1  io^.  cor.  6  )  the  time  in  which 
/would  impel  the  particle  D  d  along  1  DC,  is  to  the 
time  of  one  vibration  as  i  :  c.  And  |  DC  is  to  z  as 
the  fquare  of  the  time  of  deferibing  -r  DC,  is  to^tlie 
fquare  of  the  time  of  deferibing  z  }  that  is,  I  :  c2  = 
j  DC  :  2  z,  and  d.DC  =  z  »• 


n.  This  wire, 

-  35>55X3‘  "  .  .  r 

therefore,  ought  to  mate  130,7  viorations  in  a  fecond. 
Dr  Smith  proceeded  to  afeertain  the  number  of  aereu1 
pulfes  made  by  this  found,  availing  himfelf  of  the  theory 
of  the  beats  of  tempered  confonances  invented  by  him¬ 
felf.  On  his  fine  chamber  organ  he  tuned  upwards  the 
per  feci  fifths  DA,  A  r,  r  b,  and  then  tuned  downward 
the  perfed  6th  e  d  Thus  he  obtained  an  o&ave  to 
D,  which  was  too  {harp  by  a  comma,  and  he  found  that 
it  beat  65  times  in  20  feconds.  Therefore  the  number 


Thefe  were  com- 


6  £ 

of  vibrations  was  —  81,  or  263,25. 

plete  pulfes  or  motions  from  D  to  V  and  back  again, 
and  therefore  contained  5  fuch  vibrations  as  we  have 
now  been  corilideriug.  The  double  oflave  below  fhould 
make  -Jth  of  this,  or  131,6,  which  is  not  a  complete 
vibration  more  than  the  above  theory  requires  :  more 
accurate  coincidence  is  neediefs. 

This  theory  is  therefore  very  completely  eftablifhed, 
and  it  may  be  confidered  as  one  of  the  fineft  mechani¬ 
cal  problems  which  has  been  folved  in  this  century  W  e 
mention  it'  with  the  greater  minutenefs,  bccaiile  the 
merit  of  Dr  Taylor  is  not  iufficiently  attended  to.  Mr 
Rameau,  and  the  other  great  theontls  in  mufie,  make 
no  mention  of  him  j  and  iuch  a3  have  occaiion  to  fpeak 
of  the  abfolute  number  of  vibrations  made  by  any  mu 
fical  note,  always  quote  Mr  Sauveur  of  the  French  aca¬ 
demy. 
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Trumpet  demv.  This  gentleman  has  written  fome  very  excellent 

Marine.  differ  tat  ions  on  the  theory  of  mufic,  and  Sir  Ifaac  New- 

* — ton  In  his  Pnncipla  often  quotes  his  authority.  He 
has  given  the  a&ual  determination  of  the  number  of 
'vibrations  of  the  note  C,  obtained  in  a  manner  fxmilar 
to  that  pra&ifcd  by  Dr  Smith  on  his  chamber  organ, 
and  which  agrees  extremely  well  with  that  meafure. 
But  Mr  Sauveur  has  alfo  given  a  mechanical  inveftigation 
of  the  problem,  which  gives  the  fame  number  of  vibra¬ 
tions  that  he  obferved.  We  prefume  that  Rameau  and 
others  took  the  demonflration  for  good  ;  and  thus  Mr 
Sauveur  pafies  on  the  Continent  for  the  difeoverer  of  this 
theorem.  But  it  was  not  pnblifhed  till  1716,  though 
read  in  1713  ;  whereas  Dr  Taylor’s  demonflration  was 
read  to  the  Royal  Society  in  May  1714.  But  this 
demonflration  of  Mr  Sauveur  is  a  mere  paralogifm, 
where  errors  compenfatc  errors;  and  the  afTmnption  on 
which  he  proceeds  is  quite  gratuitous,  and  has  nothing 
to  do  with  the  fubjed.  Yet  John  Bernoulli,  from  en¬ 
mity  to  Taylor  and  the  Englifh  mathematicians,  takes 
not  the  leaft  notice  of  this  fophiflicated  demonflration, 
accommodated  to  the  experiment,  and  fo  devoid  of  any 
pretenfions  to  argument  that  this  fevere  critic  could  not 
but  fee  its  falfity. 

Sauveur  was  one  of  the  fir  ft  who  obferved  chftindlly 
that  remarkable  fad  which  Mr  Rameau  made  the  foun¬ 
dation  of  his  mnfical  theory,  viz.  that  a  full  mufical 
note  is  accompanied  by  its  odave,  its  twelfth,  and  its 
feventeenth  major.  It  had  been  cafually  obferved  be¬ 
fore,  by  Marfenrms,  by  Perrnult,  and  others  ;  but  Sau¬ 
veur  tells  diftindly  how  to  make  the  obfervation,  and  af¬ 
firms  it  to  be  true  in  all  deep  notes.  Rameau  afferts  it 
to  be  univerfally  and  necefiarily  true  in  all  notes,  and 
the  foundation  of  all  mnfical  pleafnre. 

It  had  been  difeovered  before  this  time,  that  not  only 
a  full  note  caufed  its  unifon  to  refound,  but  alfo  that  a 
1 2th,  being  founded  near  any  open  firing,  the  firing 
refounded  to  this  1 2th.  It  does  the  fame  to  a  15th,  a 
17th  major,  a  22d,  &c. 

Dr  Wallis  added  a  very  curious  circnmfiance  to  this 
obfervation.  Two  of  his  pupils,  Mr  Noble  and  Mr 
Pigott,  in  1 67  3,  amufing  thetnfelves  with  thefe  refon- 
xiances,  obferved,  that  if  a  fmall  bit  of  paper  be  laid 
on  the  firing  of  a  violin  which  is  made  to  refound  to 
its  unifon,  the  paper  is  thrown  off :  a  proof  that  the 
firing  refounded  by  really  vibrating,  and  that  it  is 
thrown  into  thefe  vibrations  by  the  pulfes  of  the  air 
produced  by  the  other  firing.  In  like  manner  the  pa¬ 
per  is  thrown  off  when  the  firing  refonnds  to  its  oc¬ 
tave.  But  the  young  gentlemen  obferved,  that^  when 
the  paper  was  laid  on  the  middle  point  of  the  firing,  it 
remained  without  agitation,  although  the  firing  fiill  re- 
founded.  They  found  the  fame  thing  when  they  made 
the  firing  refound  to  its  1  2th  :  papers  laid  on  the  two 
points  of  divifion  lay  fiill,  but  were  thrown  off  when 
laid  on  any  other  place.  In  fhort,  they  found  it  a  ge¬ 
neral  rule,  that  papers  laid  on  any  points  of  divifion 
correfponding  to  the  note  which  was  refounded,  were 
not  agitated. 

Dr  Wallis  (the  greateft  thcorift  in  mufic  of  the  laft 
century)  jufily  concluded  that  thefe  points  of  the  re¬ 
founding  firing  were  at  reft,  and  that  the  intermediate 
parts  were  vibrating,  and  producing  the  notes  corre- 
iponding  to  their  lengths. 

From  this  Mr  Sauveur,  with  great  propriety,  deduced 
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the  theory  of  the  performance  of  the  trumpet  marine,  Trumpet 
the  vielle,  the  clavichord,  and  fome  other  inftruments.  'Marine, 

When  the  firing  of  the  trumpet  marine  i$  gently 
flopped  at  h  and  the  bow  drawn  lightly  acrofs  it  at 
Ii  (fig.  A),  the  full  vibration  at  the  finger  is  flopped; 
but  the  firing  is  thrown  into  vibrations  of  fome  kind, 
which  will  either  be  deftroyed  or  may  go  on.  It  is  of 
importance  to  fee  what  circumftance  will  permit  their 
continuance. 

Suppofe  an  elaftic  cord  put  into  the  fituation  ABODE 
(fig.  D),  fuch  that  A 13,  BC,  CD,  DE,  are  all  equal, 
and  that  BCD  is  a  ftraight  line.  Let  the  point  C  be 
made  fall,  and  the  two  points  13  and  D  be  let  go  at 
once.  It  is  evident  that  the  two  parts  will  immediate¬ 
ly  vibrate  in  two  harmonical  curves  A£C  and  CDE, 
which  will  change  to  ABC  and  C^E,  and  fo  on  alter¬ 
nately.  It  is  alfo  evident  that  if  a  line  FCG  be  drawn 
-touching  the  curve  ABC,  it  will  alfo  touch  the  curve 
CDE  ;  and  the  line  which  touches  the  curve  A£C  in 
C,  will  alfo  touch  the  curve  Cd E.  In  every  inllant 
the  two  halves  of  the  cord  will  he  curves  which  have  a 
common  tangent  in  the  point  C.  The  undoubted  con- 
fequence  of  this  is,  that  the  point  C  will  not  be  afFed- 
ed  by  thefe  vibrations,  and  its  fixure  may  be  taken  away. 

The  cord  will  continue  to  vibrate,  and  will  give  the 
found  of  the  odave  to  its  fundamental  note. 

The  condition,  then,  which  mu  ft  be  implemented,  ia 
order  that  a  firing  m3y  refound  to  its  odave,  or  take 
the  found  of  its  odave,  is  fimply  this,  that  its  two  parts 
may  vibrate  equally  in  oppolite  ciiredions.  This  is 
evidently  poflible  ;  and  when  the  bow  is  drawn  acrofs 
the  firing  of  the  trumpet  marine  at  H,  and  irregular 
vibrations  are  produced  in  the  whole  firing,  thofe  which 
happen  to  be  in  one  diredion  011  both  fides  of  the  middle 
point,  where  it  is  gently  flopped  by  the  finger,  will  de- 
ftroy  each  other,  and  the  confpiring  ones  will  be  infiant- 
ly  produced,  and  then  every  fucceeding  adion  of  the 
bow  will  increafe  them. 

The  fame  thing  mnft  happen  if  a  firing  is  gently 
flopped  at  one-third  of  its  length  ;  for  there  will  be  the  ? 

fame  equilibiium  of  forces  at  the  two  points  of  divifion, 
fo  that  the  fixures  of  thefe  points  may  be  removed,  and 
the  firing  will  vibrate  in  three  parts,  founding  the  12th 
of  the  fundamental. 

We  may  obferve,  by  the  way,  that  if  the  bow  be 
drawn  acrofs  the  firing  at  one  of  the  points  of  divifion, 
correfponding  to  the  flapping  at  the  other  end  of  the 
firing,  it  will  hardly  give  any  diftind  note.  It  rattles, 
and  is  intolerably  liarfb.  The  reafon  is  plain:  The  bow 
takes  fome  hold  of  the  point  C,  and  drags  it  along 
with  it.  The  enrd  on  each  fide  of  C  is  left  behind, 
and  therefore  the  two  curves  cannot  have  a  common 
tangent  at  C.  The  vibrations  into  which  it  is  thus 
jogged  by  the  bo-.v  deftroy  each  other. 

We  now  fee  why  the  trumpet  marine  will  not  found 
every  note.  It  will  found  none  but  fuch  as  correfpond 
to  a  divifion  of  the  firing  into  a  number  of  equal  parts, 
and  its  note  will  be  in  unifon  with  a  firing  equal  to  one 
of  thofe  parts.  Therefore  it  will  JirJl  of  all  found  the 
fundamental,  by  its  whole  length  ; 

2.  Its  odave,  correfponding  to  -  4  its  length 

3.  The  1 2 tli,  ...  4* 

4.  The  15th,  or  double  odave,  -  £ 

5.  The  17th,  -  — 

6.  The  19th, 


7.  The 
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7*  The  lift,  which  is  not  in  the  tih. 

*j  tonic  fcale  of  our  mufte, 

8.  The  tliple  o£ave,  or  2  2d, 

9*  The  2  ;d,  or  2d  in  the  fcale  of  the 
triple  u&ave 

10.  The  24th,  or  3d  in  this  fcale, 

1 1 .  The  2  ;th,  a  falfe  4th  of  this  fcale, 

2  2.  The  2  5th,  a  peifcft  5th  of  this  fcale,  X*T 

13.  The  27th,  a  falfe  6th  of  ditto, 

14.  The  28th,  a  talfe  7th  minor, 

15.  The  28th,  a  perfedl  7th  major, 

16.  The  quadruple  oflave, 

Thus  we  fee  that  this  inftrument  will  not  execute  nil 
raufic,  and  indeed  will  not  complete  any  odtave,  hccaufe 
it  will  neither  give  a  perfe&  4th  nor  6th.  We  (hall  pre¬ 
sently  fee  that  thefe  are  the  very  defers  of  the  trumpet. 

This  fingular  ftringed  inftrument  has  been  deferibed 
in  this  detail,  chiefly  with  the  view  of  preparing  us  for 
.undemanding  the  real  trumpet.  The  Vielle,  Sa¬ 
voyards,  or  Hurdygurdy,  performs  in  the  fame 
manner.  While  the  wheel  rubs  one  part  of  the  firing 
like  a  bow,  the  keys  gently  prefs  the  firings,  in  points 
of  aliquot  divifson,  and  produce  the  harmonic  notes. 

It  is  to  prevent  Inch  notes  that  the  part  of  liarpfi- 
ctiord  wires,  lying  between  the  bridge  and  the  pins,  are 
wrapped  round  with  lift.  Thefe  notes  would  frequent¬ 
ly  dillurb  the  mufic. 

Laftly  on  this  head,  the  JEohan  harp  derives  its  vaft 
variety  of  fine  founds  from  this  mode  of  vibration.  Sel¬ 
dom  da  the  cords  perform  their  fundamental  or  lmioie 
v:oration3.  They  are  generally  founding  fome  of  the 
harmonies  of  their  fundamentals,  and  give  us  all  this 
variety  from  firings  tuned  in  unifon.  * 

Trumpet,  Mufucl,  is  a  wind  inftrument  which  founds 
by  prefling  the  doled  lips  to  the  fmull  end,  and  forcing 
the  wind  through  a  very  narrow  aperture  between  the 
lips.  This  is  one  o i  the  mofl  ancient  of  mufical  inflru- 
meats,  and  has  appeared  in  all  nations  in  a  vaft  variety  of 
forms.  The  conch  of  the  favage,  the  horn  of  the  cow- 
herd  and  of  the  poftman,  the  bugle  horn,  the  lituus  and 
tuba  of  the  Homans,  the  military  trumpet,  and  the 
trombone,  the  :or  de  ch.ijje  or  French  horn  —  are  all  in- 
llruments  winded  in  the  fame  manner,  producing  their 
variety  of  tones  by  varying  the  manner  and  force  of 
blowing.  The  fei  petit  is  another  inftrument  of  the 
fame  kind,  but  producing  part  of  its  notes  by  means  of 
holes  in  the  nde3= 

Although  the  trumpet  is  the  limpleft  of  all  mufical 
jiiftrumente,  being  nothing  but  a  long  tube,  narrow  at 
one  end  and  wide  at  the  other,  it  is  the  moil  difficult 
to  be  explained.  To  underftand  how  fonorous  and  re- 
.gulated  undulations  can  be  excited  in  a  tube  without 
any  previous  vibration  of  reeds  to  form  the  waves  at 
the  entry,  or  cf  holes  to  vary  the  notes,  requires  a  ve¬ 
ry  nice  attention  to  the  mechanifm  of  a e real  undula¬ 
tions,  and  vve  are  bv  no  means  certain  that  we  have 
as  yet  hit  on  the  uue  explanation.  We  arc  certain, 
however,  that  thefe  acieal  undulations  do  not  differ 
from  thofe  product d  by  the  vibration  of  firings  ;  for 
they  make  firings  refound  in  the  fame  manner  as  vibra¬ 
ting  cords  do.  Galileo,  however,  did  not  know  this 
argument  for  h>$  aftertion  that  the  mufical  pitch  of  a 
p’pe,  hke  that  of  a  cord,  depended  ch  the  frequency 
alone  of  the  neural  undulation  s ;  but  he  thought  it  highly 
probr. ole,  from  hi^  obfervntions  on  the  flruCiure  of  organs, 

Surpl.  Yol.  JLl.  Pan  II. 
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that  the  notes  of  pipes  were  related  to  their  lengths  in  the  M- 
fame  manner  33  thofe  of  wires,  and  he  expref-ly  makes  1  rua^\ 
this  remark.  Newton,  having  diicovered  that  found 
moved  at  the  rate  of  about  960  fret  oer  fecund,  obferved 
that,  according  to  the  experiments  of  Mr  Sauveur,  the 
length  or  an  open  pipe  is  half  the  length  of  an  aereat 
pulfe.  This  he  could  eafily  afeertain  by  dividing  the  fpact*. 
deferibed  by  round  in  a  fecund  by  the  number  of  pubes. 

t  Daniel  Bernoulli,  the  celebrated  promoter  of  the 
Newtonian  mechanics,  difeovered,  or  at  leafl  vva3  the 
f:rfl  who  attentively  marked,  fome  other  circur.iftances 
of  refemblance  between  the  undulations  of  the  air  in 
pipes  and  the  vibrations  of  wires  As  a  wire  can  be 
made,  not  only  to  vibrate  in  its  full  length,  founding 
its  fundamental  note,  but  can  alfo  be  made  to  fubdivide 
itfelf,  and  vibrate  like  a  portion  of  the  whole,  with 
points  of  reft  between  the  vibrating  portions,  when 
it  give 8  one  of  its  harmonic  notes  ;  fa  a  pipe  can¬ 
not  only  have  fuch  undulations  of  air  g<  ing  on  with, 
in  it  as  are  competent  to  the  production  of  its  fun- 
dimental  note,  but  alio  thofe  which  produce  one  of  its 
harmonic  notes.  Every  one  knows  that  when  we  force 
a  flute,  by  blowing  too  ftrongiy,  it  quits  its  proper 
note,  and  gives  the  odlave  above.  Forcing  flill  more, 
produces  the  i  2th.  Then  we  can  produce  the  double 
odlave  or  15th.  and  the  17th  major,  &c.  In  ftiort,  by 
attending  to  fcveral  circumftances  in  the  manner  or 
blowing,  all  the  notes  may  be  produced  from  one  very 
long  pipe  that  we  produce  from  the  trumpet  marine, 
and  in  preciftly  the  fame  order,  and  with  the  fame  o- 
nufiiotiS  and  imperfections.  T  his  alone  is  almoft  equi¬ 
valent  to  a  proof  that  the  mechanifm  of  the  undulations 
of  air  in  a  pipe  are  analogous  to  that  cf  the  vibrations 
of  an  elallic  cord.  Having  with  io  great  fucccis  in- 
ve ft: [gated  the  mechandm  of  the  partial  vibrations  of 
wires,  and  alio  another  kind  of  vibrations  which  we  {hall 
mention  afterwards,  incomparably  more  curious  and 
more  important  in  the  phdofophy  of  muiical  found#, 

Mr  Bernoulli  undertook  the  inveilig atirn  of  thofe  more 
my  ftenoue  motions  ot  air  which  are  produced  in  pipes  j 
and  in  a  very  ingenious  diflertatiun,  published  in  the 
Memoirs  of  the  Academy  of  Paris  for  1762,  Sec.  he 
gives  a  theory  of  them,  which  tallica  in  a  wonderful 
manner  w  ith  the  chief  phenomena  which  we  obferve  in 
the  wind  i  nil  rumen  ts  of  the  flute  and  trumpet  kind. 

We  are  not,  however,  fo  well  fatislied  with  the  truth 
of  his  affumpti ons  refpeding  the  ftate  of  the  p.ir,  and  the 
precife  form  of  the  undulations  which  he  affigns  to  it  ; 
but  we  fee  that,  notwithftanding  a  probability  of  his 
being  miftaken  in  thefe  circunittar.ces  (it  is  with  great 
deference  that  we  prefmne  to  ftippofe  him  miftaken), 
the  chief  proportions  are  ft  ill  true  ;  and  that  the  chan  , 
ges  from  note  to  note  mult  be  produced  in  the  order, 
tho’  pei haps  not  in  the  pre.ile  manner,  affigned  by  him. 

It  i9  by  no  means  eafy  to  conceive,  with  ciearnefs, 
the  way  in  which  mufical  undulations  are  excited  in  the 
various  kinds  of  trumpets.  Many  who  have  reputation 
as  mechanicians,  fuppofe  that  it  is  by  means  of  vibra¬ 
tions  of  the  lips,  m  the  lame  manner  as  11  the  haut* 
boy,  clanone-te,  and  reed  pipes  of  tht  orgui,  where  the 
air,  fay  they,  is  put  in  motion  by  the  trembling  reed. 

But  this  explanation  is  wrong  in  all  T  parts  ;  even  in 
the  reed  pipes  of  an  organ,  the  air  \z  noi  pnt  in  motion 
by  t  e  ’teds  They  a»e  indeed  the  ace, funs  of  mu. 
ftcai  undulaoon,  but  they  do  not  inunldictdy  imfrl  it 
*  into 
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Mufieal  into  thofe  waves.  This  method  (and  indeed  all  me- 

Trumpet  but  the  vibrations  of  wires,  bells,  esre.)  oA  proau- 

* - k - cine;  found  is  little  underftood,  though  it  is  highly  wor¬ 

thy  of  notice,  being  the  origin  of  animal  vo.ee,  and 
becaufe  a  knowledge  of  it  would  enable  the  art, Us  to 
entertain  us  with  founds  hitherto  unknown,  and  thus  add 
confiderably  to  this  gift  of  our  Bountiful  Father,  who 
has  fhewn/in  the  ftru&ure  of  the  larynx  of  the  human 
fpecies,  that  he  intended  that  we  fhonld  enjoy  the  plea- 
fares  of  mufic  as  a  labor  urn  Juice  lenimen .  .  He  has  tnere 
placed  a  micrometer  apparatus,  by  which,  after  the 
other  mulcles  have  done  their  part  in  bringing  the  glot¬ 
tis  nearly  to  the  tenfion  which  the  intended  note  re¬ 
quires,  we  can  eafily,  and  inftantly,  adjuft  it  with  the 

utmoft  nicety.  ...... 

We  truft,  therefore,  that  our  readers  will  indulge  us 
while  we  give  a  very  curfory  view  of  the  manner  in 
which  the  tremulous  motion  of  the  glottis,  or  of  a  reed 
in  an  organ  pipe,  produces  the  fonorou3  undulations  with 
a  conftant  or  uniform  frequency,  fo  as  to  yield  a  mufi- 

cal  note.  .  ...  . 

If  we  blow  through  a  fmall  pipe  or  quill,  we  produce 
only  a  whizzing  or  biffing  noife.  If,  in  blowing,  we 
(but  the  entry  with  our  tongue,  we  hear  fomething  like 
a  folid  blow  or  tap,  and  it  is  accompanied  with  iomc 
faint  perception  of  a  mufieal  pitch,  jult  as  when  we  tap 
with  the  finger  on  one  of  the  holes  of  a  flute  when  all 
the  reft  are  (hut.  We  are  then  fenfible  of  a  difference 
of  pitch  according  to  the  length  of  the  pipe  ;  a  longer 
pipe  or  quill  giving  a  graver  found.  Here,  then,  is 
like  the  beginning  of  a  fonorous  undulation.  Let  us 
con  fid  er  the  ftate  of  the  air  in  the  pipe  :  It  was  filled 
by  a  column  of  air,  which  was  moving  forward,  and 
would  have  been  fiicceeded  by  other  air  in  the  fame 
date.  This  air  was  therefore  nearly  in  its  date  of  na¬ 
tural  denfity.  When  the  entry  is  fuddenly  dopped  by 
the  tongue,  the  included  air,  already  in  motion,  conti 
nues  its  motion.  This  it  cannot  do  without  growing 
rarer,  and  then  it  is  no  longer  a  balance  for  the  preffure 
of  the  atmofphere.  It  is  therefore  retarded  in  its  mo- 
tion,  totally  flopped  (being  in  a  rarefied  date),  and  is 
then  preffed  back  again.  It  comes  back  with  an  acce¬ 
lerated  motion,  and  recovers  its  natural  denfity,  while 
the  date  of  rarefatlion  goes  forward  through  the  open 
air  like  any  other  aereal  pulfe.  Its  motions  are  fome- 
what,  but  not  altogether,  like  that  of  a  fpiral  wire, 
which  has  been  in  like  manner  moving  uniformly  along 
the  pipe,  and  has  been  flopped  by  fomething  caching 
hold  of  its  hindermod  extremity.  This  fpring,  when 
thus  catched  behind,  flretches  itfelf  a  little,  then  con¬ 
tracts  beyond  its  natural  date,  and  then  expands  again, 
quivering  feverai  times.  It  can  be  demonftrated  that 
the  column  of  air  will  make  but  one  quiver.  Suppofe 
this  accomplifhed  in  the  hundredth  part  of  a  fecond, 
and  that  at  that  indant  the  tongue  is  removed  for  the 
hundredth  part  of  a  fecond,  and  again  applied  to  the 
entry  of  the  pipe.  It  is  plain  that  this  will  produce 
fuch  another  pulfe,  which  will  join  to  the  former  one, 
and  force  it  out  into  the  air,  and  the  two  pulfes  toge¬ 
ther  will  be  like  two  pulfes  produced  by  the  vibration 
of  a  cord.  If,  indead  of  the  tongue,  we  fuppofe  the 
flat  plate  of  an  organ-reed  to  be  thus  alternately  applied 
to  the  hole  and  removed,  at  the  exaCi  moments  that  the 
renewals  of  air  are  wanted,  it  is  plain  that  we  (hall  have 
fonorous  undulations  of  uniform  frequency,  and  therefore 
a  mufieal  note.  Thia  is  the  way  in  which  reeds  pro-. 
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ducc  their  effed,  not  by  impelling  the  air  into  alternate  Mufieal 
dates  of  motion  co  and  fro,  and  alternate  drata  of  rare- 
ded  and  condenfed  air,  but  by  giving  them  ume  to  ac-  ~ 
quire  this  date  by  the  combination  of  the  air’s  eladicity 
with  its  progreflive  motion. 

The  adjullment  of  the  fuccceding  puff  of  air  to  the 
pulfe  which  precedes  it,  fo  that  they  may  make  one 
fmooth  and  regular  pulfe,  is  more  exaCt  than  we  have 
yet  remarked  ;  for  the  doppage  of  the  hole  not  only 
occafwns  a  rarefa&ion  before  it ,  but  by  checking  the  air 
which  was  jud;  going  to  enter,  makes  a  coridenfation 
behind  the  door  (fo  to  fpeak);  fo  that,  when  the  paffage 
is  again  opened,  the  two  parcels  of  air  are  fitted  for 
fupporting  each  other,  and  forming  one  pulfe. 

Suppofe,  in  the  next  place,  that  the  reed,  inftead  of 
completely  fhutting  the  hole  each  time,  only  half  fhuts 
it.  The  fame  thing  muff  ill’ll  happen,  although  not  in 
fo  remarkable  a  degree.  When  the  padage  is  contract¬ 
ed,  the  fupply  is  diminifhed,  and  the  ail  now  in  the 
pipe  mud  rarefy,  by  advancing  with  its  former  velocity. 

It  mud  therefore  retard ;  by  retarding,  regain  its  for¬ 
mer  denfity;  and  the  air,  not  yet  got  into  the  pipe, 
mud  condenfe,  &c.  And  if  the  paffage  be  again  open¬ 
ed  or  enlarged  in  the  proper  time,  we  fhall  have  a  com¬ 
plete  pulfe  of  condenfed  and  rarefied  air  ;  and  this  mult 
be  accompanied  by  the  beginning  of  a  mufieal  note, 
which  may  be  continued  like  the  former. 

This  will  be  a  fofter  or  more  mellow  note  than  the 
other  ;  for  the  condenfed  and  rarefied  air  will  not  be  fo 
fuddenly  changed  in  their  denfities.  The  difference  will 
be  like  the  difference  of  the  notes  produced  by  drawing 
a  quill  along  the  teeth  of  a  comb,  and  that  produced 
by  the  equally  rapid  vibration?  of  a  wire.  For  let  it 
be  remarked  here,  that  mufieal  notes  are  by  no  means 
confined,  as  theoriils  commonly  fuppofe,  to  the  regular 
cycloidal  agitations  of  air,  fuch  as  are  produced  by  the 
vibrations  of  an  elallic  cord  ;  but  that  any  crack,  ihap, 
or  noife  whatever,  when  repeated  with  fufficient  frequen¬ 
cy,  becomes  ipfo  faBo  a  mufieal  found,  of  which  we  can 
tell  the  pitch  or  note.  What  can  be  lef*  mufieal  than 
the  folitary  cracks  or  fuaps  made  by  a  ftitf  door  when 
very  flowly  opened  ?  l)o  this  brifkiy,  and  the  creak 
changes  to  a  chirp,  of  which  we  can  tell  the  note.  The 
founds  will  be  harlh  or  fmooth,  according  as  the  fnaps 
of  which  they  are  computed  are  abrupt  or  gradual. 

This  diftin&ion  of  founds  is  moil  fatisfa  Gorily  con¬ 
firmed  by  experiment.  If  the  tongue  of  the  organ  reed  is 
quite  flat,  and  if,  in  its  vibrations,  it  apply  itfelf  to  the 
whole  margin  of  the  hole  at  once,  fo  as  completely  to 
fhut  it  (as  is  the  cafe  in  the  oldfafhioned  regal  flop  cf 
the  organ),  the  note  is  clear,  fmart,  and  harih  or  hard  : 
but  if  the  lips  of  the  reed  are  curved,  or  the  tongue 
properly  bent  backward,  fo  that  it  applies  itfelf  to  the 
edges  of  the  hole  gradatim ,  and  never  completely  fhuts 
the  paffage,  the  note  may  have  any  degree  of  mellow 
fweetnefs.  This  remark  is  worth  the  attention  of  the 
inftrument-makers  or  organ  builders,  and  enables  them 
to  vary  the  voice  of  the  organ  at  plcafure.  We  only 
mention  it  here  as  iutrodudlory  to  the  explanation  of 
the  founds  of  the  trumpet. 

We  truft  that  the  reader  now  perceives  how  the  air, 
proceeding  along  a  pipe,  may  be  put  in  the  Hate  of  al¬ 
ternate  ftrata  of  condenfed  and  rarefied  air,  the  par¬ 
ticles,  in  the  mean  time,  proceeding  along  the  pipe  with 
a  very  moderate  velocity  ;  while  the  Jlate  of  undulation 
is  propagated  at  the  rate  of  eleven  or  twelve  hundred 
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^ufical  feet  in  a  fecond ;  juft  as  we  may  fometimes  fee  a  dream 

Frumpee.  0f  water  gliding  gently  down  a  canal,  while  a  wave  runs 
along  its  furface  with  much  greater  rapidity. 

It  will  greatly  affifi  the  imagination,  if  we  compare 
theie  aercal  undulations  with  the  undulations  of  water 
in  an  open  canal.  While  the  water  is  flowing  fmooth 
Iv  along,  fuppofe  a  fluice  to  be  thrnft  up  from  the  bot¬ 
tom  quite  to  the  furface,  or  beyond  it.  This  will  im¬ 
mediately  caufe  a  depreffion  on  the  lower  fide  of  the 
fluice,  by  the  water’s  going  along  the  canal,  and  a  heap¬ 
ing  up  of  the  water  on  the  other  fide.  By  properly 
timing  the  motion  of  this  fluice  up  and  down,  vve  can 
produce  a  feries  of  connected  waves.  If  the  fluice  be 
not  puftied  up  to  the  furface  but  only  one-half  way, 
there  will  be  the  fame  fucceflion  of  waves,  but  much 
fmoother,  &c.  Sec, 

It  is  in  this  date,  though  not  by  fuch  means,.  that 
the  air  is  contained  in  a  founding  trumpet.  It  is  not 
brought  into  this  date  by  any  tremor  of  the  lips.  The 
trumpeter  fometimes  feels  fuch  a  tremor  ;  but  whenever 
he  feels  it,  he  can  no  longer  found  his  note.  His  lfps 
-are  painfully  tickled,  and  he  mud  change  his  manner 
of  winding. 

When  blowing  with  great  delicacy  and  care,  the 
deeped  notes  of  a  French  horn,  or  trombone,  we  fome¬ 
times  can  feel  the  undulations  of  the  air  in  the  pipe  di- 
ftin&ly  fluttering  and  beating  again  ft  rhe  lips  ;  and  it  is 
difficult  to  hinder  the  lips  from  being  affe£ed  by  it  : 
but  we  feel  plainly  that  it  is  not  the  lips  which  are  flut¬ 
tering,  but  the  air  before  them.  We  feel  a  curious  in- 
flance  of  this  when  we  attempt  to  whittle  in  concert. 
If  our  accompanicr  intonates  with  a  certain  degree  of 
incorreftnefs,  we  feel  fomething  at  our  own  lips  which 
makes  it  impoffible  to  utter  the  intended  note.  This 
happens  very  frequently  to  the  perfon  who  is  whittling 
the  upper  note  of  a  greater  third.  In  like  manner,  the 
undulations  in  a  pipe  readt  on  the  reed,  and  check  its  vi¬ 
brations.  For  if  the  dimenflons  of  a  pipe  are  fuch  that 
the  undulations  formed  by  the  reed  cannot  be  kept  up 
in  the  pipe,  or  do  not  fuit  the  length  of  the  pipe,  the 
reed  will  either  not  play  at  all,  or  will  vibrate  only  in 
darts.  This  is  finely  illudrated  by  a  beautiful  and  in- 
dru&ive  experiment.  Take  a  fmall  reed  of  the  vox  hu- 
mana  ttop  of  an  organ,  and  fet  it  in  a  ghfs  foot,  adapt¬ 
ed  to  the  windbox  of  the  organ.  Inftead  of  the  com¬ 
mon  pine  above  it,  fix  on  it  the  Aiding  tube  of  a  imall 
teiefcope.  When  all  the  joints  are  thrud  down,  touch 
the  key,  and  look  attentively  to  the  play  of  the  reed. 
While  it  is  founding,  draw  out  the  joints,  making  the 
pipe  continually  longer.  We  fhall  obferve  the  reed 
thrown  into  ftrange  fits  of  quivering,  and  fometimes 
quite  motionlefs,  and  then  thrown  into  wide  fonorous 
vibrations,  according  as  the  maintainable  pulfe  is  coin- 
menfume  or  not  with  the  vibrations  of  the  teed.  This 
plainly  ffiews  that  the  air  is  not  impelled  into  its  undu¬ 
lations  by  the  reed,  but  that  the  reed  accommodates  lt- 
fwlf  to  the  undulations  in  the  pipe. 

We  acknowledge  that  we  cannot  explain  with  dif- 
tin&ncfs  in  what  manner  the  air  in  a  trumpet  is  firft 
put  into  muflcal  undulations.  We  fee  that  it  is  only 
in  very  long  and  (lender  tubes  that  this  can  be  done. 
In  fhort  tubes,  of  confiderable  diameter,  like  the  cow¬ 
herd’s  horn,  we  obtain  only  one  or  two  very  indi- 
ftindt  notes,  of  which  it  is  difficult  to  name  the  pitch  ; 
and  this  requires  great  force  of  blaft;  whereas,  to  bring 
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out  the  deep  notes  of  the  French  horn,  a  very  gentle  #  Muflcal 
ar.d  well  regulated  bhft  is  neceffarv.  The  form  of  the  ^rung-et^ 
lips,  combined  with  the  force  of  the  blaft,  form  all  the 
notes.  But  this  is  in  a  way  that  cannot  be  taught  by 
any  defeription.  The  performer  learns  it  by  habit,  and 
jet  Is  that  the  infti  ument  leaps  into  its  note  without  him, 
when  he  giadually  varies  his  blaft,  and  continues  found¬ 
ing  the  fame  note ;  although  he,  in  the  mean  time, 
makes  fome  fmall  change  in  his  manner  of  blowing. 

This  is  owing  to  what  Mr  Bernoulli  obferved  The 
tube  is  fuited  only  to  fuch  pulfes,  and  can  only  main¬ 
tain  fuch  pulfes  as  coirefpond  to  aliquot  parts  of  its 
length  ;  and  when  the  embouchure  is  very  nearly,  but 
not  accurately,  fuited  to  a  particular  note,  that  note 
forms  itjelf  in  the  tube,  and,  reacting  on  the  lips,  brings 
them  into  the  form  which  can  maintain  it  with  eale. 

We  have  a  proof  of  this  when  we  attempt  to  found  the 
note  correfponding  to  one  feventh  of  the  length.  Not 
having  a  diftindt  notion  of  this  note,  which  makes  no 
part  of  our  fcale  of  melody,  we  cannot  eafil)  prepare 
for  it  in  the  way  that  habit  teaches  us  to  prepare  for 
the  others  :  whereas,  from  what  we  fhall  lee  prcfently, 
the  notes  onc-fxth  an  I  one  eighth  arc  both  familiar  to 
the  mind,  and  eafily  produced.  When,  therefore,  we 
attempt  to  pioduce  the  note  one  feventh,  we  Aide,  a- 
gainft  our  will,  into  the  one Jixth  or  one-eighth. 

Nor  can  we  completely  illuftrate  the  formation  of 
muflcal  pulfes  by  waves  in  water.  A  canal  is  equally 
fufceptible  of  every  height  and  length  of  prog  efflve 
waves  ;  whereas  we  fee  that  a  certain  length  of  tube  will 
maintain  only  certain  determined  pulfes  of  air. 

We  mutt:  therefore  content  ourfelvcs  for  the  prefent 
with  having  learned,  by  means  of  the  reed  pipes,  how 
the  air  may  exili  progreffively  in  a  tube,  in  an  alternate 
ftate  of  condenfation  and  rarefaction  ;  and  we  fhall  now 
proceed  to  confldcr  how  this  ftate  of  the  air  is  related 
to  the  length  of  the  tube.  And  here  we  can  do.no 
more  than  give  an  outline  of  Mr  Bernoulli’s  beautiful 
theory  of  flutes  and  trumpets,  but  without  a  mathema¬ 
tical  examination  of  the  particular  motions.  We  can, 
however,  fhew,  with  fufficient  evidence,  how  the  differ¬ 
ent  notes  are  produced  from  the  fame  tube.  It  requires, 
however,  a  very  Ready  attention  from  the  reader  to  en¬ 
able  him  to  peiceive  how  the  different  portions  of  this  air 
a  dt  on  each  other.  We  trull  that  this  will  now  be  given. 

The  conditions  which  muft  be  implemented,  in  or¬ 
der  to  maintain  a  muiical  pulfe,  are  two  :  1.  That  the 
vibrations  of  the  different  plates  of  air  be  performed  in 
equal  times,  otherwife  they  would  all  mix  andconlound 
each  other.  2.  That  they  move  all  together,  all  begin¬ 
ning  and  all  ending  at  the  fame  inilant.  It  does  not 
appear  that  any  other  ftate  of  vibration  can  exifl  and 
be  maintained. 

The  column  of  air  in  a  tube  may  be  confldered  as  a 
material  fpring  (having  weight  and  inertia).  This 
fpring  is  compreffed  and  coiled  up  by  the  preffuie  of  the 
atmofphere.  But  in  this  coiled  ftate  it  can  vibrate  in 
its  different  parts,  as  a  long  fpiral  wire  may  do,  though 
preffed  a  little  together  at  the  ends.  It  is  evident  that 
the  air  within  a  pipe,  fhut  at  both  ends,  may  be  placed 
in  fuch  a  fituation,  in  a  variety  of  ways,  that  it  will  vi¬ 
brate  in  every  part,  in  the  fame  manner  as  a  chord  of 
the  fame  length  and  weight,  drained  by  a  force  equal 
to  the  preffure  of  the  atmofphere.  Thus,  in  the  fhut 
pipe  AB  (flg.  1.),  fuppofe  a  harmonic  curve  ACB,  or 

4X2  a  wire  * 
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Mur.ral  a  wi  t  of  the  Lire  weight  with  the  a  r,  throwing  itfelf 
1 1  jni,  et  the  form  of  this  carve.  The  force  which  impels 
v  the  point  C  to  the  axis  is  to  that  which  impels  the 
point  c  as  CE  to  e  e,  Now,  fuppofe  the  air  in  this  pipe 
divided  into  parallel  ftrata  or  plates,  crofting  the  tube 
like  diaphragms.  In  order  that  thefe  may  vibrate  in 
the  fame  manner  (not  acrofs  the  tube,  but  in  the  di- 
jedtion  of  its  axis),  ail  that  is  necefiary  for  the  moment 
is,  that  the  exetfs  of  the  prefftire  of  the  ftratnm  d d  a- 
bovc  that  of  the  ftratum  f /'may  be  to  the  excefs  of  the 
prtiTime  of  DD  above  that  of  I  E  as  ce  to  CE.  In 
this  cafe,  the  ffratum  ce  will  be  accelerated  in  the  di- 
tedlnme/,  and  the  ftratum  EE  is  accelerated  in  the 
fame  diiedtion,  and  in  the  due  proportion.  Now  this 
may  be  done  in  an  infinite  variety  of  ways  for  a  fin  ole 
moment.  It  depends,  not  on  the  abfolute  denfity,  but 
on  the  variation  of  denfity  ;  becaufe  the  preflu  re  by 
which  a  panicle  of  air  is  urged  in  any  direction  arifes 
from  the  difference  of  the  diflances  of  the  adjoining  par¬ 
ticles  on  each  fide  of  it.  But  in  order  to  continue  this 
vibration,  or  in  order  that  it  may  obtain  at  once  in  the 
whole  pipe,  this  variation  of  denfity  mud  continue,  and 
be  according  to  fame  connected  law.  This  circum- 
ftance  greatly  limits  the  ways  in  which  the  vibration 
may  be  kept  up.  Mr  Bernoulli  finds  that  the  ifochro- 
mfm  and  fynchronifm  can  be  maintained  in  the  follow¬ 
ing  manner,  and  in  no  other  that  he  could  think  of : 

Let  AB  (fig.  2.)  be  a  cylindrical  pipe,  fhut  at  A, 
and  cptn  at  B.  Then,  in  whatever  manner  the  found 
is  produced  in  the  pipe,  the  undulations  of  the  contain¬ 
ed  air  mufl  be  performed  as  follows:  Let  a  a  be  a  plate 
cr  air.  Ibis  plate  will  approach  to,  and  recede  from, 
the  fhut  end  A,  vibrating  between  the  fituations  l  b 
and  c  c ,  the  where  vibration  being  b  c ,  and  the  plate  will 
vibrate  like  a  pendulum  in  a  cycloid.  The  greater  we 
fuppofe  the  excurhons  a  b,  a  c,  the  louder  will  the  found 
be;  but  the  duration  of  them  all  mult  be  the  fame,  to 
agree  with  the  faft  that  the  tone  remains  the  fame.  The 
motion  will  be  accelerated  in  approaching  to  a  a  from 
cither  fide,  and  retarded  in  the  recefs  from  it.  Let  us 
next  confidtr  a  plate  «  a,  more  remote  from  A.  It  mud 
make  fnr.ilar  vibrations  from  the  fituation  &  to  the  fi. 
tuation  >  y.  But  thefe  vibrations  mail  be  greater  in 
proportion  as  the  plate  is  farther  from  A.  It  cannot 
be  conceived  otherwife  :  Eor  fuppofe  the  nlate  a  a-  to 
make  th t/ame  excurfions  with  a  a ,  and  that  the  red  do 
the  fame.  rI  hen  they  will  all  retain  the  fame  diftances 
from  each  other;  and  thus  there  will  be  no  force  what¬ 
ever  ading  on  any  pai  tides  to  make  them  vibrate.  But  if 
every  particle  make  excui lions  proportional  to  its  di¬ 
dance  from  A,  the  variation  of  denfity  will,  in  any  in- 
dant,  be  the  fame  through  the  whole  pipe,  and  each 
particle  111  the  vibrating  plate  £  fi  will  be  accelerated  or 
retarded  in  proportion  to  it<»  didance  from  A  ;  while 
the  accelerations  and  retardations  over  all  will,  in  any 
inftant,  be  proportional  to  the  didance  of  each  particle 
from  its  place  of  reft.  All  this  will  appear  to  the  ma¬ 
thematician,  who  attentively  confiders  any  momentary 
Actuation  of  the  particles.  In  this  manner  all  the  par¬ 
ticles  will  fuppert  each  other  in  their  vibrations. 

It  follows  from  this  delcription  that  the  air  in  the 
tube  is  alternately  rarefied  and  condcnfcd.  But  thefe 
changes  are  very  different  in  different  parts  of  the  tube. 
They  mud  be  greateft  of  all  at  A  ;  becaufe,  while  all 
the  plates  approach,  to  A,  they  concur  in  condenfing 
the  utr  immediately  adjoining  to  A  ;  while  the  air  in 
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a  a  and  «  is  lefs  condcnfed  by  the  aclion  of  the  plate?  Mufical 
beyond  it.  The  air  at  B  is  always  of  its  natural  Trumpet, 
denfity,  being  in  equilibrio  with  tire  furrounding  air. 

At  B,  therefore,  there  is  a  fmall  pared  of  air,  of  its  na¬ 
tural  denfity,  which  is  alternately  going  in  and  out. 

Thfc  account  is  confirmed  by  many  fads.  If  the 
bottom  of  the  pipe  be  fhut  by  a  fine  membrane,  ftretch- 
cd  acrofs  it  like  a  drumhead,  with  a  wire  ftretched  over 
it,  cither  externally  or  internally,  in  the  fame  manner 
as  the  catgut  is  ftretched  acrofs  the  bottom  of  a  drum, 
it  will  be  thrown  into  llrong  vibrations,  making  a  very 
loud  noife,  by  rattling  againft  the  crofs  wire.  The 
l?me  thing  happens  if  the  membrane  be  parted  over  a 
hole  clofe  to  the  bottom,  leaving  a  fmall  fpace  round 
the  edge  of  the  hole  without  paiie,  fo  that  the  mem- 
biane  may  play  out  and  in,  and  rattle  on  the  margin  of 
the  hole.  This  alfo  makes  a  prodigious  noife.  Now, 
if  the  membrane  be  palled  011  a  hole  far  from  the  bot¬ 
tom,  the  agitations  will  be  much  fainter ;  and  when  the 
hole  is  near  the  mouth  of  the  pipe,  there  will  be  none. — 

When  a  pipe  has  its  air  agitated  in  this  manner,  it  is 
giving  the  loweft  note  of  which  it  is  fufceptible. 

Let  us  next  confider  a  pipe  open  at  botii  ends.  Let 
CB  (fig.  3.)  be  this  pipe.  It  is  plain  that,  if  there  be 
a  partition  A  in  the  middle,  we  fhall  have  two  pipes 
AB,  AC,  each  of  which  may  undulate  in  the  manner 
now  deferibed,  if  the  undulations  in  each  be  in  oppofite 
directions.  It  is  evidently  poffible,  alfo,  that  thefe  un¬ 
dulations  may  be  the  fame  in  point  of  ftrength  in  both, 
and  that  they  may  begin  in  the  fame  inflaut.  In  this 
cafe,  the  air  on  each  fide  of  the  partition  will  be  in  the 
fame  Hate,  whether  of  condenfation  or  rarefafHon,  and 
the  partition  A  itfelf  will  always  be  in  equilibrio.  It 
will  perfectly  refemble  the  point  C  of  the  muixal  cold 
BFCGH  (fig.  6.),  which  is  in  equilibrio  between  the 
vibrating  forces  of  its  two  parts.  In  the  pipe,  the  plates 
of  air  on  each  fide  are  either  both  approaching  it,  or 
both  receding  from  it,  and  the  partition  is  either  equal¬ 
ly  fqueeztd  from  both  fides,  or  equally  drawn  outwards, 
Conieqnently  this  partition  may  be  removed,  and  the 
parcels  of  air  on  each  fide  will,  in  any  inftant,  fupoort 
each  other.  There  feems  no  other  way'  of  conceiving 
thefe  vibrations  in  open  pipes  which  will  admit  of  an 
explanation  by  mechanical  laws.  The  vibrations  of  all 
tile  plates  muff  be  obtained  without  any'  mutual  hin- 
de ranee,  in  order  to  produce  the  tone  which  we  really 
hear ;  and  therefore  fuch  vibrations  are  imprefled  by 
Nature  on  each  plate  of  air. 

But  if  this  explanation  be  juft,  it  is  plain  that  this 
pipe  CB  mu  ft  give  the  fame  note  with  the  pipe  AB 
(fig.  2.)  of  half  the  length,  flint  at  one  end.  But  the 
found,  being  doubled,  with  perfedl  confonance,  muff  be 
clear,  ilrong,  and  mellow.  Now  this  is  peifedtly  agree¬ 
able  to  obfervation;  and  this  fad  is  an  unequivocal  con¬ 
firmation  of  the  juftnefa  of  the  theory.  If  we  take  a 
(lender  pine,  about  iix  inches  long  and  one  half  of  an  inch 
wioe,  (nut  at  one  end,  and  fouud  it  by  blowing  actofs 
its  mouth,  as  we  whiffle  on  the  pipe  of  a  key,  or  acicfs 
a  hole  that  is  clofe  to  the  mouth,  and  formed  with  an 
edge  like  the  found- hole  of  a  German  flute,  we  (hall  get 
a  very  diffin&  and  clear  tone  from  it.  If  we  now  take 
a  pipe  of  double  the  length,  open  at  both  ends,  and 
blow  uCrols  its  mouth,  we  obtain  the  fame  note,  but 
more  clear  and  (trong.  And  the  note  produced  by- 
blowing  acrofs.  the  mouth  is  not  changed  by  a  hole 
made  exactly  in  the  middle,  in  refpeft  of  its  mufical 

pitch 
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urral  p->rh.  although  *t  is  greatly  hurt  in  point  of  clearnefs 
t  :'f:  and  n^eneth.  Alfo  a  membrane  at  this  hole  is  fheng- 
)y  agitated.  Ail  this  is  in  perfttt  cci.foimit)  to  this 
methanifim. 

T h i! 3  wt  have,  in  n  great  meafure,  explained  the  ef- 
ftft  of  an  open  and  a  fhut  pipe.  The  fhut  pipe  is  al¬ 
ways  an  oflave,  graver  than  an  open  pipe  of  the  fame 
length  ;  because  the  open  pipe  is  in  u niton  with  a  fhut 
pipe  of  half  the  length. 

Let  AC  (iig.  4.)  be  a  pipe  fhut  at  both  ends.  We 
may  confidcr  it  as  compelled  of  two  pipes  AB,  BC, 
flopped  at  A  ard  C,  and  open  at  13.  Undulations  may 
be  performed  in  each  half,  precifely  as  in  the  pipe  AB 
of  fig.  2,  ;  ami  they  will  not,  in  the  fir.alielt  degree,  ob- 
ftrv.ct  each  other,  \{  we  only  fappofe  that  the  plates  in 
each  half  are  vibrating  at  once  in  the  fimi:  dire&ion. 
'I  he  condenfation  in  A 13  will  correfpond  with  the  ra- 
rc faction  in  BC,  and  the  middle  parcel  13  will  maintain 
Its  natural  denfity,  vibrating  to,  and  again  acrofs  the 
middle  ;  and  two  plates  a  a,  «  a,  which  are  equally  di- 
ftant  from  B,  will  make  equal  excurfions  in  the  fame 
direction. 

We  may  produce  found  in  this  pipe  by  making  an 
ooerdng  at  B.  Its  note  will  be  found  to  be  the  fame 
with  that  of  BC  of  fig.  2.  or  of  A 13  oi  iig.  2. 

In  the  next  place,  let  a  pipe,  fhut  at  one  end,  be 
confidered  as  divided  into  any  odd  number  of  equal 
parts,  and  let  them  be  taken  in  pair?,  beginning  at  the 
flopped  end,  fo  that  there  may  be  an  odd  one  left  at 
the  open  end.  It  is  plain  that  each  of  theie  pairs  may 
be  confidered  as  a  pipe  flopped  at  both  ends,  a*  in 

fig.  4. 

For  the  partitions  will,  of  theinfeives,  be  in  equ.Ti- 
brio,  and  may  be  removed,  and.  vibrations  may  be  main¬ 
tained  in  the  whole,  confident  with  the  vibration  cf 
ihe  odd  part  at  the  open  end  ;  and  thefe  vibrations  will 
;»11  fuppoit  each  other,  and  the  plates  of  air  which  are 
qt  the  points  of  diviiion  will  remain  at  rtfl.  Conceive 
t lie  pipe  AB  cf  fig.  2.  to  be  added  to  the  pipe  AC  cf 
fig.  4.  the  part  A  cf  the  lirfb  being  joined  to  A  of  the 
oilier.  Now,  fuppole  the  vibrations  to  be  performed  in 
both,  in  fach  a  manner  that  the  iimultaneous  undula¬ 
tions  on  each  fide  of  the  junction  may  be  in  oppoiite 
directions.  It  is  plain  that  the  partition  will  be  in  e- 
quilibiio,  and  may  be  removed  ;  and  the  plate  of  air 
will  perform  the  fame  office,  being  alternately  the 
middle  plate  of  a  condenfed  and  cf  a  rarefied  parcel  of 
air.  The  two  pipes  CA,  AB  will  together  give  the 
Lme  rote  that  AB  would  have  given  alone,  but  louder. 

In  like  manner  may  another  pipe,  equal  to  AC,  be 
joined  to  the  fhut  end  of  this  compound  pipe,  a3  in  fig. 

and  the  three  will  ft  ill  give  the  lame  note  that  AB 
would  have  done  alone. 


T  R  U 

And  in  the  fame  manner  may  any  number  of  pipes, 
each  equal  to  AC,  be  added,  and  the  whole  will  give 
flill  the  fame  rote  that  AB  would  have  given  alone. 

Hence  it  legitimately  follows,  that  if  the  undulations 
can  be  once  begun  in  this  manner  in  a  pipe,  it  rnay 
give  either  the  found  competent  to  it,  as  a  fmgle  pipe 
AB  (fig.  2.)  ;  or  it  may  give  the  found  competent  to  a 
pioe  of -yd,  Tth,  ^h,  &c  of  its  length  ;  the  undulations 
in  each  part  AB,  BC,  CD,  maintaining  themfelves  in 
the  manner  already  deferibed.  This  feenis  the  only 
way  in  which  they  can  be  preserved,  both  ifochronous 
and  fynchronous. 

It  is  known  that  the  graved  tones  of  pipes  are  as  the 
lengths  of  the  pipes,  or  the  frequency  of  the  undula¬ 
tions  are  invtifely  ?s  their  lengths.  (This  will  be  dc* 
monjlrated  prefcntly).  Therefore  thefe  accefiory  tones 
fhould  be  as  the  odd  numbers  5,  5,  7,  &c.  and  the 
whole  tones,  including  the  fundamental,  fhould  form 
the  progrcfifiion  of  the  odd  numbers  1,3,  5,  7,  dec. 

This  is  abundantly  confirmed  by  experiment.  Take  a 
German  flute,  and  llop  all  the  finger-holes.  The  flute, 
by  gradually  forcing  the  blaft,  will  give  the  fundamen¬ 
tal,  the  1  2th,  the  17th,  the  2  id,  &c.  (a). 

Again,  let  Al)  (fig.  6.)  reprefent  the  length  of  n  pipe. 
Conftrudl  on  AD  an  harmonic  curve  AEBFCGKD, 
in  fucli  a  manner  that  HD  may  be  4  AB,  =  4  BC, 
=  4  CH.  The  fmall  ordinates  run  will  exprefs  the  to¬ 
tal  excuifion  of  the  plates  of  air  at  the  poii  ts  ??,  w,  S<c. 
and  thefe  ordinates  which  are  above  the  axis  will  o.- 
prefs  excurfions  on  one  fide  of  the  place  of  ieft,  and  the 
ordinates  below  will  mark  the  excurfions  in  the  cp:  ofitc 
directions,  in  the  lame  manner  as  if  this  harmonic  curve 
were  really  a  vibrating  cord.  Thefe  excurfions  are  no¬ 
thing  in  the  points  A,  B,  C,  H,  and  me  gieateil  at 
the  points  E,  b,  G,  D,  where  the  little  mafs  c i  air  re¬ 
tains  its  natural  denfity,  and  travels  to  and  again,  con- 
denfing  the  air  at  B,  cr  rarefying  it,  according  as  ihu 
parcels  E  and  F  are  approaching  to  or  receding  Bom 
each  other.  The  points  A,  B,  C,  H,  may  be  called 
Nonts,  and  the  parts  E,  F,  G,  .D,  may  be  culled 
Bights  or  Loops.  This,  itprefients  very  well  to  the 
eye  the  motion  of  the  plates  of  air.  The  dctiiLy  and 
velocity  need  not  be  minutely  confidered  at  prefent 
It  is  enough  that  we  fee  that  when  the  denfity  is  in 
creating  at  A,  by  the  approach  of  the  parcel  E,  it  in 
diminiiliiitg  at  B  by  tne  rtccfs  of  E  and  Y  ;  and  in¬ 
ert  atiiig  at  C,  by  tht  approach  cf  F  and  G,  and  dimi- 
nifhiug  at  H,  by  the  ncefs  of  G.  In  the  next  vibra¬ 
tion  it  will  be  diniiiiifhmg  at  A  and  C,  and  iiicreaiir.g 
at  13  and  H.  And  thus  the  alternate  nodes  will  be  in 
the  fame  flute,  and  the  adjoining  nodes  in  oppoutc 
hates. 

The  reader  mufl  carefully  diflinguifti  tiiis  motion 

fro  ha 
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(a)  A  little  rtfle&ion  wili  teach  us  that  thefe  tones  will  not  he  pcrfeftlv  in  the  fcale.  A  certain  proportion 
between  the  diameter  and  length  of  the  pipe  produces  a  certain  tone.  Making  tnt  pipe  wider  cr  lowlier  flattens 
or  (harpens  this  tone  a  little,  and  alfo  greatly  changes  its  tkanrefs.  Organ  bm'dcrs,  who  have  tried  every  pro¬ 
portion,  have  adopted  what  they  found  bell,  ’llrrs  rtquires  the  diameter  to  1  e  aoout  ,  ,th  or  ^  ith  of  the  lu  gt},. 
Therefore,  when  we  caufe  the  fame  pipe  to  found  different  notes,  we  tieglfit  this  proportion ;  and  the  r.cus  are 
falie,  and  even  very  coarfe,  when  we  produce  one  conefpt  nding  to  a  very  fmall  portion  of  the  pipe.  For  a  Ami- 
lar  leafon,  Mr  Lambert  found  that,  ill  order  to  make  his  pitch  pipe  found  the  odave  to  any  of  its  notes,  it  was 
not  fufficitnt  to  fhorten  its  capacity  one  half  by  puffing  down  the  piilor.  ;  he  found  that  the  part  lemalnuig 
anufl  be  lefs  than  the  part  taken  off  by  a  fixed  quantity  1  A  inches.  Or,  the  length  which  gave  any  t.oec 
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being  a*,  the  length  for  its  odave  mufl  be  •  -  . 
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Mufical  from  the  undulatoiy  motion  of  a  pulfe,  Inve Heated  by 
Trumpet.  ]\Jevvton>  and  delcribed  in  the  article  Acoustics,  En- 
cycL  That  undulation  is  going  on  at  the  fame  time, 
and  is  a  rcfult  of  what  we  are  now  confidering,  and  the 
caufe  of  our  hearing  this  undulation.  The  undulation 
we  are  now  confidering  is  the  original  agitation,  or  ra¬ 
ther  it  i?  the  sounding  body,  as  much  as  a  vibrating 
firing  or  belt  is ;  for  it  is  not  the  trumpet  that  we  hear, 
but  the  air  trembling  in  the  trumpet.  The  trumpet  is 
performing  the  office,  not  of  the  firing,  but  of  the  pin 
and  bridge  on  which  the  firing  is  drained.  This  is  an 
important  remark  in  the  philofophy  of  mufical  founds. 

There  is  yet  another  fet  of  notes  producible  from  a 
pipe  befides  thofe  which  follow  in  the  order  of  frequen¬ 
cy  3>  5>  7'  &c- 

Suppofe  a  pipe  open  at  both  ends,  founding  by  blow- 
ing  acrofs  the  end,  and  undulating,  as  already  deferibed, 
with  a  rode  in  the  middle  A  (fig.  3.)  If  we  ftiii  ex- 
prtfs  the  fundamental  note  of  the  pipe  AB  of  fig.  2. 
by  1,  it  is  plain  that  the  fundamental  of  an  open  pipe 
of  the  fame  length  will  have  the  frequency  of  its  undu¬ 
lation*  expreffed  by  2  ;  becaufe  an  open  pipe  of  twice 
the  length  of  AB  (fig  2.)  will  be  1,  the  two  pipes 
AB  (fig.  2.),  and  CB  (fig.  3.),  being  in  unifon. 

But  this  open  pipe  nay  be  made  to  undulate  in  an¬ 
other  manner;  for  we  have  feen  that  AB  of  fig.  2. 
joined  to  CA  of  fig.  4.  may  found  altogether  when  the 
partition  A  is  removed,  ftiii  giving  the  note  of  A  B 
(fig.  2.)  Let  fuch  another  as  AB  (fig.  2.)  be  added 
to  the  end  C,  and  let  the  partition  be  removed.  The 
whole  may  flill  undulate,  2nd  hill  produce  the  fame 
note ;  that  is,  a  pipe  open  at  both  ends  may  found  a 
note  which  is  the  fundamental  of  a  pipe  hke  A  B  (fig. 
2.),  but  only  one-fourth  of  its  length.  The  pipe  CB 
of  fig.  3.  may  thus  be  fuppofed  to  be  divided  into  four 
■equal  parts,  CE,  EA,  AF,  FB,  of  which  the  extreme 
parts  EC  and  FB  contain  undulations  fimilar  to  thofe 
in  AB  (fig.  2.);  and  the  two  middle  parts  contain  un¬ 
dulations  like  thofe  in  CA  (fig.  4.)  The  partitions  at 
Id  and  F  may  be  removed,  becaufe  the  undulations  in 
EC  and  EA  will  fupport  each  other,  if  they  are  in 
oppolite  directions  ;  and  thofe  in  FB  and  FA  may 
fupport  each  other  in  the  fame  manner. 

It  mull  here  be  remarked,  that  in  this  (late  of  undu¬ 
lation  the  direction  of  the  agitations  at  the  two  extre¬ 
mities  is  the  fame  ;  for  in  the  middle  piece  EF  the  par¬ 
ticles  are  moving  one  way,  condenfing  the  air  at  E, 
while  they  rarefy  it  at  F.  Therefore,  while  the  middle 
parcel  is  moving  from  E  towards  K,  the  air  at  B  mull 
be  moving  towards  E,  and  the  air  at  C  mufl  be  moving 
from  E.  In  fhort,  the  air  at  the  two  extremities  mull, 
in  every  inftant,  be  moving  in  the  eppofite  direClion  to 
that  of  the  air  in  the  middle. 

In  like  manner,  if  the  pipe  CB  of  fig.  3.  be  divided 
into  fix  parts,  the  two  extreme  parts  may  undulate  tike 
AB  of  fig.  2.  and  the  four  inner  parts  may  undulate 
like  two  pipes,  fuch  as  CA  of  fig.  4.  and  the  whole  will 
give  the  found  which  makes  the  fundamental  of  a  pioe 
of  one-fixth  of  the  length,  or  having  the  frequency  6. 

We  may  remark  here,  that  the  Tinmltaneous  motion 
of  the  air  at  the  extremities  is  in  oppofite  directions, 
whereas  in  the  laft  cafe  it  was  in  the  fame  direction. 
This  is  eafily  feen  ;  for  as  the  partition  which  is  be¬ 
tween  the  two  middle  pieces  mull  always  be  in  equili- 
brto,  the  air  mull  be  coming  in  or  going  out  at  the  ex- 
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tremities  together.  This  circumftance  mufl  give  feme  MifiBl 
fcnfible  difference  cf  character  to  the  founds  4  and  6.  "limpet. 
In  the  one,  the  agitations  at  each  end  of  the  tube  are  in  ' 
the  fame  direction,  and  in  the  other  they  are  in  the  op¬ 
pofite.  Both  produce  pulfes  of  found  which  are  con¬ 
veyed  to  the  ear.  Thus  we  fee  that  the  air  in  a  pipe 
open  at  both  ends  may  undulate  in  two  ways.  It  mav 
undulate  with  a  node  in  the  middle,  giving  the  note  of 
AB  (fig.  2.),  or  of  its  3d,  5th,  7th,  &c.  pad  ;  and  it 
may  undulate  with  a  loop  or  bight  in  the  middle,  found¬ 
ing  like  4,  4,  4,  See  of  AB,  fig.  2. 

In  tike  manner  may  this  pipe  produce  founds  tvhofe 
frequency  are  expreffed  by  8,  10,  &c.  and  proceed  as 
the  even  numbers 

This  flate  of  agitation  may  be  reprefented  in  the 
fame  way  that  we  reprefented  the  founds  1,  3,  5,  &c. 
by  conllriiCHng  on  AM  (fig-  7*)  an  harmonic  curve, 
with  any  number  of  nodes  and  loops.  Divide  the  parts 
AF,  FD,  DE,  EM,  equally  in  C,  0,.P,  B.  CB  will 
correfpor.d  to  the  pipe,  and  the  ordinates  to  the  curve 
GFHDLEN  will  exprefs  the  excurfions  of  the  plates 
of  air. 

If  the  pipe  gives  its  fundamental  note,  its  length  mufl 
be  reprefented  by  CO,  and  the  undulations  in  it  will 
referable  the  vibrations  of  part  CO  of  a  cord,  whofe 
length  AD  is  equal  to  2CO,  and  which  has  a  node  in 
F. 

If  the  pipe  is  founding  its  oCtave,  it  will  be  repre¬ 
fented  by  CP,  and  its  undulations  will  refembte  the  vi¬ 
brations  of  a  cord  CP,  whofe  length  AE  is  4  of  CP, 
having  nodes  at  F  and  D,  &c.  See . 

We  can  now  fee  the  poffibility  of  fuch  undulations 
exifting  in  a  pipe  as  w  ill  be  permanent,  and  produce  all 
the  variety  of  notes  by  a  mere  change  in  the  manner  of 
blowing,  and  w'hy  tltefe  notes  are  in  the  order  of  the 
natural  numbers,  precifely  as  we  obferve  to  happen  in 
winding  the  trumpet  or  French  horn.  We  have,  j //, 
the  fundamental  expreffed  by  I;  then  the  o&ave  2; 
then  the  12th,  3;  the  double  oCtave  4;  then  the  third 
major  of  that  oCtave  5,  or  17th  of  the  fundamental; 
then  the  oCtave  of  the  12th,  or  the  5th  of  this  double 
oCtave,  =  6.  We  then  jump  to  the  triple  oCtave  8, 
without  producing  the  intermediate  found  correfponding 
to  4  th  of  the  pipe.  With  much  attention  we  can  hit 
it ;  and  it  is  a  faCt  that  a  perfon  void  of  mufical  ear 
Humbles  on  it  as  eafily  as  on  any  other.  Bat  the  niu- 
fician,  finding  this  found  begin  with  hum,  and  his  ear 
being  grated  with  it,  perhaps  thinks  that  he  Is  mifta- 
king  his  embouchure,  and  he  Hides  into  the  oCtave.  Af¬ 
ter  the  triple  oCtave,  we  eafily  hit  the  found;  corre- 
fponding  to  4  and  which  are  the  2d  and  3d  of  this 
oCtave.  The  next  note  T*T  is  (harper  than  a  juft  4th. 

We  eafily  produce  the  note  1  2,  which  is  a  juft  5th 
1  3  is  a  falie  6th  ;  14  is  a  found  of  no  ufe  in  our  mufic, 
but  eafily  hit ;  15  and  16  give  the  exaCt  7th  and  8th  of 
this  oCtave. 

Thus,  as  we  afeend,  we  introduce  more  notes  into 
every  oCtave,  till  at  laft  we  can  nearly  complete  a  very 
high  oCtave  5  but  in  order  to  do  this  with  (needs,  and 
tolerable  readinefs,  we  mull  take  an  inllrument  of  a  very 
low  pitch,  that  we  may  be  able  nearly  to  fill  up  the 
fleps  of  the  odave  in  which  our  melody  lies.  Few 
players  can  make  the  French  horn  or  trombone  found 
its  real  fundamental,  and  the  oCtave  is  generally  mifta- 
ken  for  it.  The  proof  of  this  is,  that  moft  players  can 

give 


T  R  U  [  71 

Liical  give  the  5th  of  the  loweft  note  that  they  are  able  to 
limpet.  produce  ;  wherea3  the  5th  of  the  real  fundamental  can- 

-v -  not  be  uttered.  Therefote  that  loweft  note  is  not  the 

fundamental,  but  the  odlave  to  the  fundamental. 

few  performers  can  found  even  tills  fecond  oiftave 
on  a  (hort  inftrument,  fuch  as  the  ordinary  military 
trumpet ;  and  what  they  imagine  to  be  the  fundamen¬ 
tal  found  of  this  inllrument  is  the  double  oftave  above 
it.  This  appears  very  ftrange  ;  and  it  may  be  alked, 
how  we  know  what  is  really  the  fundamental  note  of  a 
trumpet?  The  anfwer  to  this  is  to  be  obtained  only 
by  demonflrating,  on  mechanical  principles,  what  is  the 
frequency  of  undulation  correfponding  to  a  given  length 
of  pipe.  This  is  a  proportion  equally  fundamental  with 
its  correfponding  one  in  the  theory  of  mufical  cords; 
but  we  have  referved  it  till  now,  becaufc  many  readers 
would  flop  (hort  at  fnch  an  inveftigation,  who  are  able 
to  underftand  completely  what  we  have  now  delivered 
concerning  the  mulic  of  the  trumpet. 

Suppofe  therefore  a  pipe  tout  at  both  ends,  and  that 
the  whole  weight  of  the  contained  air  i3  concentrated 
in  its  middle  point,  the  reft  retaining  its  elafticity  with¬ 
out  inertia  ;  or  (which  is  a  more  accurate  conception), 
let  the  middle  point  be  conceived  as  extending  its  ctaf- 
ticity  to  the  two  extremities  of  the  pipe,  being  repelled 
from  each  by  a  force  inverftly  as  the  diftance.  Let  the 
length  of  this  pipe  be  L.  This  may  alfo  exprefs  the 
weight  of  the  middle  plate  of  air,  which  will  always  be 
proportional  to  the  length  of  the  pipe,  becaufe  all  is 
fuppofed  to  be  concentrated  there.  Let  E  be  the  da¬ 
ft  icity  of  the  air.  This  mull  be  meafured  by  the  pref- 
fure  of  the  atmofphere,  or  by  the  weight  of  the  column 
of  mercury  in  the  barometer.  Perhaps  the  rationale 
of  this  will  be  better  conceived  by  fome  readeis  by  con- 
fidering  E  as  the  height  of  a  homogeneous  atmofphere. 
Then  it  is  plain  that  F.  is  to  L  as  the  weight  of  this 
atmofpheric  column  to  the  weight  of  the  column  of  the 
fame  air  which  fills  the  pipe  whofe  length  is  L.  1  lien 
it  is  alfo  plain  that  E  is  to  E  as  the  external  preif.ire  ; 
and  confequently,  as  the  elafticity  which  fuppom  that 
preffure  is  to  the  weight  or  inertia  of  the  matter  to  be 
moved.  Let  this  middle  plate  or  diaphragm  bc_  with¬ 
drawn  from  its  place  of  reft  to  the  very  finall  diftance 
a.  The  elafticity  or  repulfion  will  be  augmented  on 
one  fide  and  diminiftied  on  the  other  ;  and  the  difference 
between  them  is  the  only  force  which  impels  the  dia¬ 
phragm  toward  the  middle  point,  and  caufes  it  to  vi¬ 
brate,  or  produces  the  undulation.  It  is  plain  that  the 

•  X  E,  or  L 
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Now,  let  a  pendulum,  whofe  quantity  of  matter  is  M. 
I.,  and  length  a,  be  fuppofed  to  vibrate  in  a  cycloid  by 


It  mull  perfoim  its  vibra- 


repulfion  on  one  fide  is 
^for  jL- 


iL  =  E 


iL  —  a 

.  il-E 


- -  E 

E  —  la 


on  the  other  fide 


E 


-  V  and  the  repuliion 
—  a) 

L 


T  E  4- a 


X  E, 


L  +  2CI 


-E.  The 


difference  of  thefe  repulfions  is  E  X  L  X  _  » 


E1— 4^ 

as  we  fuppofe  a  exceedingly  fmall  in  comparifon  with 
L,  this  difference,  or  the  accelerating  force,  may  fafely 

E 

be  expreffed  by  E  i-,  or  4  a  — . 

Hence  we  deduce,  in  the  fit  ft  place,  that  the  undu¬ 
lations  will  be  ifochronous,  whether  wide  or  narrow;  be¬ 
caufe  the  accelerating  force  is  always  proportional  to 
the  diftance  a  from  the  middle  point. 


the  force  ‘i-  E,  or  4-^  it. 

1  j  Xj 

tions  in  the  tame  time  with  the  plate  of  air ;  becaufe 
the  moving  force,  the  matter  to  be  moved,  and  the 
(pace  along  which  they  arc  to  be  Cmilarly  impelled, 
are  the  fame  in  both  cafes.  Eet  another  pendulum, 
having  the  fame  quantity  of  matter  L,  vibrate  by  its 
weight  L  alone.  In  orckr  that  thefe  two  pendulums 
may  vibrate  in  equal  times,  their  lengths  muft  be  as  the 

accelerating  forces.  heretore  we  muff  have  —  a  i  L 
t  2  i*  ^ 

=  a  .  — .  -  y  \Vhicli  i3  therefore  the  length  or 

4  It,  a  4  k 

the  fynch  roiious  pendulum. 

Now,  a  cord  without  weight  and  inertia,  but  loaded 
with  the  weight  E  at  its  middle  point,  and  (trained  by 
a  weight  E,  and  drawn  from  the  axis  to  the  didance  a , 
is  preciftly  iimdar  in  its  motion  to  the  diaphragm  we 
are  now  conf.dering,  and  muil  make  its  ofcillations  in 

the  fame  time.  . 

This  is  applicable  to  any  number  of  plates  of  air,  by 
fubftituting  in  the  cord  a  loaded  point  for  each  of  the 
plates  ;  for  when  the  cafe  is  thus  changed,  both  in  the 
pipe  and  the  cord,  the  fpace  to  be  paffed  over  by  the 
plate  of  air  bears  the  fame  proportion  to.  a ,  which  is 
paffed  over  by  the  whole  air  concentrated  in  the  middle 
point,  which  the  fpace  to  be  paiTed  over  by  the  corre- 
foonding  loaded  point  of  the  cord  bears  to  that  paffed 
over  by  the  whole  matter  of  the  cord  concentrated  111 
the  middle  point  ;  and  the  fame  equality  of  ratios  ob¬ 
tains  in  the  accelerating  forces  of  the  plate  of  air  and 
the  correfponding  loaded  point  of  the  cord.  Suppofe, 
then,  a  pipe  divided  into  2,  5,  <1,  &.c.  equal  parts,  by 
1,  2,  3,  diaphragms,  each  of  which  contains  the  air  ot 
the  intervening  portion  of  the  pipe,  the  whole  weight 
L  being  equally  divided  among  them.  If  there  be 
but  one  diaphragm,  its  weight  mull  be  L  ;  if  two,  tLc^ 
weight  of  each  mull  be  i  L  ;  if  thiee,  the  weight  ot 
each  mull  be  -|-  L  ;  and  fo  on  for  any  number. 

By  coniidering  this  attentively,  we  may  inter,  with¬ 
out  farther  inveftigatum,  what  will  be  the  undulations 
of  all  the  different  plates  of  air  in  a  pipe  ftopped  at 
both  ends.  We  have  only  to  compare  it  with  a  cord 
fimilarly  divided  and  loaded.  Iscreafe  the  number  of 
.  loaded  points,  and  diminiih  the  load  on  each,  continual¬ 
ly— it  is  evident  that  this  teimin-.tes  in  the  cafe  of  a 
fi  tuple  cord,  with  its  matter  uniformly  diffufed  ;  and  a 
fimple  pipe,  with  its  air  alfo  uniformly  diftuied  over  us 

whole  length.  _ 

Therefore,  if  eve  take  an  elaftic  cord,  and  itretch  it 
by  fuch  a  weight  that  the  extending  weight  may  bear 
the  fame  proportion  to  the  accelerating  force  ailing  on 
the  whole  matter  concentrated  in  its  middle  point,  which 
the  elafticity  of  the  air  bears  to  its  accelerating  force 
afting  on  the  whole  matter  concentrated  at  the  mouth 
of  an  open  pipe,  founding  its  fundamental  note,  the 
cord  and  the  air  will  vibrate  in  the  fame  time.  More- 
over,  fince  the  proportion  between  the  vibrations  of  a 
cord  fo  conftituted,  and  thofe  of  a  cord  having  its  mat¬ 
ter  uniformly  diffufed,  is  the  fame  with  the  proportion 
between  the  undulations  in  a  pipe  fo  conftituted,  and 
thofe  of  a  pipe  in  which  the  air  is  uniformly  diffufed— 
it  is  plain  that  the  vibrations  of  the  cord  and  ot  the 
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Mi  uoi  pipe  m  their  natural  (late  will  alfo  be  performed  in  equal 

Irunipct.  tjnw3t 

^  W  1  «./■-*  L1  nV»  *  » a  *if  fi'iffc"1!  w*a«r 


] 

neous  atmofphere 


We  look  oh  this  ?$  the  ea?kft.w?y  of  obtaining  a 
diflinft  perception  of  the  authority  on  vidiich  we  reft;  cur 
knowledge  of  the  abfolute  number  of  undulations  of  the 
air  in  a  pipe  of  given  length.  It  may  be  obtained  di¬ 
rectly  ;  and  Daniel  Bernoulli,  Euler,  and  others,  have 
given  very  elegant  folutions  of  this  problem,  without 
having  recoil rie  to  the  analogy  of  the  vibrations  of 
cordb  and  undulations  of  a  column  of  air.  But  it  re¬ 
quires  rroie  mathematical  knowledge  than  many  readers 
are  poff-ffed  of  who  are  fully  able  to  follow  out  this 
a n a! ogle al  i n  ve  ft  iga t i on . 

Let  us  therefore  compare  this  theory  with  experi¬ 
ment.  What  we  call  an  open  pipe  of  an  organ  is  the 
fame  which  we,  in  this  theory,  have  confidered  as  a 
pine  open  at  both  ends  ;  for  the  opening  at  the  foot, 
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We  nave  its  weight  sr  — . 

s  L  ’ 

HW 


at 


Therefore  fubflitnting  — ~~  for  E  in  the  above  fornm- 
la,  we  have  the  number  of  aereal  pulfes  made  per  fecond 

—  s/  ~U~ ’  ~  * — £ Now  V 386  H,  com¬ 
puted  in  inches,  is  r  i  33  t.  Therefore,  if  we  alfo  mea¬ 
sure  the  length  of  the  pipe  L  in  inches,  the  pulfes  in  a 

fecond  arc  =:  v~ — .  Thus,  in  the  cafe  before  us, 

1‘d.H 


<  86  4 —  O1*12*  or  tWs  pipe  produces  131  pulfes  m 

a  lecond.  Dr  Smith  found  by  experiment  that  it  pro¬ 
duced  1  30,9,  differing  only  about  £th  of  a  pulfe. 

.  ,,  .  -  ,  .  We  f*e  that  the  pitch  of  a  pipe  depends  on  the 

winch  th*  organ  builders  call  the  voice  ot  the  pipe,  .s  height  of  the  homogeneous  atmofphere.  This  mar 
•  equ  valc:,c  to  a  complete  opening.  1  he  aperture,  and  vary  by  a  cha  of  temperature.  When  the  air  l 
the  Inarp  edge  which  divides  the  wind,  may  be  conti  •  r 


nued  ad  round,  and  the  wind  admitted  by  a  circular  flit, 
as  is  represented  in  fg.  10.  We  have  tried  this,  and  It 
gives  the  in  oft  brilliant  and  clear  tones  we  ever  heard, 
tar  exceeding  the  tones  of  ti  e  organ.  An  open  organ 
pipe,  therefore,  when  founding  its  fundamental  note, 
undulates  with  one  node  in  its  middle,  and  it3  undula¬ 
tion*  are  analogous,  in  refped  of  their  mechanifm,  with 


the  vibrations  of  a  wire  of  die  fame  length,  and  the  -flutes 

SJby’a  SLY.  ISfS  ^  1  “ 

3,r’  \°hthe  '°l  of*  hoyg^eous  atmo-  lenglh,  obferved  that  the  length  o^a  pulfeVas  Sice 

tphere,  or  equal  to  the  weight  of  a  column  of  mercury  the  |ength  of  the  open  pipe  *h!ch  proSuced  h 


as  high  as  that  iu  the  barometer 

Dr  Smith  (fee  Harmonics ,  2d  edit.  p.  193  )  found 
that  a  braf9  wire,  whofe  length  was  35,55  inches,  and 
weight  3  1  troy  grains,  and  ftretched  by  7  pounds  avoir¬ 
dupois,  or  49000  grains,  was  in  perftdl  unifon  with  an 
open  organ  pipe  whofe  length  was  86,4  inches. 

Now  86,4  inches  of  this  wire  weighs  75,34  grains. 
When  the  barometer  ftands  at  30  inches,  and  the  ther¬ 
mometer  at  550  (the  temperature  at  rhe  time  of  the  ex¬ 
periment),  the  height  oi  a  homogeneous  atmofphere  is 
332640  inches.  This  has  the  fame 


may 


proportion  to  the 

length  of  the  pipe  which  the  preflure  of  the  atmofphere  •  A  ,  r  ,  ..  - / 

has  to  the  weight  of  the  column  of  air  contained  in  the  \U  °,  ,  trc*  a  P!Pe  19  meafnred,  and  its 

pipe.  length  called  21,9,  we  do  really  allow  it  too  little.  The 

Now  86,4  :  332640  =  75,34  :  290060.  This  wire, 
therefore,  fhould  be  ftretched  (if  the  theory  be  juft)  by 
290060  grains,  in  order  to  be  unifon  with  the  other  wire, 
and  we  fhould  have  :  ^6,4*  rr  49  00  :  290060 

But,  in  truth,  .  -  35,55* :  K6,42  =  49000  :  289430 

The  difference  is  -  -  -  -  .  <^0 

The  erior  fcarccly  exceeds  T^,  and  does  not  amount 
~*to  an  eiror  of  one  vibration  in  a  fecond. 

We  mud  therefore  account  this  theory  as  accurate, 
feeing  that  it  agrees  with  experiment  with  ail  defirabie 
exa&nefa. 

We  may  alfo  deduce  from  it  a  very  compendious  rule 
for  determining  the  absolute  number  of  aereal  pulfes 
m?de  by  an  open  pipe  of  any  given  length.  When  con- 
fidering  the  vibrations  of  cords,  we  found  thst  the  num¬ 
ber  of  vibrations  made  in  a  fecond  is  /  where 

^  L  W 

,E  is  the  extending  weight,  W  the  weight  of  the  cord, 

L  its  length.  Let  II  be  the  height  of  a  homege- 


vary  by  a  change  of  temperature.  When  the 
warmer  it  expands,  and  the  weight  of  the  induced  co¬ 
lumn  is  leflened,  while  it  (till  carries  the  fame  preflure. 
Therefore  the  pitch  mud  rife.  Dr  Smith  found  his  or¬ 
gan  a  full  quarter  tone  higher  in  fummer  than  in  win- 
ter.  The  effect  of  this  is  often  felt  in  concerts  of  wind 
inftruments  with  ftringed  inftruments.  The  heat  which 
Sharpens  the  tone  of  the  firft  flattens  the  lad.  The 
harpflchofd  foon  gets  out  of  tune  with  the  horns  and 


-vide  the  fpace  paffed  over  in  a  fecond  by  the  number  of 
pulfes,  and  wc  obtain  the  length  of  each  pulle.  Novr 
it  was  found  that  a  pipe  of  21,9  inches  produced  262 
pulfes.  The  velocity  of  found  (as  computed  by  the 
theory  on  which  our  invedigation  of  the  undulations  in 

pipes  proceeds)  is  960  feet.  Now  2^111 =44  inch- 

262 

es  very  nearly,  the  half  of  which  is  22,  which  hardly 
differs  from  21,9.  The  difference  of  this  theoretical 
velocity  of  found,  and  its  real  velocity  1  142  feet  per 
fecond,  remains  ltill  to  be  accounted  for.  We 


voice -hole  is  equivalent  to  a  portion,  not  inconftderablc 
of  its  length,  as  appears  very  clearly  from  the  experi¬ 
ments  of  Mr  Lambert  on  a  variable  pitch  pipe,  and  on 
the  German  flute,  recorded  in  the  Berlin  Memoirs  fur 
1775.  He  found  it  equivalent  to  £th;  and  this  is  fuf- 
feient  for  reconciling  thefe  meafurca  of  a  pulfe  with 
the  real  velocity  of  found. 

I  he  determination  which  we  have  given  of  the  un¬ 
dulations  of  air  in  an  organ  pipe  is  indirect,  and  i>  hut 
a  Iketch  ot  the  beautiful  theory  of  Daniel  Bernoulli  in 
-which  he  dates  with  accuracy  the  precife  undulation  of 
each  plate  of  air,  both  in  refpect  of  pofniou,  dentity, 
velocity,  and  dire&ion  of  its  motion.  It  is  a  pleafurc 
to  obferve  how  the  different  equat:ons  coincide  with 
thofe  which  exprefs  the  vibrations  of  an  claftic  co-L 
But  this  would  have  taken  up  much  room,  and  would 
rot  have  been  fuited  to  the  information  of  many  curious 
readers,  who  can  eahly  follow  the  train  of  reaiuning 
which  we  have  emnloved. 

Mr  Bernoulli  applies  the  fame  theory  to  the  cvpla- 

nation 
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flufral  nation  of  the  undulations  in  flutes,  or  indruments  wliofe 
runjpef.  founcl3  are  modified  by  holes  in  the  Tides  of  the  pipe. 
P~v  But  this  is  foreign  to  our  purpofe  of  explaining  the 
mufic  of  the  trumpet.  We  (hall  only  obferve,  that  a 
hole  made  in  that  part  of  a  pipe  where  a  node  Ihould 
form  itfelf,  in  order  to  render  practicable  the  undula¬ 
tions  competent  to  a  particular  note,  prevents  its  for¬ 
mation,  and  in  its  p!?.ce  sve  only  get  fuch  undulations 
(and  their  correfponding  founds)  as  have  a  loop  in  that 
place.  The  intelligent  reader  will  perceive  that  this 
jingle  circumfiaree  will  explain  almofl  every  phenome¬ 
non  of  flutes  with  holes  ;  and  alfo  the  effects  of  holes 
in  inflriiments  with  a  reed  voice,  fuch  as  the  hautboy 
or  clarion tttc. 

We  now  fee  that  the  found  or  mufical  pitch  of  a 
pipe  is  inverfely  as  its  length,  in  the  fame  manner  as  in 
it  rings.  And  we  learn,  by  comparing  them,  that  the 
found  of  a  trumpet  h2s  the  fame  pitch  with  an  open 
organ  pipe  of  the  fame  length.  A  French  horn,  16 
feet  long,  has  the  found  C  fa  uty  which  is  alfo  the  found 
of  an  open  flute-pipe  of  that  length. 

The  Tromsone,  great  trumpet,  or  Sackbut,  is  an 
old  ir.ftrument  deferibed  by  Meifennue  and  other  au¬ 
thors  of  the  lad  century.  It  has  a  part  winch  Aides  (air¬ 
tight)  within  the  other.  By  this  contrivance  the  pitch 
can  be  altered  by  the  performer  as  he  plays.  This  is  a 
great  improvement  when  in  good  hands  ;  becaufe  we 
can  thus  corred  all  the  falfe  rotes  of  the  trumpet, 
which  are  very  offenfive,  when  they  occur  in  an  empha- 
tical  or  holding  note  of  a  piece  of  mufic.  We  can 
even  employ  this  contrivance  for  filling  up  the  blanks 
in  the  lower  ofiaves. 

We  mull  not  take  leave  of  this  fubjeft  without  ta¬ 
king  notice  of  another  difeovery  of  Mr  Bernoulli’s, 
which  is  exceedingly  curious,  and  of  the  greateft  im¬ 
portance  in  the  philofophy  of  mufic. 

Artitls  had  long  ago  obferved  that  the  deep  notes 
of  mufical  inflruments  are  foinetimes  accompanied  by 
their  harmonic  founds.  This  is  mod  clearly  perceived 
in  bells,  fome  of  which  give  thefe  harmonics,  particu¬ 
larly  the  1  2th,  almofl  as  ftrong  as  the  fundamental.  Mu- 
ficians,  by  attending  more  carefully  to  the  thing,  feem 
now  to  think  that  this  accompaniment  is  univerfal.  If 
one  of  the  fined  founding  firings  of  the  bales  of  a  harp- 
lichord  be  flruck,  we  can  hear  the  12th  very  plainly 
as  the  found  is  dying  away,  and  the  17th  major  is  the 
Jkfl  found  that  dies  away  on  the  ear  This  will  be  ren¬ 
dered  much  more  fenfible,  if  we  divide  the  wire  into 
five  parts,  and  at  the  points  of  divifion  tie  round  it  a 
thread  with  a  fad  knot,  and  cut  the  ends  off  very  fhort. 
This  makes  the  dring  falfe  indeed  by  the  unequal  load¬ 
ing  ;  but,  by  rendering  thofc  parts  fomewhat  lefs  move- 
able  by  this  additional  matter,  the  portions  of  the  wire 
Between  thefe  points  are  thus  jogged,  as  it  were,  into 
fecondary  vibrations,  which  have  a  more  fenfible  pro¬ 
portion  to  the  fundamental  vibration.  This  is  dill  more 
fenfible  in  the  found  of  the  ftrings  of  a  violincello  when 
fo  loaded  ;  but  we  mud  be  careful  not  to  load  them 
Xoo  much,  becaufe  this  would  fo  much  retard  the  fun¬ 
damental  vibration,  without  retarding  the  fecondary 
vibrations,  that  both  cannot  be  maintained  together. 
(iV.  i>\  This  experiment  always  produces  a  beat  in  the 
found). — Lidening  to  a  fine  founding  flute- pipe  of  the 
organ,  we  can  alfo  very  often  perceive  the  lame  thing. 
Mr  Rameau,  and  mod  other  theorifts  in  mufic,  now  af- 
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fert  that  this  is  the  e  (fence  of  a  mufical  found,  and  n:- 
ctjfarlfy  exifts  in  all  of  them,  dillinguifliing  them  from 
hatfh  noife3,  Rameau  has  made  this  the  foundation  of 
his  fydem  of  mufic,  afTerting  that  the  pleafi?’*e  of  har¬ 
mony  refults  from  the  fuccefsful  imitation  of  this  har¬ 
mony  of  Nature,  (fee  Mr  sic,  Juicy  cl. ).  Blit  a  little  logic 
fhould  convince  thefe  theoridstliat  they  mud  be  rniltaken. 
If  a  note  is  mufical  becaufe  it  has  thefe  accompaniment?, 
and  by  th  s  compolition  alone  is  a  mufical  nofe,  what 
are  lliefe  harmonies  ?  Are  they  mufical  notes  r  This  Is 
granted.  Therefore  they  have  the  fame  compolition  ; 
and  a  mufical  note  mud  confift  at  once  every  poffible 
found  ;  yet  we  know'  that  this  would  be  a  jarring  noife. 
A  little  mathematic?,  too,  or  mechanics,  would  have 
convinced  them.  A  limple  vibration  is  furely  a  mod 
podible  thing,  and  therefoie  a  Ample  found.  No,  fay 
the  theorids  ;  for  though  the  vibration  of  the  cord  may 
be  Ample,  it  produces  Inch  undulations  in  the  air  as  ex¬ 
cite  in  us  the  perception  of  the  harmonics.  But  this 
is  a  mere  aflertion,  and  leaves  the  quellion  undecided. 
Is  not  a  limple  undulation  of  the  air  as  poffible  as  the 
Ample  vibration  of  a  cord  ? 

It  is,  however,  a  very  curious  tiling,  that  ^lmod  all 
mufical  founds  really  have  this  accompaniment  of  the 
o&ave,  1  2th,  double  o£lave,  and  17th  major;  for  thefe 
are  the  harmonics  that  we  hear. 

The  jealoufy  of  Leibnitz  and  of  John  Bernoulli,  and 
their  unfriendly  thoughts  refpe&ing  all  the  Britidi  ma¬ 
thematicians,  made  John  Bernoulli  do  every  thing  in 
h  s  power  to  ltfien  the  value  of  Dr  'Taylor’s  invefiiga- 
tion  of  the  vibration  of  a  mufical  cord.  Taylor  gave 
him  a  good  opportunity.  Perhaps  a  little  vain  of  his 
inveftigatiou  of  this  abllrufe  matter,  he  thought  too 
much  of  it.  He  affirmed  that  the  harmonic  curve  was 
the  cfiential  form  of  a  firing*  giving  a  mufical  note. 
Thi3  was  denied,  without  knowing  at  firll  whether  it 
was  true  or  f?lte.  But  as  the  anal}  tic  mathematics  un¬ 
proved,  it  was  at  length  found  that  there  are  an  in¬ 
finity  of  forms  into  which  an  elafiic  cord  can  be  tlu*own.» 
which  are  confident  bo:h  with  ifochronous  vibrations, 
whether  wide  or  narrow,  and  alfo  writh  the  condition 
of  the  whole  cord  becoming  a  ftraight  line  at  once. 
Euler,  D’Alembert,  and  De  la  Grange,  have  profecu- 
ted  this  matter  with  great  ingenuity,  and  it  is  one  of 
the  fined  problems  of  the  prelent  day. 

Daniel  Bernoulli,  of  a  very  different  cafl  of  mind 
from  his  illuftrious  friends,  admired  both  Newton  and 
Taylor  ;  and  fo  far  from  wifhing  to  eclipfe  Dr  Taylor 
by  the  additions  he  had  made  to  his  theory,  tried  whe¬ 
ther  lie  could  not  extend  Taylor's  doctrine  as  far  as  the 
author  had  faid.  When  he  took  a  review  of  w  hat  he 
had  done  while  explaining  the  partial  vibrations  of  mu¬ 
fical  cords,  he  thought  it  very  poffible  that  while  a  cord 
is  vibrating  in  three  portions,  with  two  nodes  or  points 
of  refi,  and  founding  the  12th  to  its  fundamental,  it 
might  at  the  fame  time  be  alfo  vibrating  as  a  fimplo 
cord,  and  founding  its  fundamental  note.  It  was  pof¬ 
fible,  lie  thought,  that  the  three  portions  might  be  vi¬ 
brating  between  the  four  points  with  a  triple  frequen¬ 
cy,  while  the  two  middle  nodes  were  vibrating  acrofs 
the  llraight  line  between  the  two  pins  ;  and  thus  the 
vibrating  cord  might  be  a.moveable  axis,  to  wh'ch  the 
rapid  vibrations  ol  the  three  parts  nvght  always  be  re¬ 
ferred.  This  was  very  fpecious;  and  when  *:  little  more 
attentively  confidertd,  became  more  probable  *.  for  if 
4  Y  the 
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the  cord  A/ByOD  (fig.  8.)  be  vibrating  as  a  12th  to 
its  fundamental  AD,  the  points  B  and  C  are  in  equili- 
brio.  If  therefore  thefe  two  points  be  laid  hold  of  by 
hooks,  and  be  drawn  afide  to  3  and  r,  while  the  firing 
is  yet  vibrating,  this  fhould  not  hinder  the  vibrations. 
If  the  hooks  be  annihilated  in  an  inflant,  the  whole 
fhould  vibrate  between  A  and  D  ;  and  this  fhould  be 
in  a  way  very  different  from  the  fimple  vibration.  The 
queftion  now  is,  will  the  cord  continue  to  vibrate  with 
the  loops  £  s  y ,  &qy,  &c.  in  the  900th  part  of  a  fecond 
(for  inflance).  while  the  whole  firing  vibrates  from 
A  by  D  to  A  3'  y  D  in  the  300th  part  of  a  fecond :  or 
will  it  at  once  acquire  the  form  of  the  fimple  harmonic 
curve  ?  The  cafe  in  which  it  is  moft  likely  to  take  the 
latter  mode  of  vibration  is  when  the  points  3  and  y  are 
let  go  at  the  inflant  that  each  portion  of  the  firing 
13  in  the  middle  of  its  vibration,  and  therefore  forms 
the  line  A  3  y  D.  But  a  moment’s  confideration  will 
fhew  11s  that  it  cannot  do  this  ;  for  at  that  inflant  the 
point  v,  for  inflance,  which  had  come  from  <7,  is  mo¬ 
ving  outwards  with  a  mofl  rapid  motion,  and  there¬ 
fore  will  continue  to  go  outward,  while  3  and  y  are  ap¬ 
proaching  the  axis.  The  point  w,  on  the  contrary, 
is  at  this  moment  approaching  the  axis  with  a  mo¬ 
tion  equally  rapid.  They  cannot  therefore  all  come 
to  the  axis  at  once,  and  the  vibration  mufl  differ 
greatly  from  a  fimple  one.  On  the  other  hand,  let 
it  be  fuppofed  that  both  fpecies  of  vibrations  can  be 
preserved,  and  that,  at  the  moment  of  letting  go  the 
points  3  and  y ,  the  cord  has  the  form  Km&qynY). 
Then,  when  3  arid  y  have  come  to  B  and  C>  having 
made  4  a  vibration,  the  point  in  will  be  in  the  axis,  ha¬ 
ving  made  a  vibration  downward,  and  a  half  vibration 
upwards.  <7,  in  like  manner,  is  in  the  axis,  having  made 
a  whole  vibration  upwards,  and  half  a  vibration  down¬ 
wards.  n  is  like  m.  Thus  the  whole  comes  to  the 
axis  at  once  ;  and  in  fuch  a  manner,  that  if  the  points 
B  and  C  were  indantly  flopped,  the  three  portions 
would  continue  their  partial  vibrations  without  any  new 
effort.  The  refult  of  this  compound  vibration  mufl  be 
a  compound  pulfe  of  air,  which  will  excite  in  us  the 
perception  of  the  fundamental  found  and  of  its  1  2th. 
The  confequence  will  be  the  fame  if  the  points  /3  and  y 
are  flopped  any  where  fhort  of  the  axis  ;  and  therefore 
(faid  Bernoulli)  the  firing  will  really  vibrate  fo  if  not 
Hopped  at  all. 

But  this  wa3  refufed  by  Euler,  who  obferved  that  in 
the  points  £  and  y  of  contrary  flexure,  having  no  cur¬ 
vature,  there  can  be  no  accelerating  force.  This  caufed 
Bernoulli  to  attempt  a  direfl  inveiligation,  examining 
minutely  the  curvatures  and  accelerating  forces  in  the 
different  points. 

He  had  the  pleaftire  of  finding  that  the  accelerating 
forces  arifing  from  the  curvature  in  every  point,  were 
precifely  fuch  as  would  produce  the  accelerations  ne- 
ceffary  in  thofe  points  for  performing  the  motion  that 
was  required.  And  he  exhibited  the  equations  expref- 
five  of  the  flate  of  the  cord  in  all  thefe  points.  And, 
on  the  faith  of  thefe  equations,  he  reflored  the  Tay- 
lorean  curve  to  the  rank  which  its  inventor  had  given 
it ;  and  he  afTerted  that  in  every  mufical  vibration  the 
cord  was  difpofed  in  a  harmonical  curve  either  fimple 
or  compound.  He  farther  (hewed  that  the  equations 
which  Euler  and  D’Alembert  had  given  for  the  mufi¬ 
cal  cord  (at  lcaft  in  the  cafes  which  they  had  publifh- 
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ed)  were  included  in  his  equations,  and  that  their  equa-  Mafic*! 
tion9  only  exhibited  its  momentary  flates,  while  his  own  *  run^pet 
equations  (hewed  the  phyfical  connection  of  them  all ; 
which  is,  that  the  whole  cord  forms  a  harmonic  curve 
between  the  two  fixed  pins,  while  its  different  portions 
form  fubordinate  harmonic  curves  on  the  fir  ft  as  ail 
axis.  Euler  and  D’Alembert,  although  they  acknow¬ 
ledge  this  in  the  particular  cafes  which  they  had  taken 
as  examples,  on  account  of  their  fimplicity,  (till  infill 
that  no  fubordinate  harmonic  vibrations  can  correfoond 
to  all  the  dates  of  an  elaftic  cord  which  their  equations 
exhibit  as  ifochronous  and. permanent.  Mr  Bernoulli’s 
death  put  an  end  to  the  coutroverfy,  and  the  queftion 
(confidered  as  a  general  theory)  is  perhaps  dill  unde¬ 
cided.  It  may  very  probably  be  true,  that  as  a  fimple 
vibration  may  be  permanent  which  never  has  the  form 
of  the  fimple  harmonic  deferibed  by  Dr  Taylor,  fo  a 
vibration  may  exift  compounded  of  fuch  vibrations,  and 
therefore  not  expreflible  by  any  equation  deduced  from 
the  Taylorean  curve. 

But,  in  the  mean  time,  Mr  Bernoulli  has  made  the 
moft  beautiful  difeovery  in  mechanics  which  ha3  appear¬ 
ed  in  the  conrfe  of  the  prefent  century,  and  has  ex¬ 
plained  the  mofl  curious  phenomenon  of  continued 
founds,  viz.  the  almojl  univerfal  accompaniment  of  the 
harmonic  notes  of  any  fundamental  found.  For  this 
fufcepl ibility  of  compounded  variation  is  not  confined  to 
a  1  2th,  hut  is  equally  demonflrable  of  every  other  har¬ 
monic.  Nay,  it  is  evident  that  the  fame  fimple  vibra¬ 
tion  of  a  cord  may  furnifh  a  moveable  axis  to  more  than 
one  harmonic.  For  as  the  fimple  vibration  can  have  a 
fubordinate  harmonic  vibration  fuperinduced  upon  it, 
fo  may  this  compounded  vibration  have  another  fuper¬ 
induced  on  it,  and  fo  on  to  any  degree  of  compolition. 

And  farther,  as  Mr  Bernoulli  has  fhewn  the  complete 
analogy  between  the  accelerations  of  the  different  points 
of  an  elaftic  cord  and  of  the  correfponding  plates  of  a 
column  of  air,  it  legitimately  follows  that  all  the  con- 
feq uences  which  we  can  eafily  deduce,  iefpe£ing  the 
vibrations  of  an  elaftic  cord,  may  be  affirmed  refpeding 
the  undulations  of  a  column  of  air  in  a  pipe.  There¬ 
fore  this  accompaniment  of  the  harmonics  mufl  not  be 
confined  to  the  muhe  of  firings  and  bells,  but  equally 
obtains  in  the  mu  lie  of  wind  inftruments.  And  thus 
the  dodrine  becomes  univerfal. 

Mr  r.eruoulli  did  not  think  it  enough  to  fhew  that 
tlicte  compound  vibrations  are  pof&ble.  He  endeavours 
to  fhew  that  this  accompaniment  mult  be  frequent. 

He  illufl rates  this  very  prettily,  by  iiipDolir.g  that  a 
toothed  wheel  is  turned  round,  and  rubs  with  its  teeth 
on  an  elaftic  cord.  If  the  iucceflive  dropping  of  the 
teeth  keep  exa&ly  pace  with  fuch  vibrations  as  the 
cord  can  take  and  maintain  by  its  elaflicity,  tilde  will 
certainly  be  formed  on  it.  If  the  intervals  do  not  ex- 
a8ly  correfpond,  a  little  refle&ion  will  fhew  that  the 
agitation  which  the  cord  acquires  will  approximate  to 
thofe  which  it  can  maintain  ;  and,  if  when  they  are  ex¬ 
actly  fo  in  any  place  of  it,  and  the  wheel  be  in  that  in¬ 
flant  removed,  this  vibration  will  remain  and  diffufe  it- 
felf  throught  he  reft  of  the  cord  ;  fo  that  the  very  laft 
dying  quiver  (fo  to  fpeak)  will  be  a  harmonic.  Every 
harmonic  agitation  tends,  by  the  very  nature  of  the 
thing,  to  continue,  while  thofe  that  are  incompatible 
really  do  deilroy  each  other;  and  the  very  laft  mufl  be 
the  remainder  or  fuperplus  of  fuch  as  could  continue, 
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vluficat  over  thofe  which  deHroyed  each  other.  Accordingly, 

limpet,  tilc  harmonic  notes  of  wires  are  always  moil  d illicitly 
heard  as  the  found  is  dying  away. 

There  is  no  occafion  now  to  fay  any  thing  about  the 
fallacy  of  Rameau’s  Generation  Harmontquc  as  a  theory 
of  unifies  1  pleafure.  Our  harmonies  pleafe  us,  not  be 
caufe  a  found  is  accompanied  by  its  harmonics,  but  be- 
caufe  harmonics  pleafe.  His  principle  is  therefore  a 
tautology,  and  gives  no  inftruition  whatever.  His  the¬ 
ory  is  a  very  forced  accommodation  of  this  principle  to 
the  pradlice  of  niuficiaiis,  and  tafte  of  the  Public.  He 
is  exceedingly  puzzled  in  the  cafe  of  the  fous dominant e, 
or  4th  of  the  fcale,  and  the  6th  where  there  is  no  refon 
nance.  He  fays  that  thefe  notes,  “  fremifTent,  quoiqu’ 
elles  ne  refonncnt  pas.”  But  this  mifleads  us.  They 
do  not  refound;  becaufe  a  4th  and  a  6th  cannot  be  pro¬ 
duced  at  all  by  dividing  the  cord.  They  tremble  ;  be- 
caufe  the  falfe  4th  and  falfe  6th  are  very  near  the  true 
ones,  and  the  true  4th  and  6th  would  both  tttmble  and 
refound  if  they  were  made  falfe.  A  firing  will  both 
tremble  and  refound,  if  very  nearly  true,  as  any  one  ob- 
ferves  the  1  2th  and  17th  on  a  hatplichord  tremble  and 
refound  very  flrouglv,  though  they  are  tempered  notes. 
The  whole  theory  is  overturned  at  once  by  tuning  the 
4th  falfe,  fo  as  to  correfpond  to  an  aliquot  divifion  of 
the  cord.  It  will  tlu-n  refound  ;  and  if  this  had  hap¬ 
pened  to  be  agreeable,  it  would  have  been  catehed  at  as 
the  foufdom  inant. 

The  phyfical  caufe  of  the  pleafure  of  harmonic  founds 
is  yet  to  feek,  as  much  as  our  choice  of  thofe  notes  for 
melody  which  give  us  the  bell  harmony  (fee  'Ikmpe- 
rament t  Sitppi.)-  We*  have  no  heiitation  in  fa)ing 
that,  with  refpedl  to  our  choice,  the  two  are  quite  in¬ 
dependent.  Thoufands  enjoy  the  highefi  pleafure  from 
melody  who  never  heard  a  harmonious  found.  All  the 
untaught  fingers,  and.  all  fimple  nations,  are  examples. 
They  not  only  fix  on  certain  intervals  as  the  Heps  of 
their  tunes,  but  are  difgufled  when  other  Heps  are  ta¬ 
ken.  Nor  do  we  hefitate,  for  the  very  fame  reafons, 
to  fay  that  the  rules  of  accompaniment  arc  dependent 
on  the  cantus  or  air,  and  by  110  means  on  the  funda¬ 
mental  bafs  of  Rameau,  'l  he  dependence  affumed  by 
him,  as  the  rule  of  accompaniment,  would,  if  pro¬ 
perly  adhered  to,  according  to  his  own  notions  of  the 
comparative  values  of  the  harmonics,  lead  to  the  molt 
fantaftic  airs  imaginable,  always  jumping  by  large  inter 
vals,  and  altogether  incompatible  with  graceful  muftc. 
The  rules  of  modulation  which  he  has  fqueezed  out  of 
his  principle,  are  nothing  but  forced,  very  forced,  ac¬ 
commodations  of  a  very  vague  principle  to  the  current 
praflice  of  his  contemporaries.  They  do  not  fuit  the 
primitive  melodies  of  many  nations,  and  they  have  cau- 
fed  thefe  national  mulics  to  degenerate.  This  is  ac 
knowledged  by  all  who  are  not  perverted  by  the  pre¬ 
vailing  habits.  We  have  heard,  and  could  write  down, 
fome  moll  enchanting  lullabies  of  fimple  peafant  wo 
men,  pofiefied  of  mufical  fenfibility,  but  far  removed,  in 
the  cool  fequeHercd  vale  of  life,  from  all  opportunities 
of  Healing  from  our  great  compofers.  Some  of  thefe 
lullabies  never  fail  to  charm,  even  the  moH  erudite  mu- 
fician,  when  fung  by  a  fine  flexible  voice  :  but  it  would 
puzzle  Mr  Rameau  to  accompany  them  fecundum  arlem. 

We  conclude  this  fubjedl  by  deferibing  a  moH  beau¬ 
tiful  and  inflru&ive  experiment. 

Mr  Watt,  the  celebrated  engineer,  was  amufing  him- 
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fdf  (about  the  year  176$)  with  organ  building,  and  Mufical 
invented  a  monochord  of  continued  found,  by  which  he  1  rumpet.^ 
could  tune  an  organ  with  mathematical  precifion,  ac-  ^  v 
cording  to  any  propofed  fyflem  of  temperament.  It 
confiiled  of  a  covered  tiring  of  a  violineello,  founding  by 
the  fridlion  of  an  ivory  wheel.  The  inflrument  did  not 
anfwer  Mr  Watt’s  purpofe,  by  rcafon  of  the  dead  harfh- 
nefs  of  its  tone,  and  a  flutter  in  the  tiring  by  the  un¬ 
equal  aftion  of  the  wheel.  But  Mr  Watt  was  a  mu  fed 
by  obferving  the  Hring  frequently  taking,  of  its  own 
aceord,  points  of  divifion,  which  remained  fixed,  while 
the  reft  was  in  a  (late  of  ftrong  vibration.  The  inilru- 
ment  came  into  the  poflefiion  of  the  writer  of  this  ar¬ 
ticle.  He  foon  faw  that  it  gave  him  an  opportunity 
of  making  all  the  experiments  which  Bernoulli  could 
only  relate.  When  the  firing  was  kept  in  a  date  of 
fimple  vibration,  by  a  very  uniform  and  gentle  motion 
of  the  wheel,  if  its  middle  point  was  then  gently  touch¬ 
ed  with  a  quill,  this  point  immediately  Hopped,  but  the 
firing  continued  to  vibrate  ill  two  carts,  founding  the 
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odtave  :  nnd  the,  it  continued  to  do,  however  ftror.g 
the  vibrations  were  rendered  afterwards  by  increaling 
the  prefTure  and  velocity  of  the  wheel.  The  fame  thing 
happened  if  the  firing  was  gently  touched  at  0:1c  third. 

It  ii.llantly  divided  itfelf  into  three  parts,  with  two 
nodes,  and  founded  the  1  2th.  In  the  fame  manner  the 
double  odlave,  the  17th,  and  all  other  harmonics,  were 
produced  and  maintained. 

But  theprettiefl  experiment  was  toput  forae thing  foft, 
fucli  as  a  lock  of  cotton,  in  the  way  of  the  wide  vibrations 
of  the  cord,  at  one  third  and  two  thirds  of  its  length,  fo 
as  to  difturb  them  when  they  became  very  wide.  When 
this  was  done,  the  firing  inftantly  put  d*  the  appear¬ 
ance  of  fig.  8.  performing  at  once  the  full  vibration 
competent  to  its  whole  length,  and  the  three  fnbordi- 
nate  vibrations,  correfponding  to  one-third  of  its  length, 
and  founding  the  fundamental  and  the  12th  with  equal 
Hrength.  In  this  manner  all  the  different  accompani¬ 
ments  were  produced  at  pleafure,  and  could  he  conti¬ 
nued,  even  with  flrong  founds.  And  it  was  amufing 
to  obferve,  when  the  wheel  was  llrongly  prefltd  to  the 
firing,  and  the  motion  violent,  the  nodes  would  form 
themfelves  on  various  parts  efi  the  firing,  running  from 
one  part  to  another.  This  was  always  accompanied 
with  all  the  jarring  founds  which  con  tfoondt  d  to  them. 

When  the  Hring  was  making  very  gentle,  fimple  vibra¬ 
tions,  and  the  wheel  hardly  touching  it,  if  a  violineello  was 
made  to  found  the  12th  very  Hrongly  in  its  neighbour¬ 
hood,  the  Hring  inflantly  divided  itfelf,  and  vibrated  in 
uniton,  frequently  retaining  its  iimple  vibration  and  fun¬ 
damental  tone.  We  recommend  tins  experiment  to 
every  perfon  who  wifhes  to  make  himfelf  well  acquaint¬ 
ed  with  the  mechanifm  of  mnfieal  founds.  He  will  fee, 
in  a  moll  fenfible  and  convincing  manner,  how  a  finglc 
ftting  of  the  iEolian  harp  gives  us  all  the  changes  of 
harmony,  Aiding  from  one  lound  to  another,  according 
as  it  is  afledled  in  its  different  parts  by  an  inegular 
breeze  of  wind.  The  writer  of  this  article  has  attempt¬ 
ed  to  regulate  thefe  fweet  harmonic  notes,  and  to  in¬ 
troduce  them  into  the  organ.  His  fuccefs  has  been  very 
encouraging,  and  the  founds  far  exceed  in  pathetic 
fweetnels  any  that  have  yet  beer. -produced  by  that 
noble  inHrument.  But  he  has  not  yet  brought  them 
fully  under  command,  nor  made  them  Hrong  enough 
for  any  thing  but  the  fofteH  chamber  mufic.  Other 
4  Y  2  neceflary 
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Mufical  necefTary  occupations  prevent  him  Tram  giving  the  atten- 
,f  tion  to  this  fubjeCt  that  it  defaves.  He  recommends 

haul. '  it  therefore  to  the  mull  cal  inilrument  makers  as  richly 

defervirg  their  notice.  His  general  method  was  this : 
A  wooden  pipe  is  made,  uhofe  ft&ion  is  a  double 

fquare.  A  partition  in  the  middle  divides  it  into  two 

pipes,  along  fide  of  each  other.  One  of  them  commu¬ 
nicates  with  the  foot  and  wind  cheft,  and  is  (hut  at  the 
upper  end.  The  other  h  open  at  the  upper,  and  (hut 
at  the  lower  end.  In  the  paitition  there  is  a  (lit  almoft 
the  whole  length,  and  the  fides  of  this  (lit  are  brought 
to  a  very  fmooih  chamfered  or  feather  edge.  A  fine 
catgut  is  drained  in  this  flit,  fo  as  almod  to  touch  the 
fides.  It  is  evident  that  when  the  wind  enters  one 
pipe  by  the  foot,  it  pafles  through  the  flit  into  the  o- 
ther,  ard  tfcapes  at  the  top,  which  is  open.  In  its 
pafTage  it  forces  the  catgut  into  motion,  and  produces 
a  muii cal  note,  having  all  the  fweetnefs  of  the  -ZEolian 
harp.  The  drength  of  found  may  be  increafed  by  in- 
creafing  the  body  of  air  which  is  made  to  undulate. 
This  was  done  by  nfing,  indead  of  catgut,  very  narrow 
dlk  tape  or  libband  varnifhed  :  but  the  unavoidable  rag- 
gednefs  of  the  edges  made  the  founds  coarfe  and  whee¬ 
ling.  Flat  filvcr  wire  was  not  fufhciently  cladic  ;  flat 
wiie,  lifed  for  watch  balance  fpring?,  was  better,  but 
dill  very  weak  founded.  Other  methods  were  tried, 
which  promifed  better.  A  thin  round  plate  of  metal, 
properly  lupported  by  a  fpring,  was  fet  in  a  round  hole, 
made  in  another  plate  not  fo  thin,  fo  as  jud  not  to 
touch  the  f:des.  The  air  forced  through  this  hole  made 
the  fpring  plate  tremble,  dancing  in  and  out,  and  pro¬ 
duced  a  very  bold  and  mellow'  found. — This,  and  limi- 
lar  experime  ,  are  richly  woith  attention,  and  promife 
great  additions  to  our  inftrumental  mufle. 

TSCHIRNHAU3  (Ehreufred  Walther  Von),  a 
name  w'ell  known  in  the  republic  of  letteis,  and  or.e  of 
the  ornaments  of  the  lad  century,  was  born  April  10. 
1651,  at  Kiflingfwald  near  Gorlitz  in  Upper  Lufa- 
tia.  His  father  was  Erned  Chriftopher  Von  Tfchirn- 
bans,  Baron  Kiflingfwald  and  Stolrzberg,  and  Obern- 
fchonfeld,  privy  connfellor,  and  in  various  offices  of  rank 
under  the  Electors  George  I.  and  II.  of  Saxony,  the 
flrd  of  whom  honoured  him  with  the  dill  in  61  ion  of  the 
gold  chain  and  portrait,  as  a  mark  of  his  fenfe  of  his 
merits  and  fervices.  The  mother  of  the  young  Von 
Tfchirnhaus  was  Maria  Stirling,  daughter  of  Baro  a 
Stirling  et  Achil,  Stirling  of  Achil,  or  Achyle,  in  Scot¬ 
land,  an  old  and  refpe&abls  family,  as  appears  by  an 
epitaph  which  the  Duke  Chridian,  brother  of  the  E- 
le£tor  George  II.  infciibed  on  the  tomb  of  Johan  Al¬ 
bert  Stirling  of  Achil,  in  the  cathedral  of  Marckfonrg. 
This  gentleman  had  been  prefident  of  the  fenate  of  the 
cle&orate,  privy  counftllor,  diredtor  of  the  impods,  and 
nrader  of  horfe  to  the  Prince,  and  had,  by  his  faithful 
and  ufeful  fervices,  acquired  his  higher  ft  efteem. 

E.  W.  Von  Tfchirnhaus  was  born,  as  has  been  ob- 
ferved,  at  Kiflingfwald,  the  ufual  rdidence  of  the  fami- 
ly,  and  pofitdcd  by  it  during  more  than  300  years.  The 
family  came  originally  from  Bohemia,  and  appears  to 
have  been  condderable,  feeing  that,  from  the  earlted  ac¬ 
counts  of  it  in  Lufatia,  the  Barons  of  Kiflingfwald  are 
generally  found  in  the  mod  rcfpe&able  civil  offices. 

The  figure  which  Baron  Von  Tfchirnhaus,  the  fub- 
je£l  of  this  relation,  has  made  in  the  feientifle  and  po¬ 
litical  world,  makes  it  fuperfluous  to  fay  that  his  early 
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years  were  well  employed.  Quick  apprehenfion,  a  clear  Tfchim. 
perception  of  the  fubjedl  of  his  thoughts,  and  the  mod  haus 
aidant  and  infrtiable  third  for  knowledge,  diftinguifhed 
him  duiing  his  academical  education.  When  17  years 
of  age,  he  was  fent  to  Leyden.  In  1672  all  dudy  was 
interrupted  in  Holland  by  the  din  of  war  ;  and  Mr  Von 
Tfchirnhaus  left  the  univerfity  for  the  camp.  His 
knowledge  in  mathematics,,  mechanics,  and  all  phyfieai 
fcience,  found  ample  room  in  the  military  fervice  for 
ihewing  the  impoitance  of  thofe  Lienees;  and  Tfchirn¬ 
haus  fo  didinguifhed  himfelf  by  his  fervice  in  this  way, 
that  Baron  Nieuland,  a  general  officer  of  great  merit, 
and  at  the  fame  time  an  accomplifhed  feholar,  took  de¬ 
light  in  pnffiing  him  into  every  fervice  where  he  could 
fhew  himfelf  and  his  talents. 

After  two  years  fervice,  he  returned  to  his  father’s  ; 
but  finding  little  to  intered  him  in  the  life  of  a  mere 
country  gentleman,  and  dill  burning  with  the  fame 
third  of  knowledge,  he  prevailed  on  his  father  to  allow 
him  to  travel.  His  younger  brother  George  Albrecht 
Von  Tfchirnhaus,  Baron  Obcrnfchonfeld,  which  he  inhe¬ 
rited  from  his  grandfather  Stirling,  loved  him  with  the 
warmed  affeCtion,  and  fupplied  him  liberally  with  what 
was  required  for  his  appearance  everywhere  in  a  man¬ 
ner  becoming  his  rank,  and  for  fully  gratifying  his  cu- 
riolity.  He  ulcd  often  to  fay,  “  Sorry  was  I  to  lofe  the 
company  of  my  dear  brother,  and  I  fometimes  wifhed 
to  accompany  him  ;  but  not  having  his  third  for  know¬ 
ledge,  I  knew  that  his  love  for  me  would  debar  him  of 
much  liappinefs,  which  I  fhonld  thus  have  obdrudted.” 

Felices  animal  He  went  to  Holland,  from  thence  into 
England,  France,  Italy,  Sicily,  Malta,  Greece. — Re¬ 
turning  through  the  Tyrol,  he  met  his  brother  at  Vien¬ 
na,  where  both  were  in  great  favour  at  the  court  of 
Leopold  Wherever  he  went,  he  made  himfelf  ac¬ 
quainted  with  the  mod  eminent  in  all  departments  of 
fcience,  living  with  them  all  in  the  mutual  exchange  of 
difcoverics  and  of  kind  offices.  In  Holland  he  was  in¬ 
timate  with  Hnyghens  and  Hudde  ;  in  England,  with 
Newton,  Wallis,  Halley,  and  Oldenburgh  ;  in  France, 
among  a  people  who  more  fpeedily  contract  acquaint¬ 
ance,  there  was  not  a  man  of  note  with  whom  lie  did 
not  cultivate  an  aCtive  acquaintance — and,  fortunately, 
Leibnitz  then  lived  at  Paris  :  in  Italy,  he  was  particu¬ 
lar  carefled  by  Michaeli,  foon  after  Cardinal ;  and  was 
in  the  clofeft  correfpondence  with  Kircher.  His  en¬ 
joyments,  however,  were  derived  folely  from  the  com¬ 
munications  of  the  mod  eminent ;  his  coriofity  wa3  di¬ 
rected  to  every  thing,  and  wherever  he  faw  an  ingeni¬ 
ous  artifan,  lie  was  eager  to  learn  from  him  fometning 
ufeful.  In  1682,  when  at  Paris  for  the  third  time,  he 
communicated  to  his  friends  his  celebrated  theory  of 
the  caudic  curves,  which  marked  him  out  as  a  valuable 
acquifition,  and  he  was  elected  a  member  of  the  Royal 
Academy  of  Sciences,  which  was  then  reformed  by  the 
great  minider  Colbert,  and  the  mod  illuitrious  in  all  na¬ 
tions  were  picked  out  for  its  ornaments.  There  he  found 
himfelf  feated  with  Leibnitz,  Kuyghens,  John  Ber¬ 
noulli,  dec. 

After  twelve  years  employed  in  vilitiiig  Europe,  he 
returned  home  :  but  after  a  (hort  day,  went  to  Flan¬ 
ders,  and  prepared  to  publifli  his  work,  intitled  Medici - 
na  Mentis  ;  of  which  the  fubjedt  may  ahnoft  be  guefied, 
from  the  way  in  which  he  had  exercifed  his  own  mind. 

Having  the  mod  exalted  notions  of  the  intellectual  and 

moral 
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Tchi.n-  moral  nature  of  man,  he  thought  that  the  continual 
^aus  fupply  of  information  was  as  necefFiry  as  the  continual 
fupply  of  food.  And  his  great  principle  was  to  en- 
ligh  i  hn.  This  woik  was  committed  to  the  care  of 
fome  friends,  ai  d  did  not  appear  till  1687,  at  Amfler- 
dam.  A  fecond  edition  appeared  at  Lcipfic  in  1695. 

Finding  now  that  his  moderate  fortune  was  inefficient 
for  the  great  public  proje&s  he  had  in  view,  he  fought 
for  affiftance,  and  endeavoured  to  make  friends  by  fre¬ 
quenting  the  court  of  the  Ele&or  at  Drefden.  He 
foon  became  a  favourite  of  his  Princes,  George  the  II. 
and  III.  and  was  appointed  to  adlivc  offices  of  great  re- 
fponlibility.  By  the  orders  and  encouragement  of  the 
Ele&or,  then  king  of  Poland,  he  introduced  into  his 
native  country  the  firft  manufacture  of  glafs  ;  and  his 
project  focn  throve  to  fuch  a  degree,  that  not  only 
Saxony  was  fnpplied,  but  they  even  began  to  export 
the  finer  kinds  of  white  glafs  for  windows  ;  in  which 
manufaflure  Saxony  fhll  excels.  It  was  in  the  courfe 
of  expei iments  for  improving  this  manufacture  that 
Tfchirnhaus  made  the  celebrated  great  burning  glaffes 
which  ftill  bear  his  name.  Pie  made  two  of  thefe  lenfes, 
ana  gave  one  to  the  Emperor,  and  the  other  to  the  A- 
cadtmv  of  Paris.  He  was  eager  to  improve  the  art  of 
forming  and  polifhing  optical  glaffes  ;  and  in  the  profe- 
c  tit  ion  of  the  theory  on  which  their  performance  de¬ 
pends,  he  made  fome  beautiful  difeoveries  in  the  depart¬ 
ment  of  pure  geometry.  It  is  well  known  that  all  the 
fcience  8  are  allied,  and  of  a  family,  and  that  eminence 
in  one  is  feldom  attainable  without  the  affiftance  of  o- 
thers.  His  prefent  purfuits  led  him  to  the  ftudy  of 
chemiftry,  which  he  profecuted  with  the  fame  ardour 
which  be  exhibited  in  every  thing  he  undertook.  But 
all  the  while,  mathematics,  and  especially  geometry,  was 
his  favourite  ftudy  ;  and  he  was  anxious  to  make  the 
fame  advances  in  the  general  paths  of  mathematical  in- 
vtftj’gation  which  he  thought  lie  had  made  in  the  ge¬ 
neral  laws  of  material  nature.  He  apprehended  that 
only  bye  paths  were  yet  known,  ar.d  that  many  things 
were  yet  inacceftible;  becaufe  we  had  not  yet  found  out 
the  great  roads  from  which  thofe  branches  were  derived. 
Pie  was  of  Des  Cartes’?  opinion,  that  the  true  load  in 
mathematics  muft  be  an  eaiy  one,  except  in  cafes  which 
were,  in  their  own  nature,  complicated.  Very  early r 
therefore,  he  began  writing  on  mathematical  fubjeds, 
always  continuing  his  general  views  of  the  fcience,  and 
his  endeavours  to  fy  ltematife  the  ftudy;  but,  at  the 
fame  time,  bellowing  a  very  particular  attention  on 
any  branch  which  chanced  to  intereft  him  ;  each  of 
thefe  his  epifodicr.l  iludics  in  mathematics  deferves  the 
name  of  a  department  of  the  fcience.  'i  his  is  the  cafe 
with  bis  theory  of  cauftic  curves,  with  his  method  of 
tangents,  and  his  attempt  to  free  Leibnitz’s  calculus 
fr:  m  all  coniideration  ot  inflnitehmal  quantities.  Mr 
Tfchirnhaus  feldom  gave  him  Pdf  any  trouble  with  a 
particular  problem.  I11  all  his  mathematical  perform¬ 
ances,  there  is  an  evident  conne&iou  with  fomething 
w  hich  lie  confidered  as  tire  great  whole  of  the  fcience  ; 
and  the  manner  of  treating  the  different  qutflior.s  is 
plainly  accommodated  to  a  i)  Item  in  his  thoughts.  This 
ho  intended  as  the  third  part  of  the  Medicina  Mentis; 
and,  having  nearly  completed  the  fecond,  lie  had  propo- 
fed  thefe  as  the  occupation  of  the  enfuing  winter  ( 1708- 
2).  But  his  death,  which  may  be  called  premature, 


lias  deprived  the  world  of  thefe,  and  other  beneficent  Tfchirn- 
and  ufeful  labours.  t 

Mr  Von  Tfchirnhaus  was  of  the  inoft  mild  and  gentle  v 
difpofition,  as  was  well  known  to  all  wrho  enjoyed  Lis 
acquaintance.  This  difpofition  was  fo  eminent  in  him, 
that  fcarcely  any  perfon  ever  faw  him  angry,  or  even 
much  ruffled  in  his  temper.  lie  forgave  injuries  frank¬ 
ly  and  heartily,  and  often  flood  the  friend  (unknown) 
of  thole  who  had  wronged  him.  By  fuch  conduct,  he 
changed  fome  enmities  into  the  moll  fteady  and  affec¬ 
tionate  friendfhips.  As  an  inquirer  and  an  inventor,  he 
had  contentions  with  other  claimants,  and  fome  difputes 
about  the  legitimacy  of  his  methods  ;  as,  for  example, 
with  Nicholas  Fatio  Duiller,  who  attacked  Tfchirn- 
haus’s  method  of  tangents  ;  and  Preftet  and  Rolle,  whp 
found  fault  with  his  ex  predion  of  equations  of  the  third 
degree.  But  thefe  were  all  friendly  debates,  and  never 
carried  him  beyond  the  limits  of  gentlemanly  behaviour. 

He  began  to  difpute  with  Ozanam  about  a  quadratrix  • 
but  on  being  merely  told  that  he  was  miftaken,  by  P. 

Souciet,  he  immediately  acknowledged  his  error,  and 
corrected  it. 

Many  original  and  important  mathematical  perform¬ 
ances  of  Mr  Von  Tfchirnhaus  are  to  be  fetn  in  the 
Lcipfic  Ads,  in  the  Memoirs  cf  the  Academy  of  Scienr 
cts  at  Paris,  and  other  literary  journals.  His  happy 
gcneralifation  of  Dr  Barrow’s  theorem  for  the  focus  of 
a  {lender  pencil  of  ray  saner  reflexion  or  refraction,  and  * 
the  theory  of  cauftic  curves,  in  which  this  terminates, 
both  conftitutes  one  of  the  molt  elegant  branches  of 
optical  fcience,  and  affords  a  rich  harveft  of  very  curi¬ 
ous  and  unexpected  geometrical  truths.  The  manner 
in  which  he  notices  the  rough  way  in  which  his  frit 
and  foie  miftake  in  this  theory  was  pointed  out,  is  per¬ 
haps  incomparable  as  an  example  of  gentlemanlike  re- 
prehenfion,  and  is  a  ltffon  for  literati  of  all  deferip lions, 
highly  valuable  on  account  of  the  foft  way  in  which  it 
falls,  while  it  is  convincing  as  a  mathematical  theorem. 

Tfchirnhaus  was  the  difeoverer  of  the  lubitaoce  of 
which  the  celebrated  Saxon  porcelain  is  made,  and  or 
the  manner  of  working  it  up  ;  by  which  he  eftabliftied 
a  manufacture  highly  profitable  to  his  country,  and  lias 
given  us  the  fineil  pottery  in  the  world.  He  never 
wearied  in  fpreading  ufeful  knowledge  ;  and  the  (hope 
of  our  artifans  of  aimed  all  kinds  were  fuppbtd  with 
books  of  inft ruCtions  and  patterns,  many  of  them  writ¬ 
ten  by  Mr  Von  Tfchirnhaus,.  or  under  his  inipec- 
tion.  Ufeful  books  of  all  kinds  were  trauftated  out  of 
foreign  languages  at  his  expence.  Men  of  genius  in 
the  arts  were  enabled,  through  the  encouragement  of 
hunfelf  and  his  friends,  and  ohen  by  his  pecuniary  af- 
liftance,  to  bring  their  talents  before  the  public  tye. 

In  fhort,  be  feenied  at  all  times  to  prefer  the  public 
good  to  h;s  own  ;  and  never  felt  fo  much  pleaiure  aa- 
when  he  could  promote  Icicnce  or  the  ufeful  arts.  He 
was  as  it  wfere  llimulattd  to  this  by  an  innate  proper!? 
fity.  And  as  he  was  more  defirous  of  bchg  than  of 
appearing  the  accompli  (bed  man,  lu  wras  in  no  conctru- 
what  notice  othtib  took  cf  Lis  lei  vices  to  the  public. 

Fie  even  reprcftnts  the  ddire  of  ft.me  as  hoflile  to  the 
improvement  cither  of  Icicnce  or  morality,  in  his  PI  hi l - 
cina  Mentis ;  a  woik  which  is  acknowledged  by  a’l 
who  knew  him  to  be  a  picture  of  his  own  amiable 
mind.  He  lightly  eftcemed  riches  ;  and  knew  not  what 
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life  rliey  were  of,  except  for  providing  the  necc {Varies  of 
life,  and  the  means  of  acquiring  knowledge.  In  puf¬ 
fed  conformity  to  this  maxim,  he  modeftly»  and  with 
elegant  refpeCt,  refufed  the  ample  prefents  made  him 
by  his  affedionate  fovereign  ;  and  when  he  was  added 
to  his  cabinet  council,  he  received  the  diploma,  but 
begged  and  obtained  to  be  free  from  the  title.  And 
when  he  prefented  his  great  burning  glafs  to  the  Empe¬ 
ror,  and  got  from  him  the  dignity  and  infignia  of  Ba¬ 
ron  of  the  Empire,  he  pleaded  for  leave  to  decline  it, 
lequefting  to  keep  the  chain  and  portrait,  which  he  al¬ 
ways  wore  under  his  ve(t.  He  expended  a  very  great 
portion  of  the  ample  revenue  left  him  by  his  father  in 
the  fervice  of  hi?  country,  by  promoting  the  ufeful  arts 
and  fcienccs. 

Mr  Von  Tfchirnhaus  venerated  truth  above  all  things ; 
faying,  that  thofe  who  thought  any  thing  comparable 
with  it  were  not  the  fons  of  God,  but  Hep-children,  and 
that  the  love  of  truth  is  the  ruling  affedicn  in  every 
man  of  a  worthy  heart.  In  a  letter  to  an  intimate 
friend,  he  faid  that,  by  the  age  of  five  and-twenty,  he 
had  completely  fubdued  the  love  of  glory,  of  riches,  and 
of  worldly  plealures  ;  and  that  at  no  time  he  had  found 
it  difficult  to  reprefs  vanity,  becaufe  he  was  every  day 
confcious  of  having  adid  worfe  than  he  was  certain  that 
he  might  and  fhould  have  done.  He  felt  lnmfelf  hum¬ 
bled  in  the  fight  of  the  All  peifed  Judge. 

Nor  was  all  this  the  vain  boail  of  a  man  aveife  to 
bud  rtfs,  and  poffcffed  of  an  ample  fortune,  which  per¬ 
mitted  him,  without  inconvenience,  to  pleafe  his  fancy 
in  {indy,  and  in  helping  others  with  wnat  to  himfelf 
was  fuperfiuons.  Such  a  charader,  though  rare,  may 
exifl,  without  being  the  objed  of  much  refped.  No  : 
Mr  Tfchirnhaus  was  really  a  philofopher  of  the  true 
ftoic  fed,  in  refped  of  fortitude  of  mind,  while  a  good 
Chriitian  in  modtlly  and  diffidence.  In  the  laft  live 
years  of  his  life  he  bore  up  under  troubles,  and  embar- 
raffments,  and  misfortunes  in  his  family,  winch  would 
have  tried  the  mind  of  Cato  himfelf.  But  in  the  midft 
of  thefe  {forms  he  was  unfhaken,  and  preferved  his  fe 
renity  of  mind  He  was  even  fenfible  of  this  being  a 
rare  gift  of  Providence,  and  ufed  frequently  to  exprefs 
his  t hankful nefs  for  a  treafure  fo  precious.  He  felt 
deeply  his  relation  to  the  Author  of  Nature,  and  re¬ 
joiced  in  thinking  himfelf  fubjed  to  the  providence  of 
God.  He  faid  that  he  was  fully  perfuaded  that  he 
would  meet  with  perfed  juft  ice,  and  would  therefore 
drive  to  perform  his  own  part  to  the  utmoft  cf  his 
power,  that  his  futuie  condition  might  be  the  more 
happy,  and  that  he  might  in  the  mean  time  enjoy  more 
fatisfadion  on  refleding  on  his  own  condud.  His  lot, 
lie  faid,  was  peculiarly  fortunate:  having  fuch  third  for 
novelty,  he  would  have  been  unhappy  without  an  af¬ 
fluent  fortune  ;  and  his  own  enjoyments  encouraged  nei¬ 
ther  vice  nor  idlenefs  in  himfelf  or  in  the  mimders  to 
his  pleafures. 

This  amiable  perfon  was  of  a  conditution  not  puny, 
but  not  robuft,  and  he  had  hurt  it  by  too  conftant  Ru¬ 
dy.  He  feared  no  difeafe  ;  thinking  that  he  had  a 
cure  or  an  alleviation  for  all  but  one,  namely,  the  done 
and  gravel.  He  had  a  dread  of  this,  and  laboured  to 
find  a  preventative  or  a  remedy.  He  though  hat  he 
had  alfo  done  a  great  deal  here  ;  and  deferibes  in  his 
Medicina  Corporis  a  preparation  of  v/hey,  whi  eh  he  faid 
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lie  ufed  with  great  advantage  to  his  health.  But  his  Tfchirhi 
precautions  were  in  vain:  He  was  attacked  with  the  hues, 
gravel,  which,  after  three  months  fuffering,  brought  on  ***** 
a  fuppreffion  of  urine.  The  phyficians  law  that  his 
end  approached  ;  and  finding  him  difregard  their  pre- 
feriptions,  they  quitted  him.  He  treated  himfelf  (it  is 
faid  judicioufly )  for  lome  time,  and  with  fome  appearance 
of  fuccefs  ;  but  at  lad  he  faw  death  not  far  off.  He 
dictated  a  letter  to  his  Sovereign,  thanking  him  for  all 
his  favours  and  kindnefs,  and  recommended  his  children 
to  his  protection.  He  never  fretted  nor  complained  ; 
but  frequently,  with  glidening  eyes,  expreffed  his  warm¬ 
ed  thanks  to  Providence  for  the  wonderful  track  of 
good  fortune  and  of  happinefs  that  he  had  enjoyed; 
and  laid  that  he  alio  felt  lome  fatisfadion  in  the  con- 
feioufnefs  that  fome  of  this  was  owing  to  his  own  pru¬ 
dent  condud.  He  poffcffed  his  entiie  faculties  to  the 
lad  moment ;  and.  when  he  felt  1  is  fpirit  juft  about  to 
depart,  his  laft  words  were,  “  jfc  triumph  e — Vittorio. !y> 

No  longer  able  to  fpeak,  he  made  figns  for  what  he 
wanted;  and  a  little  aftei,  {hutting  his  eyes,  as  if  to 
deep,  he  gently',  and  without  a  groan,  yielded  up  his 
fpirit,  about  four  o’clock  in  the  morning  of  the  i  ith  of 
Odober  1  708,  aged  56. 

His  funeral  was  pei formed  in  a  manner  becoming 
his  rank,  and  the  body  conveyed  to  the  family  vault. 

The  Elector  (King  of  Poland)  defrayed  the  expence  ; 
for  he  would  not  allow  his  family  to  have  any  thing  to 
do  with  the  funeral  of  a  man  of  fo  public  a  character, 
and  fo  univerfally  beloved. 

The  account  of  luch  a  life  as  that  of  Baron  Von 
Tfchirnhaus  would,  at  ail  times,  make  a  pleafant  and 
ufeful  impreffon.  Iu  thefe  our  times,  in  the  end  of  the 
1  8th  century,  after  fociety  has  availed  itfelf  of  all  the 
acquiiitions  in  fcience  and  art,  furnifhed  by  that  ardent 
age  of  the  world  which  this  gentleman  contributed  to 
adorn  ;  in  an  age  when  we  boaft  of  illumination  un¬ 
paralleled  in  hiftory,  and  of  improvements  almoft  amount¬ 
ing  to  perfedion;  and  in  particular,  of  an  emancipation 
from  the  prejudices  which  had  oblcured  our  view  of  the 
chief  good,  and  liifled  public  ipirit — now,  when  we  are 
fo  full  of  knowledge  that  it  is  running  over  on  all  hands, 
in  volumes  of  inftrudion,  how  to  make  the  world  one 
happy  family  ;  in  thefe  bright  day  s  of  philanthropifm, 
can  the  public  records  of  Europe  exhibit  a  iuperior  cha- 
rader  to  that  of  Mr  Von  Tfchirnhaus,  either  in  rc- 
fped  of  wifdom  or  of  difpofition  l  Was  he  not  a  phi¬ 
lanthropic;,  a  hncere  lover  of  mankind  ?  Was  he  not 
wife,  in  employing  his  great  acquired  knowledge  as  the 
means  of  dived  and  adive  beneficence,  by  limiting  his 
exertions  to  the  extent  of  thofe  circles  where  his  own 
efforts  would  be  efftdive  ?  He  did  not  write  books, 
teaching  others  how  to  do  good  :  he  taught  it  by 
example  ;  being  determined  that  his  own  wiihes  to  fee 
men  happier  fhould  not  fail  by  the  want  of  fuch  wiihes 
in  others,  even  after  he  fhould  inftrud  them.  He  never 
allowed  his  infatiable  curioiity  for  frefti  difcoveiies  to 
interfere  with  the  immediate  turning  to  the  good  of  his 
own  country  the  knowledge  he  had  already  acquired. 

He  probably  never  thought  of  improving  the  foliation 
of  the  Chinefc  or  the  Mexicans,  finding  that  it  required 
all  his  ample  fortune,  and  all  the  intereft  and  influence 
he  could  acquire,  to  do  the  good  he  wifhed  in  Saxonyr. 

We  doubt  not  but  that  he  was  equally  attentive  to  the 
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ffchirn-  ftill  narrower  circle  of  duties  formed  by  his  own  family, 
haus,  \Ve  fee  that  he  was  a  dearly  beloved  brother  ;  which 

^ianue*,  could  hardly  be  without  his  alfo  being  a  loving  brother 
and  a  dutiful  fon.  The  nature  of  the  diflrefles  which 
he  experienced  in  his  family,  and  the  manner  in  which 
he  behaved  under  them,  {hew  him  to  have  been  an  emi¬ 
nent  Chriftian  moralift.  With  a  modefly  that  is  un¬ 
matched  by  any  one  of  the  thoufands  who  have  poured 
out  inflru&ions  uponus  during  the  laft  ten  years,  and  a 
gracefulnefs  which  chara&crifes  the  gentleman,  his  Me- 
dicina  Mentis  is  offered  to  public  notice,  merely  as  an 
experimental  proof  that  a  certain  way  of  thinking  and 
a&ing  is  produ&ive  of  internal  quiet  of  mind;  of 
great  mental  enjoyment,  both  moral  and  intellectual  ; 
and  of  peace,  and  the  good  will  of  thofe  around  us: 
and  that  it  did,  in  fadl,  produce  a  dutiful  and  comfort¬ 
able  refignation  to  the  unavoidable  trials  of  human  life. 
He  pretends  not  to  be  greatly  fuperior  in  wifdom  to  his 
neighbours,  but  merely  tells  how  things  fucceeded  with 
himfelf.  He  did  not  fcruple,  however,  to  publifh  to  the 
world  difeoveries  in  fcicnce,  in  which  he  had  got  the 
flart  of  others  during  that  bufy  period  of  fcientific  oc¬ 
cupation  :  and  thefe  difeoveries  in  mathematics  were 
highly  prized  by  the  firft  men  of  the  age  ;  nor  will  the 
name  of  Tfchirnhaus,  or  his  cauitic  curves,  ever  be  for- 
gotten. 

We  felt  ourfelves  obliged  to  the  friend  who  took  no¬ 
tice  of  the  omiflion  of  this  gentleman's  name,  fo  emi¬ 
nent  in  the  mathematical  world,  in  the  courfe  of  our 
alphabet  ;  but  when  we  looked  into  the  Memoirs  of 
the  Academy  of  Paris  for  1709  for  fome  account  of 
him,  what  wc  there  faw  appeared  fucli  a  continual  pa¬ 
negyric,  that  we  could  not  take  it  as  a  fair  picture  of 
any  real  character.  Lcoking  about  for  more  impartial 
information,  we  found  in  the  Slcla  Eruditorum ,  Leipf. 
1709,  the  account  of  which  the  foregoing  is  an  abftrad, 
except  a  particular  or  two  which  we  have  copied  from 
an  account  in  the  Literary  Journal  of  Brefiaw,  by  Count 
Herberfiein,  whom  we  can  fcarcely  fufpedl  of  undue 
partiality,  becaufe  he  had  fome  difputes  with  Mr  Von 
Tfchirnhaus  on  mathematical  fubje&s.  May  we  not 
fay,  “  the  memory  of  this  man  is  fweet !” 

TSH  AMIE,  the  Indian  name  of  a  tree  in  the  North¬ 
ern  Circars  of  Hindoftan.  It  grows,  fays  Dr  Rox¬ 
burgh,  to  be  a  pretty  large  tree,  is  a  native  of  molt 
parts  of  the  coalt,  chiefly  of  low  lands  at  a  conflderable 
diftance  from  the  Tea,  and  may  be  only  a  variety  of 
profopis  fpicigerdy  for  the  thorns  are  in  this  fbmetfmes 
wanting;  flowers  during  the  cold  and  beginning  of  the 
hot  feaions.  Trunk  tolerably  ere&,  bark  deeply  crack¬ 
ed,  dirty  afli  colour.  Branches  irregular,  very  nume¬ 
rous,  forming  a  pretty  large  (hady  head.  Prickles  Mat¬ 
tered  over  the  fmall  branches  ;  in  fome  trees  wanting. 
Leaves  alternate,  generally  bipinnate,  from  two  to  three 
inches  long ;  pinnae  from  one  to  four,  when  in  pairs  op- 
pofite,  and  have  a  gland  between  their  infertions.  Leaf¬ 
lets  oppofite,  from  feven  to  ten  pair,  obliquely  lanced, 
fmooth,  entire,  about  half  an  inch  long,  and  one-fixth 
broad.  Stipules  none.  Spikes  feveral,  axillary,  filiform, 
nearly  ere&.  B rafts  minute,  one- flowered,  falling. 
Flowers  numerous,  fmall,  yellow,  Angle,  approximated. 
Calyx  below,  five-toothed.  Filaments  united  at  the  bafe. 
Anthers  incumbent,  a  white  gland  on  the  apex  of  each, 
which  falls  off  foon  after  the  flower  expands.  Style 
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crooked.  Stigma  fimple.  Legume  long,  pendulous,  not  T 
inflated.  Seeds  many,  lodged  in  a  brown  meally  fub- 
fiance. 

The  pod  of  this  tree  is  the  only  part  ufed.  It  is 
about  an  inch  in  circumference,  and  from  fix  to  twelve 
long  ;  when  ripe,  brown,  fmooth,  and  contains,  befides 
the  feeds,  a  large  quantity  of  a  brown  meally  fubflance, 
which  the  natives  eat  ;  it?  tafle  is  fwcetifh  and  agree¬ 
able  ;  it  may  therefore  be  compared  to  the  Spanifn  a /- 
garobay  or  locufl  tree.  (  Ceratonia filiquay  Linn.) 

In  compliance  with  Dr  Koenig's  opinion,  Dr  Rox¬ 
burgh  calls  this  tree  a  profopis  ;  but  as  he  thinks  the 
antheral  glands  give  it  a  claim  to  the  genus  adcnanthcra, 
we  have  retained  the  Indian  name  till  its  botanical  claf 
fification  (hall  be  afeertained  by  thofe  who  have  greater 
authority  in  the  fcience  than  we  lay  claim  to. 

TUCKER  (Abraham),  Efq;  a  curious  and  original 
thinker,  was  a  gentleman  of  affluent  fortune,  and  au¬ 
thor  of  “  The  Light  of  Nature  purfued,”  9  vols  8vo  ; 
of  wlii eh  the  five  fir  A  volumes  were  publiflied  by  him¬ 
felf  in  1768,  under  the  affumed  name  of  “  Edward 
Search,  Efq;”  and  the  four  lait  after  his  death,  in  17:7, 
as  “  The  poflhiimous  Work  of  Abraham  Tucker,  Efe; 
publifned  from  his  manufeript  as  intended  for  the  prefs 
by  the  author.”  Mr  Tucker  lived  at  Betchworth- 
caftle,  near  Dorking,  in  Surrey  ;  an  eflate  which  he 
purchafed  in  the  early  part  of  his  life.  He  married  the 
daughter  of  Edward  Barker,  Efq;  by  whom  he  had 
two  daughters  ;  one  of  whom  married  Sir  Henry  St 
John,  and  died  in  his  lifetime  ;  the  ether  furvived,  and 
now  lives  at  Betchworth-caflle.  HeloA  his  eyefight  a 
few  years  before  his  death,  which  happened  in  1775. 

To  defcribe  him  as  a  neighbour,  landlord,  father,  and 
magiflrate,  it  would  be  necefiary  to  mention  the  moil 
amiable  qualities  in  each.  It  is  unnecefTary  to  add,  that 
he  was  very  fincerelv  regretted  by  all  who  had  the  plea- 
fure  of  his  acquaintance,  and  who  flood  connected  with 
him  in  any  of  thofe  relations. 

Tucker  (Jofiah,  D.  D.),  well  known  as  a  political 
and  commercial  writer,  wa3  horn  at  Langhorn,  in  Caer- 
marthenfhire,  in  the  year  1712.  His  father  was  a  far¬ 
mer,  and  having  a  fmall  eflate  left  him  at  or  near  A- 
her  y  ft  with,  in  Cardiganfliirc,  he  removed  thither;  and 
perceiving  that  his  foil  had  a  turn  for  learning,  he  fent 
him  to  Ruthin  fchool,  in  Denbighfhire,  where  lie  madr 
fo  refpe&able  a  progrefs  in  the  claflics,  that  he  obtainevi 
an  exhibition  at  Jcfus  College,  Oxford.  It  is  generally 
uiiderflood  that  feveral  of  his  journeys  to  and  f  rom  Ox¬ 
ford  were  performed  on  foot,  with  a  flick  on  his  (boul¬ 
der,  and  bundle  at  the  end  of  it.  Thus  it  might  be 
faid  by  him,  as  by  Simonides,  “  Omnia  me  a  mccum 
porto.yy 

At  the  age  of  23  he  entered  into  holy  orders,  and 
ferved  a  curacy  for  fome  time  in  Gloucdterfhire.  About 
1737  he  became  curate  of  St  Stephen's  church  in  Bril- 
tol,  and  was  appointed  minor-canon  in  the  cathedral  of 
that  city.  Here  he  attracted  the  notice  of  Dr  Jofeph 
Butler,  then  Bifhop  of  Briflol,  and  afterwards  of  Dur¬ 
ham,  v/ho  appointed  Mr  Tucker  his  domeftic  chaplain. 

By  the  intereil  of  this  prelate  Mr  Tucker  obtained  a 
probendal  flail  in  the  cathedral  of  Briflol ;  and  on  the 
deatlBof  Mr  Catcott,  well  known  by  his  treatife  on  the 
Deluge,  and  a  volume  of  excellent  fermons,  he  became 
re&or  of  St  Stephen.  The  inhabitants  of  that  pariflt 
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cnnfi'l  cl reily  of  merchants  and  tradesmen  ;  a  circum- 
ft  a  nee  which  greatly  aided  Ls  natural  inclination  for 
commercial  and  political  Audios. 

When  the  famous  bill  was  brought  in"o  the  Honfe 
of  Commons  for  the  natural  nation  of  the  Jews,  Mr 
•Tucker,  conildering  the  inwfnre  rather  as  a  merchant 
rr  politician  than  as  a  Chrillrtn  divine,  wrote  in  defence 
of  it  with  a  degree  of  ze  1  which,  to  fay  no  more,  wa3 
at  lead  indecent  in  a  man  of  his  profefiion.  As  fuch  it 
was  viewed  by  his  brethren  of  the  clergy,  and  by  his 
paiiflu'oTiers  ;  for,  while  the  former  attacked  him  in 
oarrphlets,  newfpapers,  and  magazines,  the  latter  burnt 
his  effigv  (Jrefled  in  canonicals,  together  with  the  let¬ 
ters  which  he  had  written  in  defence  of  the  naturalisa¬ 
tion. 

In  the  year  1793  he  publifhed  an  able  pamphlet  on 
'the  “  Turkey  Trade  5”  in  which  he  demondrates  the 
evils  that  refult  to  trade  in  general  from  chartered  com¬ 
panies.  At  this  period  Lord  Clare  (afterward  Earl 
Nugent)  was  returned  to  Parliament  for  Briftol;  which 
honour  he  obtained  chiefly  through  the  flrennous  exer¬ 
tions  of  Mr  Tucker,  whofe  influence  in  his  large  and 
wealthy  parifh  was  almoft  deciflve  on  fuch  an  occafion. 
In  return  for  this  favour,  the  Earl  procured  for  him  the 
deanery  of  Glouceller,  in  1  7  58,  at  which  time  he  took 
his  degree  of  do&or  in  divinity.  So  great  was  his  re¬ 
putation  for  commercial  knowledge,  that  Dr  Thomas 
l  layter,  afterwards  Bifhop  of  London,  who  was  then  tu¬ 
tor  to  his  prefent  majefty,  applied  to  Dr  Tucker  to 
draw  up  a  diflertation  on  this  fubjedl  for' the  perufal  of 
his  royal  pupil.  It  was  accordingly  done,  and  £ave 
great  Satisfaction.  This«work,  under  the  title  of  “  The 
Elements  of  Commerce/’  was  printed  in  quarto,  but 
never  publifhed. 

Dr  Warburton,  who  became  Bifhop  of  Glojucefter  in 
the  year  1760,  thinking  very  differently  from  Dr  Tuck¬ 
er  of  the  proper  fludies  of  a  clergyman,  as  well  as  of 
the  projeCt  for  naturalizing  the  Jew's,  faid  once  to  a 
perfon  who  was  praifing  the  Elements  of  Commerce, 
that  li  his  Dean’s  trade  was  religion,  and  religion  his 
trade.”  This  farcafm,  though  not  perhaps  groundlefs, 
was  certainly  too  fevere  ;  for  fome  of  the  Dean’s  pub¬ 
lications  evince  him  to  have  devoted  part  of  his  time  at 
leafl  to  the  ftudy  of  theology,  and  to  have  been  a  man 
of  genuine  benevolence. 

In  the  year  1771,  when  a  ftrong  attempt  was  made 
to  procure  an  abolition  of  fubfcription  to  the  39  arti¬ 
cles,  Dr  Tucker  came  forward  as  an  able  and  moderate 
advocate  of  the  church  of  England.  About  this  time 
he  publifhed  (<  Directions  for  Travellers;”  in  w'hich  he 
lays  down  excellent  rules,  by  which  gentlemen  wdio  vi- 
fit  foreign  countries  may  not  only  improve  their  own 
minds,  but  turn  their  obfervations  to  the  benefit  of  their 
native  country. 

The  Dean  was  an  attentive  obferver  of  the  American 
contefl.  He  examined  the  affair  with  a  very  different 
eye  from  that  of  a  party  man,  or  an  interefled  mer¬ 
chant  ;  and  he  difcoveied,  as  he  conceived,  that  both 
fides  would  be  better  off  by  an  abfolute  feparation.  Mr 
Burke’s  language  in  the  Houfe  of  Commons,  in  confe- 
quence  of  his  publifhing  this  opinion,  was  harlh,  if  not 
illiberal.  In  his  famous  fpeech  on  the  American  taxa¬ 
tion  bill,  April  the  13th,  1774,  he  called  the  Dean  of 
Glouceller  the  advocate  xif  the  court  faClion,  though  it 
2£>  well  known  that  the  court  difapproved  of  the  propo- 


28  ]  T  U  C 

fal  as  much  as  the  opposition.  This  attack  roufed  the  Tucker • 
Dean  to  refentment  ;  and  he  publifhed  a  letter- to  Mr 
Burke  ;  in  which  he  not  only  vindicates  the  purity  of 
his  o  vn  principles,  but  retorts  upon  his  adverfary  in 
very  forcible  and  farcaftic  terms.  He  afterwards  fup- 
ported  Lord  Nugent’s  intereft  in  Bridal  againll  that  of 
Mr  B  irke,  and  wa3  certainly  very  inftrumental  in  ma¬ 
king  the  latter  lofe  his  eleCtion. 

When  the  terrors  of  an  invafion  were  very  prevalent 
in  1779,  Dr  Tucker  circulated,  in  a  variety  of  perio¬ 
dical  publications,  fome  of  the  moft  fenfible  obferva¬ 
tions  that  were  ever  made  on  the  fnbjeft,  in  order  to 
quiet  the  fears  of  the  people.  In  1781  he  publifhed, 
what  he  had  printed  long  before,  “  A  Treatife  on  Ci¬ 
vil  Government,”  in  w'hich  his  principal  defign  is  to 
counter?.£l  the  do&rines  of  Locke  and  his  followers. 

The  book,  made  a  conf:derable  noife,  and  was  very  fharp- 
ly  attacked  by  feveral  writers  on  the  democratic  fide  of 
the  queftion,  particularly  by  Dr  Towers  and  Dr  Dun¬ 
bar  of  Aberdeen.  This  lafl  gentleman  a6led  a  part 
which,  if  not  difhonourable,  was  at  leafl  uncommon. 

The  Dean  had  thrown  off  thirty  copies  of  his  work 
long  before  he  publifhed  it  ;  and  thefe  he  fent  to  diffe¬ 
rent  men  of  eminence,  that  he  might  avail  himfelf  of 
their  animadverfions  before  he  fhould  fubmit  it  to  the 
public  at  large.  Principal  Campbell  of  Aberdeen  re¬ 
ceived  one  copy  for  this  purpofe  ;  and  Dr  Dunbar  ha¬ 
ving  by  him  been  favoured  with  a  perufal  of  it,  inflead 
of  fending  his  objections  privately  to  the  author,  pub- 
lifhed  fevere  remarks  on  it  in  a  work  which  he  had  then 
in  the  prefs.  Thus  was  the  anfwer  to  the  Dean  of 
Gloucefter’s  Treatife  on  Government  publifhed  before 
that  treatife  itfclf ;  but  Dr  Dunbar  was  no  match  for 
Dr  Tucker. 

In  the  year  1782  our  author  elofed  his  political  ca¬ 
reer  with  a  pamphlet  intitled  “  Cut  Bono?"  in  which 
he  balances  the  profit  and  lofs  of  each  of  the  belligerent 
powers,  and  recapitulates  all  his  former  pofitions  on  the 
fubjed  of  war  and  colonial  pofleflions.  His  publication} 
fince  that  period  confided  of  fome  tradls  on  the  com¬ 
mercial  regulations  of  li  eland,  on  the  exportation  of 
woollens,  and  on  the  iron  trade.  In  1777  he  publifhed 
feventeen  practical  fermons,  in  one  volume  oclavo.  In 
the  year  1778,  one  of  his  parifhioners,  Mifs  Pelloquin, 
a  maiden  lady  of  large  fortune  and  mofl  exemplary  pie¬ 
ty,  bequeathed  to  the  Dean  her  dwelling  houfe  in 
Queen  Square,  Brillol,  with  a  very  handfome  legacy, 
as  a  tedimony  of  her  great  edeem  for  his  worth  and  ta¬ 
lents.  In  the  year  1781  the  Dean  married  a  lady  of 
the  name  of  Crowe,  who  refided  at  Glouceller. 

It  fnould  be  recorded  to  his  praife,  that  though  en- 
joying  but  very -moderate  preferment  (for  to  a  man  of 
no  paternal  eflate,  or  other  ecclefiallical  dignity,  the 
Deanery  of  Glouceller  is  no  very  advantageous  fitua* 
tion),  he  was  notwithdanding  a  liberal  benefailoi  to  fe¬ 
veral  public  inditutions,  and  ?.  didinguifhed  patron  of 
merit.  The  celebrated  John  Hendcrfon  of  Pembroke- 
college,  Oxford,  was  fent  to  the  univerfity,  and  fup- 
perted  there,  at  the  Dean’s  ex  pence,  when  he  had  no 
means  whatever  of  gratifying  his  ardent  defire  for  fludy* 

We  fliall  mention  another  indance  of  generofuy  in  ihia 
place,  which  refledlsthe  great  dl  honour  uoon  the  Dean. 

About  the  year  1790  he  thought  of  refigning  his  rec¬ 
tory  in  B:iil;l,  and.  without  communicating  his  defign 
to  any  other  perfon,  he  applied  to  the  Chancellor,  in 

whofe 
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whofe  gift  it  fa,  for  leave  to  quit  ft  in  favour  of  Ufa  cu¬ 
rate,  a  mod  deferving  man,  with  a  large  family,  HU 
Lordship  was  willing  enough  that  he  fhould  give  up  the 
living,  but  he  refufed  him  the  liberty  of  nominating  hia 
fuccefTor.  On  this  the  Dean  refolved  to  hold  the  living 
himfelf  till  he  could  find  a  fit  opportunity  to  fucceed  in 
his  objeft.  After  weighing  the  matter  more  delibe¬ 
rately*  he  communicated  his  wifii  to  his  parifhioners,  and 
advifed  them  to  draw  up  a  petition  to  the  Chancellor 
in  favour  of  the  curate-  *  This  was  accordingly  done, 
find  figned  by  all  of  them,  without  any  exception,  ei¬ 
ther  on  the  part  of  the  diffentcrs  or  others.  The  Chan¬ 
cellor  being  touched  with  this  teftimony  of  love  between 
a  clergyman  and  his  people,  yielded  at  lad  to  the  appli¬ 
cation  ;  in  confequence  of  which  the  Dean  cheerfully 
refigned  the  living  to  a  fucceflor  well  qualified  to  tread 
in  his  ftepa.  Since  that  time  he  refided  chiefly  at  Glou- 
cefter,  viewing  his  approaching  diflolution  with  the  pla* 
cid  mind  of  a  Chriflian,  confcious  of  having  done  his 
"duty  both  to  God  and  man.  He  died  in  Norember 
1 7<)Q.  The  following  we  believe  to  be  a  tolerably  cor* 
reft  lid  of  his  works. 

Theological  and  Controverfial. —  t.  A  Sermon,  preach¬ 
ed  before  the  Governors  of  the  Infirmary  of  Brillol, 
•174?.  2.  Letters  in  behalf  of  the  Naturalization  of 

the  Jews.  3.  Apology  for  the  Church  of  England, 
1772.  4.  Six  Sermons,  nmo,  1773-  5.  Letter  to 

Dr  Kippis  on  his  Vindication  of  the  Proteftant  Dif- 
fenting  Minifters.  6.  Two  Sermons  and  Four  Trafts. 
7,  View  of  the  Difficulties  of  the  Trinitarian,  Aiian, 
and  Soeinian  Syftems,  and  Seventeen  Sermons,  1777- 

Political  and  Commercial.— %  A  pamphlet  on  the 
Turkey  Trade.  9.  A  brief  View  of  the  Advantages 
and  Difadvantage*  which  attend  a  Trade  with  France, 
to.  Refle&ions  on  the  Expediency  of  Naturalizing  fo- 
reign  Proteftants,  and  a  Letter  to  a  Friend  on  the  fame 
Subject.  ik  The  Pleas  and  Arguments  of  the  Mother 
Country  and  the  Colonies  ftated.  1 2.  A  Letter  to 
Mr  Burke.  13.  Quere,  Whether  a  Connexion  with, 
or  Separation  from,  America,  would  be  for  national 
Advantage?  14.  An  fivers  to  0>jeftions  againft  the 
Separation  from  America.  15.  A  Treatife  on  Civil 
Government.  16.  Cm  Bono?  17.  Four  Letters  on 
national  Subjefts,  18.  Sequel  to  Sir  William  Jones  on 
Government.  1  9.  On  the  Difpnte  between  Great  Bri¬ 
tain  and  Ireland.  20.  Several  Papers  under  the  Signa¬ 
ture  of  Caflhndia,  &e.  on  the  Difficulties  attendant  on 
un  Invafion.  2  • .  A  Treatife  on  Commerce  (Mr  Coxe, 
in  his  Life  of  Sir  Robert  Walpole,  fays  that  this  was 
piinted,  but  never  pubhfficd.) 

Mifccltaneous.  ~  21.  Direftions  for  Travellers.  23. 
Cautions  againft  the  Ufe  of  Spirituous  Liquors.  24.  A 
Traft  againft  the  Diverfione  of  Cock-fighting,  &c. 

TULIPOMANIA.  the  very  proper  name  given  to 
a  kind  of  gambling  traffic  in  tulip  rootty  which  prevail¬ 
ed  in  Holland  and  the  Ntrberlands  during  fome  part  of 
the  17th  century.  It  was  earned  on  to  the  greateft 
extent  in  Amfterdam,  llaerlem,  Utrecht,  Alkmaar, 
Leyden,  Rotterdam,  Hoorn,  'nkhuyfen,  and  Meeden 
bliek  ;  and  rofe  to  the  grea'eft  height  in  tlic  years 
163'-,  K  1636,  and  1637.  Munting,  who,  in 
wrote  a  book  of  00 o  pages  folio  on  thr  fubjtft, 
has  given  a  few  of  the  moft  extravagant  prices,  of  winch 
v/e  fh?H  die  reader  with  the  following  For  a 

root  of  that  fpecies  calk  d  the  Viceroy ,  the  after-men- 
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tioned  article?,  valued  as-  below,  were  agreed  to  be  de- 
livered. 


Florins. 

2  lafts.of  wheat 

-  4-1-8 

4  ditto  rye  - 

5.v* 

4  fat  oxen  - 

460 

8  fat  Twine  - 

240 

I  2  fat  fhcep  - 

1 20 

2  hogfneads  of  wine 

73 

4  tons  beer  -  * 

3^ 

2  ditto  butter  - 

192 

loco  pounds  of  cheefe 

1  20 

a  complete  bed 

JOO 

a  fuit  of  clothes 

80 

a  filver  beaker 

-  60 

Sum 

2500 

Thefe  tulips  afterwards  were  fold  according  to  the  weight 
of  the  roots.  Four  hundred  perils*  of  Admiral  Lief-  *  Kperit  is 
ken  coft  4400  florins  ;  446  ditto  of  Admiral  Von  der*  f 

Eyk,  1620  florins;  ic 6  perns  Schilder  coft  1615  C< 

ring  ;  200  ditto  Semper  Augnftus,  5500  florins  ;  410  grain, 
ditto  Viceroy,  3"CO  florins,  dec.  The  fpecies  Semper 
Auguftus  has  been  often  fold  for  2COO  florins;  and  it 
once  happened  that  there  were  only  two  roots  of  it  to 
be  had,  the  one  at  Amfterdam  and  the  other  at  Haer- 
lem.  For  a  root  of  this  fpecies,  one  agreed  to  give 
4600  florins,  together  with  a  new  carriage,  two  grey 
horfes,  and  a  complete  harnefs.  Another  agreed  to  give 
twelve  acres  of  land  for  a  root  :  for  thofe  who  had  not 
ready  money,  promifed  their  moveable  and  immovtablc 
goods,  houfe  and  lands,  cattle  and  clothes.  A  man, 
whofe  name  Munting  once  knew,  but  could  not  recol- 
Icft,  won  by  this  trade  more  than  60, COO  florins  in  the 
courfe  of  four  months.  It  was  followed  not  only  by 
mercantile  people,  but  alfo  by  the  firft  noblemen,  citi¬ 
zens  of  every  defciiption,  mechanics,  feamen,  farmers, 
tnrf-diggers,  chimney- fwceps,  footmen,  maid-fervants, 
and  old  clothes- women,  &c.  At  firft,  every  one  won 
and  no  one  loft.  Some  of  the  pooreft  people  gained  in 
a  few  months  houfes,  coaches,  and  horfes,  and  figured 
away  like  the  fir  11  ebarafters  in  the  land.  In  every 
town  fome  tavern  was  fdefted  which  ferved  as  a  change, 
where  high  and  low  traded  in  flowers,  and  confirmed 
their  bargains  writh  the  moft  fumptuous  entertainments. 

They  formed  laws  for  themfelves,  and  had  their  nota¬ 
ries  and  clerks. 

To  get  pofTeffion  of  fine  flowers  was  by  no  means  the 
real  objeft  of  this  trade,  though  many  have  Paid  that  it 
was,  and  though  we  have  known  fome  individuals  iu 
Scotland,  who,  led  aw*ay  by  w'hat  they  thought  the 
fafhion,  have  given  ten  guineas  for  a  tulip  root.  Du¬ 
ring  the  time  of  the  tulipomania,  a  {peculator  often  of¬ 
fered  and  paid  large  fums  for  a  root  which  he  never  re¬ 
ceived,  and  never  wifhed  to  receive.  Another  fold  roots 
which  he  never  poflefled  or  delivered  Oft  did  a  noble¬ 
man  purchafe  of  a  chtmney-fweep  tulips  to  the  amount 
of  2000  florins,  and  fold  them  at  the  fame  time  to  a 
farrier  ;  and  neither  the  nobleman,  chimney  fweep.  or 
farmer,  had  roots  in  their  pofTeffion,  or  wifhed  to  pofllfa 
them  Before  the  tulip  feafon  was  over,  more  roots 
were  toll  and  purchafed.  befpoke,  and  promifed  to  be 
delivered,  than  in  all  probability  were  to  be  found  in 
the  gardens,  of  Holland  ;  and  when  Semptr  Auguftus 
4  Z  was 
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Tulipnma-  wss  not  to  be  bad,  which  happened  twice,  no  fpcciee 
f  perhaps  was  oftener  purchafed  and  fold.  In  the  {pace 

- - v - 'of  three  years,  as  Munting  tells  us,  more  than  ten  mil- 

lions  were  expended  in  this  trade  in  only  one  town  of 

Holland.  . 

To  underffand  this  gambling  traffic,  it  may  be  nece.- 
fary  to  make  the  following  fuppofition.  A  nobleman 
befpoke  of  a  merchant  a  tulip  root,  to  be  delivered  in 
jix  months,  at  the  price  of  1000  florins.  During  thefe 
fix  months  the  price  of  that  fpecies  of  tulip  mull  have 
vifen  or  fallen,  or  remained  as  it  was.  We  (hall  fup- 
pofe  that,  at  the  expiration  of  that  time,  the  price  was 
15CO  florins  ;  in  that  cafe,  the  nobleman  did  not  will 
to  lnve  the  tulip,  and  the  merchant  paid  him  500  flo¬ 
rins,  which  the  latter  loft  and  the  former  won.  If  the 
thrice  was  fallen  when  the  fix  montus  were  expired,  fo 
that  a  root  could  be  purchafed  for  800  florins,  the 
nobleman  then  paid  to  the  merchant  2  do  florins, 
which  he  received  as  fo  much  gain  ;  but  if  the  price 
continued  the  fame,  that  is,  1000  florins,  neither  par¬ 
ty  gained  or  loft.  In  all  thefe  ctrciimliances,  how¬ 
ever!  no  one  ever  thought  of  delivering  the  roots  or  of 
receiving  them.  Henry  Munting,  in  1636,  fold  to  a 
merchant  at  Alkmaar,  a  tulip  root  for  7000  florins, 
to  be  delivered  in  fix  months  ;  but  as  the  price  during 
that  time  had  fallen,  the  merchant  paid,  according  to 
agreement,  only  10  per  cent .  “  So  that  my  father 
( fays  the  fon)  received  700  florins  for  nothing  ;  but 
he  would  much  rather  lnve  delivered  the  root  itfelf 
for  70oo.,,  The  term  of  thefe  contracts  was  often 
much  fhorter,  and  on  that  account  the  trade  became 
brilker.  In  proportion  as*" more  gained  by  this  traffic, 
more  engaged  in  it  ;  and  thofe  who  had  money  to  pay 
to  one,  had  foon  money  to  receive  of  another  ;  as  at 
faro,  one  lofes  upon  one  card,  and  at  the  fame  time 
wins  on  another.  The  tulip  dealers  often  difeounted 
fums  a  To,  and  transferred  their  debts  to  one  another  ; 
£0  that  large  fums  were  paid  without  cadi,  without  bills, 
and  without  goods,  as  by  the  Virements  at  Lyons. 
'The  whole  of  this  trade  was  ?.  game  at  hazard,  as  the 
Mifflffiopi  trade  was  afterwards,  and  as  ftock  jobbing  is 
at  prefent.  The  only  difference  between  the  tulip  trade 
and  flock -jobbing  is,  that  at  the  end  of  the  contra&  the 
price  in  the  latter  is  determined  by  the  Stock  Ex¬ 
change  ;  whereas  in  the  former  it  was  determined  by 
that  at  which  mod  bargains  were  made.  High  and 
low  priced  kinds  of  tulips  were  procured,  in  order  that 
both  the  rich  and  the  poor  might  gamble  with  them  ; 
and  the  roots  were  weighed  by  perits,  that  an  imagined 
whole  might  be  divided,  and  that  people  might  not  only 
have  whole,  but  half  and  quarter  lots.  Whoever  is  fur- 
prifed  that  Inch  a  traffic  fhould  become  general,  needs 
only  to  reflect  upon  what  is  done  where  lotteries  are 
eftablifhed,  by  which  trades  are  often  neglecled,  and 
even  abandoned,  becaufe  a  fpeedier  mode  of  getting  for¬ 
tunes  is  pointed  out  to  the  lower  claffes. 

At  length,  however,  this  trade  fell  all  of  a  hidden. 
Among  fuch  a  number  of  contracts  many  were  broken; 
many  had  engaged  to  pay  more  than  they  were  able  ; 
the  whole  (lock  of  the  adventurers  wa3  confumed  by 
the  extravagance  of  the  winners ;  new  adventurers  no 
more  engaged  in  it ;  and  many  becoming  fenfible  of  the 
odious  traffic  in  which  they  had  been  concerned,  re¬ 
turned  to  their  former  occupations.  By  thefe  means, 
as  the  value  of  tulips  {till  fell,  and  never  rofe,  the  fellers 


wifhed  to  deliver  the  roots  in  natura  to  the  pureliafers  Tulipom?„ 
at  the  prices  agreed  on  ;  but  as  the  latter  had  no  defire  “h 
for  tulips  at  even  fucli  a  low  rate,  they  refufed  to  take  r 
them  or  to  pay  for  them.  To  end  this  difpute,  tlu»  ^ j  1 

tulip-dealers  of  Alkmaar  fent,  in  the  year  1637,  de¬ 
puties  to  Amflerdam  ;  and  a  resolution  was  palled  on 
the  24th  of  February,  that  all  contracts  made  prior  to 
the  laft  of  November  1636  fhould  be  null  and  void; 
and  that,  in  thofe  male  after  that  date,  purcliafers 
fhould  be  free  on  paying  ten  per  cent,  to  the  vender. 

,  The  more  difgufted  people  became  with  this  trade, 
the  more  did  complaints  iricreafe  to  the  niagiftrates  of 
the  different  towns;  but  aa  tire  courts  there  would  Lake 
no  cognizance  of  it,  the  c  omplainants  applied  to  the 
States  of  Holland  and  Weft  Friefiand.  Thefe  referred 
the  bufiuefs  to  the  determination  of  the  provincial  coun¬ 
cil  at  the  Hague  ;  which,  on  the  27th  or  April  1637, 
declared  that  it  would  not  deliver  its  opinion  on  this 
traffic  until  it  had  received  more  information  on  the  fub- 
jedl ;  that  in  the  mean  time  every  vender  fhould  offer 
his  tulips  to  the  purchafer  ;  and,  in  cafe  he  refufed  to 
receive  them,  the  vender  fhould  either  keep  them,  or  fell 
them  to  another,  and  have  recourfe  on  the  purchafer  for 
any  lofs  he  might  fuffain.  It  was  ordered  alio,  that  a  l 
contracts  fhould  remain  in  force  till  farther  enquiry  was 
made.  But  as  no  one  could  forefee  what  judgment 
would  be  given  rc-fpe&ing  the  validity  of  each  contract, 
the  buyers  were  more  obftinate  in  refilling  payment 
than  before  ;  and  venders,  thinking  it  much  fafer  to  ac¬ 
commodate  matters  amicably,  were  at  length  fatisfled 
with  afimall  profit  inftead  of  exorbitant  gain  :  and  thus 
ended  this  extraordinary  traffic,  or  rather  gambling*. 
Btchnannys  Hijiory  of  Inventions,  vol.  i. 

TUMAR,  in  Bengal,  rent-roll  or  afTeffment. 

TUMBREL,  is  a  kind  of  carriage  with  two  wheels, 
uftd  either  in  hulbandry  for  dung,  or  in  artillery  to  carry 
the  tools  of  the  pioneers,  &c.  and  foinetiines  likewife 
the  money  of  an  army. 

TUNGSTEN  (>ee  Chemistry,  n°  1  78,  & e.  in  this 
Subpl.)  when  well  iufed,  is,  according  to  Guyton  alhu 
Morvean,  of  no  higher,  fpecific  gravity  than  S..34C6. 

This  is  very  different  from  the  fpecific  gravity  which 
has  hitherto  been  affigntd  to  it.  1  lie  lame  eminent 
chemiil  concludes,  from  its  extreme  brittlenefs  and  dif¬ 
ficulty  of  fution,  that  it  affords  little  pro  mile  of  uti¬ 
lity  in  the  arts,  except  in  metallic  alloys,  or  by  vir¬ 
tue  of  the  property  which  its  oxyd  poflcf-Vs,  of  afford¬ 
ing  fixed  colours,  or  giving  hxity  to  the  colours  of  ve¬ 
getables. 

TURNSOL,  a  dye-fluff  manufactured  in  Holland, 
the  preparation  of  which  wrsTong  kept  a  profound 
fecret,  In  order  to  millead  foreigners,  the  Dutch  pre¬ 
tended  that  turnfol  was  made  from  rags  dyed  w  ith  the 
juice  of  the  lun-dower  ( Hdiatnhus ),  fiom  which  it  ob¬ 
tained  its  name.  Since  the  late  revolution,  however,  in 
Holland,  the  true  method  employed  by  the  Dutch  for 
preDaring  this  colour  has  been  difeovered,  and  the  pro- 
ceis  is  as  follows : — That  kind  of  lichen  called  orchil 
(Lichen- Rocella.  See  that  article  in  this  Suppl .),  or, 
when  that  cannot  be  procured,  the  large  oak-mots,  after 
being  dried  and  cleaned,  is  reduced  to  powder,  and  by 
means  of  a  kind  of  oil-prefs  the  powder  is  forced  thro* 
a  brafs  fieve,  the  holes  of  which  are  finall.  The  fifted 
powder  is  then  thrown  into  a  trough  and  mixed  with 
an  alkali  called  vetas9  which  is  nothing  elfe  than  the 

afhes 
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r«T nfhi,  afne3  of  wine  lees,  in  the  proportion  of  half  a  pound  of 

iur^en-  afjieg  to  one  pound  of  powder.  This  mixture  is  moill- 
tlI  C‘  ened  with  a  little  human  urine,  for  that  of  other  anj- 

v  mals  contains  lefa  ammonia,  by  which  a  fermentation  is 

produced  ;  and  the  moiftnefs  is  dill  kept  up  by  the  ad¬ 
dition  of  more  urine.  As  foon  as  the  mixture  aflumes 
a  red  colour,  it  is  poured  into  another  trough;  is  again 
moiftened  with  urine,  and  than  ftirred  round  in  order 
that  the  fermentation  may  be  renewed.  In  the  courfe 
of  a  few  days  it  acquires  a  bluifh  colour,  and  is  then 
carefully  mixed  with  a  third  part  of  very  pure  pulverifed 
potato  ;  after  which  the  mixture  is  put  into  wooden 
pails,  three  feet  in  height,  and  about  half  a  foot  broad. 
When  the  third  fermentation  takes  place,  and  the  pnfte 
has  acquired  a  confidently  dark  blue  colour,  it  is  mix¬ 
ed  with  chalk  or  pulverifed  marble,  and  tlirred  well 
round  that  the  whole  may  be  completely  united.  This 
Jalt  fabliau ce  gives  the  colour  no  higher  quality,  and  is 
intended  merely  to  add  to  the  weight.  The  blue,  pre¬ 
pared  in  this  manner,  is  poured  into  oblong  fjuare  iron 
moulds;  ard  the  cakes,  when  formed,  aie  placed  upon 
fir  boards  on  an  airy  floor  in  order  to  dry,  utter  which 
they  are  packed  ur>  for  faie. 

TURPENTINE,  a  well  known  fubftance  extracted 
from  the  pine.  Under  the  aiticle  Pixus  (Ennrcl.), 
we  have  given  an  account  ot  one  procefs  by  which  this 
extract  is  made  ;  but  the  following,  which  is  taken  from 
the  31ft  volume  of  the  journal  cle  Phyfique ,  is  very  dif¬ 
ferent,  and  probably  better.  The  pine  from  which 
turpentine  is  extracted,  13  never  fit  for  this  operation 
till  it  be  thirty  years  of  age.  The  extraction  is  begun 
in  February  and  continued  to  the  end  of  October.  In- 
ci lions  are  made  with  an  hatchet,  beginning  at  the  foot 
of  the  tree  on  one  fide,  and  lifing  fuccefllvely  :  they  are 
repeated  once  or  tw  ice  a  week,  the  fize  about  one  fin¬ 
ger  s  breadth  acrofs,  and  three  or  four  inches  long. 
During  the  four  years  in  which  it  is  continued,  the  in- 
cifions  have  rifen  to  about  eight  or  nine  feet.  Then 
the  incifions  arc  begun  on  the  other  fide  ;  and  during 
this  time  the  old  ones  till  up,  and  may  be  again  opened 
after  fome  years,  fo  that  a  tree  on  a  good  foil,  and  well 
managed,  may  yield  turpentine  for  a  century.  At  the 
bottom  of  the  tree,  under  the  incifion,  a  hole  is  dug  in 
the  ground  to  receive  the  refin  which  flows  from  the 
tree.  'Phis  refin  is  called  ierelnr.  thine  brut ,  is  of  a  milky 
colour,  and  is  that  which  flows  during  the  three  fum- 
mer  months  ;  it  requires  further  puiification. 

The  winter  crop  is  called  hurras  galipot ,  or  white  re- 
fin  :  it  flicks  to  the  bark  of  the  tree,  when  the  heat  has 
not  been  ttrong  enough  to  let  it  flow  into  the  trough 
in  the  ground.  It  is  feraped  ofF  with  iron  knives. 

Two  methods  are  praftifed  for  purifying  thefe  refins. 
That  which  is  followed  at  Bayonne  is  to  have  a  copper 
cauldron  which  will  hold  300ft).  of  materials  fixed  over 
a  fire,  ar.d  the  flame  circulating  at  the  bottom  of  the 
copper.  The  turpentine  is  put  in,  melted  with  a  gentle 
heat,  and,  when  liquid,  it  is  brained  through -a  ft  raw- 
bailee t  made  for  the  purpofe,  and  llretched  over  a  barrel, 
which  receives  the  drained  turpentine.  This  purifica¬ 
tion  gives  it  a  golden  colour,  and  may  be  performed  at 
all  times  of  the  year. 

The  fecond  manner,  which  is  praclifed  only  in  the 
mountain  of  13e  Buch,  near  Bourdeaux,  conlilts  in  ha¬ 
ving  a  large  tub,  feven  or  eight  feet  fquare,  and  pierced 
with  fmall  holes  at  the  bottom;  fet  upon  another  tub  to 
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catch  the  licjnor.  This  is  expofed  to  the  hotted  fun  Turpen- 
for  the  whole  day,  filled  two-thirds  with  turpentine,  tl"c 
which  as  it  melts  falls  through  the  holes,  and  leaves  the  T  0 
impurities  behind.  This  pure  turpentine  is  lefs  golden- ,  y 
coloured,  and  is  much  more  efteemed  than  the  ocher. 

This  procefs  can  only  be  done  in  the  fummer. 

To  make  oil  of  turpentine,  an  alembic,  with  a  worm 
like  what  is  ufed  by  the  dillillcrs,  is  employed  here.  It 
generally  contains  2501b.  of  turpentine,  which  i3  boiled 
gently,  and  kept  at  the  boiling  point  till  no  more  oil 
pafles,  when  the  fire  is  damped  This  generally  gives 
6olh.  of  oil,  and  the  operation  lafts  one  day. 

The  boiling  turpentine,  when  it  will  give  no  more 
oil,  i3  tapped  off  from  the  flill  and  flows  into  a  tub,  and 
from  thence  into  a  mold  of  fand,  which  it  fills,  and  is 
fuffered  to  cool  for  at  leaf!  two  days  without  diflurhing 
it.  This  refidue  is  known  under  the  name  cf  colophony . 

It  is  of  a  brown  colour,  and  very  di y.  it  may  be  made 
clearer  r.nd  nearer  in  colour  to  that  of  the  refin,  by 
adding  hot  water  to  it  before  it  is  tapped  ofl  the  ii ill, 
and  flill  boiling  and  flirring  the  water  well  with  it, 
which  is  done  with  a  btfom  ot  wet  fhaw  ;  and  it  is  then 
fold  for  rot;  11,  but  is  little  ellccmed,  as  it  contains  no 
efiential  oil. 

TU8CULANUM,  a  villa  belonging  to  Cicero,  near 
Tufculnm,  where  he  wrote  his  ?hi<rJliones  Fit fcul an# , 
fo  named  from  the  place;  thus  become  famous  as  well 
for  the  productions  of  genius  as  of  nature.  Formerly 
the  villa  of  fiylla ;  now  culled  Grctta  Ferrata.  —  A- 
liother  Tufat /a mi m  (mfeription),  a  town  of  the  Tran- 
fpadana,  i.tuattd  on  the  weft  tide  cf  the  Lacus  Benatus. 

Now  laid  to  be  called  Fojcolano ,  in  the  territory  of 
Brefcia,  fubjtcl  to  Venice.  Heie  many  monuments  cf 
antiquity  are  dug  up. 

1  USCULUM  (anc.  geog.),  a  town  of  Latium,  to 
the  north  of  Alba  ;  fituaud  on  an  eminence,  and  there¬ 
fore  called  bi'pcrtwm  (Horace,  Strabo).  1 11  fight  ot 
Rome,  at  ahout  the  dillar.ee  of  100  lladia,  or  12  miles. 
Adorned  with  plantations  and  piinctly  edifices;  The 
fpot  remarkable  for  the  goodnels  ut  the  foil,  and  its 
plenty  of  water.  Built  by  Telegonus,  who  flew  his  fa¬ 
ther  UlyfTcs  (Ovid,  Horace)  ;  called  the  gvandion  of 
Ulyflls  in  Silius  1 'aliens.  A  municipium  (Cicero)  ; 
the  birth  place  of  the  elder  Cato  (Ncpos,  Cicero).  Now 
Frefcati,  in  the  Campania  of  Rome. 

TUTENAG,  according  to  Sir  George  Staunton,  is, 
properly  fpeaking,  zinc  extracted  from  a  rich  ore,  or 
calamine.  The  ore  is  powdered  and  mixed  with  cliar- 
coal-duft,  and  placed  in  earthen  jars  over  a  flow  fire, 
by  means  of  which  the  metal  riles  in  the  form  of  va- 
‘  pour,  in  a  common  diftilling  apparatus,  and  afterwards 
is  co  11  den  fed  in  wate'*.  The  calamine  from  which  tute* 
nag  is  thus  extracted,  contains  very  little  iron,  and  no 
lead  or  arfeinc,  fo  common  in  the  calamine  of  Europe 
(See  Calamine,  EncycL)  Hence  it  is  that  tutenag 
is  more  beautiful  than  our  zirc,  and  that  the  white  cop¬ 
per  of  the  Chine fe  takes  io  tine  a«po!ifh.  See  White 
Copper ,  in  this  Supplement. 

TYERS  (Thomas),  an  author  both  in  poetry  and 
profe,  the  fi it nd  of  Johnfon,  and  well  known  to  molt 
of  the  eminent  characters  of  the  prefent  time,  was  a 
fludent  of  the  Temple  in  1753.  His  lather  intended 
him  for  the  law,  but  the  young  man  it  teems  penned  a 
fonnet  when  he  ftionld  engrols.  He  was  an  aecom- 
pliflied,  but  not  a  profound  man;  and  had  taile  and  ele- 
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Typog-a-  gance  of  mind,  (lightly  tinged  with  gleam?  of  genius. 

\h)  He  wrote  fome  p.  florals  and  political  Tafts,  which  pro- 
W  v  bahly  will  not  furvive  the  partiality  of  his  particular 
friends. 

TYPOGRAPHY,  as  the  word  Imports,  is  the  art 
of  printing  by  types  ;  but  it  is  likewife  ufed  to  fignify 
the  multiplying  of  copies  by  any  mechanical  contri 
vance.  Of  the  art  of  printing  by  types,  and  the  many 
improvements  from  time  to  time  either  made  or  attempt¬ 
ed  in  it,  a  pretty  full  account  will  be  found  in  the  En¬ 
cyclopedia,  under  the  titles  Letter,  Logography, 
and  Printing  ;  and  in  this  Supplement  under  the  word 
Printing.  Of  typography,  in  the  other  and  larger 
fenfe,  fome  account  may  likewife  he  found  in  the  En¬ 
cyclopedia  under  the  title  Method  of  Copying  Writings  ; 
but  to  almoft  all  thefe  articles  there  is  ample  room  for 
fome  additions  here. 

The  JlcrerJype  printing  of  Didot  and  Herhan9  being 
confidered  in  France  a;;  a  great  improvement,  mud  not 
he  pafTed  over  wholly  without  notice.  The  term Jlereo- 
type  is  derived  from  the  Greek  words  c  ?  <>c  and  rv~oc9 
becaufe  in  this  method  the  types  are  fixed  and  immove¬ 
able  in  the  form,  fo  that  none  ol  them  can  be  pulled 
or  difplaced  by  the  preffman.  We  need  hardly  obferve, 
to  thofe  who  are  at  all  acquainted  with  the  hiilory  of 
printing,  that  the  projeft  of  fofdering  a  whole  form  to¬ 
gether,  or  of  calling  a  folid  form  from  an  imprtfiion 
made  by  a  general  fyflem  of  types,  or  page  ready  com- 
pofed,  is  not  new.  It  was  realifed  70  years  ago  by 
William  Ged,  a  goldfmith  in  Edinburgh;  for  an  ac¬ 
count  of  whofe  meihod  we  refer  the  reader  to  his  life 
in  the  Encyclopedia .  Didot  now  follows  nearly  the 
fame  procefs  as  Ged.  He  does  not  indeed  call  his 
types  in  a  mafs,  but  after  the  form  is  compofed  and 
carefully  correfted,  he  cements  or  folders  the  types  to¬ 
gether  fo  firmly  that  none  of  them  is  liable  to  be  loofen- 
ed  by  the  aft  ion  of  the  prefs  or  the  adhefion  of  the 
balls.  How  far  this  method  of  printing  is  of  value  with 
regard  to  books  which  are  altered  and  improved  in 
every  fubfequent  edition,  may,  perhaps,  be  queflioned  ; 
but  on  a  loofe  confideration  of  the  fubjeft,  it  Teems  as 
if  it  would,  in  every  cafe,  be  advantageous  to  a  book- 
feller  to  print  a  few  copies  of  a  woik,  2nd  keep  the 
types  (landing  to  print  others  as  they  may  be  wanted  ; 
— we  fay  it  would  be  advantageous,  if  it  were  not  for 
the  immenfe  value  in  types,  which  would,  by  that 
means,  be  locked  up.  To  form  fome  judgment  of  this, 
it  may  be  Hated,  that  the  works  of  Virgil,  printed  by 
Didot.  in  i8mo,  form  a  beautiful  volume  of  418  pages, 
of  35  lines  each.  The  character  ranges  line  for  line 
with  that  called  burgeois,  N°  2.  in  Cafloids  book  of 
fpecimens,  the  face  of  the  letter  being  rather  fmallcr  ; 
*  La  Dt  and  we  are  told  *  that  the  price  of  the  plates  of  this 
cade  Phiof>-  work  is  twelve  hundred  franks,  or  50I.  fttrling.  From 
1  this  f:lCt  fome  judgment  may  be  formed  of  the  commer¬ 

cial  qudlion.  We  have  cafually  looked  at  different 
books  printed  by  Didot,  but  can  fay  nothing  of  their 
correftnefs  ;  the  page  is  very  pretty. 

For  multiplying  copies  of  any  writing,  or  of  a  book 
of  ordinary  lize,  Rochon,  of  the  French  National  Jn- 
flitute,  and  now  Director  of  the  Marine  Obfervatory 
at  the  port  of  Breft,  invented,  about  the  year  1781,  a 
machine  for  engraving,  with  great  celerity  and  correft- 
nefs,  the  p'-ges  of  the  book  or  manufeript  on  fo  many 
plates  of  copper.  It  was  fubmitted  to  the  examination 


of  a  committee  of  the  Royal  Academy  of  Sciences,  Typogr* 
whofe  report  of  Its  utility  was  given  in  the  following  Pj‘7- 
wo’ds;  ^ 

“  This  machine  appears  to  us  to  unite  fever al  advan¬ 
tages.  1 ft.  Engraved  editions  of  books  may  be  execu¬ 
ted,  by  this  means,  fuperior  to  thofe  which  can  be  made 
by  the  hand  of  the  engraver,  however  fkilful;  and  thefe 
engraved  originals  will  be  made  with  much  more  fpeed, 
and  much  lefs  txpence.  7d9  As  this  machine  is  portable, 
and  of  no  eonfiderable  bulk,  it  may  become  very  ufeful 
in  armies,  fleets,  and  public- offices,  for  the  imprefflen 
of  orders,  inftruftions,  See.  3 d9  It  poffeffes  the  advan¬ 
tage  which,  in  a  variety  of  circuniftances,  is  highly  va¬ 
luable,  of  being  capable  of  being  ufed  by  any  man  of 
intelligence  and  flcill,  without  requiring  the  afiillance 
of  any  profefiional  workman.  And,  laJUy9  It  affords 
the  facility  of  waiting  for  the  entire  compofition  and 
engravings  of  a  work  before  any  of  the  copies  are  pull¬ 
ed  off ;  the  expence  of  plates,  even  for  a  work  of  con- 
Aderable  magnitude,  being  an  objedt  of  little  charge  ; 
and  this  liberty  it  affords  to  authors,  may  prove  highly 
beneficial  in  works  of  which  the  chief  merit  confute  in 
the  order,  method,  and  connection  of  ideas.” 

Rodion’s  machine  confifls  of  two  brafs  wheels*,  pla-  *  See  Plat: 
ced  on  the  fame  axis  above  each  other,  and  feparated XL, VI, 
by  a  number  of  pillars,  each  two  inches  in  length. 

Thefe  two  wheels,  with  the  interval  which  feparates 
them,  are  equivalent  to  a  Angle  v  heel  about  three  inches 
thick.  In  order  therefore  to  Amplify  the  description, 
they  are  confidered  as  a  (ingle  wheel  which  moves  freely 
on  its  axis. 

This  wheel  is  perforated  near  its  circumference  with 
a  number  of  fquare  holes,  which  are  the  Aieaths  or 
fockets  through  which  a  like  number  of  fteel  punches,  of 
the  fame  fhape,  are  inferted,  and  are  capable  of  moving 
up  and  down.  They  are  very  well  fitted  5  and  from  this 
circumftance,  as  well  as  the  thicknefs  of  the  double 
wheel,  they  have  no  (hake,  or  Ade  motion,  independent 
of  the  motion  of  the  wheel  itfelf.  Every  punch  is  urged 
upwards  by  a  leparate  fpring,  in  fuch  a  manner,  that 
the  wheel  armed  with  its  characters,  or  fteel  types  (the 
lower  faces  of  the  punches  being  cut  into  the  Agures 
of  the  leveral  letters),  may  turn  freely  on  its  axis ;  and 
if  it  he  moved,  the  leveral  punches  will  pafs  in  lucctf- 
Aon  beneath  ail  upright  ferew,  for  preffure.  The  (crew 
is  Axed  in  a  very  firm  and  folid  frame,  attached  to  the 
fupports  of  the  machine  ;  and  by  this  arrangement  a 
coppei plate,  difpofed  on  the  table,  or  bed  of  the  appa¬ 
ratus,  will  receive  the  imprefiion  of  all  the  punches  in 
fuceeffion,  as  they  may  be  brought  beneath  the  vertical 
prcffing  ferew,  and  fubjefted  to  its  action. 

But  as  the  prefs  is  Axed,  it  would  neeeffarily  follow 
that  each  fuccefiive  imprefiion  would,  in  pait,  deilroy 
or  mutilate  the  previous  impiefiions,  unlcfs  the  plate  it- 
fdf  were  moveable.  It  therefore  becomes  neceffary 
that  the  plate  fhould  be  moveable  in  two  directions : 
the  firlt,  to  determine  the  interval  between  the  letters 
and  words,  and  form  the  lines  ;  and  the  other  motion, 
which  is  more  Ample,  becaufe  its  quantity  may  remain 
the  fame  through  the  whole  of  a  book,  ierves  to  give 
the  interval  between  line  and  line,  and  to  form  the 
pages.  . 

It  will  eafily  be  conceived  that  it  would  be  a  tedious 
operation  to  feek,  upon  the  circumference  of  the  whed, 
each  feveral  character,  as  it  might  be  required  to  come 
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ryr°£raJ  beneath  the  prefs,  becaufe  it  h  neceffary  to  repeat  this 
operation  as  many  times  as  there  are  characters  in  a 
work.  The  author  has  confidcrably  diminiihed  the 
time  and  trouble  of  this  operation,  by  fixing  upon  the 
axis  of  the  great  wheel,  which  carries  the  punches,  an¬ 
other  fmall  wheef,  about  four  inches  in  diameter,  the 
teeth  of  which  a&~upon  a  rack,  which  carries  a  rule 
moving  between  two  Aiders.  This  rule,  or  ftraight  line, 
will  therefore  reprefent  the  developcment,  or  unfolding 
of  the  circumference  of  the  wheel  which  caufes  it  to 
move,  and  will  (hew  the  pofition  of  the  great  wheel, 
which  carries  the  punches.  For  thefe  two  wheels  be¬ 
ing  concentric,  the  developement  of  the  fmall  toothed 
wheel,  of  about  two  inches  radius,  will  exhibit,  in  a 
fmall  fpace  (for  example,  that  of  a  foot),  an  accurate 
regifter  of  the  relative  portions  of  the  punches  with  re¬ 
gard  to  the  prefiing-ferew.  To  obtain  this  effeCf,  no¬ 
thing  more  i&  neceffary  than  to  place  affixed  index  op¬ 
pofite  to  the  moveable  rule,  which  lad  is  divided  in  the 
following  manner  : 

The  punch  on  which  the  firft  letter  of  the  alphabet 
is  engraved,  muft  be  brought  under  the  centre  of  the 
prefiing-ferew  ;  and  a  line  ot  divifion  then  drawn  upon 
the  moveable  rule,  to  which  the  letter  itfelf  muft  be 
added  to  diftinguifh  it.  The  index,  already  mentioned, 
being  placed  oppofite,  and  upon  this  firft  divilion,  will 
ferve  to  place  immediately  beneath  the  prefiing-ferew 
the  punch,  or  rather  the  character,  corresponding  with 
the  divifion  upon  the  rule,  without  its  being  afterwards 
neceffary  to  infpea  the  place  either  of  the  punch  or  the 
ferew,  with  regard  to  each  other.  Confequently,  as 
foon  as  the  divi  lions  which  correfpond  with  all  the 
punches  infer  ted  in  the  wheel  are  engraved  upon  the 
ftraight  rule,  the  fixed  index  will  immediately  determine 
the  pofition  into  which  that  wheel  muft  be  brought,  in 
order  10  place  the  punches  under  the  prefiing-ferew  in 
the  order  which  the  work  may  require. 

This  regifter,  for  this  name  diftinguilhes  the  rule 
and  its  index,  has  no  other  function  in  the  machine  than 
to  guide  the  hand  of  the  operator,  and  to  {hew  when 
the  punch  is  very  near  its  proper  pofition  beneath  the 
prefiing-ferew.  When  this  is  the  cafe,  the  required 
pofition  is  accurately  obtained  by  means  of  a  detent  or 
catch. 

T he  detent  which  he  ufes  for  this  operation  is  a  lever 
with  two  tails,  one  of  which  is  urged  toward,  the  cir¬ 
cumference  of  the  wheel  by  a  fpring.  To  tins  extre¬ 
mity  of  the  lever  is  fixed  a  piece  of  hardened  Reel,  of 
the  figure  of  a  wedge,  which,  by  means  of  a  fpring,  is 
prefied  towards  the  axis  of  the  great,  wheel,  but  may  be 
relieved,  or  drawn  back,  by  preflute  on  the  oppofite  tail 
of  the  lever,  fo  as  to  permit  the  great  wheel  to  revolve 
at  liberty.  * 

In  the  next  place,  it  muft  be  explained  how  this  de- 
tent  takes  hold  of  the  wheel,  fo  as  to  retain  it  preciftly 
in  the  fituaticn  neceffary  to  caufe  any  one  of  the  punches, 
at  pleafure,  to  give  its  impreflion  to  the  plate,  tor 
this  purpofe  there  are  a  number  of  notches  cut  in  the 
circumference  of  the  wheel,  for  the  purpofe  of  receiving 
the  detent.  Thefe  notches  may  be  about  half  an  inch 
deep,  wider  towaids  the  circumference  than  elfewhere, 
and  it  will  be  of  advantage  that  this  outer  width  fhould 
be  as  great  as  the  circumference  of  the  wheel  can  con¬ 
veniently  allow.  By  this  contrivance,  the  wedge  will 
not  fail  to  prefent  itfelf  oppofite  to  one  of  the  notches 
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iL  which  it  will  fall,  and  draw  the  wheel  exaftly  to  Typ^r.. 
its  due  fixation,  even  though  the  index  of  the  legiilci  * 
fhould  not  be  brought  preciftly  to  the  line  of  d.y.fion 
appropriated  to  any  particular  letter,  lor  if  this  lalt 
decree  of  precifion  were  required  in  working  the  ma¬ 
chine,  it  would  be  very  prejudicial  to  the  requifite  fpeed 
winch,  above  all  things,  is  required  in  its  ufe.  VV  hen 
the  wedge  is  therefore  left  at  liberty,  it  not  only  enters 
immediately  into  its  place,  and  moves  the  wheel  1 1 1  its 
two  fides  apply  fairly  to  the  interior  furfaces  ot  the 
notch,  but  retains  the  wheel  in  this  ftate  with  the  ne- 

ceffary  degree  of  (lability.  ,  f 

The  method  of  giving  the  proper  figure  to  thele 
notches  is  very  eafy.  For  tins  purpofe  it  is  ueceliary, 
in  the  firft  place,  to  imprefs  all  the  chambers  contained 
in  the  wheel  on  a  plate  of  copper  or  pewter.  1  he  iup- 
port  on  which  the  plate  is  fixed  muft  be  moved  in  a 
right  line,  after  each  ftroke  of  the  punch,  through  fucta 
a  fpace  that  the  changers  may  be  arranged  one  after 
the  other  without  touching.  Now,  as  the  perfedt  li- 
near  arrangement  (fuppofing  every  other  part  to  be 
true)  muft  depend  on  the  notches,  it  might  fetm  iu.h- 
cient  to  cut  thefe  according  to  the  method  ufed  fo.  the 
wheels  of  clock-work  :  but  as  it  is  very  difficult  to  avoid 
fome  obliquity  on  the  face  of  the  punch,  and  perhsps- 
in  the  hole  through  which  it  paftes,  it  is  in  almolt  every 
cafe  neceffary  to  retouch  the  notch  ltfeif.  1  h«-  r“iu|- 
fit*  degree  of  precifion  may  be  eafily  obtained,  when, 
upon  examining  with  attention  the  print  o^  t  e  c  ia 
rafters  engraved  upon  the  plate,  the  inequalities  IhaU 
have  been  afeertained  by  a  very  fine  line  palhrg  exadtly 
under  the  hafe  of  two  limilar  letters,  affumtd  as  objects 
of  companion  :  for  the  irrcgulaiity  ot  linear  potmor. 
may,  by  this  means,  be  determined  with  great  exact- 
nef,,  and  umedied  to  the  moil  extreme  nicety.  Ji»  Uns 
operation,  the  workman  muft  file  away  part  of  that 
furlaee  of  the  notch  which  is  oppofite  to  the  direction, 
of  the  motion  the  character  requires.  Great  care  mui- 
be  taken  to  file  only  a  fmall  portion  at  a  time,  in  order 
that  the  iuflant  may  be  ki/.ed  at  which  the  wedge,  y 
entering  into  the  notch,  hiings  the  character  to  its  due 

fituation.  •  ..... 

Thefe  details,  refptfting  the  right-lined  arrangement 
on  the  charadlers,  muft  not  divert  our  attention  ironi 
the  very  gteat  celerity  with  which  any  letter  is  brought 
to  its  place  under  the  p'rtfs  by  rmans  of  the  legdter 
and  detent.  This  celerity  is  an  objedl  ot  to  mud.  im- 
poitar.ee  in  the  engraving  of  a  great  work,  tout  every 
means  ought  to  be  purfued  which  may  tend  to  u-.ciea  e 
it.  For  this  reafon  it  is,  that  inftead  of  following  the 
alphabetic  order  in  the  arrangement  of  punches  on  the 
forface  of  the  wheel,  we  ought  to  prefer  that  in  which 
the  fum  ot  the  different  motions  to  be  given  to  the 
wheel,  for  engraving  an  entire  work,  ft. all  he  the  leait 
pofiible.  'I  his  tedious  enquiry  may  well  De  dilpenko 
with,  by  obfci ving  the  oioer  in  which  punters  ddpcle 
their  cafes  of  cha.aCttrs,  that  the  letters  of  the  n.oll  fre¬ 
quent  recurrence  may  he  mod  immediately  under  the 
hand  of  the  workman. 

If  all  the  t  hat  afters  afforded  an  equal  refinance  to 
imprtflion  in  a  plate  of  metal,  a  conltaut  force  would 
never  fail  to  drive  the  punches  to  the  fan.e  depth.  But 
the  faces  of  the  letters  are  very  unequal,  and  conic- 
qucntly  it  will  be  liectfiary  to  ufe  a  variable  io.ee. 

Moft  vvoikiueii  ufe  the  hammer*  and  not  a  fcie\*,  as  iu 

ihii 
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Tyjsn^ra-  tins  machine,  for  (lamping.  If  the  hammer  had  been 
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ufed  in  this  machine,  it  is  evident,  that  if  we  fuppofed 
it  to  have  fallen  from  the  fame  height  upon  every  one 
of  the  punches,  the  force  cf  the  ftroke  could  be  ren¬ 
dered  variable  according  to  the  nature  of  the  cliara&ers, 
by  placing  a  capital,  or  head,  upon  each,  of  an  height 
properly  adjuftcd  to  receive  the  hammer  after  palling 
through  a  greater  or  lefs  fpace.  But  the  heads  of  our 
punches  are  variable  at  pleafure,  becaufe  they  are  fcrevv- 
ed  on  ;  and  thus  it  is  that,  by  experimentally  adjulling 
the  heads  of  all  the  punches,  a  fet  of  impreffions  are  ob¬ 
tained  of  equal  depths  from  every  one  of  them.  When, 
for  example,  the  letter  i  is  placed  under  the  hammer, 
the  upper  part  of  its  head  is  at  a  finall  diilance  from  the 
head  of  the  hammer,  in  order  that  its  fall,  which  begins 
always  at  the  fame  place,  may  (Ir.ke  this  letter  weakly  ; 
but  when  the  letter  M  is  brought  under  the  hammer, 
the  upper  part  of  its  head  being  much  lefs  elevated  than 
that  of  the  letter  /,  will  receive  a  much  llronger  blow, 
'file  imprefiions  of  the  letters  M  and  i  will  therefore  ai- 
ways  be  equally  deep,  if  the  heads  of  the  punches  be 
once  properly  fixed  by  experiment. 

’  In  ft  cad  of  the  tlroke  of  a  hammer,  however,  our  au¬ 
thor  makes  ufe  of  the  preflure  of  a  ferew,  of  which  die 
threads  are  fo  irclined  that  it  runs  through  its  female 
focket,  and  would  fallout  merely  by  its  "own  weight. 
This  cordlnuflion  affords  the  double  advantage  of  pie- 
ferving  the  imprefiions  from  the  died  s  of  the  circular 
motion,  and  of  affording  a  fall  in  the  ferew  of  nearly 
nine  lines  for  each  revolution,  '[’lie  head  of  this  ferew 
is  folidly  fixed  in  the  centre  of  a  brafs  wheel,  of  which 
the  petition  is  horizontal.  The  diameter  cf  this  wheel 
mull  be  Efficiently  large,  that  its  motion  may  not  be 
perceptibly  affeded  by  the  irregularities  of  fridion  in 
the  ferew.  i  his  considerable  diameter  is  alfo  requilite, 
becaufe  the  prefiuie  of  the  ferew  depends,  not  only  up¬ 
on  the  force  which  is  applied,  but  the  diilance  of  the 
place  cf  application  fioni  the  centre  of  movement. 

1 1  is  eftcntial  that  this  wheel  fliould  have  very  little 
fhske;  for  which  reafon  it  is  advisable  that  the  axis  of 
the  ferew  fhould  be  prolonged  above  the  wheel  itfelf, 
that  it  m?y  fiide  in  a  focket  firmly  fixed  to  the  frame 
of  the  machine.  In  this  fituaticn,  the  wheel,  which  is 
fixed  on  the  prolongation  of  ti  e  ferew,  will  have  its 
plane  corflantlv  pieferved  in -a  Amnion  paiallel  to  it¬ 
felf,  without  any  libration,  notwithilanding  the  rife  and 
fall  of  rear  nine  lint  s,  or  three  quarters' of  an  inch’ 
winch  it  undergoes  for  each  revolution  on  its  axis. 

It  ha?  been  llated,  as  a  require  condition,  that  the 
ferew  fhould  coniHutly  fall  fiom  the  fame  fxed  point, 
or  elevation,  upon  the  heads  of  every  one  of  the  punch¬ 
es.  To  accomplifli  this  cffential  purpofe,  a  lever  is 


firmly  fixed  to  the  fupport  of  the  ferew;  which  lever  re- 
ftinlhs  the  beam  of  a  balance,  having  one  of  its  extre¬ 
mities  armed  with  a  claw,  nid  the  other  feivii  g  to  give 
it  motion  through  a  final!  vertical  (pace.  The  claw 
falls  into  a  notch  in  the  upper  furfacc  of  the  wheel  at- 
tached  to  the  ferew,  as  foon  as  that  wheel  has  rifen  to 
the  defiled  elevation  ;  and  the  lever  itfelf  is  fo  far  limit¬ 
ed  m  its  motion,  that  it  eannet  take  hold  of  ti  e  wheel, 


excepting  when  it  has  reached  that  height.  The  wheel* 
therefore,  remains  confined  and  immoveable,  by  means 


o  till?  oetent,  and  cannot  delccnd  until  it  is  delivered 
by  pud ure  upon  the  oppoiite  tail  of  the  lever.  Jn  this 
machine,  the  wheel  which  has  the  puffing  ferew  for  its 


axis  does  not  perform  an  entire  revolution.  It  was  Typogrt. 
with  a  view  that  there  might  never  be  any  fall  capable 

of  (baking  and  difturbing  the  machine  that  the  author  - ’ 

detei mined  to  ufe  only  two-thirds  of  a  revolution  to 
ftrike  thofe  punches,  which  afford  the  flrongeft  refin¬ 
ance.  The  ferew  confequently  falls  only  through  fix 
lines  upon  thofe  heads  which  are  Jeafl  elevated,  and 
about  two  lines  upon  thofe  which  (land  highell.  Whence 
the  difference  between  the  extreme  heights  does  not  ex¬ 
ceed  four  lines. 

.  It  is  obvious,  that  fo  fmall  a  difference  is  not  Effi¬ 
cient  to  (trike  all  the  charadtrs  from  M  to  the  letter 
when  the  wheel  which  governs  the  ferew  is  put  in  mo¬ 
tion  by  a  conftant  weight,  of  which  the  impulfe,  like 
that  or  a  hammer,  is  increafed  only  by  the  acceleration 
of  its  fall.  It  is  evident  that  this  requifite  variation  of 
force  might  be  had  by  changing  the  weight  ;  but  it  ia 
equally  clear,  that  the  nnmberitfs  and  inceiTant  changes 
which  the  engraving  of  an  entire  work  would  demand, 
would  be  incompatible  with  that  degree  of  fpeed  which 
forms  one  of  the  firft  requisites.  He  was  therefore 
obliged  to  render  the  force  of  the  weight,  which  turns 
the  ferew,  variable,  by  caufing  it  to  act  upon  levers  of 
greater  or  lefs  lengths,  according  to  the  different  quan¬ 
tities  of  impulfe  required  by  the  feveral  punches,  For 
thia  purpoie  he  adopted  the  following  cordtruclion  ; 

He  connected  by  a  (ieel  chain  to  the  wheel,  which  moves 
the  ferew,  another  wheel,  having  its  axis  horizontal,  fi> 
that  the  two  wheels  refpe&ively  command  each  other. 

J  hey  are  of  equal  diameter,  and  the  chain  is  no  longer 
than  to  make  an  entire  turn  round  each  wheel.  This 
fecond  wheel,  or  leading  pulley,  is  intended  to  afford 
the  requilite  variations  of  force,  which  it  does  by  means 
of  a  fnad  fixed  upon  its  axis  1  he  fnail  is  adied  UDon 
by  a  cord  paffing  over  its  fpiral  eiicumference,  or 
groove,  and  bearing  a  weight  which  is  only  to  be  chan¬ 
ged  when  a  new  fet  of  punches  for  cliaradfers  o£  a  dif* 
ferent  lize  are  put  into  the  great  wheel.  The  ipiral  ia 
lo  formed,  that  when  the  weight  defeends  only  through 
a  fmall  (pace,  the  pait  of  the  cord,  which  is  unwound, 
a<ds  at  a  very  (hort  diilance  from  the  centre  of  the  pul¬ 
ley  ;  but  when  the  fall  is  greater,'  the  pait  of  the  (nail 
upon  which  it  ads  is  fo  far  enlarged  as  to  afford  a  much 
longer  lever,  and,  confequently,  to  give  a  proportional¬ 
ly  gi eater  t  f!e6t  to  the  Itroke.  This  conftruCi  lor ,  there¬ 
fore,  by  giving  the*  advantage  of  a  longer  lever  to  a  greater 
fall  of  the  icrew,  affords  all  the  power  which  the  nature 
cf  the  work, and  the  different  (paces  of  the  letteis  demand. 

1  lie  lnpport  on  which  the  plate  is  fixed  mull,  as  has 
be. ore  been  iemarked;  move  io  as  to  form  (Irait  lines. 
ih;s  motion,  which  ferves  to  (pace  the  different  cha- 
radicis  with  prtcifion,  is  obtained  by  means  of  a  icrew, 
the  axis  of  which  remains  fixed,  and  Cdrr  es  u  female 
ferew  or  nut.  The  nut  itfelf  is  attached  to  the  Cup. 
port  of  the  metallic  plate,  which  receives  the  letters, 
ar.cl  cairies  it  in  the  right  lined  dire&ion  without  any 
deviation  ;  becaufe  it  is  confined  in  a  groove  formed  be¬ 
tween  two  pieces  of  metal.  The  icrew  is  moved  by  a 
lever,  which  can  turn  it  in  one  dirc&ion  only,  becaufe 
it  a6ts  by  a  click  upon  a  ratchet-wheel,  which  is  fixed  to 
the  head  of  the  ferew.  The  a 61  ion  of  this  lever  always 
begins  from  a  fixed  (lop ;  but  the  fpace  through  which 
it  moves  ij  variable,  according  to  the  rcfpcdivt  breadths 
of  the  letters.  This  new  confideration  induced  M.  Ro- 
chon  to  fix  upon  the  rule  or  plate  of  the  regiiler,  a 

number 
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Typogta.  number  of  pins,  correfponding  with  the  different,  divi- 
phy  fions  which  anfwer  to  each  pu^eh  :  thefc  pins  deter¬ 
mine  the  diftnnee  to  wh»ch  the  lever  can  move.  It  there¬ 
fore  becomes  a  condition,  that  irs  portion  in  the  ma¬ 
chine  fhonld  be  oppofite  to  ihe  fixed  index  which  de¬ 
termines  the  charadler  at  any  time  beneath  the  oreff  ng- 
lcrew.  The  lever  an  J  its  pin  are  therefore  r lie  foie  agents 
employed  to  fpace  the  characters.  If  the  plate  were  not 
moved  by  the  lever,  the  imprcffions  would  fall  upon 
each  other  ;  and  thiiA,  for  example,  the  letter  i  would 
be  totally  obliterated  by  the  impreffion  of  the  letter  /. 

Whenever,  therefore,  it  is  required  to  difpofe  the  let¬ 
ters  i  and  /  hefiJe  each  other,  the  plate  mu  ft  be  moved 
after  linking  the  letter  i  through  a  fpace  equal  to  the 
quantity  of  the  defiicd  operation.  SiiDpofe  this  to  be 
one  fourth  ot  a  line,  and  that  the  lever  frould  run 
through  an  aic  of  ten  degrees  to  move  the  plate  thro’ 
tiiis  quantity  ;  as  foot!  as  the  pin  of  the  letter  /  frail  be 
ad  tufted  to  the  neceffarv  length  to  enable  the  lever  to 
dcieribe  an  arc  often  degrees,  tie  operation  of  fpacing 
the  t  wo  letters  i  and  /  ”tll  b°  reduced  to  that  of  pla- 
cing  the  Jail  letter  beneath  the  fixed  index,  and  moving 
the  plate  till  the  lever  ftnll  be  flopped  bv  the  pin  be¬ 
longing  to  the  letter  /.  All  the  other  letters  will  be 
equally  f?nced,  if  the  difpofition  of  the  punches  in  the 
wheel  be  iiH-h.  that  the  lad:  flroke  of  any  Utter  frail 
confound  itfcJf  with  any  letter  of  a  firgle  flroke,  fup- 
pofing  them  to  be  impreffed  one  after  the  other,  with¬ 
out  moving  the  lever  between  llroke  and  flroke.  ’This 
arrangement  deferves  to  be  very  ferionfly  attended  to, 
becaufe  the  procefs  could  not  be  performed  without  it 
Many  well-informed  perfons  are  of  opinioo,  that  the 
perfebl  equality  which  this  machine  for  engraving  af¬ 
fords  in  the  formation  of  letters  and  figns  the  mofl  dif¬ 
ficult  to  be  imitated,  may  afford  a  means  of  remedying 
the  dangers  of  forgery.  It  is  certain  that  the  perform¬ 
ance  exhibits  a  limple  and  tirikmg  character  of  preci¬ 
sion,  which  is  fuch,  that  the  leafl  experienced  eyes 
might  flatter  themfelves,  in  certain  cafes,  to  diftinguifr 
counterfeits  from  originals.  Lavoifier,  whom  the  friends 
of  fcience  and  the  arts  will  not  ceafe  to  regret,  made 
fome  experiments  of  this  kind  for  the  caijfe  de\ 'fcomptc, 
which  were  attended  with  perfect  fuceefs.  Artiils  ap¬ 
pointed  for  that  ptnpofe  endeavoured  in  vain  to  imitate 
5*  vignette,  formed  by  the  fuccefiive  and  equal  motion 
of  a  character  of  ornament. 

TYRTiEUS,  an  Athenian  general  a*H  mufl  clan,  is 
celebrated  by  all  antiquity  tor  the  compofition  of  mili¬ 
tary  longs  and  airs,  as  well  as  the  performance  of  them. 
He  was  called  to  the  affifUnce  ot  the  Lacedaemonians 
in  the  fecond  war  with  the  Meffeniaus,  about  685  B. 
C.  ;  and  a  memorable  victory  which  they  obtained  over 
that  people  is  attributed  bv  the  ancient  fcholialls  upon 
Horace  to  the  animating  found  of  a  new  military  flute 
or  clarion,  invented  and  played  upon  by  Tyrtreus.  Plu¬ 
tarch  tells  us  that  they  gave  him  the  fieedom  of  their 
city  ;  and  that  his  military  airs  were  conftantly  fung 
and  played  in  the  Spartan  army  to  the  laft  hour  of  the 
republic.  And  Lycurgus  the  orator,  in  his  oration 
againft  Leocrates,  fays,  41  The  Spartans  made  a  law, 
that  whenever  they  were  in  arms,  and  going  out  upon 
any  military  expedition,  they  fhould  all  be  firll  fummon- 
ed  to  the  king’s  tent  to  hear  the  fongs  of  Tyrtaeus 
thinking  it  the  befl  means  of  fending  them  forth  in  a 
difpofition  to  die  with  pleafurefor  their  country.  Frag¬ 


ments  of  his  poetry,  in  elegiac  verfe,  are  preferved  in 
Stobaens,  Lycurgus  Om.  in  Fitivius  Urfinus,  at  the 
end  of  Poems  by  illuftnous  Women  ;  rnd  in  rbe  Ox¬ 
ford  edition  of  EUg  Lyric.  Frag  t5*  Scholia,  print¬ 
ed  7*7  79.  1  Sen. 

i  Y  PLER  (William,  Lfq;\  fo  well  known  in  the 
literary  woild  as  one  of  the  ableit,  ard  certainly  the 
mod  gentlemanly,  of  the  defenders  of  the  fame  of  Mary 
Queen  of  Scots,  was  born  at  Edinburgh  October  12. 

1  71  1.  1  ie  was  the  fon  of  Mr  Alexander  Tytlcr,  wri¬ 

ter  (or  attorney)  in  Edinburgh,  by  Jane,  daughter  of 
Mr  William  Leflie,  merchant  in  Aberdeen,  and  grand¬ 
daughter  of  Sir  Patrick  Leflie  of  I dan,  provoft  of  t hat 
city.  He  received  his  education  at  t lie  giamniar  frhool 
(or,  as  it  is  there  called,  the  High  Schorl)  and  the  nni- 
verfity  of  his  native  city,  and  duhnguifhed  Imnfdfby 
an  early  proficiency  in  thofe  clafScal  thulffs,  which,  to  the 
htelt  period  of  his  life,  were  the  occupation  of  his  kiiure 
hours,  and  a  principal  fource  of  his  mental  enjoyments. 

in  the  year  1737,  he  attended  the  academical  lec¬ 
tures  of  Mr  Alexander  Barne,  Profeffor  of  municipal 
law  in  the  university  of  Edinburgh,  a  gentleman  diet  in  - 
gui filed  alike  for  his  profcflional  knowdtdge,  lus  literary 
acc^mplifriments,  and  the  elegance  of  hit  taiie.  The 
Profeffor  found  in  his  pupil  a  congenial  fpirit;  and  their 
connection,  notwithllanding  the  diipariryof  their  years, 
was  foon  ripened  into  all  the  intimacy  of  the  ftriciefb 
friendlhip.  So  ltrong  indeed  became  at  length  that  tic 
of  affection,  that  the  worthy  Profeffor,  in  liis  latter 
years,  not  only  made  him  the  companion  of  his  ftudies, 
but  when  at  length  the  victim  of  a  lingering  difeafe, 
cliofe  him  as  the  comforter  of  thofe  many  painful  and 
melancholy  hours  which  preceded  his  death. 

At  the  age  of  31,  Mr  Tytlcr  was  admitted  into  the 
Society  of  Writers  to  his  Majefty’s  Signet,  and  conti¬ 
nued  the  practice  of  that  rrofeflion  with  very  good  fuc- 
ctfs,  and  with  equal  refpecl  from  his  clients  and  the 
public,  till  his  death,  which  happened  on  the  12th  of 
September  7792.  Remarried,  in  September  1745, 
Anne  Craig,  daughter  of  Mr  James  Craig  of  Dulr.air, 
writer  to  the  figntt,  by  whom  he  has  left  two  Tons,  A- 
lexander  Frafr r  Tytlcr,  his  Majefty’s  Judge  advocate  for 
Scotland,  and  Piofeffor  of  civil  hiftory  in  the  nnivcrfity 
of  Edinburgh  ;  and  Patrick  Tytlcr,  Lieutenant  colonel 
of  a  regiment  of  fencible  infantry,  and  Foit  major  of 
the  caille  of  Stirling;  together  with  one  daughter,  Mifs 
Ch  rill  in  a  i  ytlcr.  His  wife  died  about  nine  years  be¬ 
fore  him  ;  and,  pievioufly  to  that  period,  he  had  loll  a 
fon  and  a  daughter,  both  grown  to  maturity. 

The  moil  remarkable  feature  of  Mr  Ty tier’s  charac¬ 
ter  was  an  ardour  and  adivity  of  mind,  prompted  al¬ 
ways  by  a  flrong  fenfe  of  1  editude  and  honour.  He  felt 
with  equal  warmth  the  love  of  virtue  and  the  hatred  of 
vice  ;  he  was  not  apt  to  diiguife  either  feeling,  nor  to 
conapromife,  as  fome  men  more  complying  with  the 
world  might  have  done,  with  the  fafhion  of  the  time, 
or  the  difpofition  of  thofe  around  him.  He  feldom 
waved  an  argument  on  any  topic  of  hiftory,  of  politics, 
or  literature  ;  he  never  retreated  from  one  on  any  fub- 
jed  that  touched  thofe  more  important  points  on  which 
he  had  formed  a  decided  opinion.  Decided  opinions 
he  always  formed  on  fubje&s  of  importance  ;  for  on 
fuch  fubje&s  he  formed  no  opinions  raftily  ;  and  what 
he  firmly  believed  he  avowed  with  confidence,  and  fome- 
times  with  warmth. 

Not 
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Not  Wfca  it  in  opinion  or  argument,  only  that  thi* 
warmth  mid  ardour  of  mind  were  confoicuous.  'T'hey 
pr  iinpted  him  equally  m  affion  and  conduct-  His  af- 
fc&ion  to  his  family,  hi*  attachment  to  his  friends  and 
companions,  his  compaffion  for  the  unfortunate,  were 
alike  warm  arid  active*  He  was  in  fenriment  alfo  what 
fohnfon  (who  felt  it  ftronglv  in  himftlf,  and  mentions 
it  as  the  encomium  of  one  of  his  friends)  calls  a  good 
hater  ;  but  his  hatred  or  refentment  went  no  fuither 
than  opinion  or  words,  his  better  ade&ions  only  rofe 
jrt0  action.  Tn  his  opinions,  or  in  his  expreffion  of 
them,  there  was  fometimes-a  vehemence,  an  appearance 
of  acrimony,  which  his  friends  might  regret,  and  which 
A  rangers  might  cenfure  ;  but  he  had  no  afperity  in  hia 
mind  to  influence  his  aftual  con  dud  in  life.  He  in¬ 
dulged  oppofition,  not  enmity  *  and  the  world  was  juft 
to  him  in  return.  He  had  opponents  ;  but  two  of  hia 
biographers,  who  knew  him  well,  as  well  as  the  people 
with  whom  he  mod  afTociated,  declare  their  belief  that 
he  had  not  a  Angle  enemy.  Ilia  contefts  were  on  opi¬ 
nions,  not  on  things  ;  his  difputes  were  hiftorical  and 
literary.-.  In  converfation,  lie  carried  on  thefe  with  un¬ 
common  intereft  and  vivacity  ;  and  the  fame  kind  of 
impulfc  which  prompted  his  converfation  (as  is  juftly 
obfe»*ved  by  an  author,  who  publifhed  fome  notices  of 
his  life  and  chafer  in  the  periodical  work  in  titled 
7'he  Bee)  ioduced’him  to  become  an  author.  He  wrote 
•not  from  vanity  or  vain-glory,  which  RoufTeau  holds  to 
*be  the  only  inducement  to  writing  ;  he  wrote  to  open 
jhk  mind  upon  paper;  to  fpeak  to  the  public  thofc  opi¬ 
nions  which  he  had  often  fpoken  in  private  ;  opinions 
pn  the  truth  of  which  he  had  firmly  made  up  his  own 
conviction,  and  was  fometimes  furprifed  when  lie  could 
•not  convince  others  :  it  was  fair  to  try,  if,  by  a  fuller  ex- 
.pofition  of  his  arguments,  he  could  convince  the  world. 

With  this  view,  he  pufcliditd,  in  1759.  his  “  Inqui¬ 
ry,  hiltorical  and  critical,  into  the  Evidence  agaiuft 
Mary  Queen  of  Scots ,  and  an  Examination  of  the  Hi- 
{lories  of  Dr  Robertfon  and  Mr  Hume  with  refpedl  to 
that  Evidence  in  w’hich  he  warmly  efpoufed  the 
caufe  of  that  unfortunate  Princefa,  attacked  with  feve 
rity  the  conduct  of  her  enemies,  and  expo  fed  the  fallacy, 
in  many  parts  the  fabrication,  ol  thofc  proofs  on  which 
the  charges  againfl  her  had  been  founded. 

This  was  a  caufe  worthy  of  an  advocate  who  loved 
truth  better  than  popular  applaufe  ;  and  Mr  Tytler  e- 
vir.ced  himfelf  to  be  fuch  an  advocate.  The  problem 
of  Mary’s  guilt  or  innocence,  if  conlidered  tin  rely  as  a 
detached  hiftorical  ia&,  would  appear  an  object  which, 
at  this  diftance  of  time,  feemR  hardly  to  merit  that  la~ 
borious  and  earned  inveftigation  to  which  it  has  giveu 
rife  ;  though,  even  in  this  point  of  view,  the  mind  is 
naturally  itimulaled  to  fearch  out  the  truth  of  a  dark 
jnyfterious  event,  difgraceful  to  human  nature;  and  our 
feelings  of  juftice  and  moral  rectitude  are  intereded  to 
jix  the  guilt  upon  its  true  authors.  But  when  we  con- 
fider  that  this  qudiion  involves  a  difeuftion  of  the  poli¬ 
tics  of  both  England  and  Scotland  during  one  of  the 
mod  interediug  periods  of  their  hidory,  and  touches 
*he  chara&ers,  not  only  of  the  two  fovereigns,  but. of 
their  miniders  and  ftatefmen,  it  mud ‘then  be  regarded 
in  the  light  of  a  mod  important  hiltorical  inquiry,  with 
out  which  our  knowledge  of  the  hidory  of  our  own 
jeountry  mud  be  obfeure,  confufed,  and  twfat factory, 
in  addition  to  thefe  motives  of  inquiry,  this  qudtion 
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has  cxercifed  feme  of  the  ableft  heads  both  of  earlier 
and  of  latter  times  ;  and  it  is  no  me  m  pleafure  to  en¬ 
gage  in  a  conted  of  genius  and  of  talents,  and  to  try 
our  ftrength  in  the  decifion  of  a  controverfy  which  has 
been  maintained  on  both  fides  with  confummatc  ability. 

A9  we  have  elfe where  (fee  Mary,  EncycL)  given  m 
abdradf  of  the  arguments  on  both  Tides  of  this  dilputed 
queltion,  it  would  be  altogether  improper  to  repeat 
them  here  ;  but  judice  to  the  fubjeft  of  this  memoir  re¬ 
quires  us  to  fay,  that  by  his  manner  of  difeufiing  it  he 
acquired  high  reputation  in  the  republic  of  letters.  Be¬ 
fore  the  appearance  of  the  Inquiry,  fays  an  ingenious 
writer,  it  was  the  fafhion  for  literary  difputants  to  at¬ 
tack  each  other  like  mifereants  and  banditti.  Tfoj 
perfon  was  never  feparated  from  the  caufe ;  and  what¬ 
ever  attached  the  one,  wa3  confidered  as  equally  affect¬ 
ing  the  ether  ;  fo  that  fcurnlity  and  abufe  bloated  the 
pages  even  of  a  Bentley  and  a  Iluddiman.  The  Hifto- 
rical  Inquiry  was  free  from  every  thing  of  that  fort : 
and  though  the  highed  name  produced  not  a  mitiga¬ 
tion  of  the  force  of  any  argument,  the  meaned  never 
fuffered  the  fmalled  abufe.  He  confidered  it  as  being 
greatly  beneath  the  dignity  of  a  man  contending  for 
truth,  to  overdretch  even  an  argument  in  the  fmalldl 
degree,  far  more  to  pervert  a  faft  to  anfwer  his  purpote 
on  any  occafion.  In  the  courfe  of  his  argument,  be 
had  too  often  occafion  to  (hew  that  this  had  been  done 
by  others;  but  he  difdamed  to  imitate  them.  His  reafon- 
ing  was  forcible  and  elegant ;  impartially  fevere,  but  al¬ 
ways  polite,  and  becoming  the  gentleman  and  the  fcholar. 

When  this  book  appeared,  it  was  univerfally  read  in 
Britain,  and  very  well  tranflated  into  French,  under  the 
title  of  4<  Recherches  Hidoriqucs  et  Critiques  fur  lea 
Principals  Preuves  d  PAccufation  intentce  contre  Ma¬ 
rie  Reine  d’Ecofle.”  The  intered  it  excited  among 
literary  men  may  be  judged  of  from  the  character  of 
thofe  by  whom  it  was  reviewed  on  its  publication, 
in  the  periodical  works  of  the  time.  Dr  Douglas, 
now  bilhop  of  Salifbury,  Dr  Samuel  Johnfon,  Dr  John 
Campbell,  and  Dr  Smollet — all  wrote  reviews  of  Mr 
Tytler's  book,  containing  very  particular  accounts  of 
ita  merits,  and  elaborate  analyfes  of  the  chain  of  its 
arguments.  As  an  argument  on  evidence,  no  fuffrage 
could  perhaps  be  more  decilive  of  its  merit  than  that 
of  one  of  the  greateft  lawyers,  and  indeed  one  of 
the  ableft  men  that  ever  fat  on  the  woolfack  of  Eng¬ 
land,  the  late  Lord  Chancellor  Hardwicke,  who  decla¬ 
red  Mr  Tyder’s  Inquiry  to  be  the  bed  concatenation 
of  circumd antiate  proofs  brought  to  bear  upon  one 
point  that  he  had  ever  perufed*  What  effed  that  body 
of  evidence,  or  the  arguments  deduced  from  it,  ought  to 
have  upon  the  minds  of  thole  to  whom  the  fubjed  may 
become  matter  of  invedigation,  we  do  not  prefume  to 
determine.  the  opinion  of  the  late  D  Henry,  au¬ 
thor  of  the  Hillory  of  Great  Britain  on  a  New  Plan, 
may  perhaps  be  thought  neither  partial  nor  confident. 
He  fays  in  a  letter  to  Mr  Tytler,  publifhed  in  the  firft 
volume  of  Tranfa&ions  of  the  .A  ntiquarian  Society  of 
Scotland,  That  lie  would  be  a  bold  man  who  fhould 
now.  pubiifh  an  hid  ny  of  Qu*en  Mary  in  the  fame  drain 
with  the  two  hi  dorian*  (Mr  Hume  and  Dr  Robert- 
fon).  whofe  opirums  r  11  the  fubjedl  the  Inquiry  had 
examined  and  controverted. 

Tne  moft  exception  A  le  pnrt  of  Mary's  conduct, 
which,  though  it -may  cdmit  of  au  apology,  cannot  be 

vindicated. 
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Tytler.  vindicated,  is  her  marriage  to  Both  well;  and  for  that 

u-~v -  marriage  Mr 'Tytler  made  an  apology,  founded  on  fa<ft$, 

which  he  would  be  a  daring  or  very  bigotted  man  who 
would  attempt  to  controvert.  See  the  article  already 
referred  to. 

Befides  the  Hijlorical  Inquiry,  and  the  Dijfertalion  on 
the  Marriage  of  Queen  Mary  with  the  Earl  of  Both - 
well,  our  author  published  feveral  other  works  on  hiilo- 
rical  and  literary"  fubjc&s  ;  of  which  the  firfl  was,  the 
Poetical  remains  of  fames  I  King  of  Scotland,  confid¬ 
ing  of  the  King's  Queir ,  in  fix  cantos,  and  Ch rift's  Kirk 
on  the  Green  ;  to  which  is  prefined  a  difiertation  on  the 
Life  and  Writings  of  King  James,  in  one  volume  8vo, 
printed  at  Edinburgh  in  17#**  This  difiertation  foims 
a  valuable  model  of  the  literary  hitlory  of  Em  ope  ;  for 
James  ranked  dill  higher  in  the  liceiary  world  as  a  pa  t, 
than  in  the  political  world  as  a  prince  (a>.  Gn  at  juf- 
tice  is  done  to  his  memory  in  both  rclpeCts  in  this  dif- 
lertation  :  and  the  two  mo-fils  of  poetry  here  refeued 
from  oblivion  wi'l  lie  eftetmed  by  mt'n  of  taftc  as  long 
as  the  language  in  which  they  are  written  can  be  un¬ 
der  Rood. 

2.  “  A  Difiertation  on  Tcottilh  Mufic,’’  firfl  fnb- 
joined  to  A  root's  hi  (lory  of  Edinburgh.  The  hmple 
melodies  of  Scotland  have  been  long  the  delight  of  the 
natives,  many  of  which,  to  them,  convey  an  idea  of  pa¬ 
thos  that  can  be  equalled  by  none  other  ;  and  are  much 

f  admired  by  every  ftranger  of  mufical  talents  who  has 

vifited  this  country.  They  have  a  powerful  effect,  in¬ 
deed,  when  properly  introduced,  a3  a  relief,  into  a  mu¬ 
fical  compofition  of  complicated  harmony.  Thrfe  aie 
of  two  kirHs,  pathttic  and  humorous.  Thofe  who 
wilh  to  receive  information  concerning  this  curious  fnb- 
jedf,  will  derive  much  fatisfaclion  from  the  perufal  of 
this  difiertation.  There  is  yet  another  kind  of  mufic 
peculiar  to  the  Highlands  of  Scotland,  of  a  more  w  ild, 
irregular,  ant!  animating  ii tain,  which  is  but  Tightly 
treated  here,  and  requires  to  be  If  ill  more  fully  elucidated. 

3.  4<  Obfcrvations  on  the  Vifion,  a  poem,”  firfl  pub- 
lifiied  iu  RamLy’s  Evergreen,  now  alfo  piinted  in  the 
Tranfaftion#  of  the  Society  of  Antiquaries  of  Scotland. 
This  may  be  conhdered  as  a  part  of  the  literary  hiflory 
of  Scotland. 

•4.  “  On  the  Fafhionable  Amufements  in  Edinburgh 
during  the  bft  century,”  it id.  It  is  unnecefiary  to 
dwell  on  the  light  that  fuch  difTertations  as  theie,  when 
jndicionfiy  executed,  throw  upon  the  hiftory  of  civil  fo- 
ciety  and  the  progrefs  of  manne-s.  Mr  Tytler  was 
•  Hkewife  the  author  of  N°  1  6.  of  the  Lounger,  a  week 
ly  paper,  [mblilhed  at  Edinbu-gh  in  the  year  1786. 
Tins  fnhjedf  is  the  Dtfcfts  of  Modern  female  Educa¬ 
tion  in  teaching  the  Duties  of  a  Wife  ;  and  he  treats 
that  fubje&  like  a  mailer. 

On  all  Mr  Tytler’s  compofitions  the  chara&er  of  the 
man  is  ftrongly  imprefled,  which  never,  as  in  fome  o- 
tlier  infiances,  is  in  the  fmalleft  degiee  contradi&ed  by, 
or  at  variance  with,  tire  char?&er  of  the  author,  He 
wrote  what  he  felt,  on  fiibjeft«  which  he  felt,  on  fiib- 
jecls  relating  to  his  native  country,  to  the  aits  which 
he  loved,  to  the  times  which  lie  revered.  His  heart, 
indeed,  was  in  every  thing  which  he  wrote,  or  laid,  or 
did.  He  had,  a3  his  family  and  friends  could  warmly 
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atteft,  all  the  kindnefs  of  benevolence  :  he  had  its  anger  Tytler. 
too  ;  for  henevolence  is  often  the  parent  of  anger.  There 
was  nothing  neutral  or  indifferent  about  Mr  Tytler. 

In  philoiophy  and  in  liillory,  he  could  not  bear  the 
celtlnefs,  or  what  fome  might  call  the  temperance  of 
fcepticifm  ;  and  what  lie  firmly  believed,  it  was  his  dif- 
po  fit  ion  keenly  to  urge. 

His  mind  was  ftrongly  imprefFed  by  fentimentsof  re¬ 
ligion.  His  piety  was  fervent  and  habitual.  He  be¬ 
lieved  in  the  doctrine  of  a  particular  Providence,  fuptr- 
intending  all  the  aefions  of  individuals  as  well  as  the 
great  operations  of  Nature  :  he  had  a  conftant  impref- 
iion  of  the  power,  the  wifdom,  and  the  benevolence  of 
the  Supreme  Being  ;  r.nd  lie  embraced,  uith  thorough 
conviction,  the  truths  of  Cii  rift  ran  iiy. 

His  reading  was  various  and  extenfive.  There  w  as 
f:arccly  a  fubjedt  of  literature  or  tafle,  and  few  even  of 
fcicnee,  that  had  not  at  times  engaged  his  attention. 

In  hidory  be  was  deeply  veried  ;  and  what  he  had  read 
his  lliong  retentive  memory  enabled  him  eafily  to  re- 
cal.  Ancient  as  well  as  modern  llorv  was  familiar  to 
him;  and,  in  pnrticuhi-,  the  Britifh  hiftory,  which  he 
had  rer.d  with  die  molt  minute  and  critical  attention. 

Of  this,  befides  what  he  ha*  given  t<>  tl  e  pubTc,  a  .  rcat 
number  of  notes,  winch  lie  left  in  MS.  touching  many 
controverted  points  in  Engiilh  and  bcottilh  hidory,  af¬ 
ford  the  molt  ample  proof. 

In  mufic  as  a  fciercc  he  was  uncommonly  (killed.  it 
was  his  favourite  nmnfcrmnt  ;  and  wiih  tlr.it  .natural 
partiality  which  rdl  entertain  for  their  Lvomitc  objects, 
he  was  apt  to  afTign  to  it  a  degree  of  moral  importance 
which  fome  might  ‘deem  a  1  ttle  whimfieul.  He  has 
often  been  beard  to  fay,  that  he  never  ktuvv  a  good  tufte 
in  mufic  aftberated  with  a  malevolent  hear:  :  .And*  being 
afked,  What  pufcriptfori  he  would  recommend  for  at¬ 
taining  an  old  age  as  healthful  and  happ)  as  his  own  ? 

“  My  prefeription  (laid  he)  is  frmole—  (hurt  but  cheer¬ 
ful  meals,  mufic,  and  a  good  conference.” 

In  domeftic  hie,  Mr  ’ibth  r’s  character  war-  particu¬ 
larly  amiable  and  praife  worthy.  He  was  one  of  the 
kinddt  huftunds  and  moft  affectionate  fathers.  At 
the  beginning  of  this  account,  we  mentioned  his, having 
loft#  at  an  advanced  perod  of  life,  an  excellent  wife, 
and  a  fon  and  a  daughter  both  grown  to  maturity,  who 
merited  and  po hefted  hi.,  vvarmelt  afitttions  The  tem¬ 
per  of  mind  with  which  he  bore  theie  Ioffe*,  he  lias  bim- 
ielf  exprefied  in  a  MS.  note,  written  not  long  befi.rc 
his  death  ;  with  which,  as  it  conveys  a  feniimer.t  equal¬ 
ly  important  in  the  coniideration  of  this  life,  ;-nc  in  the 
contemplation  of  that  which  is  to  come,  we  Audi  con¬ 
clude  the  prefent  memoir  :  “  1  he  lenient  hand  of  tunc 
(fays  he,  atter  mentioning  the  death  of  h:s  wife  and 
chil  Iren),  the  lenient  hand  of  time,  the  affectionate  care 
of  my  remaining  children,  and  the  duty  which  calls  0:1 
my  exertions  for  them,  have  by  degrees  tcfto-cd  ine  to 
myfelf.  The  memory  of  t hole  dear  objeCu  gone  before 
me,  and.  the  Toothing  hope  that  we  (hall  foon  meet  a- 
gain,  i,  now  the  fonice  of  extreme  pleafnre  to  me.  In 
my  retired  walks  in  the  country  lam  never  alone;  thofe 
dear  (hades  are  my  conftant  companions!  Ti.us  whac 
I  looked  upon  as  a  bitter  calamity,  it,  now  become  to  me 
the  chief  uleafure  in  life.” 

5  A  U,  V. 


(a)  There  is  a  beautiful  hiftorical  pi&ure  of  this*  prince  playing  on  the  harp,  with  his  queen  and  a  circle  of 
bis  courtiers  liftening  to  the  rrmfre,  by  Graham,  in  London  ;  one  of  the  moft  eminent  artifts  of  the  age. 
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Vacuum  T7ACUUM  Boyleanum,  is  the  approach  to  a  real 
II  V  vacuum,  to  which  we  can  arrive  by  means  of  the 
Vanda,  air-pump. 

Torricellian  Vacuum,  is  the  mod  complete  vacuum 
which  we  can  make  by  means  of  the  torricellian  tube. 
See  Barometer,  and  Pneumatics,  Encycl. 

VADE  mecum,  the  title  given  to  fuch  books  as 
men  of  particular  profeflions,  having  frequent  occalion 
to  confult,  may  eafily  carry  about  with  them.  Thus  a 
fmall  volume,  published  in  the  beginning  of  the  18th 
century,  giving  an  account  of  the  ancient  and  prefent 
church  of  England,  and  of  the  duties,  rights,  privileges, 
and  hardfhips  of  the  clergy,  is  known  by  the  title  ot 
the  Clergyman’s  Vade-mecum, 

VAKEEL,  a  minifter.  agent,  or  ambaffador. 
VALGUS,  Bow  or  Bandy  Legged.  Some  children 
are  bow-legged  from  their  birth  ;  others  become  fo  from 
fetting  them  on  their  feet  too  early.  The  tibia  of  fome 
is  crooked  ;  the  knees  of  others  are  diftortcd  ;  from  a 
fault  in  the  ankle,  the  feet  of  fome  are  turned  inwards, 
thefe  are  called  van  ;  and  in  others  they  turn  outwards, 
thefe  are  called  vafgl.  The  bell  method  of  preventing 
thefe  difordersin  weakly  children,  is  to  exercife  them 
duly,  but  not  violently  ;  by  dancing  or  tolling  them  a- 
bout  in  one’s  arms,  and  not  fetting  them  much  on  their 
feet,  at  lead  not  without  properly  fupporting  them  :  if 
the  diforder  attends  at  the  birth,  or  increafes  after  it  is 
begun,  apply  emollients,  then  apply  boots  of  ilrong  lea¬ 
ther,  wood,  &c.  as  required  to  difpofe  the  crooked  legs 
gradually  to  a  proper  form:  or  other  inftruments  may 
be  ufed  inftead  of  boots,  which,  when  not  too  coftly, 
£re  ufually  to  be  preferred.  Slighter  inflances  of  theie 
diforders  yield  to  careful  nurfing  without  inftruments. 

VANDA',  the  Indian  name  of  a  plant  of  the  genus 
Epidendrum;  which  fee,  Encycl.  The  vanda  is  thus 
defcribed  by  Sir  Yviliiam  Jones. 

‘‘Cm-  Spathes  minute,  draggling.  Cor.  Petals  [ ive, 
diverging,  oval  oblong,  obtule,  wavy;  the  two  lowell 
larger ;  the  three  liiglicft  equal,  bent  towards  the  nec¬ 
tary.  N eft  ary  central,  rigid  :  Month  gaping,  oblique: 
Upper  lip  (hovter,  three  parted,  with  a  polifhed  honey- 
cuu ;  under  Up  concave  in  the  mid  ile,  keeled  above, 
with  two  imaller  cavities  below,  two  procefles  at  the 
bafe ,  incurved,  hollow,  oval  pointed,  converging,  honey- 
bearing.  St  am.  Filaments  very  fhort.  Anthers  round, 
fhttiih,  margined,  covered  with  a  lid,  eafily  deciduous 
from  the  upper  lip  of  the  nedlary.  Pist.  Gem.  beneath 
long,  ribbed,  contorted  with  curves  of  oppofite  flexure. 
Style  very  fhort,  adhering  to  the  upper  lip.  Stigma  Ample. 
Per.  Capfule  oblong-conic,  wreathed,  fix-keeled,  each 
with  two  (mailer  keels,  three-celled,  clowned  vrith  the 
dry  corol.  Seeds  innumerable,  like  fine  dull  affixed  to 
the  receptacle  with  extremely  fine  hairs,  which  become 
thick  wool.  Scapes  incurved,  folitary,  from  the  cavity 
of  the  leaf,  at  molt  feven-flowered  ;  pedicles  alternate. 
Petals  milk  white  externally,  tranfparent ;  brown  with- 
in,  yellow-  fpotted.  Upper  Up  of  the  nedlary  fnow- white; 
under  Up  rich  purple,  or  light  crimfon,  filiated  at  the 
bafe,  with  a  bright  yellow  gland,  as  it  feems,  on  each 


procefs.  The  flowers  gratefully  fragrant,  and  exqui-  VandaJk  ’ 
fitely  beautiful,  looking  as  if  compofed  of  (hells,  or  made  Van^er-* 
of  enamel;  crifpelaftic,  vifeid  internally.  Leaves  fneath-  monie. 
ing,  oppofite,  equally'  curved,  rather  fiefhy,  fword-form,  "V""— ^ 

retufe  in  two  ways  at  the  fuminit,  with  one  acute  point. 

Roots  fibrous,  fmooth,  flexible  ;  (hooting  even  from  the 
top  of  the  leaves.” 

This  lovely  plant  attaches  itfelf  chiefly  to  the  high- 
efl  Amras  and  Bilvas  (the  Mangifera  and  Cratvva  of 
L'n.)  ;  but  it  is  an  air-plant,  and  lives  (fays  the  Prefi- 
de*  t]  in  a  pot  without  earth  or  water:  its  leaves  are  ex¬ 
cavated  upwards,  to  catch  and  retain  dew. 

VANDA  LI  A,  a  duchy  of  Farther  Pomerania,  fub- 
je&  to  the  king  of  Pruffia.  Stolpen  is  the  capital. 

Vandalia,  a  countiy  in  Germany,  in  the  circle  of 
Lower  Saxony  and  duchy  of  Mecklenburg.  It  lies  be¬ 
tween  the  bifhopric  and  duchy  of  Schwerin,  the  lord- 
fhips  of  Stocrock  and  Stargard,  Pomeiania,  and  the 
marquifate  of  Brandenburg  ;  and  is  75  miles  in  length 
and  7  in  breadth.  It  contains  feveral  fmall  lakes,  and 
the  principal  town  is  Guftrow. 

VANDERMONDE,  member  of  the  National  Tn- 
flitute  of  Sciences  and  Arts,  was  born  at  Paris  in  the 
year  1735-  He  devoted  his  youth  to  felf-inftrudlion  ; 
and  even  at  the  age  of  thirty  was  far  enough  from  fuf- 
peding  that  he  was  defined  to  iuftrud  others  in  his 
turn.  Chance  brought  him  near  to  the  celebrated  Fon¬ 
taine,  That  fexagenary  geometrician  eafily  divined  the 
progrefs  which  Vandermonde  would  one  dry  make  in 
the  mathematics ;  in  him  he  anticipated,  as  it  were,  a 
fuccefior  to  himfelf ;  lie  pntronifed  and  carefled  him, 
let  him  into  the  fecret  of  his  refearches,  calculations, 
inventions,  of  that  lively  enjoyment  which  profound 
fpeculation  gives  to  an  elevated  attentive  mind ;  and 
which,  blended  with  the  fweet3  of  tranquillity,  the 
charms  of  retreat,  and  the  confcioufnefs  of  (uccefs,  be¬ 
comes  often  a  fort  of  paffion,  as  felicitous  as  durable. 

All  that  time  Fontaine,  whole  attention  was  again  di- 
refteJ  to  the  refearches  which  he  had  added  to  thole  of 
lean  Bernoulli,  relative  to  the  then  famous  queltion  of 
the  toutocrcnes ,  had  the  glory  to  be  vanquished  only  by 
D’Alembert  and  La  Grange.  Vandermonde,  a  witnefs 
to  this  combat,  nectilarily  illuftrious,  animated  by  the 
honour  which  he  faw  annexed  to  that  glorious  defeat, 
enchanted  with  the  light  of  Fontaine,  as  happy,  in  fpite 
of  his  age,  from  his  love  of  geometry,  as  a  youth  of 
twenty  could  be  with  a  fentiment  lefs  tranquil,  thought 
he  (hould  infure  his  happinefs  for  ever,  by  yielding  to  a 
paffion  which  the  ice  of  age  could  not  extinguifli  ;  in  a 
word,  he  devoted  himfelf  to  geometry. 

His  labours,  however,  were  for  iome  time  fecret; 
and  perhaps  the  public  would  never  have  enjoyed  the 
benefit  of  any  of  his  works,  if  another  geometrician 
(whofe  name,  fays  Lacepede,  cannot  be  pronounced,  in 
this  place,  without  a  mixture  of  interefl  and  regret)  had 
not  infpired  him  with  a  confcioufnefs  of  his  own  (Length., 
and  courage  to  difplay  it.  Fontaine  had  already  devo¬ 
ted  him  to  geometry  ;  Dufejour  exhorted  him  to  pene¬ 
trate  even  into  its  fan&uary.  In  brief,  he  prefen  ted 
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V»n.Vf  h'r.ifdf  to  the  Academy  of  Sciences,  into  which  he  vras 
nu>rvi*,  admitted  in  1771  5  nnd  in  that  very  }tar  ju -lifted  the 
fuffrages  of  his  alfociates,  by  a  paper  which  he  publifh- 
ed  relative  to  the  refolution  of  equations. 

From  the  iblh  century  the  method  of  refolving  equa¬ 
tions  of  the  four  fiift  degrees  has  been  known,  and  (ince 
that  time  the  general  theory  of  equations  has  received 
great  improvements.  In  fpite,  however,  of  the  recent 
labours  of  many  great  geometricians,  the  folutions  of 
equations  of  the  fifth  degree  had  in  vain  been  attempt 
ed.  Vandermonde  willed  to  confolidate  his  labours 
with  thofe  of  other  illuftrious  analyfts;  and  he  propofed 
■a  new  theory  of  equations,  in  w’hich  he  feems  to  have 
rnade  it  particularly  his  bufinefs  to  fimplify  the  methods 
♦if  calculation,  and  to  contrad  the  length  of  the  formula, 
which  he  confidcied  as  one  of  the  greateft  difficulties 
♦?f  the  fubjeft. 

This  work  was  quickly  followed  by  another  on  the 
problems  called  by  geometricians  problems  of  fttuation. 

It  feems  to  have  been  the  deftiny  of  Vandermonde,  as 
well  as  of  Fontaine,  who  (irll  initiated  him  into  the  my- 
{leries  of  mathematical  fcience,  to  labour  frequently  up. 
on  fubjefts  already  handled  by  tie  greateft  niafter  .  In 
his  firlt  memoir  he  had  ftarted,  fo  to  fpeak,  in  compe¬ 
tition  with  La  Grange  and  Euler  ;  in  his  fecond,  with 
Euler  and  Leibnitz.  This  laft  was  of  opinion  that  the 
analyfis  made  ufe  of  in  his  lime,  by  the  geometricians, 
was  not  applicable  to  all  quell  ions  in  the  phyfical  feten- 
ces ;  and  that  a  new  geometry  {hould  be  invented,  to 
calculate  the  relations  of  pol-tiousof  different  bodies,  m 
•  fpace  :  this  he  called  geometry  of fttuathn* .  Excepting, 
however,  one  application,  made  by  Leibnitz  himfelt,  to 
the  game  of  folitaire,  arid  which,  under  the  appearance 
of  an  objeft  of  curiollty,  fcarcely  worthy  the  fubhmity 
and  ufefolnefs  of  geometry,  is  an  example  tor  Giving 
the  ir.oft  elevated  and  important  quefttons,  Euler  was 
almoll  the  only  one  who  had  praAifed  this  geometry  of 
fituation.  He  had  reforted  to  it  for  the  lolutton  of  a 
problem  called  the  cavalier,  which  alfo  appeared  very 
familiar  at  firlt  fight,  and  was  alfo  pregnant  with  ufe- 
fnl  and  important  applications.  This  problem,  with 
the  vulgar,  confuted  merely  in  running  through  all  the 
cafes  of  the  chefs  board,  with  the  knight  of  the  game  of 
chefs;  to  the  profound  geometrician,  however,  it  was 
a  precedent  for  tracing  the  route  which  every  body 
mult  follow,  whofe  courfe  is  fubmitted  to  a  known  law, 
by  conforming  to  certain  required  conditions,  through 
■all  the  ooints  d. footed  over  a  fpace  in  a  prefenbed  or¬ 
der.  Vandermonde  was  chiefly  anxious  to  hud  in  this 
fpecies  of  analyfis  a  Ample  notation,  likely  to  facilitate 
the  making  of  calculations  ;  and  he  gave  an  example  of 
this,  in  a  thort  and  eafy  folution  of  the  fame  p.oblem 
of  the  cavalier,  which  Euler  had  rendered  famous. 

His  talk  for  the  high  conceptions  of  the  fpecnlative 
feitnees,  as  blended  with  that  which  the  cunor  patn* 
naturally  infpirts  for  objetts  immediately  uitful  to  fo 
ciety,  had  led  him  to  turn  his  thoughts  towaids  per 
feding  the  arts  converfant  in  weaving,  by  indicating  a 
manner  of  noting  the  points  through  which  are  to  paf* 
the  threads  intended  to  form  the  lines  which  terminate 
'  the  fort  ace  of  different  regular  bodies;  accordingly  a 
great  »art  of  the  above  memoir  is  taken  up  with  tins 

fUbjnihe  ycat  following  '•  ^  Pr'1,tcd  ?  tHrd  n  e 

moir ;  in  winch  he  traced  out  anew  path  for  gcoine- 
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ter*,  difeovering,  by  learned  analytical  refbrehes,  it  ra¬ 
tio, ud  quantities  of  a  new  fpecies,  fltewmg  the  leqtjcU 
of  which  thefe  irrationals  are  the  terms  or  the  fun.  and 
pointing  out  a  dire  it  and  general  method  of  making  in 
them  all  the  poffible  reductions. 

In  the  fame  year  appeared  his  work  oil  the  r-hmina- 
tion  of  uuknowu  Quantities  in  Algebra.  Ibis  elimi¬ 
nation  is  the  art  of  bringing  back  thofe  equat  ions  which 
include  many  unknown  quantities,  to  equations  which 
only  contain  one.  The  perfedion  of  refcarchcs  in  this 
art  would  confift  in  obtaining  a  general  and  particular 
formula  of  elimination  in  a  form  the  moft  concife  and 
convenient,  in  which  the  number  of  equations  and  their 
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degrees  (hould  be  defigned  by  indeterminate  letters. 
Vandermonde,  while  he  confidcied  the  geometers  as  ve- 
ly  diftant  from  this  point,  had  fome  glimpfe  of  a  pofli- 
bility  of  reaching  it,  and  propofed  feme  new  methods 
of  approaching  nearer  it. 

In  1778,  he  prefented,  in  one  of  the  public  fittings 
of  the  Academy,  a  new  lyltcm  of  harmony,  which  he 
detailed  more  folly  in  another  public  fitting  of  1780. 

In  this  fyltem,  Vandermonde  reduces  the  modes  of  p-o- 
ceeding  adopted  until  his  time,  to  two  principal  rules, 
which  thus  become  eft.tbhffied  on  effcfls  admitted  by  all 
muticians.  Thefe  two  general  rules,  one  on  the  fuc- 
ceffion  of  according  founds,  the  other  on  the  arrange¬ 
ment  of  the  parts,  depend  themfelves  on  a  law  more  ele¬ 
vated,  which,  accoiding  to  Vandetmonde,  ought  to  rule 
the  whole  fcience  of  harmony-. 

By  the  publication  of  this  wmk.  he  fatitfa&orily  at¬ 
tained  the  end  he  had  propofed  to  himfclf,  and  o. .tamed 
the  fuffrages  of  three  grea’t  men,  reprefentatives,  fo  to 
fptak,  of  the  three  great  fchools  of  Germany,  France, 
and  Italy  ;  Gluck,  Philklor,  and  l’iccini. 

With  thefe  labours,  intermingled  with  frequw.it  re- 
fearches  on  the  mechanic  ai  ts,  as  well  as  on  ohjedts  of 
political  economy,  the  attention  of  V  ar.dtrmonde  was  ta¬ 
ken  up  1  when,  July  14  1  7^9»  the  vo!ce  °-r  liberty  le- 
fou tided  over  the  whole  furface  of  France,  and  hidden- 
] y  al]  the  thoughts,  as  well  a«  all  the  SffeAions,  of  Van¬ 
dermonde,  weie  engaged  on  the  fide  of  what  he  called 
liberty. 

lie  became  fo  furious  a  ^emocrate,  fo  outrageous  an 
enemy  to  every  thing  eftablifhed,  that  he  concurred  ui 
the  abolition  of  the  Royal  Academy,  of  which  he  had 
been  fo  ambitious  of  becoming  a  member,  and  affoeiated 
himfclf  clolely  with  Robefpiene,  Marat,  and  the  reft  of 
that  atrocious  gang  of  villains,  who  covered  France  with 
ruins,  with  fcaffolds,  and  wiih  blood.  I  his  part  of 
Vandermonde’s  hiftory  is  fuppreffed  by  his  tulogift 
Lacepede,  becaufe,  forfooth,  difeuflions  on  political  opi¬ 
nions  ought  not,  in  his  opinion,  to  be  admitted  into  the 
fanctuary  of  the  faiences. 

In  that  fantiuary  he  did  not  long  remain.  Soon  af¬ 
ter  his  atrocities,  lie  was  attacked  by  a  diforder  in  his 
lungs,  which  almoll  taking  away  his  breath,  manifefted 
itfeh  by  alarming  fymptoms,  and  conducted  him  by  ra- 
piJ  Itcps  to  the  tomb.  He  died  in  the  end  of  the  year 
‘1795;  a  (hiking  inftance  of  the  wayward  violence  of 
the  human  mind,  which  even  the  love  of  fcience  could 
r-.o  keep  at  a  di'larcc  from  tumult  and  uproar. 

VARENIUS  (Bernard),  a  learned  Dutch  geogra- 
ohe-  and  phyfician  of  the  17th  century,  w  ho  was  author 
;  f  the  belt  mathematical  treatile  on  geography,  intit  led, 
Gcographia  Univcrfalis,  in  qua  aJJ'Ultones  guuralis  'lulu- 
c  A  o.  ris 
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Variable  r'ts  explicanlur .  This  excellent  work  ha3  been  tranflate.1 
Variolas  int0  languages,  and  was  honoured  by  an  edition, 


Vaccinse. 
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vaccir  re 
lon^  kntvvn 


with  improvements,  by  Sir  Ifaac  Newton,  for  the  nfe 
of  his  academical  fiudents  at  Cambridge. 

VARIABLE,  in  geometry  and  analytics,  is  a  term 
applied  by  mathematicians  to  fnch  quantities  as  are  con- 
fidered  in  a  variable  or  changeable  ft?te,  cither  increa¬ 
sing  or  decrcaftng.  Thus  the  abfeiffes  and  ordinates  of 
an  cllipfis,  or  other  curve  line,  are  variable  quantities ; 
hecaufe  thefe  vary  or  change  their  magnitude  together, 
the  one  at  the  fame  time  with  the  other.  But  fome 
quantities  may  be  variable  by  tbemfelves  alone,  or  while 
thofe  connected  with  them  are  con  ft  ant  :  as  the  abfeiffes 
of  a  parallelogram,  whofe  ordinates  may  be  conftdered 
as  all  equal,  and  therefore  conftant  ;  nlfo  the  diameter 
or  a  circle,  and  the  parameter  of  a  conic  fedtion,  are 
conP.  ant ,  w  Lile  their  abiciffes  are  'variable.  See  Flux  ions, 
Encycl. 

VARIATION  of  Curvature,  in  geometry,  is u fed 
for  that  inequality  or  change  which  takes  place  in  the 
curvature  of  all  curve  -  except  the  circle,  by  which  their 
curvature  is  more  or  lefts  in  different  parts  of  them  ;  and 
this  variation  conftitutes  the  quality  of  the  curvature  of 
any  line. 

VARIOLJE  Vaccine,  or  Cow-p?x,  is  the  name 
commonly,  though,  as  fome  people  think,-  improperly, 
in'wi'onctf- f ,ven  to  a  vtry  ftnguhr  difeafe,  which,  for  two  or  three 
terfhire,  years  p aft,  has  occupied  a  great  (hare  of  the  attention  of 
medical  men.  It  ha3  been  many  years  prevalent  in  fome 
cf  the  great  daily  counties  in  England,  particularly 
Oloucefterfliire ;  and  it  has  been  long  undeiitood  by 
the  farmers  and  others  in  thefe  counties,  that  it  for  ever 
exempts  all  perfons  who  have  been  infeded  with  it 
from  the  contagion  of  fmnll  pox. 

It  is  very  furprifing  thrt,  though  they  knew  this 
fad,  rnd  although  no  perfon  had  ever  been  known  to 
die  of  the  cow-pox,  they  never  thought  of  having  re- 
courfe  to  a  voluntary  infection  of  this^ kind,  in  order  to 
free  tbemfelves  and  their  families  from  the  poftibility  of 
bemg  infe&ed  with  the  variolous  poifon,  which  fo  o*fti  n 
proves  mortal.  In  one  cafe,  indeed,  communicated  to 
%  Dr  Pearfon  by  Mr  Downe  of  Biidport,  the  experiment 
%vas  long  ago  tried  by  a  farmer  Upon  his  own  perfon, 
and  with  complete  fucctfs  :  Eat  this  only  makes  it  the 
more  wonderful  that  his  example  fhould  not  have  been 
*  followed. 

In  the  town  of  Kiel,  however,  in  the  duchy  of  Hol- 
ftein,  where  the  difeafe  is  faid  to  be  well  known,  as  fre¬ 
quently  affe&ing  cows,  we  are  told  that  children  a-e 
iometiinc4  inoculated  with  cow-pox  ( Die  Finnm),  with 
a  vew  to  Older vc  their  beauty  ;  but  that  the  people  in 
the  country  do  not  like  this  inoculation,  becaufe  they 
pietend  that  it  leaves  be  Lind  it  fever?.!  thiorders. 

Witli  t lit fe  exceptions,  Dr  Jenner  was  the  ftrft  per- 

. .  l*on  u*h°  introduced  the  vaccine  inoculation ;  and  to  him 

i>y*Df  Jen-  the  Puh][c  sre  indebted  for  the  firft  careful  and  ac- 
ner.  curate  investigation  of  this  interefting  fubjedt.  Tire 
following  is  his  account  of  the  origin  and  hitiory  of  the 
4  dileafe,  and  of  its  chvra&eriftie  fyrnptoms. 

Or  j  i.of  “There  is  a  dileafe  to  which"  the  horfe,  from 
thed-feafe,  fTte  of  domeilication, 
uccofdii'ir  •  i 

k  ritrs  have 
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ter  it  has  undergone  the  modification  which  I  (hall  pre-  Variola- 
fently  fpeak  of),  which  bear3  fo  flrong  a  refemblance  to  Vaccin»* 
the  fmall  pox,  that  I  think  it  highly  probable  that  it 
may  be  the  iource  of  that  difeafe. 

“In  this  dairy  county  ( Gloucefterfhire),  a  great 
number  of  cows  are  kept,  and  the  office  of  milking  is 
performed  indiferiminately  by  men  and  maid  fervants. 

One  of  the  former  having  bee  n  appointed  to  apply  dref- 
fings  to  the  heels  of  a  ho  Ac  affedtVd  with  tbegreafe ,  and 
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and  1  welling  in  the  heel,  from  which  iffiies  matter  pof- 
feffing  properties  of  a  very  peculiar  kind,  which  Rems 
capable  of  generating  a  difeufe  in  the  human  body  (af- 
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not  paying  due  attention  to  cleanlinefs,  incantioufly 
bears  lrn  part  in  milking  the  cows  with  fome  particles 
of  the  infectious  matter  adhering  to  his  fingers.  When 
this  is  the  cafe,  it  commonly  happens  that  a  difeafe  is 
communicated  to  the  cows,  and  from  the  cows  to  the 
dairy  maids,  which  fpreacis  through  the  farm  until  moll 
of  the  cattle  and  domeftics  feel  its  unpleafant  confe- 
quences.  This  difeafe  has  obtained  the  name  of  the 
cow  pox.  It  appears  cn  the  nipples  of  li  e  cows  in  the? 
form  of  irregular  puftules.  At  ihcir  fhft  appearance on  th. 
they  are  commonly  of  a  palifh  blue,  or  rather  of  a  co-Cow  ar,d 
lour  fome  what  approaching  to  livid,  aid  3re  Unround- 
ed  by  an  eryftpelatous  inflammation.  Thefe  puftules, her. 

clefs  a  timely  remedy  be  applied,  frequently  degene¬ 
rate  into  phagedenic  ulcers,  which  prove  extremely 
troublcfome.  Tht  animals  become  indifDofed,  and  the 
fecretion  cf  milk  is  much  leflei.ed.  lnlhmed  lpots  now 
begin  to  appear  on  different  parts  of  the  hands  of  the 
domeftics  errpleytd  in  milking,  and  fometimes  on  the 
wriils,  which  quickly  run  on  to  Suppuration,  hill  affu- 
mmg  the  appearance  of  the  fmall  velications  produced 
by  a  burn.  Moil  commonly  they  appear  about  the  joints 
of  the  fingers,  and  ?.t  their  extremities ;  but  whatever 
parts  are  affedted,  if  the  fituatii-  wift  admit,  thefe  fu- 
perftcial  fuppnratious  put  on  a  circular  form,  with  their 
edges  more  elevated  than  their  centie,  and  of  a  colour 
distantly  approaching  to  blue  Abiorption  takes  place, 
and  tumors  appear  in  each  amTa.  The  fyftcm  becomes 
affeCted,  the  pulfe  is  quickened,  and  (htverings,  with 
general  lailiiude,  and  pain*  about  the  loins  and  limbs, 
with  vomiting,  come  on.  The  head  is  painful,  and  the 
patient  is  now  and  then  even  affected  with  delirium. 

Thele  fvmptoms,  varying  in  their  degrees  of  violence, 
generally  continue  from  one  day  to  three  or  four,  lea¬ 
ving  ulcerated  fores  about  the  hands,  which,  from  the 
fallibility  of  the  parts,  arc  very  troiibldorne,  aim  com¬ 
monly  heal  (lowly,  frequently  becoming  phagedenic, 
like  thofe  from  whence  they  fprung.  The  lips,  nor- 
tnls,  eyelids.  ?nd  other  part*  of  the  bo  \\  are  fomctimes 
affedted  with  fores  ;  but  thde  evidently  arne  horn  their 
being  needlefsly  rubbed  or  icrarc.hed  with  the  patient's 
infected  lingers.  No  eruptions  of  the  (kin  have  follow¬ 
ed  the  decline  of  the  feverifh  fyrnptoms  in  any  inltance 
that  has  come  under  my  inipeclion,  one  only  excepted  ; 
and  in  this  cafe  a  very  few  appeared  on  the  anus  :  they 
were  very  minute,  of  a  vivid  red  colour,  and  loon  died 
away  without  advancing  to  maturation  :  fo  that  I  can¬ 
not  determine  whether  they  had  any  connection  with 
the  preceding  fyrnptoms, 

“  Thus  the  dileaie  makes  itsprogrefs  from  the  horfe 
to  the  nipple  of  the  cow,  and  from  the  cow  to  the  hu¬ 
man  fubjeCt. 

“  Morbid  matter  of  various  kinds,  when  abforbed  in-  fingula* 
to  the  iyfteni,  may  produce  effects  in  fome  degree  ftmi- rity, 
lar  ;  but  what  render^  the  cow-pox  virus  fo  extremely 
lingular  is,  that  the  peifon  who  has  been  thus  affected 

is 
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|rinT;e  Js  for  ever  after  fecure  from  the  infe&ion  of  the  fmall- 
■:dnx.  pOX  .  neither  expofnre  to  the  variolous  tfHuvia,  nor  the 
t  -v  irferdon  of  the  matter  into  the  (kin,  producing  this 
■  diftemper. 

4,  lah  h  “  It  is  neceffary  to  obferve,  that  populous  fores  fre- 
me*  quentlv  appear  fpontaneoufly  on  the  nipples  or  cows  ; 
t  senn*  an  ]  indances  have  occurred,  though  vsiy  rarely,  of  the 
hands  of  rhe  fervants  employed  in  milking  being  affed- 
0  r  dif  ed  with  fores  in  confequencc,  and  even  of  their  feeling 
c  <  an  indifpofltion  from  abforption.  Thefe  puftules  are  of 
a  much  milder  nature  than  thofe  which  arife  from  that 
contagion  which  cowftitut.es  the  true  cow-pox.  They 
are  always  free  from  the  bluifli  or  livid  tint  fo  confpicn- 
011s  in  that  difeafe.  No  eryflpclas  attends  them,  nor 
do  they  fhew  ?>ny  phagedenic  difpoflrion,  as  in  the  other 
cafe,  but  quickly  terminate  in  a  fcab,  without  creating 
any  apparent  difordcr  in  the  cow.  This  complaint  ap¬ 
pears  at  v?rious  ftalons  in  the  year,  but  moli  common¬ 
ly  in  the  fpving,  when  the  cows  are  ftrli  taken  from 
their  winter  food  and  fed  with  grafs  It  is  very  apt  to 
appear  alfo  when  they  are  fuckling  their  young.  But 
this  difeaie  is  not  to  be  conlidered  as  frmilar  in  any  re- 
fpedt  to  that  of  which  1  am  treating,  as  it  is  incapable 
cf  producing  any  fpccific  effects  on  the  human  conftitn- 
tior..  However,  it  is  of  the  g  reate  ft  confequence  to 
point  it  out  here,  left  the  want  of  difci  imitation  ftiould 
occaf.on  2n  idea  cf  fccuiity  from  the  infection  of  the 
fmall-pox,  which  might  prove  ddullve.” 

Dr  Jenner  adds,  that  the  active  quality  of  the  virus 
from  the  horfe’s  heels  is  greatly  inercated  after  it  has 
a&ed  on  the  nipp’es  of  the  cow,  as  it  rarely  happens 
that  the  horfe  affects  his  dreffer  with  fores,  and  as  rare¬ 
ly  that  a  milkmaid  cieapes  the  infection  when  fhe  milks 
infeded  cows.  It  i\  molt  a&ive  r.t  the  commencement 
of  the  difeafe,  even  before  it  has  acquired  a  pus-1  ke  ap¬ 
pearance.  Indeed  the  Dodor  is  rather  induced  to  think, 
t!  at  the  matter  lofes  this  property  entirely  as  foon  as  it 
is  fecreted  in  the  form  of  pas,  and  that  it  is  the  thin 
darkifh  looking  fluid  only,  oozing  from  the  newly  form¬ 
ed  cracks  in  the  heels,  iimilar  to  what  fometimes  ex¬ 
udes  from  eryiipelatous  binders,  which  gives  the  dUeafe. 
He  is  led  to  this  opinion,  from  having  often  infeited 
pus  taken  from  old  fores  in  the  heels  of  horffcs,  into 
Cerate  he  s  made  with  a  lancet,  on  the  found  nipples  of 
cows,  which  has  produced  no  other  effect  tliUn  limple 
inflammation. 

He  1V  uncertain  if  the  nipples  of  the  cow  arc  at  all 
time*  ftffecptible  of  being  aded  upon  by  the  virus  from 
the  .horfe,  but  rather  fufpeds  that  they  muft  be  in  a 
{late  of  predifootition,  in  order  to  eriiurc  the  elicit. 
But  he  thinks  it  is  clear  that  when  the  cow  pox  virus  is 
once  generated,  the  cows,  when  milked  w ltli  a  hand 
really  infeded,  cannot  rtflft  the  contagion,  in  what¬ 
ever  date  their  nipples  may  chance  to  be.  He  is  alfo 
doubtful  whether  the  matter,  either  from  the  cow  or 
the  horfe,  will  affed  the  found  fkin  of  the  human  body; 
but  thinks  it  probable  that  it  will  not,  except  on  thofe 
paits  w'here  the  cuticle  is  very  thin,  as  on  the  lips. 

At  what  period  the  cow-pox  was  firft  noticed  in 
Gloucefterfhire  is  not  upon  record.  The  okleft  farmers 
were  not  unacquainted  with  it  in  their  earlieft  days 
when  it  appeared  upon  their  farms,  without  any  devia¬ 
tion  from  the  phenomena  which  it  now  exhibits.  Its 
connedion  with  the  fmal!  pox  feema  to  have  been  un¬ 
known  to  them.  Probably  the  general  introduction  of 


inoculation  flrft  occsfioned  the  difeovery.  Dr  Jetlncr  Vann  x 
conjedures  that  its  rife  in  that  neighbourhood  may  not  Vac^nx< 
have  been  of  very  remote  date,  as  the  pradice  of  milk¬ 
ing  cows  might  foimerly  have  been  in  the  hands  ot 
women  only  ;  and  confequei.tly  the  cows  might  not  in 
former  times  have  been  expo  fed  to  t  lie  contagious  mat¬ 
ter  brought  by  the  men  fervants  from  the  heels  of 
horfes.  He  adds,  that  a  knowledge  of  the  fource  of 
the  infedion  is  new  in  the  minds  ot  mo  ft  of  the  farmers,  v 
but  lias  at  length  produced  good  con  frequences  ;  and 
that  it  ftems  probable,  from  the  precautions  they  are 
now  difpoftd  to  adopt,  that  the  appearance  of  the  cow- 
pox  in  that  quarter  may  either  be  entirely  txlinguiflied 
or  become  extremely  rare. 

“  With  refped  to  the  opinion  adduced  (  Dr  Jenner  ob- 
ferves),  that  the  fourceof  the  infedion  is  a  peculiar  mor¬ 
bid  matter  arifing  in  the  ho;  ft  ;  although  i  have  riot  (fays 
he)  been  able  to  prove  it  from  actual  experiments  con¬ 
cluded  immediately  under  my  own  eye,  vet  the  evi¬ 
dence  I  have  adduced  appears  to  eitablilh  it. 

“  They  who  are  not  in  the  habit  of  conducting  ex¬ 
periments,  may  not  he  aware  oi  the  coincidence  of  cir- 
cumftances  neceflary  lor  their  being  managed  fo  as  to 
prove  perfedly  dtcili  ve  ;  ncr  how  often  men  engaged 
in  profcflioivd  put  fails  me  liable  to  interrupt  ions,  which 
difappoinc  them  almoit  at  the  inflant  of  their  being  ac- 
compiifked  ;  however,  I  feci  no  room  for  hefitation  re- 
fpeding  the  common  origin  of.  the  difeafe,  being  well 
convinced  that  it  never  apprms  among  the  cows,  except 
it  can  be  traced  to  a  cow  introduced  among  the  general 
herd  which  lias  been  previoufly  infeded,  or  to  an  in- 
feded  fervant,  lirlefs  they  have  been  milked  by  fonie 
one  who,  at  the  iame  time,  ha*  the  care  oi  a  horfe  af¬ 
fected  with  difeafed  heels.” 

'The  following  cafe,  which  we  alfo  quote  from  Dr 
Jenner,  would  feem  to  (hew  that  not  only  the  heels  of 
tiie  horfe,  hut  other  parts  of  the  body  of  that  animal, 
are  capable  of  generating  the  virus  which  produces  the 
cow  pox. 

“  An  extend vc  inflammation  of  the  eryfipelztous 
kind  appeared,  without  any  apparent  caufe,  upon  the 
upper  put  cf  the  thigh  of  a  fucking  colt,  the  piopcrty 
of  Mr  Millet,  a  farmer  at  Rockhampton,  a  village  near 
Berkeley.  1  he  inflammation  continued  feveral  weeks, 
and  .;t  length  terminated  in  the  formation  of  three  or 
four  filial!  abfceiTe*.  The  inflamed  parts  were  foment¬ 
ed,  and  didftngs  were  applied  by  fome  cf  the  fame  per- 
ftrt.s  who  were  emokjed  in  milking  the  cows  The 
number  of  cows  nr.lkei  was  t wenty-ionr,  and  the  whole 
of  them  had  the  cow-pox.  The  milkers,  confiding  of 
the  farmer’s  wife,  a  man,  and  a  maid  fervant,  were  in- 
feefed  by  the  cows.  The  man-fervant  had  previoufly 
gone  through  the  fmall  pox,  and  felt  but  little  of  the 
cow  pox  The  fervant  maid  had  fome  years  btfore 
been  infedled  w  ith  the  cow  pox,  and  (he  alfo  felt  it  now 
in  a  flight  degree  :  but  the  farmer’s  wife,  who  never 
had  gone  through  either  of  thefe  difeafes,  felt  its  eftt&s 
very  fevertly.  That  the  difeafe  produced  upon  the 
cows  by  the  colt,  and  from  them  conveyed  to  thofe 
who  milked  them,  was  the  true  and  not  the  fpurious 
cow-pox,  there  can  be  fcarcely  any  room  for  fufpicion  ; 
yet  it  would  have  been  more  completely  falisfactory 
had  the  effects  of  variolous  matter  been  afcertained  on 
the  farmer’s  wife;  but  there  was  a  peculiarity  111  her 
fituation  which  prevented  my  making  the  experiment. ’* 
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authors  have  not  Iren  ;II 

adopt  Dr  Jcnner'g  opinion  that  this  diteafe  derives  its 
origin  from  the  greafe  in  hoife-.  We  hive  Teen  the 
gDoftor  himfelf  allow  that  he  has  not  been  able  to  prove 
it  decifively  by  aAual  experiments  ;  and  to  eftablifh  a 
fa&  fo  contrary  to  all  analogy,  perhaps  no  weaker  evi¬ 
dence  ought  to  be  admitted.  The  only  other  beltial 
diforder  with  which  we  are  acquainted,  which  is  ca 
pable  of  being  communicated  by  contagion  to  the  hu¬ 
man  fpecies,  is  hydrophobia  ;  but  here  the  diforder  is 
the  fame  in  man  as  in  the  animal  from  which  he  derives 
it  ;  and  the  analogy  holds  good  in  the  propagation  of 
the  vaccine,  difeafe  from  the  cow  to  her  milker.  But 
that  the  difeharge  from  a  local  difeafe  in  the  heel  of  a 
horfe  fhonld  be  capable  of  producing  a  general  diforder 
in  ti  e  con  11  it ut ion  of  ?.  cow,  with  fvmptoms  totally  dif¬ 
ferent,  and  that  this  new  d.’feaft  once  produced  fhould 
be  capable  of  maintaining  an  uniform  character  in  the 
cow  ted  in  man.  Teems  a  much  greater  departure  from 
the  ordinary  proceeding  of  Nature.  We  arc  very  far 
from  faying  that  this  is  impoflible ;  for  little  indeed  do 
we  know  of  what  Nature  can  or  cannot  do.  All  we 
mean  to  lay*  is,  that  a  fa£t  fo  very  extraordinary  ought 
not  to  be  haflily  admitted. 

In  HoHltin,  we  are  told  that  the  farmers  do  not 
know  of  ary  relation  milling  between  the  greafe  and 
the  cow  pox,  at  lealh  a  perfon  who  re  fried  three  years 
in  that  country  never  heard  of  any.  This,  however,  is 


certainly  no  proof.  The  fame  communication  which 
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contains  this  remark  (a  letter  from  Dr  l)e  Carro  of 
Vienna  to  Dr  G.  Pcarfon)  adds,  “  that  in  great  farms 
-men  do  not  milk  cows,  but  that  in  the  fmaller  ones 
that  happens  very  often  ;  that  a  difeafe  of  hoi  ft  p,  called 
vuiul'f  (true  German  name  for greoft),  is  known  by  all 
thofe  who  take  care  of  them  ;  that  old  horfes  paiticu- 
larly,  attacked  with  the  mauke,  are  always  put  in  cow’s 
(tables,  and  there  are  attended  by  women  ;  and  that  it 
ds  particularly  in  harvefl  that  men  in  fmall  farms  milk 
cow6. It  mult  be  allowed,  then,  that  in  this  fitua- 
-tion,  fuppofing  Do<ftor  Jenncr’s  opinion  well  founded, 
tlie  cow-pox  was  naturally  to  be  looked  for,  and  here 
eccordingly  we  find  it.  The  qudtion  is  certainly  of  no 
real  utility,  and  therefore  it  has  very  properly  been  lefs 
-attended  to  than  other  points  ufpeCling  this  diforder 
which  lead  to  important  pradlical  corclulions 

Of  all  the  questions  which  have  arifen  relative  to  the 
cow-pox,  there  is  none  fo  interefling,  and  luckily  there 
is  none  which  has  received  jo  full  n  diiculfion,  or  fo  fa 
tifcfaftory  an  anfwer,  as  the  one  we  are  now  about  to 
conlider.  Are  thofe  perfone  who  have  once  had  the 
cowr* pox  effectually  and  for  ever  fecurtd  againfl  the  va¬ 
riolous  contagion  ? 

Dr  Jenner,  in  his  nrft  publication,  wa3  decidedly  of 
opinion  that  a  previous  attack  of  this  diforder  rendered 
the  human  body  for  ever  unfufceptible  o t  the  variolous 
virus;  and  be  tides  the  iimvcrfal  popular  belief  in  the 
countries  where  cow-pox  is  known,  he  brought  for¬ 
ward  a  number  of  cafes  in  fupport  of  bis  affertion.  By 
fome  of  thefe  it  appeared  that  per  Tons  who  had  been 
affc&ed  with  the  cow  pox  above  twenty  or  thirty  \  e'U'8 
before,  continued  fecure  againfl  infection,  eifhtr  by  the 
effluvia  from  patients  under  fmall  pox.  or  by  inocula¬ 
tion.  But  along  with  this  opinion  he  entertained  other 
two,  which,  to  many  people,  appealed  fo  furpafmg  as 
to  take  away  all  credit  irom  the  former.  The  iirll 
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was,  that  a  previous  attack  of  fmall-pox  did  not  p'cs 
vent  a  fubftquent  attack  of  cow  pox  ;  and  the  fcccnd 
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perhaps  fill  more  wonderful,  that  the  cow  pox 
virus,  although  it  rendered  the  conflitution  unfutcepti  4 
hie  of  the  fmall  pox,  fliouid  nevcrthelefs  leave  it  un-  c 
changed  with  refpeft  to  its  own  action,  for  that  the 
Tame  perfon  is  fufceptible  of  repeated  attacks  of  the 
-cow-pox. 

Thefe  opinions  have  been  fubmitted  to  the  teft  of 
very  extenfive  experience  by  a  variety  of  intelligent 
practitioners. ;  and  we  think  there  can  now  be  little  doubt 
that  the  two  lad  are  erroneous,  while  the  truth  of  the 
firfl  has  been  eflablifhed  by  an  immenfe  body  of  incon¬ 
trovertible  evidence. 

The  opinions  that  a  perfon  who  has  had  the  fmall- 
pox  may  afterwards  have  the  cow  pox,  and  that  the 
fame  perfon  may  have  the  cow-pox  more  than  once, 
probably  arofe  from  the  diflin&ion  between  the  local 
effects  of  the  vaccine  virus,  and  the  general  diforder  of 
the  conllitution  not  having  been  fufficienily  attended 
to.  It  is  generally  admitted,  that  in  the  inoculated 
fmall-pox  the  local  affe&ion  may  go  fo  far  as  that  a 
pnilule  (hall  arife  on  the  part,  containing  matter  capable 
of  communicating  the  true  fmall  pox  to  others,  and  yet, 
if  no  general  affedtion  of  the  conftituron  takes  place, 
the  patient  i6  not  fecure  from  the  diforder.  In  like 
manner,  there  are  cafes  upon  record  which  prove  that  a 
perfon  may,  after  having  had  the  fmall  pox,  have  a  local 
afft&ion  produced  by  inoculation,  in  which  true  vario¬ 
lous  matter  fhall  be  formed  capable  cf  communicating 
both  the  local  and  conltitutional  fymptoms  of  fmall- 
pox  to  others  ;  and  niirfcs,  when  much  expofed  to  va¬ 
riolous  contagion,  ofien  have  an  eruption  refeinbling 
fmall-pox  upon  fuch  parts  of  their  (kin  as  have  been  ex¬ 
pofed  to  the  action  of  the  virus,  though  they  have  for¬ 
merly  undergone  the  d  iff  ale.  Yet  there  is  probably 
no  perfon  at  this  day  who  will  go  fo  far  as  to  affert  that 
the  fame  perfon  can  have  die  fpecific  variolous  fever 
more  than  once. 

The  cafe  feem6  to  be  precifely  the  fame  with  refpe<2 
to  cow'- pox.  Doctor  Pearfon  and  others  have  inoculated 
a  number  of  perfons  after  they  have  had  the  fmall  pox 
with  the  vaccine  viius,  and  have  produced  only  the 
local  affection  and  by  the  fame  tell  it  is  ascertained 
that  the  lame  perfon  cannot  more  than  once  have  the 
conflitutional  fymptoms  of  the  cow  pox.  Dr  Wood- 
ville  indeed  tells  us  that  he  has  feen  one  cafe  ot  ge¬ 
nuine  cow-pox  puilule  and  fpecilic  fever  in  a  conllitu¬ 
tion  which  had  previoufly  fuffered  the  fmall-pox.  There 
can  be  no  higher  authority  on  this  fubjeCl  than  that  of 
Dr  Woodviile  ;  and  if  he  had  actually  feen  his  patient 
in  the  fmall  pox  as  well  as  the  cow  pox,  we  fhould  have 
admitted  this  fingie  cafe  as  completely  dec i live  of  the 
qudiion.  But  the  only  evidence  of  this  perfon  having 
had  the  fmall  pox,  is  the  affertion  of  the  patient  that  he 
had  it  when  a  child ,  Tins  we  can  by  no  means  luitam 
as  conch: five  in  oppofitiou  to  the  Doitor’b  own  expe¬ 
rience,  as  well  as  the  experience  of  Dr  Ptarfon. 


10  l 
■iftkilfie* 

x  plained, 


That  the  milkers  ait  iubjeft  to  repeated  attacks  of 


the  local  fynq  toms  of  cow  oox,  whether  they  have  had 
the  fmall  pcx  cr  not,  is  certain.  In  the  cafe  of  the 
farmers  fcrvr.nt9  at  Uockhan  pton.  which  we  have 
quoted  abov  f-onvDr  J  nntr,  one  of  whom  h?d  pic- 
v k  u fly  1  ndergi  ne  the  la  all  pox,  ?nd  ihe  othrr  the 
cow-pox,  and  both  of  whom  were  afterwards- ink  ckd 

by 


nn 
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VAR 


y,  ,he  POW  pox  /„  „  fliolt  Mr",  ^  feema  reafonable  to  able  for  producing  putrefa&ion  In  It 
the  cow  p  .  j  $  * _  ,  in  when  inferted,  was  found  to  produce  inf! 


This  matter,  Varlo’as 


conclude  that  the  local  fy raptors  only  were  prelent  in 
tlur  kfl  attack.  We  may  at  the  fame  time  obierve,  that 
in  a  cafe  of  th?s  kind,  where  a  very  painful  ulcer  is  pro¬ 
duced  in  a  very  fcnfiblc  part,  this  may  probably  be  at¬ 
tended  bv  an  increafed  frequency  of  pulfe  ;  yet  it  this 
has  not  the  fpccirk  marks  of  the  cow-pox  fever,  we 


when  inferted,  was  found  to  produce  inflammation,  fwell- 
ings  of  the  axillary  glands,  fever,  and  fometimes  erup¬ 
tions  ;  but  not  of  the  true  variolous  kind,  as  patients 
thus  inoculated  were  found  Rill  fufceptible  of  the  finall- 
pox  contagion.  It  is  furely  a  pofiible  fuppofition,  tho 
rneiely  a  conje&ure,  that  the  vaccine  matter  in  Mr  Ma- 


i  r 

<?  efs  cf 
,  :.ne 
ii  i*la* 


J*38  iTn-nfav  thaTfuTa  perfon  has  the  diforder  con-  lira’s  cafe  had  undergone  feme  fuch  change.  _ 
fjould  not  lay  that  tu^h  p  qqie  cafe  however,  is  in  feveral  refpeds  an  interefling 

^Wkh "refp c ft  to  the  principal  propofiuon,  that  the  one.  As  it  has  been  fuopofed  that  variolous  contagion, 

‘  /-  .  _ 1 - -  tVio,  rnnlKtPtmn  tin*  con 


t 


fpecilic  fever  of  cow-pox  renders  the  conff.tut.on  tin- 
fufceotible  of  the  variolous  fever,  we  think  no  doubt 
now  remains.  Above  IOCO  perfon*  who  have  under- 
.rone  the  vaccine  inoculation  have  been  afterwards  ino¬ 
culated  with  variolous  matter,  which  has  produced, no 
other  than  local  effedls.  Befdes  thefe,  there  have  been 
a  vail  number  inoculated  by  private  practitioners i  in  dif- 

_  •  »  i  .1  .  li  i  o  rv'if?  n  At 


1  12 

I'ecnvng- 
'  wt-il  au- 
*  ndca-td 
l.tphri’. 


communicated  in  the  form  of  exhalation,  does  not  af- 
fe&  the  conflitution  in  lefs  than  fourteen  or  fifteen  days, 
and  as  the  vaccine  matter,  communicated  by  inocula¬ 
tion,  produces  its  fpecilic  efft&s  fome  days  earlier,  it 
has  been  fuggefle^,  that  wherever  a  perfon  has  been  ac¬ 
cidentally’  expofed  to  variolous  effluvia,  we  fhouhl  en¬ 
deavour  to  articipate  the  fmall-pox  by  immediately  ino- 
*  "»  "™b" Kjf «S'h»  M  dilating  will,  ,1.?  vaccine  ,iJ.  11,,.  if  Om,  be  no- 
fetent  parts  of  the  k.ng  -  ■  ■  ,  ,  thing  faiaciotis  in  the  abnve  cafe,  „  appears  that  this 

b„„  renorttd.  ^  mJL  -odd  no,  Hop  , he  ptogtef.  of  the  fatall-pox, 

Z  :  V  g-“l  Sued  "«.d  1,L  been  conn  bttt  that  onr  patient  would  h, cut  the  addttton.l  dange, 
one  no\v  y  of  having  two  difeafes  inRead  ot  cue.  13 

municated  to  the  cub  ic.  f,  tmirplv  well  At  nil  events,  it  mull  be  allowed  that  this  child  had  Probably 

We  trull  no,  been  ittfefled  b ,  the  fotall-poa  before  the  vacctne 

fo  6™“?,  g  crnalnly  mil, tales  again!  this  condo.  tet  had  begun  to  prodccc  ,t.  fpccftc  .(KtOfc  and  pro- 
fo  fai  as  It  goeo,  cert  y  a,  bahly  even  before  the  inoculation.  I  bus  the  fmall-pox 

fion,  and  which,  We  quote  may  be  confldered  as  having  begun  before  the  cow-pox; 

at  by  the  °pP  ’  .  ,  ,  cKrunric  d  Review  fo-  Sep-  and  though  we  fliould  be  forced  to  allow  that,  matters 

it  bom  the  Medical  arid  Gh.rurgic.il  Review  to.  tnp  ^  fitualed>  thc  Utur  diforder  could  not  pre- 

Mr*  NlJim  furmeon  of  Carey  Street,  London,  ino-  vent  the  farther  progrefs  of  the  former  it  by  no  ..leans 
-  olr  Ma,  m,  ■  Y  vaccine  follows,  that  when  the  cow  pox  has  fairly  run  its  courfe, 

ciliated  a  ch.ld,  two  t  and  an  bdf  old.  ».  h  „  ft,^p,  |tfc  0f  fmall  por.  The 

gw  afllont^  the  mJ,  two  difeafes  moll  have  edited  i»  this  patient  ».  the 
fame  time,  though  thc  one  was  in  a  latent  Rate  curing 
the  aClive  Rage  of  the  other. 

Tills  folitary  cafe,  then,  is  by  no  means  conclufive, 
and  certainly  is  not  fufficient  to  outweigh  the  immeriie 


nifiLLCI  . . 

there  were  lufficicnt  marks  or  the  aflton  of  the  virus, 
and  from  this  time  to  the  end  of  the  Cifcafe  the  local 
affvclion  proceeded  regularly  and  without  interruption. 
On  the  eighth  day  the  child  complained  of  headache 
and  fick-cf- ;  had  a  quick  pulfe,  white  tongue,  and  in- 


-..id  fick-tf-  •  had  a  quick  putte,  wiute  tongue,  a..u  .u-  ......  -w  . . .  -  =  r  , 

ki  ’  with  snenWeinent  and  tenden.efs  in  the  mats  of  concurring  evidence  which  w  oppofed  to  it 
creaftd  heat,  e  u  • _  -  ,Up  nmrf.  (,f  thc  \Ve  proceed  r.ow  to  another  highly  important  br 


axilL  't  hefe  fvmptoms  fiibiided  in  the  courfe  of  the 
next  day,  and  the  child  remained  well  till  the  twelfth, 
whet,  it  had  a  very  fevere  attack  of  fever,  lucceedcd, 
the  following  day,  by  an  irruption;  the  appearance, 
progress,  and  termination  of  which,  left  no  doubt  m  the 
minds  of  feveral  eminent  practitioners  of  its  beipg  the 
fmall.pcx.  That  it  was  really  fo,  has  been  tmee  clear¬ 
ly  proved  by  inoculation.  There  was  a  child  ill  ot 
flnall-pox  in  the  he  ufe  ar  the  time  the  above  inoculation 

for  cow-pox  was  performed.” 

The  Reviewers  juftly  remaik,  that  the  lnilory  is  de¬ 
fective  in  not  defenbing  more  minutely  the  appearances 
of  the  inoculated  parts  at  the  different  ftages,  as  well  as 

i  i  ,  _ _  t  ho  rmtlpr 


.  » luc  1 1  e-v.  men  u  ^  r  ^  -v-  -  -  •  ?  ^ 

We  proceed  r.ow  to  another  highly  important  branch 
of  our  fubjed — thc  companion  or  the  advantages  and  gc-  of  tn* 

di  fad  van  tarts  of  the  two  difeafes,  with  a  view  to  the  '^*'v  f-r^- 
p.  r  tue. 

practice  ot  inoculation. 

Notwithfuriding  the  immenfe  number  cf  carcs  in 
which  the  iuocuhtion  of  the  cow-pox  has  been  tried, 
we  are  not  yet  fully  qualified  to  appreciate  the  v ?lue  or 
the  new  practice  ;  becaafe  the  diieafe  lias  varied  very 
much  in  feverity,  and  tven  1  •  its  moft  remarkable  fynip-  t 
toms,  and  that  without  any  caufe  which  lias  yet  been 
difeovered. 

Dr  jenner’s  account  of  the  difeafe  gave  us  reafon  to 
think  that  the  local  affedtion  in  cow-pox  was  :uore  fe- 


of  the  inoculated  parts  at  tl«  d dtcrent  ag^  ^  ^  .n  (he  ;Rocula,ed  fma,l.pox  :  That  the  fever 

in  not  mentioiii.  g  t  -  g  .  difeafe  was  never  attended  with  dangerous  fymp- 

had  been  taken  preview  »  be.ng  ufe...  .  Loti,  thele  ^  ^  (ymptonls  which  cfLA  the  patient 

with  feverity  are  entirely  fecondary,  excited  by  the  irri- 


naO  DCCU  y  O  .  .  ii 

points  are  the  more  important,  as  a  fnfpicion  naturally 
arifes,  that  the  local  affedion  winch  fucceeded  the  vac¬ 
cine  inoculation  was  not  the  genuine  cow-pox  puttale, 
but  one  of  the  fpurious  kind,  which  had  not  the  power 
of  dellroying  variolous  fufceptibility.  I  he  matter  ha- 
vin^  been  fin nilhed  by  Dr  Jencer,  no  doubt,  renders 

^  -  .  «  r  1  _lL  .  mi-  **  itroQ 


tstir.g  p’-oceffcs  of  inflammation  and  ulceration  :  that 
the  difeafe  was  not  attended  with  any  eruption  reftm- 
bling  fmalhpox  :  and  that  the  fore  produced  by  the  ino¬ 
culation  was  apt  to  degenerate  into  a  very  dillrefltiij1 


ving  been  fuimthed  y  r ™  •  9  either  phagedenic  ulcer,  which  required  to  be  treated  with  ap. 

this  fuppofition  of  hJs  ha.uls,  plications  of  a  cauRic  nature,  of  which  lie  found  the 

„„g  »,  .Etotoptrl,  ktp, .  .fur.  ‘  tom  Itydtari-yvi  nit.ttti  ,W  moll  t*M. 


long  or  improperly  iscpr  '  gy  putrefaC-  unguentum  hydiargyvi  nitrati  the  mo!l  ufeful. 

lion  m  othcrwi£rSbr  Jenner  mentions  an  inllance  of  Soon  after  Dr  Jenna’s  publication,  the  attentic 


of 


t  r^nn^r  mentions  an  inllance  oi  oouu  xji  jcuuu  o  . . 

rD"»?IS«,"r”  who^ttii  been  .cot, Homed  to  prefe.ee  medicl  me,,  forcibly  dr.wn  to  the  fobjeSi  »od  fc 
mitur  in  .  ...  pocket ;  a  iwte  6mm-  mni  eminent  pt.tUuonem  »  London,  p.tttoolael,^. 


VAR  [  744  ]  V  A  II 

Vario’je  George  Pearfon,  and  Dr  Woodville  phyGcun  to  the  p^aditioner  at  different  times,  Is  one  of  the  mod  urwc-  Variola 
raccmre.  pOX  and  inoculation  hefpltals,  immediately  began  countable  circumllances  refpeding  this  fi ng ida r  difor-  Vacc*»* 

to  pmdife  the  vaccine  inoculation.  The  latter  gentle-  der.  There  is  fome  curious  information  on  thisfubjed, 
man  foon  published  an  accurate  and  candid  account  of  contained  in  a  letter  from  Mr  Stromeyer  of  Hanover 
the  effed  of  this  virus  upon  200  patients,  with  a  table  to  Mr  Hannehmaun. 


of  the  t efultR  of  above  500  cafes  in  which  the  inocula- 
tion  was  performed. 

Anomalies  It  is  very  remarkable,  that  in  none  of  thefe  cafes  did 
in  the  ;.»io-  the  inoculated  part  ulcerate  in  the  manner  deferibed  by 
gre  s  fthe£)r  Jcnncr>  p40r  did  the  inflammation  ever  occafion  any 
difeafe.  inconvenience,  excepting  in  one  inilancc,  in  which  it 
was  foon  fnbdued  by  the  aqua  lythaigyri  acetati.  The 
gtnernl  '’ffedion  of  the  conflitution,  on  the  ether  hand, 
though  in  a  greet  majority  of  cafes  it  was  very  flight, 
y  et,  in  fome  inftances,  was  fevere.  An  eruption,  ex¬ 
actly  refembling  final!* pox,  was,  contrary  to  expecta¬ 
tion,  a  very  common  occurrence,  and  in  fome  the  pul- 
tides  were  not  fewer  than  1000  ;  and  although  in  thefe 
cafe;i  the  difeafe  was  flill  unattended  with  iecondary  fe¬ 
ver,  yet  the  febrile  fy  mplo ms  which  took  place  from 
the  commencement  were  conliderable,  aftd  even  alarm¬ 
ing',  as  fometimcj  ■  alfo  happens  with  the  inoculated 
fmall  pox. 

1>  Woodville  fomcttir.es  inoculated  with  matter  from 
the  primary  lore  In  the  arm,  and  fometimes  with  mat¬ 
ter  taken  from  the  puftular  eruption  ;  and  it  appears 
from  the  table  that  a  much  larger  proportion  of  thofc 
who  were  inoculated  in  the  latter  way  had  pollutes, 
than  of  thofe  who  were  inoculated  either  with  matter 
immediately  from  the  coy,  or  from  the  primary  fore 
in  the  human  body.  There  were  447  patients  in  all 
inoculated,  either  from  the  cow  or  from  the  primary 
fme  ;  and  of  thefe  241  had  puliules,  and  206  had 
none.  Sixty-two  per  fobs,  on  the  other  hand,  were  ino¬ 
culated  with  matter  from  the  pul? tiles  of  ten  different 
patients  ;  and  of  thefe  no  fewer  than  57  had  pollutes, 
and  only  5  efcaped  without.  Nor  can  it  he  laid  that 
this  disproportion  arofe  from  thefe  to  patients  having 
the  di’eafe  in  a  more  \irutent  form  than  ordir.nrv,  for 
matter  was  alfo  taken  from  the  primary  fore  in  4  of 
the  jo,  with  which  48  were  inoculated  ;  of  whom  27 
had  pollutes,  and  zi  had  none:  wlieuas,  of  9  prrfons 
who  were  inoculated  with  matter  from  tire  pollutes  of 
thefe  lame  4,  only  2  efcaptd  without  pirftule  .  This 
ohfervalion  corn- (ponds  alfo  with  Dr  jpearfon’s  expe¬ 
rience. 

.  Although  thefe  eruptions  have  been  met  with  by 
other  practitioners,  yet  they  certainly  appear  very  rare¬ 
ly  in  private  practice.  Dr  Woodville,  for  this  reafon, 
confiders  them,  in  a  more  recent  publication,  as  the  ef- 
lv  o!  fome  adventitious  caufe,  independent  of  the  cow- 
pox  :  And  this  he  fuppofes  to  be  the  variolated  atmof- 
phere  of  the  hofpital,  which  thofe  patients  were  necef- 
farily  obliged  to  infpire  during  the  progrels  of  the  cow- 
pox  infection.  This  opinion,  however,  docs  riot  iemi 
to  agree  wtll  with  his  former  remark,  which,  ns  we 
have  f aid ,  is  confirmed  by  Dr  Pearfon,  that  eruptions 
rarely  took  place,  if  care  was  t-ken  to  avoid  matter  for 
inoculation  from  fueh  as  had  prdtnles  ;  a  fad  tint  can¬ 
not  be  explained  on  fuch  a  fuppofition.  Neither  is  this 
idea  reconcileable  with  what  he  alfo  tells  us,  that  the 
propoition  of  cafes  in  the  hofpteal  attended  with  puf- 
tules  has  been  of  tete  only  three  or  four  in  a  hundred. 

This  change  in  the  appearances  of  the  ditenfe  in  the 
hands  cf  different  praditbner:,  and  even  of  the  fame 


“  rfhi^  year  (fays  he)  we  have  inoculated  40perfons, 
as  well  with  the  vaccine  matter  received  of  Dr  Pearfon 
as  with  that  from  Dr  Jeuner  ;  all  of  whom  underwent 
the  difeafe  properly. 

“  Betwixt  the  London  and  Glouceffer  vaccine  mat¬ 
ter,  it  apptars  to  me  there  fubfids  an  effential  differ¬ 
ence.  The  London  matter  produces  frequently  an 
eruption  of  fmall  pimples;  but  they  difapoesr  within  a 
day  or  two  r.;  fartheil.  Dr  Pearfon  calls  thefe  erup¬ 
tions  pujlvl'is — The  Gloucaler  matter  has  never  produ¬ 
ced  this  efte-dt  here  ;  but  frequently  occojioned  ulcerations 
of  the  inoculated  party  of  a  tedious  and  tong  duration  ; 
wl'  ch  the  latter  never  did  :  on  account  of  which  I  now 
only  make  nfe  of  Dr  Pearfon’s  vaccine  matter.  The 
nettle-fever  like  eruptions  I  have  obferved  feveral  times, 
but  never  that  fort  of  eruption,  repeatedly  noticed  in 
London,  which  io  much  rtfembies  the  fmall  pox  ” 

If  thefe  obfervatrons  of  Mr  Stromeyer  ilionl  j  l)e  con¬ 
firmed  by  the  expeiierce  of  others,  they  would  go  far 
to  explain  the  difference  which  the  London  practition¬ 
ers  have  found  in  this  difeafe  from  the  account  given  of 
it  by  Dr  Jenner,  nofivithllanding  the  alienee  of  the 
eruption  refembling  fmall-pox  at  Hanover.  We  believe 
an  interchange  of  vaccine  matter  has  once  or  twice  ta¬ 
ken  place  between  London  and  Gloucellei (hire.  Is  it 
fmee  that  period  that  the  eruption  has  been  leHs  Se¬ 
quent  at  London  ?  Dr  Pearfon  is  inclined  to  fuppofc, 
that  the  comparative  leverity  of  the  difeafe  at  London, 
during  the  iiril  winter,  arofe  lather  fiom  the  difference 
in  the  human  constitution  at  the  diffeient  fcafons  of  the 
year,  than  from  any  change  in  the  flatc  of  the  vaccine 
matter. 

In  comparing  the  degree  of  danger  from  the  inocn- Morality 
lati~n  of  cow-pox  with  that  anting  from  the  inoculated  ^,r  *’!c  0,<* 
frnali-pox,  we  are  convinced  that  Dr  .Pearfon  greirly  i>r.a  J  ct'  1 
over-rates  the  mortality  in  the  latter  dilorder.  He  inn-  hy  fh<*  a*- 
poles  it  to  be  no  lefts  than  one  111  ico.  Dr  Moftlev,  vo  re{T>r 
on  t he  other  hand,  who  is  a  violent  opponent  of  the  v?.c-tl‘c  lltw* 
cine  inoculation,  at  lei  ts,  that  he  has  inoculated  feveral 
thou  lands  with  variolous  nutter,  in  Dm  ope  and  tlie 
AY dl  Indies,  without  ever  lufing  a  uatient,  and  that 
lever al  c’tlier  peifons,  whom  he  knoAS,  hive  done  ihc 
fame,  with  the  lame  iitccefs.  YYrc  arc  afraid,  however, 
that  the  txpu  ience  of  other  inoculators  does  not  afford 
io  favourable  a  lelult.  We  believe  that  in  this  country 
the  moitahty  is  often  occalior.ed  by  impioper  treatment ; 
and  f-oin  comparing  the  accounts  w  hich  we  have  recei¬ 
ved  trbm  piactitioiKis  of  extenfive  experience,  ami  un¬ 
doubted  veiacity,  we  believe  that,  where  the  treatment 
is  proper  from  the  beginning,  the  fymptoms  veiy  rarely 
arife  to  an  alarming  height,  and  that  the  mortality  is 
not  fo  great  as  one  in  (>  o.  And  this  eflimate  nearly 
correfponds  with  Dr  WoodvillHs  very  great  experience. 

It  niull  be  allowed,  that  patients  in  an  hofpitpl  are  fub- 
jed  to  fome  diindvantagts,  which  may  be  avoided  111 
private  pnidtiee  ;  yet,  out  of  the  lalt  9000  cafes  of  va- 
riolous  inconiation  at  the  inoculation  hofpital,  prior  to 
the  publication  of  the  Dodor’s  reports,  the  inoitality 
did  not  exceed  one  in  600. 

•  Notwithllanding  this  ilatement,  however,  we  are  hap¬ 
py 
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py  to  fay,  that  the  danger  in  the  vaccine  difeafe  is  A  ill 
much  left.  Dr  Pearfon  tells  11s,  tint  in  little  more  than 
fix  months  after  the  new  inoculation  was  introduced  in¬ 
to  London,  which  includes  the  period  at  which  the 
cow-pox  a 'fumed  the  moil  unfavourable  appearance, 
2000  perfonsat  leaft  underwent  the  operation  ;  of  thefe, 
one  only,  an  infant  at  the  bread,  under  the  care  ot  Dr 
Woodville,  died.  In  this  folitary  fatal  cafe,  the  local 
tumor  was  but  very  inconiiderable  ;  and  the  eruptive 
fymptoms  took  place  on  the  feventh  day,  when  the 
child  was  attacked  with  tits  of  the  fpafmodic  kind, 
which  recurred  at  ftiort  intervals,  with  incieafed  violence, 
and  carried  it  off  on  the  eleventh  day  after  the  cow- 
pox  matter  had  been  inferred  into  itb  arm,  and  after  an 
eruption  of  about  80  p  11  Allies  had  aope?red. 

Since  that  time  a  much  greater  number,  amounting 
certainly  to  fcverp.l  thonfands,  h°ve  been  inoculated 
with  cow-dox  in  different  parts  of  Great  Britain  and 
on  the  continent.  Among  thefe,  not  one  fatal  indance, 
that  we  have  hta-d  of,  has  occurred 

But  even  i f *4  h e  danger  to  the  individual  from  the  fmall- 
pox  and  from  the  cow-pox  were  equal,  there  is  an  impor 
taut  advantage  to  the  public  attending  the  latter,  which 
we  think  would  alone  be  fuffleent  to  intitle  it  to  a  prefer¬ 
ence —  It  is  r.ot  capabL  of  being  propagated  by  the  ef* 
fluvia  aiidrg  from  the  bodies  of  perfors  infected  with 
it.  There  are  many  fit  nations  in  which  a  prudent  fur- 
geon  will  be  rtdra  ned  from  inoculating  with  final!  pox, 
led  the  contagion  fhould  fpread  to  other  people,  who 
mny  be  either  prevented  by  prejudice  fiom  fubmitting 
to  the  operation,  or  in  whom  it  would  be  obvioudy  im¬ 
proper,  from  the  circumftances  of  age,  teething,  or  the 
pretence  of  feme  other  diftafe.  Here  the  cov/  pox  vi 
rus  may  be  fubdituted  with  great  propriety.  It  is 
chiefly  from  this  quality  that  the  cow  pcx  bids  fair  to 
extirpate  the  fmall  pox  entirely. 

This  valuable  property  of  the  vaccine  difordet*  is  not, 
however,  to  be  admitted  without  fume  limitation.  When 
it  produces  numerous  tmftules  on  the  body.  Dr  Wood 
vide  tells  Uo,  that  the  exhalations  they  lend  forth  are 
capable  of  ;  fft  (fling  others,  in  the  fame  manner  as  the 
fmall  pox.  Two  indances  of  cafual  infedion  in  tins 
way  have  fallen  under  his  obfervnion.  In  one,  the  dif- 
eafe  was  fevere,  and  the  eruption  confluent ;  in  the  other, 
the  difeafe  was  mild,  and  the  pudules  tew.  It  has  been 
remarked,  that  the  inoculated  cow  pox  is  little,  it  at 
nil,  different  from  the  difeafe  when  eafually  caught. 
But,  dridlly  fpeaking,  the  above  are  the  only  two  cafes 
in  which  the  difeafe  has  been  communicated  otiierwrle 
than  by  inoculation. 

The  writers  upon  this  fubjeft  are  divided  in  opinion, 
whether  the  cow-pox  and  fmall  pox  ought  to  he  cordi- 
dered  as  different  dtfeafes,  o.  whether  they  are  merely 
varieties  of  the  fame  difeafe 

They  certainly,  notwithftanding  the  ftror.g  analogy 
which  fubfifts  between  thein,  differ  fu>m  each  other  in 
fevtral  ftriking  particulars.  The  cox  pox  comes  to 
man  from  the.  cow,  and  is  capable  of  being  carried 
hack  from  him  to  that  animal.  Similar  attempts  with 
variolous  matter  have  faikd  :  in  this-  n  fped,  then,  thefe 
two  morbid  poffous  are  altogether  different. 
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The  loc  al  tumor  produced  by  the  inoculation  of  the 
cow-pox  is  colnmonly  of  a  different  appearance  from 
that  which  is  the  confluence  of  inoculation  with  va-  "  ’  v  ^  r 
rioloais  matter  :  for  if  the  inoculation  of  the  cow  pox 
be  performed  by  a  iimple  pnnftnre,  the  confequent  tu¬ 
mor,  in  the  proportion  of  three  times  out  of  four,  ac¬ 
cording  to  Dr  Woodville,  affumes  a  form  completely 
circuhir,  and  it  continues  circumfcribed,  with  its  edges 
elevated  and  well  defined,  and  its  furface  flat,  through 
every  llagc  of  the  difeafe  ;  while  that  which  is  produ¬ 
ced  fiorn  the  variolous  matter,  either  preferves  a  pecu¬ 
liar  form,  or  fpreads  along  the  fkin,  and  becomes  angu- 
lated,  or  irregular,  or  disfigured  by  numerous  veil  cuke. 

Another  diftin&ion  Hill  more  decifive  and  general,  is  to 
be  drawn  from  the  contents  of  the  cow-pox  tumor;  for 
the  fluid  here  foinied  very  rarely  becomes  puriform; 
and  the  fcab  which  fucceeds  is  of  a  harder  texture,  ex¬ 
hibits  a  fmoother  fiirtace,  and  differs  in  its  colour  from 
that  which  is  formed  by  the  concretion  of  pus.  The 
appearances,  however,  are  fomc times  fo  changed,  that 
they  can  in  no  refpedl  be  diftingnifhed  from  thofe  which 
arife  from  the  inoculation  of  fmall-pox.  We  may  alfo 
mention  that  ti  e  tendency  of  the  fore  in  the  inoculated 
part  to  degenerate  into  a  phagedenic  ulcer  does  not  oc¬ 
cur  in  fin  ^  11  pox. 

On  the  other  hand,  the  points  in  which  thefe  two 
difeafes  relemble  each  other  are  very  remarkable.  When 
introduced  into  the  body  by  inoculation,  they  affedi  the 
conilitotion  in  nearly  the  fame  length  of  time,  and  feern 
to  be  governed  by  nearly  the  fame  law-s.  1  hey  mu¬ 
tually  deftroy  the  fufeeptibility  of  the  body  for  the  ac¬ 
tion  of  each  other. 

Dr  Pearfon,  who  thinks  the  difeafes  ought  to  be  con- 
fidered  diflimft  fpecies,  neverthelefs  draws  the  follow¬ 
ing  coorlulious,  as  eftablifhed  by  experience. 

“  That  in  certain  conflitutiotis,  or  under  the  circum- 
fiances  of  ceitain  co-operating  agents,  the  vaccine  poifon 
produces  a  difeafe  ref  nulling  the  fmall  pox  ;  and  of  courfe 
the  puflule  in  the  inoculated  part  is  very  afferent  from 
thin  (f  the  v  accine  pox  ordinarily  occurring,  and  the  erup¬ 
tions  nfemb'e  very  much ,  if  not  exaflly,  fame  varieties  of 
the  fmall -pox  :  i’hat  in  fume  inllances  thefe  ei  options 
have  occui red,  although  the  inoculated  part  exhibited 
the  genuine  vaccine  pullule  :  «  lint  the  matter  of  luch 

eruptive  cafes,  whether  taken  from  the  inoculated  part, 
or  from  other  parts,  produces  univerfally  (  a),  or  at  leaft 
geneially,  fln.ilar  eruptive  cafe#  ;  and  has  not  (he  be¬ 
lieves)  been  Leu  to  go  hack,  by  pafftng  through  diffe- 
1  tut  conilitutions,  to  the  flats  in  which  it  products  what 
is  called  the  genuine  vaccine  difeafe  :  That  eruptions,  of 
a  different  appearance  from  variolous  ones,  iometimes 
occur  in  the  true  cow-pox*” 

Prom  thefe  fails  we  are  ftrongly  inclined  to  think  They  Trc 
that  the  vaccine  difeafe  and  the  fmall  pox  ought  ir.ere-l^baMy 
!v  to  he  conk  del  cd  as  varieties  of  the  fame  diteaie  ;  ?.nd°  *>  vanc* 
vvt  have  little  doubt  that  they  both  derive  tiieir  origin 6 
fiom  the  fame  fource.  t  1  * 

If  Dr  Jr  liner’s  opinion,  that  the  vaccine  difeafe  is  de 
rived  i the  greafe,  vve-e  fully  eftablifhed,  we  fhould 
be  ditpoled  to  offer  a  con  jeilure,  that  the  fmall  pox.  in 
corning  from  the  horfe  to  man,  may  have  palled  thro’ 

5  B  fomc 


(a)  We  have  ken  that  Dr  Woo dv ilk’s  table  contains  a  few  exceptions  to  this  rule,  though  it  ftrongly  con¬ 
firms  the  general  truth  of  the  proportion. 
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variolas  fome  animal  different  from  the  cow,  and  nny  thus  have 
^V^ccit  ae  ^  undergone  a  modification  fijnilar  to,  but  not  exactly, 
k“~"~v  '  the  fame  with  what  takes  place  in  the  paffage  of  the  vi¬ 

rus  through  the  conflitution  of  the  cow. 

But  without  having  recourfe  to  this  conjefture,  which 
is  perfe&ly  gratuitous,  we  are  of  opinion  that  the  varia¬ 
tions  which  have  taken  place  in  the  cow  pox  within  the 
]aft  three  years  are  fufftcient  to  warrant  a  belief,  that 
the  final) -pox  may  have  originally  been  exactly  the  fame 
difeafe,  even  in  the  human  conflitution,  as  the  cow-pox 
is  now  ;  but  that  in  a  fuccefflon  of  ages,  and  from  the 
operation  of  caufes  wholly  unknown  to  us,  it  may  have 
been  changed  to  what  we  now  fee  it. 

We  (hall  now  conclude  this  article  with  a  few  prac¬ 
tical  remarks,  which  we  hope  may  be  of  ufe  to  pra&i- 
tioners  who  mean  to  begin  the  vaccine  inoculation. 
Practical  It  is  of  the  utmofl  confequeace  that  the  matter  em- 
remarks.  ployed  fhould  be  the  genuine  vaccine  virus.  Dr  Jen- 
ncr  points  out  the  following  particulars  as  fources  of  a 
fpnrious  cow  pox:  1.  That  arifing  from  puflules  on  the 
nipples  or  udder  of  the  cow,  which  puftules  contain  no 
fpecific  virus.  2.  From  matter,  although  originally  pof- 
fefiing  the  fpecific  virus,  which  has  fuffered  a  decompo- 
fition,  either  from  putrefadlion,  or  any  other  caufe  lefs 
obvious  to  the  fenfes.  3.  From  matter  taken  from  an 
nicer  in  an  advanced  ftage,  though  the  ulcer  arofe  from 
a  true  cow-pox  4.  From  matter  produced  on  the  hu- 
mm  fkin  from  the  contad  of  fome  peculiar  morbid 
matter  generated  by  a  hoife. 

Many  have  remarked  that  inoculation  with  the  vac¬ 
cine  matter  is  more  apt  to  fail  in  communicating  the 
infection  than  with  variolous  matter,  efpecially  if  it  be 
fuffeted  to  dry  upon  the  lancet  before  it  is  ufed.  T.  his 
does  not  feem  to*  depend  upon  the  virus  of  the  former 
being  more  volatile,  but  upon  its  becoming  more  hard 
and  indiffoluble  upon  exficcation.  Care  thould  there¬ 
fore  be  taken  to  moiilen  it  a  confidcrable  time  before  it 
is  ufed. 

We  have  already  noticed  the  danger  that  may  arife 
from  miftaking  the  local  effeds  of  the  vaccine  difeafe 
for  its  effects  upon  the  conflitution.  To  guard  practi¬ 
tioners  againfl  this  error,  Dr  Woodviile  makes  the  fol¬ 
lowing  remarks  :  “  When  a  confiderable  tumor  and  an 
extenfive  rednefs  take  place  at  the  inoculated  part, 
within  two  or  three  days  after  the  inft&ious  matter 
has  been  applied,  the  failure  ot  inoculation  may  be  eon- 
fidered  as  certain  as  where  ntither  rednefs  nor  tumor 
is  the  confequence.  This  rapid  and  premature  advance¬ 
ment  of  the  inflammation  will  always  be  fufficient  to 
prevent  the  inoculatar  from  miftaking  fuch  cafes  for 
thofe  of  efficient  inoculation.  But  there  are  other  cir- 
ctimftances  under  which  I  have  found  the  inoculation  to 
be  equally  ineffe&ual,  and  which,  as  being  more  likely 
to  deceive  the  inoculator,  require  his  utmoft  circum- 
fpedion  and  diferimination.  I  here  allude  to  cafes  in 
which  it  happens  that  though  the  local  affedlion  does 
not  exhibit  much  more  inflammation,  than  is  nfnal,  yet 
neither  veficle  nor  puftnle  fnpervenes  ;  and  in  which, 
about  the  fixth  or  feventli  day,  it  rapidly  advances  into 
au  irregular  fuppuration,  producing  n  feftering  or  crnf 
taceous  fore.  Care,  however,  fhould  be  taken  to  di- 
ilinguifh  this  cafe  from  that  in  which  the  inoculated 
part  affumes  a  puftular  form,  though  it  continues  for 
one  or  two  days  only,  when  the  fame  appearances  fol¬ 
low  as  thofe  above  described  ;  for  I  have  experienced 


the  latter  inoculation  to  be  a9  effedlual  as  where  the  tu-  Vario’a 
mor  has  proceeded  in  the  mod  regular  manner.”  Vaccine 

“  The  efflorefcence  at  the  inoculated  part,  which  v'enlua 
feldom  intervenes  before  the  eighth,  or  later,  than  the  rjon  * 

eleventh,  day,  is  to  be  regarded  as  an  indication  that  the  1 - . 

whole  fyftem  is  affe&ed  ;  and  if  the  patient  has  not  felt 
any  irvdifpofition  on  or  before  its  approach,  he  may  be 
affured  that  there  will  not  be  any  afterwards.  When 
efflorefcence  does  not  commence  till  the  eleventh  day, 
it  is  almoft  always  attended  with  more  indifpofition 
than  when  it  occurs  on  the  eighth  or  ninth  day.  The- 
efflorefcence  is  more  frequent  in  young  infants  than  irv 
children  advanced  to.  three  or  four  years  of  age  ;  and 
the  former  have  the  efflorefcence  and  the.  difeafe  more 
favourably  than  the  latter,  infomuch  that  by  far  the 
greater  part  of  them  have  no  perceptible  illnefs  and  re¬ 
quire  no  medicines.  Oil  the  other  hand,  in  adults,  the 
cow-pox  frequently  produces  headache,  pain  of  the 
limbs,  and  other  febrile  fyrnptoms,  for  two  or  tlnee 
days,  which  are  greatly  relieved  by  a  briflc  purga¬ 
tive.  ” 

We  would,  upon  the  whole,  recommend  the  vaccine 
inoculation  to  our  medical  readers  as  being  an  cffe&ual 
preventative  againfl:  the  fmall -pox,  and  fafer  to  the  in¬ 
dividual,  while  it  is  more  advantageous  to  the  public  at 
large,  in  being  lefs  capable  of  propagation  by  conta- 
gion. 

VECTOR,  or  Radius  Vector,  in  aftronomy,  is  a 
line  fuppofed  to  be  drawn  from  any  planet,  moving 
round  a  centre,  or  the  focus  of  an  ellipfe,  to  that  centre 
or  focus.  It  is  fo  called,  becaufe  it  is  that  line  by 
which  the  planet  feems  to  be  carried  round  its  centre  ; 
and  with  which  it  deferibes  areas  proportional  to  the 
times. 

VEGETABLES.*)  See  Vegetable-  Sumtakcrs  in 
VEGETATION.  J  this  Suppl. 

VENTILATION  of  Ships  is  a  matter  of  fo  great 
impottance,  that  we  would  rather  hazard  the  ftatisg  of 
an  idle  projedl  for  this  purpofe,  than  omit  any  thing 
which  may  be  lifefuk  We  hazard  nothing,  however, 
in  flaring  the  following  plan  by  Mr  Abernethy,  who 
candidly  acknowledges  that  it  is  built  upon  the  prin¬ 
ciples  which  we,  together  with  the  learned  editor  of 
Chambers's  Cyclopaedia,  have  borrowed  from  Dr  Hailes. 

This  plan  corifitis  merely  in  cauiing  two  tubes  to 
defeend  from  above  the  deck  to  the  bottom  of  a  vefiel,. 
or  as  low  as  ventilation  is  required  ;  and  which  fhould 
communicate  by  fmaller  pipes  (open  at  their  extremi¬ 
ties)  with  thofe  places  defigned  to  be  ventilated.  Theic 
fhould  be  a  contrivance  for  flopping  thefe  communica¬ 
ting  pipes,  fo  that  ventilation  may  be  occafionally  pre¬ 
vented  from  taking  place,  or  confined  to  any  particular 
part  of  the  vtffel. 

One  of  the  principal  air  tubes  fhould  defeend  as  near 
to  the  ftern  of  the  veffcl  as  convenient,  and  the  other  as 
near  to  the  ftern. 

Through  that  tube  which  is  in  the  head,  the  foul  air 
is  to  be  extradled  ;  and  through  that  which  is  in  the 
ftern,  the  frefli  air  is  to  defeend  to  the  different  decks 
and  other  apartments  of  the  vtffel. 

The  extraction  of  the  air  is  ealily  effected  in  the  fol¬ 
lowing  manner  :  Let  a  tranfverfe  tube  be  fitted  to  that 
which  dtfeends  in  the  head  of  the  vtffel;  it  may  be  funk 
within  the  level  of  the  deck,  fo  as  to  caufe  no  inequa¬ 
lity  offuiface.  Let  it  be  continued  till  it  comes  be¬ 
ne  ath 
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neatli  the  fiic-place,  then  afeend  in  a  perpendicular  di¬ 
rection  through  the  lire,  and  open  a  little  above  it ;  or 
it  may  be  made  to  communicate  with  the  chimney.  It 
would  be  more  convenient  if  the  fire  was  rear  the  place 
where  the  tube  lifes  through  the  deck  ;  but  the  expe¬ 
riment  mu  ft  equally  fucceed,  if  the  tube  be  made  to 
defeend  again  till  it  is  beneath  the  common  fire-place. 
The  effedt  that  will  refult  from  this  contrivance  is  ob¬ 
vious  ;  when  the  tube  which  pafTes  through  the  fire  is 
heated,  the  air  will  afeend  with  a  force  proportionable 
to  its  levity,  and  the  afeending  column  can  only  be  flip- 
plied  from  below,  confequcntiy  it  mud  come  from  all 
thofe  parts  of  the  fhip  with  which  the  main  tube  com¬ 
municates. 

When  the  ports  are  open,  the  quantity  of  air  thus 
exhaufted  from  the  fhip  will  be  fupplied  from  all  quar¬ 
ters  ;  but  if  they  were  all  fhi.t,  and  the  hatchways  and 
other  openings  completely'  clofetL  the  renewal  of  fiefti 
air  is  made  certain  byr  means  of  the  tube  which  defeends 
in  the  flern.  The  main  air  tube,  where  it  rifes  above 
the  deck  in  the  ftern,  fhould  have  an  horizontal  one 
fitted  to  it,  which  might  be  made  to  travel fe,  fo  that 
it  could  be  turned  to  windward  ;  it  might  alfo  expand 
at  its  extremity  like  the  mouth  of  a  trumpet ;  and  thus 
peife&ly  freih  air  mutt  enter,  and  the  foice  of  the  gale 
would  tend  to  impel  it  into  the  veflel. 

When  that  part  of  the  tube  which  pafTes  through  the 
fire  is  red  hot,  the  draught  which  would  be  thus  occa* 
tioned  might  perhaps  be  too  great,  and  the  open  pipe3 
which  communicate  with  the  decks  might  emit  and  im 
bibe  the  frefh  air  in  fo  direCl  a  ftrearn,  that  it  might 
be  injurious  to  thofe  perfons  within  the  current. 

Mr  Abernethy  therefore  thinks  it  would  be  better  if 
thofe  fmaller  pipes  which  lead  from  the  main  tubes  were 
made  to  run  along  the  decks,  and  communicate  with 
them  by  numerous  orifices.  Two  pipes  opening  into 
the  main  ex  handing  tube  might  be  extended  along  the 
tops  of  the  deck,  in  the  angle  formed  between  the  fides 
mid  the  cieling  :  and  thus  the  air  would  be  extracted 
•equally  from  all  parts,  and  in  a  manner  not  likely  to  oc- 
•cafion  injurious  currents.  Some  divifion  of  the  It  ream 
of  air  which  enters  from  the  ftern  might  alfo  be  made, 
if  it  were  thought  neceflary. 

Thus  a  very  complete,  and  in  no  way  injurious,  ven¬ 
tilation  may  be  obtained  :  the  air  in  the  veffel  would 
be  perfectly  changed  when  the  fire  was  ftrong,  with 
out  expcuce  or  trouble;  and  a  gradual  and  falubrious 
alteration  of  it  might  at  all  times  be  made,  by  a  very 
little  additional  quantity  of  fuel.  The  air  tubes  fhould 
confift  of  ft  para te  joints,  fo  that  occaiionally  they  might 
be  taken  to  pieces  ;  and  to  prevent  their  being  injured 
or  put  out  of  order  by  rough  ufage,  the  copper  pipes 
Ihould  be  made  of  confiderable  flrength,  placed  agamll 
the  fides  of  the  veffel,  and  even  incafed  in  wood. 

In  the  Letters  and  Papers  of  the  Bath  Society,  See. 
we  have  the  following  defeription  of  a  ventilator  for 
preserving  corn  on  fhip  board,  by  Thomas  South,  Lfq; 

Fig.  i.  is  a  cylindrical  air-vcfftl,  or  forcing  pump,  of 
lead,  tin,  or  other  cheap  metal;  its  internal  diameter  be¬ 
ing  ten  inches,  and  its  length  three  feet ;  having  a 
crutch-handled  pillon  to  work  with,  and  an  iion  nolle, 
viz.  a  hollow  inverted  cone,  two  feet  long,  to  coudenfe 
the  air,  and  incrcafe  its  power  in  its  pafihge  downwards. 
This  cylinder  fhould  be  rivetted  or  icrewed,  by  mean3 
of  an  iron  collar  or  ft i ape,  to  the  deck  it  pafTes  through, 


both  above  and  below,  as  at  a  a;  and  fhould  be  farther 
fecured  by  fome  holdfaft  near  to  keep  it  fteady  in 
working. 

Fig.  7.  is  a  bottom  of  wood,  four  inches  and  a  half 
thick,  with  a  proje&ing  rim  at  its  bafe,  for  the  met:  1 
cylinder  to  reft  on  when  cemented  and  fere  wed  to  the 
wood.  The  centre  of  this  bottom  is  excavated,  for  the 
reception  of  the  crown  of  the*  nolle.  In  the  fame  fi¬ 
gure  the  nofle  is  reprtfented  with  its  crown  hke  a  bowl 
difh,  to  condenfe  the  air  gradually,  without  rehftance, 
in  its  advance  to  the  more  contradcd  bale  of  the  in¬ 
verted  cone,  i  e.  the  top  or  entrance  of  the  node.  A- 
bout  two-thirds  down  this  nofle  may  be  fixed  a  male 
ferew,  as  c  c,  for  the  purpofe  hereafter  mentioned. 

AT.  £.  The  forcing- pump  fhould  be  cafed  in  wood, 
to  proted  it  frem  outward  bruifts,  which  would  pre¬ 
vent  the  working  of  the  pillon,  and  ruin  its  effeCb. 
The  leather  round  the  embolus  fhould  be  greafed  when 
ufed. 

Fig.  3.  is  a  crutch  handle,  faftened  to  the  embolus 
A  by  its  iron  legs  B,  B.  A  is  a  cylinder  of  wood, 
cafed  with  leather,  fo  as  to  fit  well,  but  glide  fmoothly, 
in  tire  metal  cylinder;  having  an  opening  as  large  as 
its  ilrength  will  permit,  for  the  free  acccfs  of  atmofphe- 
ric  am.  C  is  a  valve  well  leathered  on  its  top,  and 
yielding  downwards  to  the  p  refill  re  of  the  air  when  the 
pillon  is  railed  up.  I )  is  a  crols  bar  of  iron,  to  con¬ 
fine  the  valve,  fo  that  it  may  clofe  iii itaiitly  on  the  re¬ 
turn  of  the  pillon  downwards. 

Fig.  4.  is  a  tin  pipe  or  tube,  of  lefs  than  four  inches 
diameter,  and  of  inch  length  as,  when  fixed  to  the  bafe 
of  the  cylinder,  fig.  1.  fliafl  admit  the  nofle  r/,  fig.  2.  to 
within  half  an  inch  of  the  valve  E,  at  the  bottom  of 
the  wooden  cylinder  F,  in  fig.  4  ;  which  valve  E  will 
then  yield  to  the  prefiure  of  air  conUenfed  in  its  paflage 
through  the  nofle,  and  deliver  it  into  the  pipes  below. 
This  valve  mull  be  well  leachtred  on  its  upper  furhee, 
and  {aliened  with  an  hinge  of  Father  to  the  cy lii  dt***  it 
is  meant  to  clofe  :  affixed  to  its  bottom  is  the  ipi  die 
G,  palling  through  a  fpiral  lpiing  H,  which,  ben  g 
comprtfied  on  the  deicer  1  of  the  valve,  will,  by  its  da¬ 
ft  icity,  caufe  it  to  rile  again,  clufe  the  aperture  above, 
and  retain  the  air  delivered  beneath  it.  On  connecting 
tins  cylinder  with  the  upper  end  ot  the  nolle,  atrr, 
fig.  2.  vve  mull  carefully  prevent  any  lapfe  of  air  that 
way,  by  a  bandage  of  oakum  Imearcd  with  wax,  on 
which  to  ferew  the  cylinder,  like  the  joints  of  a  flute, 
air-tight.  I  is  a  bar  of  iron,  having  a  riling  »n  its 
cefttre,  wide  enough  for  the  loindle  to  play  through, 
but  at  the  fame  time  fufficiently  contracted  to  prevent 
the  paffage  of  the  fpiral  ipring 

Fig.  5.  is  an  ailemblage  of  tin  pipes,  of  any  length?, 
fhaped  fuitably  and  conveniently  to  their  lituation  in 
the  fhip,  to  the  foim  of  which,  when  ihut  into  one  an¬ 
other,  they  mufl  be  adapted  ;  obferving  only,  that  the 
neck  be  llraight  lor  a  length  fufficient  to  admit  the  low¬ 
er  end  of  the  cylinder,  fig.  4.  as  high  as  the  letter  F, 
or  higher. 

Fig.  6.  To  the  middle  pipe,  which  runs  along  the 
bottom,  fhould  be  fixed  a  perpendicular  one,  fully  per¬ 
forated,  to  convey  the  air  more  readily  into  the  centre 
of  the  heap  ;  and  this  may  have  a  conical  top,  as  re- 
prefented  in  the  Plate,  perfomted  with  a  fmaller  punch 
to  prevent  the  air  from  efcaping  too  iiaftily.  In  large 
cargoes,  two  or  three  of  thele  perpendiculars  may  bo 
5  B  2  ncceffary  ; 


V  E  R  [  748  ]  V  E  R 


Vcntila-  necefTary  ;•  and  each  fhould  be  well  fecurcd  by  an  iron 
V*  rd*  n  karc?,  fcrewcd  down  to  prevent  their  being  injured  by 
er  en*  the  fhifting  of  the  cargo  in  llormy  weather  or  a  rolling 
fea.  The  top  of  the  conical  cap  of  thefe  pipes  may 
reach  two -third  3  up  the  cargo. 

Fig  7.  is  a  valve  of  the  lame  conllrndlion  as  that  rc- 
prefented  in  fig.  4.  but  inclofed  in  a  tube  of  brafs,  ha¬ 
ving  a  female  ferew  at  Jf9  adapted  to  the  male  ferew 
cr,  on  the  nolle  fig  2.  and  may  then  be  infeited  into 
the  head  of  the  pipe  fig.  5.  This  will  add  to  the  ex¬ 
pence  ;  but  in  a  large  apparatus  is  to  be  preferred,  a3 
a  more  certain  fecurity  from  lapfe  of  sir,  than  the  junc¬ 
tion  of  the  tube  fig.  4.  to  the  neck  t  e  in  fig.  2. 

N.  B  ee  is  a  neck  of  wood,  making  a  part  of  the 
bottom  fig.  2.  whereon  to  fecure  the  tube  fig.  4.  when 
applied  to  the  nofie.  The  joints  of  the  pipes,  when 
put  together  for  ufe,  fhould  he  made  air-tight,  by  means 
of  bees  wax  or  fome  ilronger  cement,  till  they  reach  the 
bottom  of  the  vclfel,  when  there  is  no  farther  need  of 
this  pi  coalition.  The  horizontal  pipes  fhould  run  by 
the  fide  of  the  kelfon  the  whole  length  of  the  held. 
The  tin  plates  of  which  K  is  made,  fhould  be  punched 
in  holes,  like  the  rofe  of  a  watering  pot,  in  two  or 
three  lines  only  molt,  and  then  formed  into  a  tube, 
with  the  rough  f:dc  outwards.  L  may  have  four  or 
five  lines  of  the  like  perforations.  Ivi ,  and  the  icit, 
fhould  gradually  increale  in  their  number  as  they  ad¬ 
vance  towards  the  middle  of  the  hold,  and  continue 
fully  perforated  to  the  lafl  pipe  which  fhould  be  doled 
at  its  end  to  prevent  the  ingreis  of  the  corn.  It  is  the 
centre  of  the  cargo  which  moll  requires  ventilating,  yet 
air  fhould  pervade  the  whole.  1  .ike  the  trade- winds, 
it  will  direct  its  courfe  to  the  pait  moil  heated,  and, 
having  c  fit  died  its  falutary  purpofe  there,  will  difperfc 
itfelf  to  refrefh  the  mafs. 

Where  the  hatchts  are  clofe- caulked,  to  prevent  the 
influx  of  water,  vent-holes  may  be  bored  in  convenient 
parts  of  the  deck,  to  be  bunged  up,  and  opened  occa* 
fionally,  from  whence  the  Hate  of  the  corn  may  be 
k;-own  by  the  effluvia  which  afeend  when  the  ventil'tor 
is  working. 

The  power  of  the  ventilator  is  determined  by  the 
fquare  of  its  diameter  multiplied  into  the  length  of  the 
flroke,  and  that  again  by  the  number  of  itiokes  in  any 
given  time. 

The  air- vt (Tel  or  forcing  pump,  with  the  red  of  the 
apparatus  here  Gcfcribed,  is  adapted  to  a  vcflcl  of  120 
tons  bui  den  ;  but  by  lengthening  the  air  veiled,  extend¬ 
ing  its  diameter  to  14  inches,  and  adding  jc  inches 
more  to  the  length  of  the  flroke,  a  power  may  be  ob 
tained  of  ventilating  a  cargo  of  4  ;  tons  within  the 
hour.  If  this  machine  he  propeily  wrought  for  one 
hour  every  day,  or  even  every  two  days,  beginning  the 
operations  immediately  when  the  corn  is  put  on  board, 
the  cargo  may  be  preierved  from  taint  or  injuiy  of  eve¬ 
ry  kind  during  the  Ion  gelt  voyage. 

VERDEN,  a  duchy  of  Germany,  in  the  circle  of 
Lower  Saxony.  It  is  bounded  on  the  call  and  louth 
by  that  of  Lunenburg,;  on  the  well,  by  the  Wefer  and 
the  duchy  of  Bremen  ;  and  on  the  north,  by  the  duckies 
of  Bremen  and  Lunenburg  ;  extending  both  in  length 
and  breadth  about  :c  miles.  It  eoiifiih  chiefly  J 
heaths  and  high  dry  lands  ;  but  there  are  goon  mxi  files 
on  the  rivers  Wefer  and  Aller.  In  1712,  the  Danes 
wrefied  this  duchy  from  Sweden,  and,  in  17  15,  ceded 


it  to  the  king  of  Great  Britain,  as  cleftor  of  Hanover;  Verdigris 
which  ccfiion,  in  1718,  was  confirmed  by  the  Swedes.  — v— ^ 
The  inhabitants  arc  Lutherans.  ! 

VERDIGRIS,  or  Acetite  of  Copper.  See  that 
article,  Encycl  where  an  account  is  given  of  the  pro- 
cefs  by  which  verdigris  was  long  manufactured.  A 
different,  and  more  economical  procefs,  however,  has 
for  fome  years  been  pra&ifed  in  Montpellier,  which  is 
worthy  of  notice,  becaufe  it  may  be  adopted  in  this 
country  by  fubllituting  the  hufks  of  goofeberries  or  cur¬ 
rants  for  thofe  of  grapes. 

In  the1  manufacture  of  verdigris,  the  materials  are 
copper  and  tht  hufka  of  grapes  after  the  hil  prefling. 

The  copper  is  formed  into  round  plates,  half  a  line  in 
thicknefs,  and  horn  twenty  to  twenty  five  inches  in 
diameter.  Each  plate,  at  Montpellier,  is  divided  into 
twenty -five  lamina*,  forming  aimoll  all  oblong  lquares 
of  from  four  to  fix  inches  in  length,  three  iri  breacth, 
and  weighing  about  four  ounces.  They  are  beat  fe- 
parately  with  the  hammer  on  an  anvil  to  fmooth  their 
fnrfaecs,  and  to  give  the  copper  the  neceflary  -confid¬ 
ence.  Without  1  his  precaution  it  would  exfoliate,  and 
it  would  be  more  difficult  to  ferape  the  furfacc  in  order 
to  detach  the  oxyaated  erntt.  Befides  this,  foies  of 
pure  metal  would  be  taken  off,  which  would  batten  the 
confuinption  of  the  copper. 

The  hufk;-,  which  fhould  not  be  too  much  prefled, 
are  iirlt  made  to  feimcnt  by  being  put  into  clofe  vats, 
and  the  fomentation  is  generally  completed  in  three  or 
four  days  The  ti  ne,  however,  mult  vaiy  according 
t  the  temperature  in  which  they  are  kept,  and  ether 
ciiciiniltances.  Whilft  the  hufks  are  fermenting,  a  pre¬ 
liminary  preparation  is  given  to  the  copper  plates.  This 
coiijifts  in  diflolving  verdigris  in  water  in  an  earthen 
vefle),  and  rubbing  over  each  plate  w  ith  a  piece  of  toarie 
linen  dipped  in  tki*  folution.  The  plates  are  then  im¬ 
mediately  placed  dole  to  each  other,  and  left  in  that 
manner  to  dry.  Sometimes  the  plates  are  only  laid  on 
the  top  of  the  fermented  hvik-,  or  placed  under  thole 
winch  have  been  already  uitd  for  cauting  the  cooper  to 
ox y date  It  has  been  obleived,  that  when  this  opera¬ 
tion  has  not  been  employed,  the  plates  grow  black  at 
tl  c  firfl  operation,  initead  of  becoming  green.  It  is 
not,  however,  necefTary  to  thofe  which  have  been  once 
uied,  and  are  to  be  ufed  again. 

When  the  plates  aie  thus  prepared,  and  the  hufks 
have  been  brought  to  ferment,  the  workmen  try  whether 
the  latter  arc  proper  for  the  piocefj,  by  placing  under 
them  a  plate  of  copper,  and  leaving  it  buried  there  tor 
twenty  four  hours.  It  the  plare,  alter  this  period,  is 
found  covered  with  a  fmooth  green  cruft,  in  iuch  a 
manner  that  none  of  tht  metal  appears,  they  are  then 
thought  fit  for  being  diipofcd  in  layers  with  tht  copper* 

On  the  other  hand,  if  drops  of  water  are  obieivcd  on 
the  fuiface  of  the  plates,  the  plates  are  laid  to Jweat, 
and  it  is  concluded  that  the  heat  6f  the  hufks  has  not 
fuffiriently  iubfided.  M  hey  conlcquently  defer  making 
another  trrl  till  the  next  day.  "When  they  are  allured 
that  the  hufks  are  in  a  prcpei  Hate,  they  form  them  in¬ 
to  laytrs-in  the  following  manner  : 

U  he  plates  are  all  put  into  a  box,  which,  inftead  of 
having  a  bottom,  is  divider  in  the  middle  by  a  wooden 
grete.  *1  he  plates  difpoied  on  this  gi^ite  arc  io  itrong- 
1)  heated  by  a  chrfli:  g  u,fh  placed  under  them,  Unit 
the  woman  employed  in  this  labour  is  fomtumts  obliged 
•  to 
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to  take  them  up  with  a  cloth,  in  order  that  fhe  may 
not  burn  her  hands.  As  foon  as  they  have  acquired 
that  heat,  they  aie  put  into  jars  in  laytrs  with  the 
hufks.  Each  jar  is  then  cl  ted  with  a  covering  of 
llraw,  aYid  left  to  oxydate.  Thirty  or  forty  pounds  of 
copper,  more  or  leL  according  to  the  thicknefs  of  the 
plates,  are  put  into  each  jar.  At  the  end  of  ten,  twelve, 
fifteen,  or  twenty  days,  the  jar  is  opened  ;  and  if  the 
hulks  are  white,  it  is  time  to  take  out  the  plates.  The 
cry  Hals  are  then  leen  detached,  and  of  a  filky  appear¬ 
ance  on  their  fuvfacc.  The  hulks  are  thrown  back, 
and  the  plates  a  e  put  in  what  is  called  relai.  For  that 
purpofe  they  are  immediately  depokted  in  a  corner  of 
the  cellar  on  dicks  ranged  on  the  floor.  They  are  pla¬ 
ced  in  an  upright  polition,  one  leaning  againft  the 
other  ;  and  at  the  cud  of  two  or  three  days  they  are 
moiftened,  by  taking  them  up  in  handfuls  and  immer- 
fing  them  in  water  in  earthen  pans.  they  are  dcpofi- 
ted  quite  wet  in  their  former  portion,  and  left  there 
for  Even  or  eight  days  ;  after  which  they  are  once  or 
twice  immerfed  again.  This  immeriion  and  diving  are 
renewed  iix  or  eight  times  every  feven  or  eight  days.  s 
the  plates  were  formerly  put  into  wine,  thefe  iminerlions 
were  called  one  wine*  two  wines,  three  wines ,  according 
to  the  number  of  times.  By  this  proctfs  the  plates 
fvrell  up,  the  green  is  nonrilhed,  and  a  coat  of  verdigris 
ib  iorn;vd  on  all  their  furLccs,  which  may  be  eafiiy  de¬ 
tached  by  fcrap'iig  them  with  a  knife. 

This  verdigris,  which  is  called  fre/b  verdigris,  moe/i 
verdigris,  is  (old  by  the  manufacturers  to  people  who 
dry  it  for  ’oreign  exportation.  In  this  firft  Hate  it  is 
only  a  palte,  which  is  carefully  pounded  in  large  wooden 
troughs,  and  then  put  into  bags  of  white  leather,  a  loot 
in  height  and  ten  inches  in  diameter.  I  he le  bags  are 
txpoitd  to  the  air  or  the  fun,  and  are  left  in  that  Hate 
till  the  verdigris  has  acquired  the  proper  degree  of  dry- 
ueis.  By  this  operation  it  decreases  about  50  : er  cent. 
more  or  lefs  according  to  its  primitive  Hate.  It  is  laid 
to  Hard  proof  by  the  knife,  when  the  point  of  that  *n 
ft  run  vent  puttied  againit  a  cake  of  verdigris  through  the 
ikin  cannot  penenatc  it.  White  lead  may  be  made  by 
a  finular  procefs. 

CtjJ/n/tized  Verdigris  is  manufactured  at  Montpel¬ 
lier  in  the  following  manner  ;  A  vinegar,  prepared  by 
the  bill  illation  of  four  wine,  is  put  into  a  kettle,  and 
boiled  on  the  common  verdigris.  After  fat u ration  the 
folu lion  is  left  to  clarify,  and  then  poure.l  into  another 
kettle  ot  copper,  where  it  is  evaporated  till  a  pellicle 
forms  on  the  iur face.  Sticks  arc  then  immerfed  into 
it,  and  by  means  of  forr.e  packthread  are  tied  to  fome 
wooden  bars  th^t  reft  on  the  edge  of  the  kettle,  i  belt* 
Hicks  are  about  a  toot  long,  and  are  fplit  crofs  wile 
nearly  two  inches  at  the  end,  io  that  they  open  into 
four  branches,  keot  at  about  the  dittaoce  of  an  inch 
from  each  other  by  fmall  bags.  The  cryttals  adhere 
to  thefe  fticko  and  cover  them  entirely,  forming  them 
Elves  into  groups  or  clutters,  of  a  dark  blue  colout,  and 
a  rhomboidal  lhape.  Each  cluftcr  weighs  from  hvc  to 
Hx  pounds.  •  hrec  pounds  of  moift  verdigris  arc  re- 
quircrl  for  one  pound  ot  the  cryttab  ;  the  undiflolved  le- 
fiduum  is  thrown  away. 

VEKDIJN,  an  ancient,  ftrong,  and  conhderable  town 

of  France,  in  the  department  of  Meule,  am)  late  pro- 
vince  of  Lorrai.i,  with  a  bilhop’s  fee,  and  a  ftrong  ct- 
tadcl.  Its  fortifications  were  conftructcd  by  the  Ene- 


valier  de  Villc  and  Marfhal  de  Vauban.  The  latter  was  Vermifuge, 
a  native  of  this  place.  In  17 55,  great  part  of  the  ca-  w  ^ 
thedral  was  deftroytd  by  lightning.  Verdun,  was  taken 
by  the  FrufTians  in  1792,  but  letaken  by  the  French 
foon  after.  The  inhabitants  are  noted  for  the  fine 
fwectmeat3  they  make.  It  is  Fated  on  the  river 
Made,  which  runs  through  the  middle,  42  miles  fouth- 
weft  of  Luxemburg,  and  150  tali  of  Paris  E.  Lon.  50 
28'N.  lat.  43  9'. 

VERMIFUGE,  a  medicine  which  expels  worms 
from  the  intellines.  Of  thefe  medicines  numbers  are 
daily  advertifed  in  the  newfpapers  as  infallible,  though 
the  ingredients  cf  which  they  are  compofed  are  care¬ 
fully  keot  fecret.  We  think  it  our  duty  therefore  to 
allure  our  readers,  that  the  medicines  vended  by  quacks 
are  generally  the  very  fame  that  would  be  prefeiioed 
by  a  regular  phyfician  for  the  difeale  in  which  they  are 
pretended  to  be  fpecittcs,  with  this  only  difference,  that 
the  uufeen  and  unprincipled  quack  generally  preferibes 
them  in  more  poweriul  doles  than  the  regular  phyJician 
deems  fafe  fur  his  patient.  Thus  Chiug’s  famous  worm, 
medicine,  which  has  been  fo  Hrenuoutly  recommended, 
is  nothing  more  than  mercury  given  in  the  very  Line 
form  in  which  it  is  given  by  every  phyfician;  but  Cuing 
gives  it  in  dofef,  which,  though  they  have  not  injured, 
the  children  of  a  biftiop  and  a  judge,  we  have  l::ow.i  to 
faikuite  other  children  to  the  great  hazard  of  their  lives. 

It  is  indeed  wonderful  that  parents  fhould  trull  the 
health  and  the  lives  of  their  children  to  men  whom 
they  never  law,  and  whom  they  know  to  be  not  op- 
prefied  with  an  over  delicate  fenie  of  honour,  in  pre¬ 
ference  to  a  man  of  fcience  who  has  a  character  to  i  up- 
port,  and  who  is  probably  their  friend,  and  almoft  al¬ 
ways  their  acquaintance. 

Of  the  different  vermifuges,  however,  it  mud  be  con- 
felled  that  the  greater  number  aie  liable  occako.jaily  to 
fail.  0;:e  of  the  moft  powerful  which  wc  have  men¬ 
tioned  in  the  article  MtixiCJKF,  Encycl.  is  comp  led  of 
the  fpicnlre  of  the  cowhage  or  cuw-iuh  ;  and  lince  that 
article  was  puhiifhed,  it  has  come  more  into  uic,  chiefly 
through  the  recommendation  of  Mr  Cnamberlaine  iur- 
geon.  He  fays  that  a  tea  fpoenful  of  the  electuary 
(See  MtDiciNK,  Encycl  p.  342.)  may  be  lately  given 
to  a  young  child,  and  one  or  even  two  table  fpoonfub 
to  adults.  The  medicine  is  to  be  taken  in  the  morn 
ing  faiting  ;  and  the  dole  to  be  repeated  for  two  or 
three  mornings,  after  which  a  gentle  purge  completes 
the  cure  This  medicine,  however,  Mr  Chamberiaine 
prohibits  in  every  cafe  where  there  is  a  tendency  to  in- 
iiammaiion  in  any  part  ot  the  inteitinal  canal,  or  where 
the  mucus  has  been  carried  off  orgieatly  dimimthed  by 
dyientcry  or  any  other  cauie. 

Dr  Haeminerliu  of  Ulm  has  lately  recommended  as 
a  very  powerful  and  fafe  vermifuge  the  corah ne  of  Cor- 
lica,  and  lays  that  it  has  been  fo  ufed  in  that  illand  with 
complete  fuccefs  from  time  immemorial.  It  Fa  fucus 
adhering  to  the  rocks  walked  by  the  fea,  and  fometiines 
to  the  Hones  and  (hells  thrown  upon  the  fhore.  It  is 
found  in  little  tufts.  It  is  generally  of  a  yellow  colour, 
with  a  feddilh  tinTure.  When  dried,  as  it  appears 
when  offered  for  fait,  it  contains  a  ftrong  fmell  ot  the 
lea.  it  conlitts  of  little  cartilaginous  Hal ks,  with  fall 
threads,  gradually  cylindrical  and  tubulated*  Its  tulle 
is  fait  and  unpleafaut.  In  the  fyilem  of  plants  of  Lin- 
nesusjut  belongs  to  the  clafs  crypto^amia,  its  moil  com- 
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mor.  names  are,  fea  rock  mefs  ; 
rVll.uehoi ion  ;  arid  the  coral?*: 
cmfirva  helminth' rtos  of  Solnvcndinrann,  anti  the  fticur 
l hocortcn  of  Latourette.  I  i  ere  is  rer.fon  to  think 
tint  all  thofe  fpecies  of  rucus  whofe  texture  is  foft  and 
fpurgy,  might  be  applied  to  the  fame  medicinal  ufes. 
'i  here  is  a  (ort  of  red  cor  aline  found  in  Sweden  which, 
recording  to  fome  wi  iter?,  is  a  greater  defiroyer  of 
worms  than  any  other  known  fubfiance  ;  being  not  too 
Arong  for  the  Aomacli  either  of  infants  or  of  adults. 
Tchwcndimann  afferts  that  the  rovferva  dichotcmci  of  Tin¬ 
mens,  which  is  found  in  the  ditches  in  England,  bears 
a  ftrong  analogy  to  the-  coraline  of  Corfica.  Might 
i  ot  this  conferva  be  tried  as  a  vermifuge  ?  The  Cor* 
fican  coraline  is  in  great  eflimation  in  the  pharmaco 
pecias  of  the  Continent,  efpecially  in  that  cf  Geneva,  in 
which  \s  given  a  recipe  for  preparing  a  fyrup  of  it. 

VERMONT,  one  of  the  United  States  of  North 
Ameiica,  bounded  on  the  north  by  Canada;  on  the 
eaA,  by  the  liver  Connecticut,  which  divides  it  from 
iSc’vV  Hampfhire  ;  on  the  fouth,  by  Maflachuffets  ;  and 
on  ti  c  well  by  New  York.  It  is  about  155  miles 
b  i’-g,  find  60  broad,  and  is  divided  into  7  counties.  A 
chain  of  high  mountains,  running  north  and  fouth,  di- 
dcs  this  (late  nearly  in  the  centre,  between  the  river 
Conned ic ut  and  lake  Champlain.  The  height  of  land 
is  generally  fiom  20  to  30  nvlea  from  the  river,  and 
about  the  fame  diAance  from  ti  c  New  Yoik  line.  The 
natural  growth  upon  this  mountain  is  hemlock,  pine, 
fpruce,  and  other  evergreens  :  hence  it  has  always  a 
green  appearance,  and,  on  this  account,  has  obtained 
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eferiptive  name  of  Vermont,  from  the  French  V^rd 
Jllcnty  Green  Mountain.  Ou  fome  high  parts  of  this 
mountain,  fnow  lies  till  May,  and  fometimes  till  July. 
The  country  is  generally  hilly,  hut  not  rocky.  It  is 
finelv  watered,  the  foil  is  very  fertile,  and  there  is  not 
a  better  climate  in  the  world.  1  lie  inhabitants  have 
very  lately  been  eAimated  at  100, Cco.  The  bulk  of 
them  are  emigrants  fiom  Connefticut  and  Maflachufets. 
The  principal  town  is  Bennington,  but  the  aflembly 
generally  Told  their  feflions  at  Windfor. 

VESPA  (See  Encycl, ).  A  new  fpecics  of  this  ge 
nus  of  mfefts  has  been  lately  defenbed  by  Cuvier,  in  a 
note  lead  before  the  Fhilomathic  Society  of  Paris.  It 
has  iome  refemblance  to  the  ve/pa  nidulam  of  Fabricius, 
which,  as  is  generally  known,  is  a  native  of  certain 
parts  of  America.  The  neAs  of  the  vefpa  nidulans  are 
confirufted  of  a  very  fine  web,  of  a  very  folid  and  pret¬ 
ty  white  palte.  Their  form  is  that  of  a  bell  clofed  up¬ 
on  all  fides,  excepting  a  narrow  hole  at  the  bottom; 
and  they  are  fufpended  from  the  branches  of  trees. 

The  vefpa  deferfbed  by  Cuvier,  which  is  a  native  of 
Cayenne  in  America,  lias  in  general  more  volume  than 
the  preceding  fpecies,  and  its  pafte  is  grey,  coarfcr,  lefs 
homogeneous,  and  lefs  folid.  Hie  bottom  of  its  neit 
alfo,  in  lieu  of  being  fiiaped  funnel-like,  is  fiat,  and  the 
orifice  appears  at  one  of  the  Tides  of  the  bottom  part, 
and  not  in  the  middle.  In  the  country  where  it  is  found, 
this  fpecies  of  wafp  is  called  the  tatou  fly  {mouche  tatou) 
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VESPER  FILIO  (fee  EncycL)  has  been  fubjefted 
to  fome  cruel,  but  curious  experiments,  by  the  Abb6 
Spallanzani  and  M.  de  J urine*.  The  former  of  thefe 
philofophera  having  let  loofe  feveral  bats  in  a  chamber 
per feftly  dark,  found  that  they  flew  about  in  it  with¬ 
out  any  impediment,  neither  rufhing  againft  any  thing 
in  the  apartment,  nor  touching  the  walls  with  their 
wings.  This  furprifed  him  ;  hut  imagining  that  thev 
were  concluded  by  fome  glimpfe  of  light  which  he  did 
not  perceive,  he  blindfolded  them  with  a  fmall  and  very 
clofe  hood.  They  then  ceafed  to  fly  ;  but  he  obferved, 
at  the  fame  time,  that  this  did  not  proceed  from  any 
deprivation  of  light,  but  rather  from  the  conflraint 
thence  occafloned,  efpecially  when  a  hood  of  a  very 
hght  texture  was  attended  with  the  fame  effed. 

He  then  conceived  the  idea  of  paAing  up  the  eyes  of 
the  bats  with  a  few  drops  of  fize  or  gum  ;  but  they  Ail! 
flew  about  in  the  fame  manner  as  if  their  eyes  bad  been 
open.  As  this,  however,  was  not  fuflicicnt,  he  pafled  up 
the  eyes  of  thefe  animals  with  round  bits  of  leather;  and 
this  even  did  not  impede  them  in  their  flight. 

That  he  might  at  length  be  certain  cf  his  objeft,  he 
blinded  them  entirely,  either  by  burning  the  cornea 
with  a  red  hot  wire,  or  by  pulling  out  the  pupil  with  a 
pair  of  fmall  pincers,  and  fcooping  out  the  eye  entirely. 
Not  contented  even  with  this  precaution,  he  covered 
the  wounds  with  pieces  of  leather,  that  the  light  might 
have  no  influence  whatever  on  the  remains  of  the  organs 
which  had  been  defiroyed.  The  animals  ftemed  to  fuf- 
fer  very  much  by  this  cruel  operation  ;  but  when  they 
were  compelled  to  ufe  their  wings,  either  by  day  or  by 
night,  and  even  in  an  apartment  totally  dark,  they  flew 
perfedly  well,  and  with  great  caution,  towards  the 
walls,  in  order  to  fufpend  themfelves  when  they  wifhed 
to  rcA.  They  avoided  every  impediment,  great  or  fmall, 
and  flew  from  one  apartment  to  another,  backwards 
and  forwards,  through  the  door  by  which  they  were 
connected,  without  touching  the  frame  with  their  wtngs. 

In  a  word,  they  flievved  themfelves  as  b  Ad  and  live  ly  in 
their  flight  ?.9  any  other  animals  of  the  fame  fpecics 
which  enjoy  the  ufe  of  their  eye-fighr. 

Thefe  experiments  weie  repeated  by  M.  Jurine,  and 
with  the  fame  refults.  Spallanzani  had  iuppoied  that 
the  bat  poflcffed  fome  organ  or  fenfe  which  is  wanting 
in  the  human  fpecies,  and  which  fupplies  to  thefe  anil 
mals  the  place  of  vifion  ;  and  Jurine  determined  to  af- 
ctitain  the  truth  or  falfehood  of  this  hypothelis  by  ana¬ 
tomical  refearches.  During  the  couife  of  thefe,  he 
found  the  organ  of  hearing  very  great  in  proportion  to 
that  of  other  animals,  and  a  coniiderable  nervous  appa- 
rams  afiigned  to  that  part.  The  upper  jaiv  alfo  Is  fur- 
ntfhed  with  very  large  nerves,  which  are  expanded  in  a 
tiffne  on  the  muzzle. 

M.  Jurine  then  extended  his  experiments  to  the  or¬ 
gan  of  hearing  and  that  or  fmell.  Having  put  a  fmall 
Aiood  on  a  long- eared  bat,  it  immediately  [lulled  it  off. 
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form  of  a  Dear  •  the  fer  ni  I  1  'V*  na^r°vV»  anc*  \n  wax»  During  the  operation  the  animal  fliewed  a  great 
form  ota  pear,  the  fecond,  larger  than  the  others,  is  deni  of  impatience.,  and  flew  afterwards  very  imperfcdly. 

che  w,ng,  are  bcown.  The  follow-  A  long-cared  bat,  the  ears  of  which  had  bL  hound 


Jn  form  of  a  bell 


jng  i3  the  elm-rafter  afllgucd  to  it  by  Cuvier  : 


up,  flew  very  badly  :  but  this  did 


not  arife  from  any 
pain 
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’.frtllio  piln  occafloned  by  the  ligature  ;  for  when  its  ears  were 
bratmii  jevvej  Up,  it  flew  exceedingly  well.  In  all  probability 
>vr^'  the  animal  would  have  preferred  having  its  ears  bound 
up  to  having  them  fexved.  Sometimes  it  flew  towards 
the  ending,  extending  its  muzzle  befire  it  fettled. 

M.  Jurine  poured  liquid  pomatum  into  the  ears  of  a 
bat  which  enjoyed  the-  ufe  of  its  fight.  It  appeared  to 
be  much  affie&ed  by  this  operation  ;  but  when  the  fnb- 
ftance  was  remove:!  it  took  fl’ght.  Its  ears  were  again 
filled,  and  its  eyes  were  taken  out;  but  it  flew  then 
onlv  in  an  irregular  manner,  without  any  certain  or  fix¬ 
ed  direction. 

The  cars  of  a  horfe  thoe  bat,  which  had  the  nfe  of  its 
fight,  were  filled  with  tinder  mixed  with  water.  It 
was  uncafy  under  the  operation,  and  appeared  after. 
wards  reft  left  and  ftnnned  ;  hut  it  conduced  itfelf  tole¬ 
rably  well.  On  being  blinded,  it  rufhed  with  its  head 
againfl  the  cielEg,  and  made  the  a’r  refound  with 
ftrokes  which  it  gave  itfelf  on  the  muzzle.  This  ex¬ 
periment  was  repeated  on  other  bats  with  the  like  ef- 
f eel. 

The  tympanum  of  a  large  horfe*  fhoe  bat  was  pierced 
with  a  pin  [trots  quart),  The  animal  appeared  to  fnf- 
fer  mucli  from  the  operation,  and  fell  down  in  a  per¬ 
pendicular  direction  when  thrown  into  the  air.  It  died 
next  morning.  The  fame  effiEl  was  produced  on  pier¬ 
cing  the  tvmparum  of  a  long-eared  bat  with  a  needle. 

The  author  then  made  very  accurate  refearches  on 
the  difference  between  the  orgar.ifation  of  the  brain  of 
thefe  two  kinds  of  hats  ;  and,  after  a  careful  direction, 
found  that  the  eye  of  the  long  eared  bat  is  much  larger 
than  that  of  the  horfe  fhoe  bat,  but  that  the  optic 
nerve  is  proportioned  to  it.  The  outer  part  of  the  ear 
of  the  former  is  much  larger  than  tint  of  the  latter,  but 
the  interior  part  is  frr.aller. 

The  horfe  (hoe  hat  is  indemnified  for  this  difference 
fty  a  greater  exter.fion  of  the  organ  of  fmcll,  as  evident¬ 
ly  appears  when  the  extenrd  elevations  and  irregulari¬ 
ties  of  its  muzzle  are  examined.  When  it  is  about  to 
take  flight,  it  agitates  its  nofe  much  more  than  the  long- 
eared  bat. 

From  thefe  experiments,  the  author  concludes  :  Fuji, 
fI  hat  the  eyes  of  the  bat  are  not  indifpenfably  neceffary 
to  it  for  finding  its  way  ;  faorFiu  That  the  organ  of 
hearing  appears  to  fupply  that  of  light  in  the  ditcovery 
of  bodies,  and  to  funn'fh  thefe  animals  with  different 
fenfttions  to  dircdl  their  flight,  and  enable  them  to  a- 
void  thofe  obftaclrs. which  may  prefent  thcmfdves. 

VIBRATION  Figures,  are  certain  figures,  form, 
ed  bv  fand  or  very  dry  faw  duft,  on  a  vibrating  furface, 
which  is  connected  with  the  fenfation  of  found  in  our 
organs  of  hearing.  If  the  furface,  on  which  the  figures 
;.re  to  be  formed,  be  ftrevved  over  with  bodies  eafily  put 
in  motion,  thefe,  during  the  vibration,  remain  on  the 
9  yats  at  reft,  and  are  thrown  from  the  parts  in  motion. 
The  form  of  the  parts  at  reft,  which  will  be  (hewn  by 
the  find  that  remains  unmoved,  and  which,  in  general, 
is  fymrretric,  is  called  a  vibration  figure.  To  produce 
fitch  a  figure,  nothing  is  neceffary  but  to  know  the  me¬ 
thod  of  bunging  that  part  of  the  furface  which  yon  wifh 
not  to  vibrate  into  a  ftate  of  reft,  and  of  putting  in  mo¬ 
tion  that  which  you  wifh  to  vibrate.  On  this  depends 
the  whole  expertnef3  of  producing  vibration  figures 
Thus  take  a  fquar e  piece  of  glafs,  pretty  tlnn,  and  very 
frr.ooth,  fuch  as  that  ufed  for  windows,  about  four  or 


five  inches  over,  or  even  more.  Smooth  it  at  the  edges  Vfarau'on 
on  a  grinding-ftone  ;  drew  a  little  faw- duft  over  its  fur-  F,hure'» 
face,  and  lay  hold  of  it  gently  with  the  thumb  and  fore-  ^  :ttl  f 
finger  of  the  left  hand.  Holding  it  thus  by  the  middle, 
with  the  right  hand  rub  a  violin  bow  foftly  againfl  one 
of  its  edges,  drawing  the  bow  either  up  or  down  in  a 
dfic&ion  almoft  perpendicular  to  the  furf?.ce  of  the 
glaft,  and  yon  will  fee  a  tremulous  movement,  and  the 
whole  duft  leap  about  If  the  bow  be  exactly  in  the 
middle  of  one  of  the  fide6,  the  duft  will  arrange  itfilf 
rdmoft  in  the  dire&ion  of  the  two  diagonals,  dividing 
the  fqi tare  into  four  ifofceles  triangles.  If  the  bow  be 
applied  at  a  quarter  only  of  the  diftance  of  the  one  cor¬ 
ner  from  the  other,  the  duft  will  arrange  itfelf  in  fuch  a 
manner  as  to  be  found  in  the  two  diameters  of  the  fquire, 
dividing  it  into  four  equal  fqnares.  At  other  times, 
when  the  bow.  deviates  a  little,  the  duft  forms  a  figure 
like  a  double  C,  when  the  two  letters  are  joined  back 
to  back.  If  the  fquai  e  be  held  by  the  two  extremities 
of  the  diameter,  oppofite  to  that  againfl  which  the  bo  v 
is  applied,  the  duft  will  form  a  kind  of  oval,  one  of  the 
axes  of  which  will  be  the  fame  diameter.  If  the  glafs 
be  of  a  circular  figure,  and  be  held  by  the  middle,  the 
duft  will  arrange  itfelf  in  fuch  a  manner  as  to  form  the 
fix  radii  of  a  regular  hexagon.  Thefe  difeoveries  were 
made  by  Dr  Chladni,  about  the  time  that  he  invented 
the  mtifical  inftrument,  to  which  he  gave  the  name  of  eu* 
phon  ffee  that  article,  Suppl.)  ;  and  as  he  found  the  vi¬ 
bration  figures  to  vary  in  form  with  the  various  tones 
produced  by  the  vibrating  fubftances,  a  profecution  of 
his  experiments  may  probably  contribute  to  throw  new 
light  on  r lie  philtifopliy  of  muiical  founds.  We  ftiall 
therefore  give,  from  the  3d  volume  of  Neu?s  Journal  (hr 
J'hyiL,  by  Profefibr  Gren,  a  few  direflions  for  making* 
fuch  experiments. 

Any  fort  of  glafs  may  be  employed,  provided  its  fur- 
face  be  fmooth  ;  and  when  the  plate  has  acquired  the 
proper  vibration,  it  fhonl  1  be  kept  in  that  ftnte  fir 
fume  feconds,  by  continuing  to  rub  it  with  the  bow. 

The  figures  will  thus  be  accurately  formed- 

Such  plates  ihould  be  procured  as  are  pretty  equal  in 
thicknefs.  It  may  be  fa  d,  in  general,  that  a  pla*e  the 
thinner  it  is  will  he  fo  much  the  fitter  for  thete  experi¬ 
ments,  though  in  this  refpedt  there  is  a  certain  mini¬ 
mum.  In  fmall  plates,  fuch  as  thofe  that  ar*e  circular, 
and  not  atxwe  fix  inches  in  diameter,  the  obfervation  is 
general  ;  but  in  larger  plates  too  great  thinntf.  is  pre¬ 
judicial.  Befides,  it  will  be  found  that  very  thin  g!  it’s 
is  commonly  very  uneven,  and  niuft  therefore  be  unfit 
for  the  experiments. 

In  pra&ifing  the  experiments,  it  will  he  proper  to 
have  plates  of  different  fizes  ;  and  the  fand  employed 
fhould  not  be  too  fine.  In  other  words,  it  mull  he  of 
fuch  a  nature  that  when  you  incline  the  glafs-plaic  it 
may  readily  roll  off ,  becaufe,  in  that  cafe,  it  will  he 
eafily  thrown  from  the  vibrating  parts.  It  will  be  of 
advantage  that  it  be  mixed  with  line  duft,  which  (hews 
peculiar  phenomena  during  the  experiments,  as  it  col¬ 
lects  itfelf  at  one  pl?.ce  of  the  vibrating  part. 

The  pin?  muft  be  equally  be  ft  re  wed  with  fand,  and 
not  loo  thick,  as  the  lines  will  then  he  exceedingly  fine, 
and  the  figures  will  acquire  a  better  defined  appearance. 

VIETA  (FraneF),  a  very  celebrated  French  ma -Hutton's 
thematician,  was  bo»n  in  i  540  at  Fontenai,  or  Fonte- 
nai -le-Comtc,  in  Lo  wer  Poitou,  a  province  of  France  tut  ‘-U'iun*- 

He* 
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Viefa.  .He  was  Matter  of  requests  at  Pans,  where  be  died  in 
v~ — /*— '  1603,  being  the  63d  year  of  his  age.  Among  other 
branches  of  learning  in  which  he  excelled,  he  was  one 
of  the  moft  refpectnblc  mathematicians  of  the  1 6th  cen¬ 
tury,  or  indeed  of  any  age.  His  writings  abound  with 
marks  of  great  originality,  and  the  fin  eft  genius,  as  well 
as  intenfe  application.  His  application  was  inch,  that 
he  has  fometimes  remained  in  his  ftudy  for  three  days 
together  without  eating  or  deeping.  His  inventions 
nDVl  improvements  in  all  parts  of  the  mathematics  were 
'  very  considerable.  He  was  in  a  manner  the  inventor 
and  introducer  of  Specious  Algebra,  in  which  letters 
are  ufed  intlead  of  numbers,  as  well  as  of  many  beau¬ 
tiful  theorems  in  that  fcier.ce.  He  made  alfo  confi- 
dcrable  improvements  in  geometry  and  trigonometry. 

J  ]  angular  fe&ioris  are  a  very  ingenious  and  ma- 
ilerly  performance  :  by  thtfe  he  was  enabled  to  refolve 
the  probem  of  Adrian  Romanus,  propofed  to  all  ma 
thematicians,  amounting  to  an  equation  of  the  45th 
degree.  Romanus  was  fo  (truck  with  his  fagacity,  that 
be  immediately  quitted  his  refidence  of  Wirtxbomg  in 
Franconia,  and  came  to  France  to  vifit  him,  and  folicit 
his  friendfhip  His  Apollonius  Callus,  being  a  retto* 
ration  of  Apollonius’s  trad  on  Tangencies,  and  many 
other  geometrical  pieces  to  be  found  in  his  works,  (hew 
the  lined  tafte  and  genius  for  true  geometrical  fpecula- 
tions. —  He  gave  fume  mallerly  tracts  on  Trigonometry, 
both  plane  and  fpherical,  which  may  be  found  in  the 
colledion  of  his  works,  published  at  Leyden  in  1646, 
by  Schooten,  bt  Titles  another  large  and  fepnrate  volume 
in  folio,  ptibliihed  in  the  author’s  life  time,  at  Paris,  in 
1  $79,  containing  extenfive  trigonometrical  taffifs,  with 
the  conltrudion  and  life  of  ihe  fame,  which  arc  particu¬ 
larly  delcribed  in  the  introduction  to  Dr  Hutton’s  Lo¬ 
garithms,  n.  4.  -Sec.  To  this  complete  treatife  on  tri¬ 
gonometry,  plane  and  fpherical,  are  fuhjoincd  ftvernl 
mifcelhneous  problems  and  obfervations  ;  inch  cs,  the 
ouadrrtvue  of  tiie  circle,  the  duplication  of  the  cube, 
&c  Commutations  arc  litre  given  of  the  ratio  of.  the 
diameter  of  a  circle  to  the  circumference,  and  of  the 
length  cf  the  fine  of  1  minute,  both  to  a  great  many 
places  of  figures ;  by  which  he  found  that  the  fine  of 
1  minute  is 

between  2908881 0*19 
and  2908882056; 

alfo  the  diameter  of  a  circle  being  1000,  &c.  that  the 
perimeter  of  the  inferibed  and  cirenmfci  ibtd  polygon  of 
39:5216  Tides  will  be  as  follows,  viz.  the 

perim.  of  the  inferibed  polygon  -  31415926^35 

perim.  of  the  circumfe;  ibed  polygon  3141  >926537 
and  that  therefore  the  circumference  of  the  circle  lies 
between  th"fe  two  numbers. 

Viet.i  hiving  obferved  that  there  were  many  faults 
in  the  Gregorian  lvalendar.  as  it  then  exided,  comoo 
fed  a  new  form  of  it,  to  which  he  added  perpetual  ca¬ 
nons,  and  an  explication  of  it,  with  remarks  and  ob 
iedt'ons  agaiuil  Clavius,  whom  he  accufed  of  having  de¬ 
formed  the  true  Lelian  reformation,  by  not  rightly  un- 
derftanding  it. 

Bclides  thefe,  it  feems  a  woik,  greatly  efteerned,  and 
the  lofs  of  which  cannot  be  lufliciently  deplored,  was  his 
‘  Harmon 'con,  Cale/le,  which,  being  communicated  to  fa¬ 

ther  Merfonne,  was.  by  fome  per  odious  acquaintance  of 
that  honed  minded  perfen,  (urreptirioully  taken  from 
him  and  inecoverably  loft,  or  fuppreffed,  to  the  great 
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detriment  of  the  learned  world.  There  were  alfo,  it  is  V'ntam 
faid,  other  works  of  an  agronomical  kind,  that  have  11 
been  buried  in  the  ruins  of  time.  ^  i&l>n> 

Victi  was  alfo  a  profound  decipherer,  an  accomolifh- 
m-  nt  that  prov  l  very  lifeful  to  his  country.  As  the 
different  pins  of  the  Spaniff.  monarchy  lay  very  diftant 
from  one  another,  when  they  had  occafion  to  commu¬ 
nicate  any  fecret  defig  ns,  they  wrote  them  iri  ciphers 
and  unknown  characters  during  the  dlforders  of  the 
league.  The  cipher  was  compofed  of  more  than  500 
diderent  characters,  which  yielded  their  hidden  contents 
to  the  penetrating  genius  of  Vieta  alone.  His  (kill  fo 
difconcert  d  the  Spanilh  councils  for  two  years,  that 
they  publiihed  it  at  Rome,  and  othtr  parts  of  Europe, 
iliac  the  French  king  had  only  difeovered  their  ciphers 
by  means  of  magic. 

VINTA1N,  a  town,  fitnated  about  two  miles  up  a 
ertek  on  the  fouthern  fide  of  the  river  Gambia.  It  is 
much  rtforted  to  by  Europeans,  on  account  of  the 
greet  quantities  of  btes-wax  which  are  brought  hither 
for  fale.  The  wax  is  colle&cd  in  the  woods  by  the  Fe- 
loops,  a  wild  and  nnfociable  race  of  people.  Their 
country,  which  is  of  confiderable  extent,  abounds  in 
rice  ;  and  the  natives  fupply  the  traders,  both  on  the 
Gambia  and  Caffamanfa  rivers,  with  that  article,  and 
alfo  with  goats  and  poultry,  on  very  reafonable  terms. 

The  honey  which  they  collect  is  chiefly  ufed  by  them^> 

Lives  in  making  a  drong  intoxicating  liquor,  much  the 
fame  as  the  mead  which  is  pioduccd  from  honey  in 
Great  Britain. 

In  their  traffic  with  Europeans,  the  Feloops  general¬ 
ly  employ  a  factor,  or  agent,  of  the  Mandingo  nation, 
who  (peaks  a  little  Englifii,  and  is  acquainted  with  the 
trade  of.  the  river.  This  broker  makes  the  bargain;* 
and,  with  the  connivance  of  the  European,  receives  a 
certain  part  only  of  the  payment ;  which  he  gives  to 
his  employer  as  the  whole  ;  the  remainder  (which  is 
very  ttuly  called  the  cheating  money )  he  receives  when 
the  Feloop  is  gone,  and  appropriates  to  himfelf  as  a  re¬ 
ward  for  his  trouble.  Vmtain.  according  to  Mr  P  irk, 
from  whofe  valuable  travels  this  account  of  the  Feloops 
is  taken,  is  iituated  in  1  30  9'  North  Lat.  and  I5°56' 

Long.  Weft  from  Greenwich. 

VIRGINITY,  the  tell  or  criterion  of  a  virgin  ;  or 
that  which  intitles  her  to  the  denomination.  See  Hr- 
MF.v,  Encyd. 

VISION.  In  the  article  Optics,  n°  1  <14.  [Encyd. ), 
it  is  Laid,  that  as  we  have  a  power  ot  co^traiVng  or  le- 
1  axing  the  figamentn  ctlhria ,  and  thereby  altering  the 
form  of  the  ervdalline  humour  of  the  eye,  we  hence  fee 
objects  ditt inCtly  at  different  diftances.  It  appears, 
however,  from  fome  experiments  made  by  Mr  Everard 
Home  and  Mr  Ramfden,  in  the  year  1794,  that  this 
power  of  contracting  and  relaxing  the  ligament*  cilia- 
ria  is  not  alone  fuffteient  to  account  for  the  phenome¬ 
non.  Convening  with  Mr  Home  on  the  different  ufes 
of  the  chryilalline  humour,  Mr  Ramfden  laid,  that  as 
that  humour  “  con  lids  of  a  (ubdance  of  different  den- 
fities,  the  central  Darts  being  the  moll  compact,  and 
from  thence  dimm*.  filing  in  deniity  gradually  in  every 
direction,  approaching  the  vitreous  humour  on  one  fide* 
and  the  aqueous  humour  on  the  other,  its  refractive 
power  becomes  nearly  the  fa '  e  with  that  of  the  two 
contiguous  Dbdances  Thar  fome  philosophers  have 
ilatcd  the  ufe  of  the  ervdalline  humour  to  be,  for  ac¬ 
commodating 
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Vihon.  commodating  the  eye  to  fee  objedts  at  different  diftan- 

-~v - ces  ;  hnt  the  firmnefs  of  the  central  part,  and  the  very 

fmall  difference  between  its  refradtive  power  near  the 
circu  mference  and  that  of  the  vitreous  or  the  aqueous 
humour,  feemed  to  render  it  t  for  that  purpofe  ;  its 
principal  life  rather  apoearing  to  be  for  corredtmg  the 
aberration  anting  from  the  ipherical  fignre  cf  the  cor¬ 
nea,  where  the  principal  part  of  the  refradtion  takes 
place,  producing  the  fame  effect  that,  in  au  achromatic 
objedhglafs,  we  obtain  in  a  lefs  perfect  manner  by  pro¬ 
portioning  the  radii  of  curvature  of  the  different  lenfes. 
In  the  eye  the  correction  feems  perfect,  which  in  the 
objedbglafs  can  only  be  an  approximation  ;  the  contra¬ 
ry  nhen aliens  of  the  lenfes  not  having  the  fame  ratio  : 
fo  that,  if  thus  aberration  be  perfedtly  corrected,  at  any 
given  distance  from  the  centre,  in  every  other  it  muff 
be  in  fome  degree  imperfect. 

“  Pur fuing  the  fame  compnrifon  :  In  the  achromatic 
object:  glafs  we  may  conceive  ho.v  much  an  object  muff 
aopt^r  fainte**  from  the  great  quantity  of  light  loit  by 
reflection  at  the  fu**faces  of  the  different  lenfes,  there 
being  as  nnny  pri  nary  reflections  as  there  are  inrfaces  ; 
and  it  would  be  fortunate  if  this  reflected  light  was  to- 
tallv  loff.  Part  of  it  is  again  reflected  towards  the  eye 
by  the  interior  furfaces  of  the  lenfes  :  vvliich,  bv  dilu¬ 
ting  the  image  formed  in  the  focus  of  the  object  glafs, 
makes  that  im  .ge  appear  far  lefs  bright  than  it  would 
otherwife  have  done,  producing  that  milky  appearance 
fo  often  complained  of  in  viewing  lucid  objects  through 
this  fort  of  tehfeope. 

“In  the  eve,  the  fame  properties  that  obviate  this  de- 
fc6t,  feive  alio  to  correct  the  enors  from  the  fpherical 
figure,  by  a  regular  diminution  of  denfity,  from  the 
centre  of  the  cryffalline  outward.  Every  appearance 
fhews  the  cryflalline  to  confill  of  laminae  of  different 
densities ;  and  if  we  examine  the  juudtion  of  different 
media,  having  a  very  fmall  difference  of  refraction,  we 
fhall  find  that  we  may  have  a  fenfible  refradtion  with¬ 
out  reflection.  Now,  if  the  difference  between  the  con¬ 
tiguous  media  in  the  eye,  or  the  laminx  in  the  cryffal 
line,  be  very  fmall,  we  (hall  have  refradtion  without  ha¬ 
ving  reflection  :  and  this  appears  to  be  the  ftate  of  the 
eye  ;  for  although  we  have  two  furfaces  of  the  aqueous, 
two  of  the  cryffalline,  and  two  of  the  vitreous  humour, 
yet  we  have  only  one  refledted  image  ;  and  that  being 
from  the  anterior  furface  of  the  cornea,  there  can  be 
no  furface  to  refledt  it  back,  and  dilute  an  image  on 
the  retina. 

“  This  hypothetic  may  be  put  to  the  teff  whenever  ac¬ 
cident  fhall  furnilh  us  with  a  fubjedt  having  the  cryffal- 
linc  extradted  from  one  eye,  the  other  remaining  per¬ 
fedt  in  its  natural  ftate  ;  at  the  fame  time  we  may  af- 
certain  whether  or  no  the  cryffalline  is  that  part  of  the 
organ  which  ferves  for  viewing  objedts  at  different  di- 
ftance*  diftindtty.  Seeing  no  refledtion  at  the  furface 
of  the  cryffalline,  might  lead  fome  perfons  to  infer  that 
its  refradtive  power  is  very  inconsiderable  ;  but  many 
circumftances  fliew  the  contrary  :  yet  what  it  really  is 
may  be  readily  afeertained  by  having  the  focal  length 
and  diflance  of  a  lens  from  the  ooerated  eye,  that  ena¬ 
bles  it  to  fee  objedts  the  mod  diffiridtly  ;  alfo  the  focal 
length  of  a  lens,  and  its  diltance  from  the  perfedt  eye, 
that  enables  it  to  fee  objedts  at  the  fame  diflance  as  the 
imperfedt  eye  :  thefe  data  will  be  fufficient  whereby  to 
Suppl.  Vol.  II.  Part  II. 


calculate  the  refradtive  power  of  the  cryffalline  with  t  Vi.nn 
confiderable  precifion.  ^ 

“  Again,  having  the  fpherical  aberration  of  the  dif¬ 
ferent  humours  of  the  eye,  and  having  afeertained  the 
refrndtive  power  of  the  cryffalline,  we  have  data  from 
whence  to  determine  the  proportional  increafe  of  its 
denfity”  as  it  approaches  the  central  part,  on  a  fuppofi- 
tion  that  this  property  corrects  the  aberration. 

“  An  opportunity  prefented  ilfclf  for  bringing  the 
obfervations  of  Mr  Rimfden,  lefpcdirng  the  me  of  the 
cryffalline  lens,  to  the  proof.  A  young  man  came  in¬ 
to  St  George’s  Hofpital  with  a  cataract  in  the  right 
eye.  The  cryffalline  lens  was  read  ly  extracted,  aod 
the  union  of  the  wound  in  the  cornea  took  place  unat¬ 
tended  by  inflammation  ;  fo  that  the  eye  fuffered  the 
fmalleft  degree  of  injury  that  can  attend  fo  fevere  an 
operation.  The  man  himfelf  was  in  health,  21  years 
of  age,  intelligent,  and  his  left  eye  perfe  ct :  the  other 
had  bten  an  uncommonly  lhort  time  in  a  chfeafed  tlate, 
and  27  days  after  the  operation  appeared  to  be  f  ee 
from  every  other  defedt  but  the  lufs  of  the  cryffalline 
lens. 

(i  A  number  of  experiments  were  made  on  the  im¬ 
perfedt  eye,  afliffed  by  a  lens,  and  compared  with  the 
perfect  eye.  i’he  aim  of  thefe  tri  Is,  which  were  ju- 
dicioufly  varied,  was  to  afeertain  whether  the  eye  winch 
had  been  deprived  of  t**c  cryffalline  lens  was  capable  of 
a  ij idling  it  fit  It  to  diffindt  vifion  at  diffident  diftances. 
Among  other  refults,  the  perfedt  eye,  with  a  glafs  of 
6i  inches  focus,  had  diitindt  vifion  at  3  inches;  the 
near  limit  was  l^-  inch,  the  diffant  limit  lefs  than  7 
inches.  The  imperfect  eyre,  with  a  glafs  2 f\,  inches 
focus,  with  an  aperture  A ths  of  an  inch,  hid  diitindt 
vifion  at  2-J-  inches,  the  near  limit  i-g-  inch,  and  the  di¬ 
ffant  limit  7  inches.  'The  accuracy  with  which  the  eye 
vva3  brought  to  the  fame  point,  on  repeating  the  expe¬ 
riment,  proved  it  to  be  uncommonly  correct ;  and  as 
he  did  not  himfelf  fee  the  fcalc  ufed  for  admeafurement, 
there  could  be  no  fource  of  fallacy.  From  the  rtfuhof 
this  experiment,  it  appears  that  the*range  of  aJjuff  merit 
of  the  imperfedt  eye,  when  the  two  eyes  were  mane  to 
fee  at  nearly  the  fame  focal  diltance,  exceeded  that  of 
the  perfedt  eye*  Mr  Ramlden  fuggefted  a  reafon  why 
the  point  of  diftiudt  vifion  of  the  imperfect  eye  might 
appear  to  the  man  himfelf  nearer  than  it  was  in  reality; 
namely,  that  from  the  imperfedtion  of  this  organ  lie 
might  find  it  eaffer  to  read  the  letters  when  they  fub- 
tcrnled  a  greater  angle  thin  at  his  real  point  of  diffindt 
vifion.  1  he  experiments,  however,  appear  to  Ihew  that 
the  internal  power  cf  the  eye,  by  which  it  is  adjulled 
to  fee  at  different  diftances,  docs  not  refide  in  the  ciy’- 
llalline  lens,  at  leaff  not  altogether  ;  and  that  if  any 
agency  in  this  refpedt  can  be  proved  to  refide  in  the 
cryffalline,  the  other  powers,  whatever  they  may  he, 
are  capable  of  exertion  beymnd  their  ufml  limits,  fo  as 
to  perlorm  its  office  in  this  refpedt. 

“  From  thefe  confederations,  and  in  confcquence  of 
other  refledtions  tending  to  Ihew  that  an  elongation  of 
the  optical  axis  is  not  probably  the  means  of  adjuflment, 
thefe  philofophers  directed  their  enquiries  to  afeertain 
how  far  the  curvature  of  the  cornea  might  be  fubjedt  to 
change.  They  found  by  trial  that  this  part  of  the  or¬ 
gan  poffeffes  a  degree  of  elafticity  which  is  very  confi¬ 
derable,  both  for  its  perfedlion  and  its  range  ;  and  by 
5  C  anatomical 
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Vifion.  anatomical  difoaion  it  was  found  that  the  four  Hraight 

—v -  mufcles  of  the  eye  do  in  efFed  terminate  in  the  cornea 

at  their  tendinous  extiemities  ;  that  the  whole  external 
lamina  of  the  cornea  could  by  gentle  force  be  feparated, 
by  means  of  thefe  mufcles,  from  the  eye  ;  fo  that  the 
tendons  feem  loft  in  the  cornea,  and  this  laft  has  the 
appearance  of  a  central  tendon.  It  was  alfo  feen  that 
the  central  part  of  the  cornea  is  the  thickeft  and  the 
moft  elaftic. 

“Thefe  were  confiderable  advances  towards  eltablifh* 
ing  the  hypothefis  of  adjuftment  by  the  external  curve 
of  the  eye.  It  remained  to  be  (hewn,  by  experiments 
on  the  living  fubjed,  that  this  curve  does  really  vary  in 
the  due  direction,  when  the  mind  perceives  the  diftind 
vifible  fenfatiou  of  objects  at  d-'fferent  difta-ces.  For 
this  pnrpofe  Mr  Ramfden  provided  an  apparatus,  con- 
filling  of  a  thick  board  fteadily  fixed,  in  which  was  a 
fquare  hole  large  enough  to  admit  a  perfon  3  face  ;  the 
forehead  and  chin  ^efting  againft  the  upper  and  lower 
bars,  and  the  cheek  againft  either  of  the  Tides  ;  fo  that 
when  the  face  was  protruded,  the  head  was  fteadily 
fixed  by  refting  on  three  Tides  ;  and  in  this  portion  the 
left  eye  projected  beyond  the  outer  furface  of  the  board. 
A  microfcope,  properly  mounted,  fo  as  with  eafe  to  be 
fet  in  every  reqnifite  pofition,  was  applied  to  view  the 
cornea  with  a  magnifying  power  of  thirty  times.  In 
this  fituation,  the  perfon  whole  eye  was  the  objed  of 
experiment  was  defired  to  look  at  the  corner  of  a  chim¬ 
ney,  at  the  diftance  of  2^  yards,  through  a  fmall  hole 
in  a  brafs  plate,  fixed  for  that  puipofe,  and  afterwards 
to  look  at  the  edge  of  the  hole  itfelf,  which  was  only 
fix  inches  diftant.  After  Tome  management  and  cau 
tiom  which  the  delicate  nature  of  thefe  experiments  re 
quires,  the  motion  of  the  cornea,  which  wa-  immediate¬ 
ly  perceptible,  became  very  diftind  and  certain.  The 
circular  fedion  of  its  furnace  remained  in  a  line  with  the 
wire  in  the  field  of  the  microfcope,  when  the  eye  was 
adjufted  to  the  diftant  objed,  but  projeded  confi derably 
beyond  it  when  adapted  to  the  near  one.  When  the 
diftant  objed  was  only  qd  feet  from  the  obferver,  and 
the  near  objed  fix  inches,  the  difference  in  the  promi 
nence  of  the  cornea  was  eftimated  at  1  800th  of  an 
inch.  Thefe  experiments  were  repeated  and  vaiied  at 
different  times  and  on  different  fnbjeds.  The  obferver 
at  the  microfcope  found  no  difficulty  in  determining, 
from  the  appearance  of  the  cornea,  whether  the  eye 
was  fixed  on  the  remote  or  the  near  object. 

“  From  thefe  different  experiments  Mr  Home  con- 
flders  the  following  faffs  to  have  been  afeertained  : 

“  t  That  the  eye  has  a  power  of  adjuring  itfelf  to 
different  diftances  when  deprived  of  the  cryftalline  lens; 
and  therefore  the  fibrous  and  laminated  ftrudure  of  that 
lens  h  not  intended  to  alter  its  form,  but  to  prevent  re 
flections  in  the  paftage  of  the  rays  through  the  furfaces 
of  media  of  different  denfities,  and  to  corredt  fpherical 
aberration. 

“  2  That  the  cornea  is  made  110  of  lamina® ;  that  it  is 
elaftic,  and  when  ft  retched  is  capable  of  being  elonga¬ 
ted  1  nth  part  of  its  diameter,  contracting  to  its  for¬ 
mer  length  immediately  upon  being  left  to  itielf 

“  3.  That  the  tendons  of  the  four  flraight  mufcles  of 
the  eye  are  continued  on  to  the  edge  of  the  cornea,  and 
terminate,  or  arc  inferted,  in  it?  externa!  laminae  :  their 
sdiou  will  therefore  extend  to  the  e^ge  of  the  cornea. 

“  4.  That  in  changing  the  focus  of  the  eye  from  fee¬ 


ing  with  parallel  rays  to  a  near  diftance,  there  is  a  vt-  Vifioa 
Able  alteration  produced  in  the  figure  of  the  cornea,  i! 

rendering  it  more  convex  ;  and  when  the  eye  is  again  _ ves' 

adapted  to  parallel  rays,  the  alteration  by  which  the  ' 

cornea  is  brought  back  to  its  former  ftate  is  equally  vi¬ 
fible.” 

Mr  Home  made  many  other  experiments  with  a  view 
to  throw  light  upon  this  curious  fubjed  ;  and  the  refult 
of  the  whole  appears  to  be,  that  the  adjuftment  of  the 
eye  is  produced  bv  three  different  changes  in  that  or¬ 
gan  ;  an  mcreafe  of  curvature  in' the  cornea,  an  elonga¬ 
tion  of  the  axis  of  vifion,  and  a  motion  of  the  cryftal¬ 
line  lens.  Thefe  changes,  in  a  great  meafure,  depend 
upon  the  contradion  of  the  four  ftraight  mufcles  of  the 
eye.  Mr  Ramfden,  from  computations  grounded  on 
the  principles  of  optics  and  general  ftate  of  the  fads, 
eftimates  that  the  increafe  of  curvature  of  the  cornea 
may  be  capable  of  producing  one-third  of  the  effed, 
and  that  the  change  of  place  of  the  lens,  and  elonga¬ 
tion  of  the  axis  of  vifion,  fufticiently  account  for  the 
other  two  thirds  of  the  quantity  of  adjuftment  needfary 
to  make  up  the  whole. 

VITALITY,  the  power  of  fubfifting  in  life,  which 
the  fafhionable  ohih  fophers  of  the  French  and  German 
fchools  attribute  to  chemiflry .  For  a  confutation  of 
their  abfurd  and  impious  jargon  on  this  fubjed,  we  ree¬ 
fer  our  readers,  with  fome  degree  of  confidence,  to  the 
articles  Physiology  ( Eticycl .),  and  Animal  Subs  tan* 
c«s  (  Suppl. ) 

VIVERRA  (fee  Encycl . )  A  new  fpecies  of  this 
genus  of  animals  wa  dilcovered  by  Vaillant  during  his 
laft  travels  in  Africa;  at  lead  he  ranks  under  the  gene¬ 
ric  name  Vtverrt $r,  the  animal  of  which  he  gives  the  fol¬ 
lowing  description  Its  body  was  of  the  iize  of  that 
of  a  kitten  fix  months  old  :  it  had  a  very  large  nofe, 
the  upper  jaw  exceeding  the  lower  near  two-thirds  of 
an  inch  in  length,  and  forming  a  fort  of  moveable  fnout 
refembling  that  of  the  roati  of  Guiana.  'The  fore  feet 
were  armed  with  four  large  claws,  very  (harp  and  cur¬ 
ved  ;  the  hind  ones  have  each  five,  but  they  are  fhovt 
and  blunt.  All  the  fur  on  the  upper  part  of  the  body 
is  marked  with  crofs  bands  of  a  deep  brown  colour,  on 
a  giound  of  light  brown  with  which  many  white  hairs 
are  intermixed.  The  lower  part  of  the  body  and  in- 
fides  of  the  legs  are  of  a  reddifti  white.  The  tail,  which 
is  very  fleftiy,  and  mo^e  than  two  thirds  longer  than  the 
body,  is  black  at  the  tip,  and  the  reft  brown,  intermix'- 
ed  with  white  hairs 

This  animal  emoloys  its  fore  paws  to  dig  very  deep 
holes  in  the  earth,  111  which  it  remains  concealed  daring 
the  day,  not  going  out  till  fun-fet  in  quell  of  food. 

The  Hottentots  who  accompanied  our  traveller  call¬ 
ed  it  tnuys-borul  (a  moufe  dog)  ;  a  general  name  among 
the  inhabitants  of  the  Cape  for  all  the  fmaller  carnivo¬ 
rous  quadrupeds 

VIVES  (  Ludovicus),  the  contemporary  and  friend 
of  Erafmus,  was  a  native  of  Valentia  in  Spain.  Though 
well  trained  in  all  the  fubtleties  of  the  fcholaftie  phiiofo- 
phy  at  Paris,  he  had  the  good  fenfe  to  difeovtr  its  futi¬ 
lity,  and  diligently  applied  himfelf  to  more  uftful  ftu- 
dies.  At  Louvain  he  undertook  the  office  of  a  precep¬ 
tor,  and  exerted  himfelf  with  great  ability  and  fnccefs 
in  correcting  barbarifm,  chaftiiing  the  corrupters  of 
learning,  and  reviving  a  tafte  for  true  fcience  and  ele¬ 
gant  letters.  Erafmus,  with  whom  he  lived  upon  the 

footing 
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footing  of  intimate  ftiendffiip,  fpeaking  of  Vives  when 
he  was  only  26  years  of  age,  fays,  that  there  was  no 
part  of  philofophy  in  which  he  did  not  excel  ;  and  that 
he  had  made  fuch  proficiency  in  learning,  and  in  the 
arts  of  fpeaking  and  writing,  that  he  fcarcely  knew  his 
equal.  He  wrote  a  commentary  upon  Augulline  s  trea- 
tife  De  Civitate  Dei ,  which  difeovers  an  extenfive  ac¬ 
quaintance  with  ancient  philofophy.  Henry  VIII.  of 
England,  to  whom  he  dedicated  this  work,  was  fo  plea- 
fed  with  it,  that  he  invited  the  author  to  his  court,  and 
trade  him  preceptor  to  his  daughter  Mary'.  Though 
he  difeharg-ed  his  office  with  great  fidelity,  yet  in  con- 
fequence  of  his  oppofition  to  the  king’s  divorce,  he  fell 
under  his  difpleature  ;  and  it  was  not  without  difficulty 
that  he  efcaped  to  Bruges,  where  he  devoted  the  re¬ 
mainder  of  his  days  to  ftudy.  He  died  in  the  year 
>537,  °r)  according  to  Thuanus,  in  1541.  With  E- 
rafmus  and  Buddteus  he  formed  a  triumvirate  of  litera¬ 
ture  which  did  honour  to  the  age.  He  wiote  l)e  TV.- 
ma  Philojopbia ,  “  On  the  Firft  Philofophy  De  Ex 
planotionr  Efer.tiarvm ,  “  On  the  Explanation  of  Efien- 
ces  De  Cenfura  Deri,  “  On  the  Tell  of  Truth 
De  Initiis,  Sethi,  e t  LauMus  Pbilofo/bia,  “  On  the  O- 
rigin,  Tedls,  and  Praifes  of  Pliilofophy  5”  and  De  Cor- 
ruptit  Aitibus  et  Tradendis  DifdpJinis,  “  On  the  Cor¬ 
ruption  of  Science,  and  on  Education.”  Thefe  wri¬ 
tings,  of  which  the  two  lafl  are  the  mod  valuable,  dif- 
cover  great  ilrength  of  judgment,  an  extenfive  know- 
ledge  of  philofophy,  much  enlargement  of  conception, 
dreommon  lagacity  in  detedting  the  errors  of  ancient 
and  moJern  philolophers,  pai  ticularly  of  Ariftotle  and 
his  followers,  and,  in  line,  a  mind  capable  of  attempt¬ 
ing  things  beyond  the  ftandard  of  the  age  in  which  he 
lived.  To  all  this  he  added  great  perfpicuity  and  ele- 
■■rance  of  llyle,  not  unworthy  ot  the  triend  of  Eralmus. 

&  ULTRAMARINE  is  a  very  line  blue  powder,  al- 
inoll  of  the  colour  of  the  corn  flower  or  bluebottle, 
which  has  this  uncommon  property,  that,  when  expo- 
fed  to  the  air  or  a  moderate  heat,  it  neither  fades  nor 
becomes  tari.iflied.  On  this  account  it  is  ufed  in  paint¬ 
ing  ;  but  it  was  employed  foimeily  for  that  puipofc 
much  mort  than  at  prelent,  as  fmalt,  a  fai  cheaper  ar¬ 
ticle,  was  not  then  known.  (See  Cobalt,  in  this 
Suep/.)  Ultramarine  is  made  of  the  blue  parts  of  the 
lapis  lazuli,  by  feparatirg  them  as  much  as  pcffible  from 
the  other  coloured  particles  with  which  they  are  mixed, 
and  reducing  them  to  a  fine  powder.  The  real  lapis 
lazuli  1  found  in  the  mountains  of  that  part  ot  i  artary 
caller  Bucharia,  which  extends  eaftwaids  from  the  Caf- 
piau  fea,  and  particularly  at  Kaiab  and  budukiclm.  It 
is  lent  thence  to  the  Fail  Indies,  and  from  the  l  aft 
Indies  to  Euiope.  Good  ultramarine  nuitt  be  of  a 
beautiful  daik  colour,  and  free  from  land  as  well  as  every 
other  mixture.  It  mult  unite  readily  with  oil ;  it  mull 
not  become  tarnifhed  on  a  red  hot  tile  01  plate  ot  iron, 
end  it  ought  to  difiolve  in  llrong  acids,  almolt  like  the 
zeolite,  without  caufing  an  efftrvtletnce.  In  the  year 
1762,  an  ounce  of  it  at  Paris  coll  four  pounds  Holing, 
end  an  ounce  of  cendre  d’outrcmer,  which  is  the  relule, 
two  pounds.  The  balls  of  this  colour  was  long  l.d- 
ptaed  to  be  copper,  but  the  expenments  ol  Mai  grail 
(hewed  that  it  was  iron,  in  fome  unknown  ftate  of  com¬ 
bination.  New  light  has  been  thrown  on  this  fubjedl 
by  Morveau,  who  has  difeovered  that  federate  loaded 
with  iron,  when  decompofed  by  carbonaceous  matter, 
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yields  a  blue  fulphuret  of  iron  of  equal  permanency  with  V<m\ceut 

the  true  ultramarine.  ( 

At  piefent,  fmalt  of  a  good  colour  is  often  purchafed 
at  a  dear  rate  and  fubftituted  for  ultramarine  ;  and  it  is 
found  that  the  colour  of  this  preparation  of  cobalt  is 
more  durable  in  the  fire  than  even  that  of  the  lapis  la¬ 
zuli.  For  the  analyfis  of  lapis  lazuli,  fee  Mineralo¬ 
gy,  n°  69.  Suppl. 

VORTICES  of  Des  Cartes  are  now  juflly  exploded; 
but  being  the  fiction  of  a  very  fuperior  mind,  they  are 
Hill  an  objeft  of  curiolily,  as  being  the  foundation  of 
a  great  philofophical  romance.  According  to  the  au- 
thor  of  that  romance,  the  whole  of  infinite  fpace  was 
full  of  matter  ;  for  with  him  matter  and  extenlion  were 
the  fame,  and  confequently  there  could  be  no  void. 

This  immenfity  of  matter  he  fuppofed  to  be  divided  in¬ 
to  an  infinite  number  of  veiy  fmall  cubes ;  all  ot  which, 
being  whirled  about  upon  their  own  centres,  neceflarily 
gave  occafion  to  the  production  of  two  different  elements. 

The  firft  confilled  of  thofe  angular  parts  which,  ha- 
ving  been  neceflsiily  tubbed  off,  and  grinded  yet  lmaller 
by  their  mutual  fridtion,  conllituted  the  moll  fubtlc 
and  moveable  pait  of  matter.  1  he  fecond  confilled  of 
thofe  little  globules  that  were  formed  by  the  rubbing 
off  of  the  fir'll.  The  interftices  betwixt  thtfc  globules 
of  the  fecond  element  were  filled  up  by  the  particles  of 
the  full.  But  in  the  infinite  collihons,  which  mull  oc¬ 
cur  in  an  infinite  fpace  tilled  with  matter,  and  all  in  mo¬ 
tion,  it  mult  neceflarily  happen  that  many  of  the  glo- 
bules  of  the  fecond  element  ffiould  be  broken  and  grind, 
ed  down  into  the  firft.  The  quantity  of  the  firft  elc- 
ment  having  thus  been  ircieafed  beyond  what  was  fuf- 
ficient  to  fill  up  the  interftices  of  the  iecoud,  it  mull, 
in  many  places,  have  been  heaped  up  together,  w  ithout 
any'  mixture  ol  the  fecond  along  with  it..  Such,  ac¬ 
cording  to  lies  Cartes,  was  the  original  divifion  of  mat¬ 
ter.  Upon  this  infinitude  of  matter  thus  divided,  a 
certain  quantity  of  motion  was  originally  imprefled  by 
the  Creator  of  all  things,  and  the  laws  of  motion  were 
fo  adjufled  as  alway  s  to  prclerve  the  fame  quantity  m 
it,  without  mereafe,  and  without  diminution.  What¬ 
ever  motion  whs  loft  by  one  part  of  matter,  was  com¬ 
municated  to  fome  other;  ar-ft  whatever  was  acquired 
by  one  part  cl  matter,  was  derived  trom  fome  other : 
and  thus,  through  an  eternal  revolution  liom  reit  to 
motion,  and  from  motion  to  left,  111  every  part  ot  the 
uuivei  te,  the  quantity  of  motion  in  the  whole  was  al¬ 
ways  the  fame 

But  as  there  was  no  void,  no  one  part  of  matter  could 
be  moved  without  iln  uliiiig  fome  other  out  ot  its  place, 
nor  that  without  thrillin  g  fome  other,  and  to  on.  lo 
avoid,  therefore,  an  infinite  progreis,  lie  fuppofed  that 
the  matter  winch  any  body'  pufhed  before  it  rolled  im¬ 
mediately  backwaids  to  iuuply  the  place  ot  that  matter 
which  flowed  in  behind  it;  as  we  may  obferve  111  the 
fw  (mining  of  a  fiih,  that  the  water  which  it  pufhes  be¬ 
fore  it  in, met  lately  tolls  backwards  to  fupply  the  place 
of  what  Hows  in  behind  it,  and  thus  forms  a  fmall  circle 
or  vortex  round  the  body  ot  the  fifh  It  was  in  the 
fame  manner  that  the  motion  oiiginally'  impiefled  by 
the  Creator  upon  the  infinitude  of  matter  neceflarily 
produced  in  it  an  infinity  ol  greater  aud  fmaller  vor- 
ticib,  or  circular  ft  teams  :  and  the  law  of  motion  being 
fo  adjufled  as  always  to  pieferve  the  lame  quantity  of 
motion  in  the  univeife,  thole  vortices  either  continued 
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for  ever,  or  by  their  diffolutlon  gave  birth  to  others  of 
the  fame  kind.  There  was  thus  at  all  times  an  infinite 
number  of  greater  and  fmaller  vortices,  or  circular 
itreame,  revolving  in  the  univerfe. 

Eut  whatever  moves  in  a  circle  is  confiantly  endea¬ 
vouring  to  fiy  off  from  the  centre  of  its  revolution.  For 
the  natural  motion  of  all  bodies  is  in  a  llraight  line.  All 
the  particles  of  matter  therefore,  in  each  of  thofe  greater 
vortices,  were  continually  prefifing  from  the  centre  to  the 
circumference,  with  more  or  lefs  lorce,  according  to  the 
different  degrees  of  their  bulk  and  folidity.  The  larger 
and  more  folid  glohides  of  the  fecond  element  forced 
themfilves  upwards  to  the  circumference,  while  the 
fmaller,  more  yielding,  and  more  active  particles  of  the 
fi r ft,  which  could  flow  even  through  the  interRiccs  of 
the  fecond.  were  forced  downwards  to  the  centre.  They 
were  forced  downwards  to  the  centre  notwithffaiuling 
their  natuial  tendency  was  upwards  to  the  circum¬ 
ference  ;  for  the  fame  rtafon  that  a  piece  of  wood,  when 
plunged  in  water,  is  forced  upwards  to  the  furface,  not- 
v;it hoarding  its  natural  tendency  is  downwards  to  the 
bottom;  becaufe  its  tendency  downwards  is  lefs  (trong 
than  that  of  the  particles  of  water,  which,  therefore,  if 
one  may  fay  fo,  prefs  in  before  it,  and  thus  force  it  up- 
war  Js.  Eut  there  being  a  greater  quantity  of  the  firft 
elemert  than  what  was  neceflary  to  fill  up  the  iv.ter- 
ftices  of  the  fecond,  it  was  nect  (Tardy  accumulated  in 
the  centre  of  each  of  thefe  great  circular  ftreams,  and 
formed  there  the  fie^y  and  active  fubflance  of  the  fun. 
For,  according  to  that  philofophcr,  the  folar  fyfftms 
were  infinite  in  number,  each  fixed  flar  being  the  centre 
of  one  ;  and  he  is  among  the  firft  of  the  moderns  who 
thus  took  away  the  boundaries  of  the  univerfe  :  even 
Copernieus  and  Kepler,  themfelves,  have  confined  it 
within  what  they  fuppofed  the  vault  of  the  firmament. 

The  centre  of  each  vortex  being  thus  occupied  by 
the  rroil  active  and  moveable  parts  of  matter,  there  was 
neccfTarily  among  them  a  more  violent  agitation  than  in 
any  other  part  of  the  vortex,  and  this  violent  agitation 
of  the  centre  cherifhed  and  fupported  the  movement  of 
the  whole.  But  among  the  particles  of  the  firft  ele¬ 
ment,  which  fill  up  the  interlaces  of  the  fecond,  there 
are  many,  which,  from  the  preffure  of  the  globules  on 
all  Tides  of  them,  necefTarily  receive  an  angular  form, 
and  thus  conflitute  a  third  element  of  particles  lefs  fit 
for  morion  than  thofe  of  the  other  two.  As  the  par¬ 
ticles,  however,  of  this  third  element  were  formed  in 
the  interilices  of  the  fecond,  they  are  uccefi'anlv  fmaller 
than  thofe  of  the  fecond,  and  are  therefore,  along  with 
thofe  of  the  firfi,  urged  down  cowards  the  centre,  where, 
when  a  number  of  them  happen  to  take  hold  of  one  an- 
other,  the)  form  fuch  fpots  upon  the  furface  of  the  ac¬ 
cumulated  particles  of  the  full  element,  as  are  often  dif 
covered  by  telefcopes  upon  the  face  of  that  fun  which 
enlightens  and  animates  our  particular  fyilern.  Thofe 
fpots  are  often  broken  and  diipelled  by  the  violent  agi¬ 
tation  of  the  particles  of  the  full  element,  as  has  hitherto 
happily  been  the  cafe  with  thofe  which  have  fuccefilvely 
been  formed  upon  the  face  of  our  fun.  Sometimes, 
however,  they  encruft  the  whole  furface  of  that  fire 
which  is  accumulated  in  the  centre  ;  and  the  communi¬ 
cation  betwixt  the  moft  aftive  and  the  moll  inert  parts 
of  the  vortex  being  thus  interrupted,  the  rapidity  of  its 
motion  immediately  begins  to  hnguifh,  and  can  no 
longer  defend  it  from  being  fwallovvcd  up  and  carried 


away  by  the  fuperior  violence  of  fome  other  like  cir¬ 
cular  ftreani  5  and,  in  this  manner,  what  was  once  a  fun 
becomes  a  planet.  Thus  the  time  was,  according  to 
the  f)ltem,  when  the  Moori  was  a  body  of  the  lame 
kind  with  the  fun,  the  fiery  centre  of  a  circular  dream 
of  ether,  which  flowed  continually  round  her  ;  but  her 
face  having  been  crufled  over  by  a  congeries  of  angular 
particles,  the  motion  of  this  circular  tlream  began  to 
languifh,  and  could  no  longer  defend  itlllr  fiom  being 
abfoi  bed  by  the  more  violent  vortex  of  the  earth,  which 
was  then,  too,  a  fun,  and  which  chanced  to  be  placed 
in  its  neighbourhood.  The  moon  therefore  became  a 
planet,  and  revolved  round  the  eaith.  In  proeels  of 
time,  the  fame  fortune,  which  had  thus  befallen  the 
moon,  befel  alfo  the  earth  ;  1  ts  face  was  eccruffed  by  a 
grofs  and  inactive  fubflance;  the  motion  of  its  vortex 
began  to  languifh,  and  it  was  abiorbed  by  the  greater 
vortex  ot  the  fun  :  but  though  the  vortex  of  the  earth 
had  thus  become  languid,  it  itill  had  force  enough  to 
occafion  both  the  diurnal  revolution  of  the  earth,  and 
the  monthly  motion  of  the  moon.  For  a  imall  circular 
dnam  may  eafily  be  conceived  as  flowing  round  the 
body  cf  the  earth,  at  the  fame  time  that  it  is  carried 
along  by  that  great  ocean  of  ether  which  is  continually 
revolving  round  the  fun  ;  in  the  fame  manner,  as  in  a 
great  whirlpool  of  water,  on'e  may  often  fee  Lveral  fmall 
whirlpools,  which  revolve  round  centres  of  their  own,  and 
at  the^famc  time  arc  carried  round  the  centre  of  the  great 
one.  Such  was  the  cauie  of  the  original  formation 
and  consequent  motions  of  the  planetary  fyllem.  When 
a  folid  body  is  turned  round  its  centre,  thofe  parts  of 
it  which  are  nearell,  and  thofe  which  are  remotell  from 
the  centre,  complete  their  revolutions  in  one  and  the 
fame  time.  But  it  is  other  wife  with  the  revolutions  of 
a  fluid  :  the  parts  of  it  which  are  nearell  the  centre 
complete  their  revolutions  in  a  fhorter  time  than  thofe 
which  are  remoter.  The  planets,  therefore,  all  float¬ 
ing  in  that  immenfe  tide  of  letlier  which  is  continually 
felting  in  from  well  to  call  round  the  body  of  the  fun, 
complete  their  revolutions  in  a  longer  or  a  fhorter  time, 
according  to  thtir  neamefo  or  dillance  from  him. 

'!  his  bold  fyllem  was  eminently  fitted  to  captivate 
the  imagination  ;  and  though  fraught  with  contradic¬ 
tions  and  impoflibilities,  attempts  have  been  made  to  re¬ 
vive  it,  even  in  this  country',  under  different  names.  All 
thofe  fyftems  which  represent  the  motions  of  the  hea¬ 
venly  bodies  as  being  the  effect  cf  the  phyfical  agency 
of  tetheis,  of  air,  of  fire,  and  of  light,  of  which  the 
univerfe  is  conceived  to  be  full,  labour  under  the  lame 
difficulties  with  the  Carteiian  hypothecs;  and  wry  !evv 
of  them,  if  any,  are  lo  neatly  put  together.  It  is  fure- 
ly  luificicnt,  however,  to  demolilh  this  goodly  fabric, 
barely  to  afk  how  an  abfolute  infinity  of  matter  can  be 
divided  into  cubes,  or  any  thing  die  ?  how  there  can 
pofiibly  be  interllices  in  a  peifecl  plenum?  or  ho*-  in 
iuch  a  plenum  any'  portion  of  matter  can  be  thruff  from 
its  place  ? 

UR.  LI  AN  Cossacs,  a  people  that  inhabit  the 
Ruffian  piovince  of  Orenburg  in  Afia,  on  the  fouth 
fide  of  the  river  Ural.  Thefe  Coffacs  are  defcuided 
from  thofe  of  the  Don  ;  they  are  a  very  valiant  race. 
They'  profels  the  Greek  religion  ;  but  there  is  a  kind 
of  dilTenters  from  the  cllablilbed  religion,  whom  the 
Ruffians  called  Rofholniki ,  or  Separatiils,  and  who  flyle 
themfelves  Staroverjh,  or  Old  Believers.  They  confi- 
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der  the  fervice  of  the  eflablifficd  church  as  profane  and 
facrikgious,  and  have  their  own  priefts  and  cert  monies. 
The  Uraliau  Coffiacs  are  ail  enthulialls  for  the  ancient 
litnal,  and  prize  their  beaidii  almort  canal  to  their  lives. 
A  Ruffian  officer  having  oidered  a  number  oi  Coffiac 
recruits  to  be  publicly  fhaved  in  the  town  of  Yaitfk,  in 
1771,  this  wanton  infult  excited  air  infurredlion,  which 
was  iuppreiicd  for  a  time  ;  but,  in  1773,  that  daring 
impoiior,  Pugatcluf,  having  affiumed  the  name  and  per- 
ion  of  Peter  ill.  appeared  among  them,  and  taking 
advantage  of  this  circumilance,  and  of  their  religion** 
prejudices,  rouled  them  once  more  into  open  rebellion. 
'Phis  being  at  laft  effectually  fupprefiid  by  the  defeat 
and  execution  of  the  import  or  (See  SunoROuy  'v!jp/.), 
in  order  to  extinguifh  all  remembrance  of  tins  rebellion, 
the  river  Yaik  was  called  Ural ;  the  Yaik  Coffiacs  were 
denominated  Urahan  Coffais  ;  and  the  town  of  Yaitfk, 
Uraljh .  The  Uralian  Coffiacs  enjoy  the  right  of  hik¬ 
ing  on  the  coart:  of  t lie  O.fpian  Sea,  for  47  miles  011 
each  fide  of  the  river  Utah  'Their  principal  filhery  is 
for  Surgeons  and  beluga,  whofe  roe  fuppl.es  large  qinn- 
t itius  ot  caviare  ;  and  the  tifh,  which  aie  chkfh  lalted 
and  dried,  affoid  a  confidcrable  article  of  conlnmptiou 
in  the  Ruffian  empire.  In  confcquence  of  tlicfe  lilherics, 
tilde  Co^acs  are  very  rich. 

*  URI31NO,  a  tosvn  of  Italy,  in  the  territory  of  the 
Pope,  and  capital  of  the  duchy  of  Uibino,  with  an  old 
citadel,  an  archbiihou’s  fee,  and  a  handfome  palace, 
where  the  dukes  formerly  rekdtd.  The  houles  are 
well  built,  and  great  quantities  of  line  earthen  ware  are 
made  here.  It  is  feated  on  a  mountain,  between  the 
river*?  Metro  and  Foglia,  18  n*ile3  fouih  of  lvimii.i,  58 
t*aft  of  Flomice,  and  1  2D  north-cart  of  Rome.  L.  Lon. 
1  2.  40.  N.  lat.  43.  46. 

Ukbino,  a  duchy  of  Italy,  in  the  territory  of  the 
church,  bounded  on  the  north  by  the  gulph  of  Venice; 
on  the  fouih,  by  Perugino  and  Umbiia;  on  the  call, 
by  the  marquifate  of  Ancona ;  and  on  the  well,  by 
Tufcany  and  Romagna.  It  is  about  55  miles  in  length, 
and  45  in  breadth.  Here  is  great  plenty  of  game  and 
lifh  ;  but  the  air  is  not  very  vvholefoine,  nor  io  the  toil 
fertile.  Urbino  is  the  capital. 

URCEOLA,  a  lately  difeovered  genus  of  the  pen- 
tandria  clafs,  and  monogynia  order  of  plants,  ranking 
immediately  after  Tabi.rn;e  Montana  (fee  Encycl.), 
and  confequently  belonging  to  the  3~th  natural  order 
or  clafs  called  Contort at  by  Linnaeus  in  his  natural  me¬ 
thod  of  arrangement.  One  of  the  qualities  of  the  plants 
</  this  order  is  their  yielding,  on  being  cut,  a  juice 
which  is  generally  milky,  and  lor  the  molt  part  deemed 
of  a  poifonous  nature.  The  genus  is  thus  charaederiftd 
by  Dr  Roxburgh  :  Calyx  beneath  five-toothed  ;  corol 
one  pctaled,  pitcher  fhaped,  with  its  contracted  mouth 
five  toothed  :  nedtary  entire.  Unrounding  the  germs; 
follicles  two,  round,  drupacious  ;  feeds  numerous,  im- 
rnerfed  in  pulp.  1  here  k  but  one  known  fpecies,  which 
is  thus  defcribed  by  the  fame  eminent  botanirt  ; 

Urceola  elastica:  Shrubby,  twining,  leaves  op- 
polhe,  oblong,  panicles  terminal,  is  a  native  of  Sumatra, 
Prince  ot  Wales’s  Ifland,  See.  Malay  countries.  Stem 
woody,  climbing  over  trees,  &c.  to  a  very  great  extent, 
voung  ihoots  twining,  and  a  little  hairy,  bark  of  the 
old  woody  parts  thick,  dark  coloured,  confiderably  un 
even,  a  little  fcabrous,  on  which  are  found  fcveral  fpecies 
of  mofs,  particularly  large  patches  of  lichen  j  the  wood 


is  white,  light*  and  porous.  Leaves  oppofite,  fiiort- 
petioled,  horizontal,  ovate,  oblong,  pointed,  entire,  a 
little  fcabrous,  with  a  lew  featured  white  hairs  on  the 
under  flde.  Stipwus  nore.  Panicles  terminal,  brachiate, 
very  lainus.  blowers  numeious,  minute,  of  a  dull 
grtenilh  colour,  and  hairy  on  the  outfide.  Pratts  lan¬ 
ceolate,  one  at  each  divition  and  fubdiviffon  ot  the  pa- 
niclt.  CalyK  perianth,  one-leaved,  five  t  otlied,  perma¬ 
nent.  Corol  one  pet  led,  pitcher- fhaped,  hairy,  mouth 
much  contracted,  live  toothed,  divilio-is  tredi,  acute, 
nectary  entire,  cyliudric,  unbracing  the  lower  two- 
thirds  of  the  gern  s.  Stamens,  filaments  <  ve,  very  lliort 
from  the  bale  i  f  the  corol.  Anthers  arrow- fhaped,  con¬ 
verging,  bearing  their  pollen  in  two  grooves  on  the  i:i- 
fidc,  near  the  apex  ;  between  thele  grooves  and  the  in- 
ltrtion*  of  the  Damans  they  are  cosertd  with  white 
foil  hairs.  PJi it,  gums  tw  o  ;  above  the  ntClary  they 
arc  very  hairy  round  the  margins  of  t lit ir  truncated 
tup?>.  ktyle  Angle,  fhorter  than  the  llamtns.  Stigma 
ovate,  with  a  ciuular  band,  dividing  it  into  two  por¬ 
tions  of  ciffeient  colouia.  Pa  .  EolHcles  two,  round, 
laterally  compreffied  into  the  fhape  of  a  turnip,  wrink¬ 
led,  leathery,  about  three  inches  in  their  greatert  diame¬ 
ters — one  celled,  two  vaived.  Suds  very  numerous,  re- 
liitorm,  iir.meiled  ir.  firm  flelhy  pulp. 

See  I  late  XI. VH.  where  lig.  j.  is  a  branchlct  in 
flower  of  the  natural  i:ze.  2.  A  flower  magnified.  3. 
The  lame  laid  open,  v  Inch  expofes  to  view'  the  lituation 
of  the  llamtns  inierted  into  the  bottom  oi  the  corol, 
the  ne&ariam  furrcuncing  the  lower  half  of  the  two 
germs,  their  upper  half  with  hairy  mat  gins,  the  llvle 
and  ovate  party  colouied  ;  lligma  appearing  above  the 
nectary.  4.  Outfide  of  one  ot  the  fLmens  ;  and,  5. 
Inffde  of  the  fame,  both  much  magnified.  6.  The 
nedarium  laid  open,  expefing  to  view  the  whole  ox  the 
piliil  7.  The  two  feed  vcflels  (called  by  Linnaeus  fob 
/ides),  natural  iizc  ;  half  of  one  of  them  is  removed,  to 
fliew  the  iced  immerfed  in  pulp.  A  portion  thereof  is 
alfo  cut  away,  which  more  clearly  ihcvvs  the  fituation 
and  fhape  of  the  feed. 

From  wounds  made  in  the  bail:  of  this  plant  there 
oozes  a  milky  fluid,  which  on  expefure  to  the  open  air 
feparates  into  ar.  clatlic  coagulum,  and  watery  liquid, 
apparently  of  no  ufc,  after  the  ieparation  takes  place. 
This  coagulum  is  not  only  hke*  the  American  caout¬ 
chouc  or  Indian  lubber,  but  poflcffics  the  fame  proper¬ 
ties  ;  for  which,  fee  Caoutchouc*  both  in  the  Lncycl. 
and  Sup-L 

The  chemical  properties  of  this  vegetable  milk,  while 
frtfh,  were  found  by  Mr  Iiowifon,  late  furgeon  on 
Prince  of  Wales’s  Ifland,  furprifmgly  to  refemble  thofc 
of  animal  milk.  From  its  dccompofitioii,  111  confc- 
quer.ee  of  fpontancous  fermentation,  or  by  the  addition 
of  acids,  a  leparation  takes  place  between  its  cafcous 
and  ferous  parts,  both  of  which  2re  very  fimilar  to  thole 
produced  by  the  fame  proceflea  from  animal  milk.  An 
oily  or  butyrous  matter  is  alfo  one  of  its  component 
paits,  which  appears  upon  the  furface  of  the  guru  fo 
loon  as  the  latter  has  attained  its  (olid  form.  Pie  en¬ 
deavoured  to  form  an  extract  of  this  milk  fo  as  to  ap¬ 
proach  to  the  confidence  of  new*  butter,  by  which  he 
hoped  to  retard  its  fermentative  Rage,  without  depri¬ 
ving  it  of  its  ufcful  qualities  ,  but  as  lie  had  no  appa¬ 
ratus  for  diddling,  the  furface  of  the  milk,  that  was  ex- 
pofed  to  the  air,  inftantly  formed  into  a  folid  coat,  by 

which 
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Unnaiy,  Vrhich  the  evaporation  was  in  a  great  degree  prevented. 

He,  however,  learned,  by  collecting  the  thickened  milk 
from  the  inflde  of  the  coats,  and  depofiting  it  in  a  jelly 
pot,  that,  if  excluded  from  the  air,  it  might  be  prtfer- 
ved  in  this  date  for  a  ccnfiderablc  length  of  time  ;  and 
even  without  any  preparation  lie  kept  it  in  bottles,  toler¬ 
ably  good,  upwards  of  twelve  months 

URINARY  concretions.  Sec  Slntmal  Sub  stan¬ 
ces^  Suppl. 

UR  riCA.  See  Encycl .  where  it  is  obferved  that 
the  co'mmon  nettle,  though  it  has  a  place  in  the  materia 
medico, ,  is  now  very  little  ufed  It  has  lately  been  re¬ 
commended,  however,  by  TCannetini ,  a  phyfleian  who 
attended  the  French  army  in  Italy,  as  a  good  fuhftitute 
’  in  fevers  for  cinchona.  The  fuccefs  of  fome  experi¬ 
ments,  which  he  made  with  it  in  tertian  and  quartan 
•malignant  fevers,  furpaffed,  he  fays,  his  molt  fanguine 
expectation.  The  nettle  often  produces  a  fpeedier  ef¬ 


fect  than  bark  ;  for  it  heats  in  a  great  degree,  and  when  Urtiea, 
the  dole  is  pretty  ftrong,  oecaflona  a  lethargic  fleep.  — v~— 
The  dofe  muft  never  exceed  a  dram,  and  is  given  in 
wine  two  or  three  times  in  the  courfe  of  24  hours. 
Znrnetini  found  this  medicine  of  great  fervicc  to  guard  * 
againft  that  total  exhauflion  which  forms  the  principal 
character  of  malignant  fevers ;  and  he  recommends  a 
flight  infufion  of  it  in  wine  as  an  excellent  prefervative 
for  thofe  who  reflde  in  marflry  and  infaiubrious  diflrids. 

In  employing  the  nettle  in  fever,  Zannetini  gives  the 
fame  camion  as  ought  to  be  obferved  in  regard  to  cin¬ 
chona,  that  is,  that  it  mull  not  be  employed  where  there 
is  an  inclination  to  inflammation,  or  where  a  continued 
fever,  ariling  from  obllruCtions,  exifts.  This  difcovery 
is  not  unworthy  the  attention  of  phyfleians,  and  de- 
ferves  at  lead  to  be  farther  inveftigated,  as  a  great  deal 
would  be  favCd  if  cinchona  could  be  entirely  difpenfed 
with. 


w. 


\\Ve-.  TTTAI.es,  New  South,  is  a  country  which  mud  be 

■ — v - >  V  interdliiig  on  account  of  the  Angular  colony 

which  was  fettled  there  in  the  year  1788.  Under  the 
title  New  Holland  [Encycl.)  fome  account  has  been 
given  of  that  fettlement,  as  well  as  of  the  climate  and 
the  foil  about  Port  Jrekfon  ;  but  it  will  probably  gra¬ 
tify  the  curiolity  of  our  readers,  if  we  give  a  fhort  hi¬ 
de  ry  of  thofe  European  fet tiers,  of  whom  it  is  to  be 
hoped  that  they  carried  not  with  them,  to  that  didant 
thore, 

“  Minds  not  to  be  changed  by  time  or  place.” 

This  hi ftory  we  (hall  take  from  the  accurate  rlccoimt 
v  of  lb**  Enylijh  Colony  in  New  South  Wales,  bv  David 
Collins,  Efq;  who  went  out  with  Governor  PliilTp,  and 
continued  to  execute  the  offices  of  Judge  advocate  and 
Secretary  till  the  clofe  of  the  yrear  1796  ;  and  we  fhall 
begin  our  narrative  from  the  difembirkation  of  the  flrll 
colonids,  when  his  Majefly’s  comrmfiion  to  the  gover¬ 
nor,  and  the  letters  patent  edablifhing  courts  of  crimi¬ 
nal  and  civil  judicature  in  the  territory  were  read. 

The  criminal  court  was  cor.flituted  acoimtof  record, 
and  was  to  confl ft  of  the  judge-advocate  and  fuch  fix 
officers  of  the  fea  and  l?nd  fervice  as  the  governor  fliall, 
by  precept  if  died  under  his  hand  and  leal,  require  to  af- 
fernble  fur  that  purpofe.  This  court  has  power  to  in¬ 
quire  of,  hear,  determine,  and  punifh  all  treafons,  mif- 
pi ikons  of  treafons,  murders,  felonies,  forgeries,  perju¬ 
ries,  trefpafles,  and  other  crimes  whatfoever  that  may 
be  committed  in  the  colony  ;  the  punifhment  for  fuch 
offences  to  be  inflicted  according  to  the  laws  of  Eng¬ 
land  as  neaily  as  may  be,  confidering  and  allowing  for 
the  circum fiances  and  fituation  of  the  fettlement  and  its 
inhabitants.  The  charge  agahifl  any  offender  is  to  be 
reduced  into  writing,  and  exhibited  by  the  judge-advo¬ 
cate  :  witneffes  are  to  be  examined  upon  oath,  as  well 
for  as  ?gainfl  the  prifoner  ;  and  the  court  is  to  adjudge 
whether  he  is  guilty  or  not  guilty  by  the  opinion  of  the 
major  part  of  the  court.  If  guilty,  and  the  offence  is 
capital,  they  arc  to  pronounce  judgment  of  death,  in 
like  manner  as  if  the  prifoner  had  been  convi&ed  by  the 


verdift  of  a  jury  in  England,  or  of  fuch  corporal  pu-  \va!e«, 

nifhment  as  the  court,  or  the  major  part  of  it,  fliall  - v — 

deem  meet.  And  in  cafes  not  capital,  they  are  to  ad¬ 
judge  fuch  corporal  punifhment  as  the  majority  of  the 
court  fhall  determine.  But  no  offender  is  to  luffer 
death  unlefs  five  members  of  the  court  fhall  concur  in 
adjudging  him  to  he  guilty,  until  the  proceedings  fhall 
have  been  tranfmitted  to  England,  and  the  king’s  plea- 
fure  fignified  thereupon.  The  provoll-marfhall  is  to 
canfe  the  judgement  of  the  court  to  be  executed  ac¬ 
cording  to  the  governor’s  warrant  under  his  hand  and 
feal. 

Befide  this  court  for  the  trial  of  criminal  offenders, 
there  is  a  civil  court,  confiding  of  the  judgc-advocatc 
and  two  inhabitants  of  the  fettlement,  who  are  to  be 
appointed  by  the  governor;  which  coiut  has  full  power 
to  hear  and  determine  in  a  iummary  way  all  pleas  of 
lands,  houfes,  debts,  contracts,  and  all  perfond  pleas 
wliatfoever. 

From  this  court,  on  either  party,  plaintiff  or  defen¬ 
dant,  finding  hhnfelf  or  thcmfcUcs  aggrieved  by  the 
judgment  or  decree,  an  appeal  lies  to  the-  governor,  and 
from  him,  where  the  debt  or  thing  in  demand  (hall  ex¬ 
ceed  the  value  of  L.  300,  to  the  king  in  council. 

A  vice-admiralty  couit  was  alfo  appointed,  for  the 
trial  of  offences  on  the  high  feas  ;  and  the  governor, 
lieutenant  governor,  and  judge-advocate,  were  by  patent 
made  jufi ices  of  the  peace,  with  a  power  in  the  gover¬ 
nor  to  appoint  other  juilices. 

The  fituation  which  Governor  Phillip  had  fele&cd 
for  his  refidence,  and  for  the  principal  fettlement,  was 
the  eail  tide  of  a  cove  in  Port  Jackton,  which  he  called 
Sydney  Cove.  Its  latitude  was  found  to  be  33  $2  30'' 
fouth,  and  its  longitude  152"  19'  30'  call.  This  fitua¬ 
tion  was  chofen  without  due  examination  ;  for  it  foon 
appeared  that  the  head  or  uppei  part  of  the  cove  wore 
a  much  more  favourable  appearance  than  the  ground 
immediately  about  the  fettlement.  From  the  natives, 
the  new  fettlers  met  no  oppolition  :  during  the  flrll  Ax 
weeks  they  received  only  one  vifit  from  them,  two  men 
flrolling  one  evening  into  the  camp,  and  remaining  in 
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fWaTe«.  it  for  about  half  aa  nour.  They  appeared  to  admire 
whatever  they  faw  ;  and  after  receVng  a  h  tchet  (of 
the  ufe  of  which  the  eidefl  infl^ntly  and  curiouflv  (hew¬ 
ed  his  knowledge,  by  turning  up  his  foot  and  ffiarpen- 
ing  a  niece  of  wood  on  the  foie  with  the  hatchet)  took 
their  leave,  aoparentlv  well  ple^fed  with  their  reception 
The  fifhing  boats  alfo  frequently  reported  their  having 
been  vifited  by  many  of  tliefe  people  when  hauling  the 
feine  ;  at  which  labour  they  often  affified  with  cheer 
fulnefs,  and  in  return  were  generally  rewarded  with  a 
part  of  the  fifh  taken. 

‘The  firfl  labour  in  which  the  convi&s  were  employ¬ 
ed  was  that  of  building  huts  ;  and  for  this  purpofe  it 
was  found  neceffary  to  divide  them  into  gangs,  and  to 
appoint  an  overfeer  to  each,  who  (hould  fee  that  the 
proper  quantity  of  work  was  performed.  1  lie  provi- 
fions  were  distributed  by  a  weekly  ration,  an^  to  each 
man  were  allowed  7  lb.  of  bifeuit,  1  lb.  of  flour,  71b.  of 
beef  or  4th.  of  pork,  3  pints  of  peafe,  and  6  ounces  of 
butter  To  the  female  convifts  two  thirds  of  this  ra 
tion  were  allowed.  This  was  the  full  ration,  which,  in 
many  inflances,  it  became  neceffary  to  reduce ;  and 
once,  in  confeqnence  of  the  delay  of  tranfports  with  a 
fupply,  the  convi^s  were*  put  on  an  allowance  of  which 
flefh  meat  conilituted  no  part. 

'The  temporary  huts  in  which  the  colonids  lived,  for 
fome  time  after  their  arrival,  were  formed  principally  of 
the  cabbage  tree.  With  this  the  fides  and  ends  were 
filled  ;  the  polls  and  plates  being  made  of  the  pine  ; 
and  the  whole  was  plallered  with  clay.  The  roofs  vvtre 
generally  thatched  with  the  grafs  of  the  gumrufh ; 
though  fome  were  covered  with  clay,  but  fevcial  of 
thefe  failed  ;  the  weight  of  the  clay  and  rain  foon  de- 
flroying  them.  In  a  fhort  time  they  applied  themfelves 
to  the  burning  of  bricks  ;  by  which  their  habitations 
foon  became  much  more  lading  and  comfortable  The 
progrels  of  the  colony,  however,  towards  that  degree 
of  convenience  which  was  within  its  reach,  was  greatly 
impeded  by  the  incorrigible  v  ees  of  thofe  who  princi¬ 
pally  compofed  it.  Drunkennefs,  theft,  robbery,  and 
unconquerable  lazinefs,  continued  to  mark  the  charac 
ter  of  the  great  body  of  the  convifh.  I  hough  to  fly 
from  the  colony,  and  venture  into  the  interior  or  the 
country,  was  inevitable  death  in  the  form  of  famine  or 
of  murder,  yet  fuch  was  the  in  incible  antipathy  to  la¬ 
bour  manifelled  by  fome  of  thofe  people,  that  they  often 
fled  to  the  woods,  from  which  they  ftHom  leturned  ; 
fome  dying  of  hunger,  and  fome  being  facrificed  by  the 
natives.  Difmcliration  to  labour  produced  here,  as  elfe- 
where.  its  natural  tflefl — robbery 

In  the  month  of  May  1  7 H 8,  a  lad  of  17  years  of  age 
was  tried,  convicted,  and  executed,  lor  breaking  open  a 
tent  belonging  to  one  of  the  tranfport  (hips ;  feveral 
others  were  taken  into  cuftody  in  that  month  foi  various 
thefts  and  burglaries,  and  two  were  afterward  tried  and 
executed.  One  of  thefe  had  abfeonded,  and  lived  in  the 
woods  for  19  days,  fubliftiiig  by  what  1m  was  able  to 
procure  by  no6lurnal  depredations  among  the  huts  anti 
(lock  of  individuals.  liisvrfits  for  this  purpofe  were 
io  frequent  and  daring,  that  it  became  abfolutely  necef 
fary  to  proclaim  him  an  outlaw.  By  the  negligence  of 
one  of  thofe  fellows  who  had  been  entrufted  with  the 
care  of  the  cattle,  the  bull  and  four  cow-  were  loll : 
lie  left  them  in  the  fields,  and  returned  to  Ins  hut  to 
dine  ;  and  in  the  mean  tinve  they  either  iirayed  away  or 


were  driven  off  by  the  natives.  Five  years  elapfed  be-  Wade? 
fore  thefe  cattle  were  difeovered  wild,  at  a  considerable 
dillance  up  the  country,  and  pnatlv  multiplied. 

'The  perpetration  of  crimes,  chiefly  theft  and  robbe¬ 
ry  had  become  fo  prevalent  before  twenty  months  had 
pa(Ted  fince  the  colony  was  e.flahiifhed,  that  it  v/as  ne- 
ccffary  to  think  of  a  fyflcm  of  police.  A  plan  was 
prefented  to  the  governor  by  a  convict  which  with  fome 
improvements  was  adopted  on  the  8th  of  Augull  1789, 

The  following  are  the  heads  of  the  arrangement. 

The  iettlement  was  divided  into  four  diliricls,  over 
each  of  which  was  placed  a  watch  confiding  of  three 
perfons,  one  principal  and  two  fubordiiiate  watchmen. 

Thefe  being  IdeCTd  from  among  thofe  convitls  whole 
condudfc  and  character  had  been  unexceptionable  lince 
their  lauding,  were  veiled  with  authority  to  patrolc  at 
all  houis  in  the  night,  to  vi fit  luedi  vlaces  as  might  be 
deemed  requilite  fur  the  difeovery  of  any  felony,  tref- 
pafs,  or  mi  (demeanor,  and  to  fecure  ror  examination  all 
pet  funs  that  might  appear  to  be  concerned  the-ein  ;  for 
which  purpofe  they  were  di  e£led  to  enter  any  fufpected 
hut  or  dwelling,  or  to  ufe  any  other  means  that  might 
appear  expedient.  They  were  requi’cd  to  detain  and 
give  information  to  the  neared  gu  irdhoufe  of  any  fob 
dier  or  teaman  who  (hould  be  f  und  (haggling  afrer  the 
tattoo  had  been  heat.  They  werc  to  ufe  tluir  utmoft; 
endeavours  to  trace  out  offenders  on  receiving  accounts 
of  any  depredation  ;  and  in  addition  to  their  night- 
duty,  they  weie  diiected  to  take  cognizance  of  inch 
convifls  as  gamed,  or  lol.4  or  bartcud  ihcir  flops  or 
provihons,  and  report  them  for  punilhment.  A  return 
of  all  occurrences  during  the  night  was  to  be  made  to 
the  judge-advocate  ;  and  the  military  were  required  to 
funvfh  the  watch  with  any  affilljnee  they  might  be  in 
need  og  beyond  what  the  civil  power  could  give  them. 

They  were  piovided  each  with  a  Ihoit  llaff,  to  dillin- 
guifh  them  during  the  night,  and  to  denote  their  office 
in  the  colony  ;  and  were  initrultcd  not  to  receive  any 
flipulated  encouragement  or  reward  from  any  individual 
foi  the  convi6liun  of  offenders,  but  to  expect  that  ne¬ 
gligence  or  mifeondud  in  the  execution  of  their  tmlt 
would  be  pnnifhed  with  the  ntir.oft  rigour.  it  was  to 
have  been  wiihed,  fays  Mr  Coliir.9,  that  a  watch  efl:.- 
bliflied  for  the  prefervation  of  public  and  private  pro¬ 
perty  had  been  formed  of  free  people,  and  that  necef- 
fity  had  not  compelled  us,  in  fek&ing  the  fir  ft  members 
of  our  little  police,  to  appoint  them  from  a  body  of 
men,  in  whofe  eyes,  it  could  not  be  denied,  the  picper- 
ty  of  individuals  had  never  before  been  facred  But 
there  was  not  a'  y  choice  :  The  military  had  their  line 
of  duty  marked  out  for  them,  and  between  them  and 
the  convict  there  was  no  defeription  of  peonle  fi  or,  1 
whom  overfire  rs  or  watchmen  could  be  provided.  It 
might,  however,  be  fuppoied,  that  among  the  coiivTis 
there  mull  be  many  who  would  feel  a  pride  in  being 
dillinguilhed  from  their  fellows,  and  a  pride  that  might 
give  bu th  to  a  returning  principle  of  houeily.  It  was 
hoped  that  the  convidls  whom  we  had  cholcn  were  of 
this  defeription  ;  ionic  effort  had  become  liecefiary  to 
detect  the  various  offendeis  who  were  prowling  about 
with  fecurity  under  cover  of  the  night  ;  and  ihe  con- 
v  Cis  who  had  any  property  were  themfelves  interefted 
in  defeating  fuch  practices.  i  hey  promiff  d  fidelity  and 
diligence,  fiom  which  the  fcorn  of  their  fellow'- pri loners 
fliould  not  induce  them  to  fvverve,  and  began  with  1 
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Wale*,  confidence  of  fuccefs  the  duty  which  they  lmd  them- 
1  fclves  offered  to  undertake.  # 

A  fpecies  of  diftnrber  now  infeffed  the  colony,  agamft 
which  the  vigilance  of  a  oolice  could  not  guard.  Rats, 
in  immenfe  numbers,  had  attacked  the  provifion  (lores, 
and  could  be  counteracted  only  by  removing  the  provi¬ 
sions  from  one  (tore  to  another.  When  their  ravages 
were  firfl  difeovered,  it  was  found  that  eight  cafks  of 
flour  were  already  deffroyed  by  thefe  vermin.  Such  of 
thefe  animals  a?  efcaped  the  dogs,  which  were  fet  upy.n 
them,  (lew  to  the  gardens  of  individuals,  where  they  rio¬ 
ted  on  the  Indian  corn  that  was  growing,  and  dul  con* 
fiderable  mifehief. 

Our  author  gives  the  mod  melancholy  account  of  the 
extreme  fufferings  of  the  eady  colon  ids  from  want  or 
t>rovi linns,  and  of  the  di  fea  fea  imported  into  the  coun¬ 
try  by  newcomers,  who  had  either  caught  them  on  the 
voyage  or  brought  them  from  England  The  fettlers 
on  Norfolk- IJJatuI  ( fee  Encycl. ) ,  to  which  New  South 
Wa^es  was  a  mother  country,  muff  have  been  mucli 
more  liable  than  that  colony  to  fuffer  from  famine,  had 
thev  not  fometimes  obtained  a  temporary  fnoply  from  a 
fon rce  which  was  unknown  at  Sydney  Cove.  On  a 
mountain  in  the  ifland,  to  which  had  been  given  the 
name  of  Mount  Pitt ,  they  were  fortunate  enough  to  ob¬ 
tain,  in  an  abundance  almofl  incredible,  a  fpecies  of  a* 
quatic  birds,  anfwering  the  description  of  that  known 
by  the  name  of  the  puffin,  Thefe  birds  came  in  from 
the  fea  every  evening,  in  clouds  literally  darkening  the 
air,  and  defending  on  Mount  Pitt,  depofited  their  eggs 
in  deep  hoTs  made  by  themftlves  in  the  ground,  gene¬ 
rally  quitting  them  in  the  morning,  and  returning  to 
feek  their  fubfi'lence  in  the  fea.  1 10m  two  to  three 
thoufand  of  thefe  birds  were  often  taken  in  a  nighty 
Their  feeking  their  food  in  the  ocean  left  no  doubt  of 
their  own  flefh  partaking  of  the  quality  of  that  upon 
which  they  fed  ;  but  to  people  circumffar.ced  as  were 
the  inhabitants  on  Norfolk  Ifland,  this  leffeued  not  their 
importance  ;  and  while  any  Mount  Put  birds  (Inch  be¬ 
ing  the  name  given  them)  were  to  be  had,  they  were 
eagerly  fought. 

The  firff  fettler  in  New  South  Wales,  who  declared 
himfelf  able  to  live  on  the  produce  of  his  farm,  without 
any  a  Alliance  from  the  (lores,  was  James  Rufe  ;  who  in 
April  1790  relinqu ilhed  his  claim  to  any  farther  (hare 
of  the  public  provifion.  As  a  reward,  the  governor 
immediately  put  him  in  pofiefTion  of  an  allotment  of  30 
acres. 

In  the  Jidy  of  the  fame  year,  the  convi&s  whofe 
terms  of  tranfportation  had  expired  were  now  collected, 
and  by  the  authority  of  the  governor  informed,  that 
fnch  of  them  as  wifhed  to  become  fettlers  in  this  coun¬ 
try  fhould  receive  every  encouragement  ;  that  thofe 
who  did  not,  were  to  labour  for  their  proviiions,  ffipu- 
lating  to  work  for  1  2  or  1  H  months  certain  ;  and  that 
in  the  way  of  fnch  as  preferred  returning  to  England 
no  obllacles  would  be  thrown,  provided  they  could  pro¬ 
cure  paffages  from  the  mailers  of  fnch  (hips  as  might 
arrive  ;  but  that  they  were  not  to  expcdl  any  afliilnuce 
on  the  part  of  government  to  that  end.  the  wifh  to 
return  to  their  friends  appeared  to  be  the  prevailing 
idea,  a  few  only  giving  in  their  names  as  fettlers,  and 
none  engaging  to  work  for  a  certain  time. 

That  the  wiffr  to  return  home  was  ffrong  indeed,  and 
paramount  to  all  other  feelings,  was  evinced  in  a  very 


melancholy  infiance  fome  time  before.  A  convicl,  an  Wales, 

elderly  man,  was  found  dead  in  the  woods,  near  the  fet- - v—— 

tlement  ;  who,  on  being  opened,  it  appealed,  had  died 
from  want  of  nourifhment  ;  and  it  was  round  that  he 
was  aceu  domed  to  deny  himfelf  even  vvliat  was  abfo- 
lutdly  neceffary  to  his  exidence,  abffaining  from  his  pro¬ 
viiions,  and  felling  them  for  money,  which  he  was  re- 
feiving,  and  had  iomewhere  concealed,  in  order  to  pur- 
chafe*  his  paffage  to  England  when  his  time  fnould  ter¬ 
minate  ! 

Of  fome  convidls  whofe  terms  of  tranfportation  had 
expired,  the  governor  ellablifhed  a  new  fettlement  in 
Augult  1791,  at  a  place  which  be  called  Profped  Hill , 
about  twenty  miles  did  ant  from  Sydney  Cove,  and  an¬ 
other  rendence  was  formed  at  the  Ponds  within  three 
or  four  miles  of  the  former.  This  made  the  fourth 
fet  tlement  in  the  colony,  exclufively  of  that  at  Norfolk 
Ifland. 

About  this  time  the  governor  received  from  England 
a  public  feal  for  the  colony  :  on  the  obverfe  of  which 
were  the  king’s  arms  and  royal  titles;  and  on  the  re- 
verfe,  emblematic  figures  fed  ted  to  the  fituation  of  the 
people  for  whofe  uit  it  was  dtdgned.  The  motto  wa3 
“  Sic  fortis  Etruria  crcvit and  in  the  margin  were 
the  words  “  Si%il!um  Nov .  Camh.  slujl. 99  A  commif- 
flon  alfo  arrived,  empowering  him  to  remit  abfolntely, 
or  conditionally,  the  whole  or  any  part  of  the  term  for 
which  the  felons  fent  to  the  colony  might  be  tranfport- 
cd.  By  this  power  lie  was  enabled  to  he  flow  on  (upe- 
rior  hone (l y  and  indnffry  the  moil  valuable  reward  which, 
in  fuch  circumffanees,  they  could  receive. 

In  addition  to  the  calamities  under  which  the  fettle- 
ment  had  fo  often  laboured  from  being  reduced  to  very 
(Port  allowance  of  proviiions,  and  the  frequency  of  the 
ordinary  diferfes  which  were  to  be  expected  among  a 
people  fo  fituated,  a  new  malady  of  a  very  alarming 
nature  was  perceived  about  April  1792.  Stveial  con- 
vidfs  were  lei  zed  with  infanity  ;  and  as  the  major  part 
of  thofe  who  were  vilited  by  this  calamity  were  females, 
who,  on  account  of  their  flex,  were  not  haraffed  with 
hard  labour,  and  who  in  general  (hared  largely  of  fuch 
little  comforts  as  were  to  be  procured  in  the  fettlement, 
it  w*:s  difficult  to  affign  a  cauie  for  this  diforder.  It 
feems,  however,  to  have  been  of  fhort  duration  ;  for  we 
hear  not  of  it  again  during  the  period  tli2t  Mr  Collins's 
narrative  comprehends. 

About  this  time  (1792)  the  colony  had  affumed 
fomething  of  an  effablifhed  form.  Brick  luitvS  were  in 
hand  for  the  convicts  in  room  of  the  milerable  hovels 
occupied  by  many,  which  had  been  put  up  at  their  iirfl 
landing,  and  in  room  of  others  which,  from  having  been 
erected  on  fuch  ground  as  was  then  cleared,  were  now 
found  to  interfere  with  the  direction  of  the  ffreets  which 
the  governor  was  laving  out.  People  weie  alio  em¬ 
ployed  in  cutting  paling  for  fencing  in  their  gardens. 

At  a  place  called  Paramatta,  about  lb  miles  from  Syd¬ 
ney  Cove,  fituated  on  a  Anal!  river  which  runs  into  Poit 
Jackfon,  the  people  were  employed,  during  the  greateff 
prut  of  the  month  of  May,  in  getting  in  the  maize  and 
(owing  wheat.  A  foundation  tor  an  hofpital  was  laid, 
a  houie  built  for  the  mailer  carpenter,  and  roofs  pre¬ 
pared  foi  the  different  huts  either  building  or  to  be 
built  in  future. 

In  December  1792,  when  Captain  Phillip  refigned 
the  government,  nearly  five  years  from  the  foundation 

of 
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'ale*,  f it  the  colony,  there  were  1*11  cultivation  at  the  different 
^  frltlements  1429  acres,  of  which  417  belonged  to  fet- 
tlers;  that  is,  67  fettlers,  for  theie  were  no  more,  cul 
tivated  nearly  half  as  much  ground  as  was  cultivated  by 
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By  a  return  of  the  number  of  peifo-s  in  New  South  Wafei. 
Wales  and  Norfolk  Bland  in  April  1794,  it  appeared 


that  t 
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the  public  labour  of  all  the  convi&s;  a  (Iriking  proof 
of  the  fuperior  zeal  and  diligence  with  which  men  ex¬ 
ert  themfelvcs  when  they  have  an  interell  in  their  la¬ 
bour.  Of  free  fettlers,  whofe  exertions  promifed  fo 
fairly  to  promote  the  interdls  of  the  colony,  fevcral  ar¬ 
rived  from  England  in  January  1793,  and  fixed  tliern- 
felves  in  a  fituation  which  they  called  Liberty  Plains. 
To  one  of  thefe,  Thomas  Rofe,  a  farmer  from  Dorfet- 
fhire,  and  his  family  of  a  wife  and  four  children,  120 
acres  were  allotted.  The  conditions  under  which  thefe 
people  agreed  to  fettle  were,  “  to  have  their  paflage 
provided  by  government  (a)  ;  an  xafTortmeiit  of  tools 
and  implements  to  be  given  to  them  out  of  the  (lores  ; 
that  they  fhould  be  fupplied  with  two  years  provilion*?; 
tlia-  tlair  lands  fhould  be  granted  free  of  expence  ;  the 
fervice  of  convicts  a!fo  to  be  afllgned  to  them  free  of 
expencc  ;  and  that  thofe  convifls  fhould  be  fupplied 
with  two  years  rations  and  one  year’s  clothing.” 

Among  the  great  difficulties  with  which  this  infant 
eftablifhment  had  to  ftruggle,  not  the  leaft  was  that  of 
procuring  cattle.  Of  thofe  which  were  embarked  in 
England  and  other  places  for  the  colony,  a  very  final! 
proportion  only  arrived;  for  of  15  bulb  and  1  [9  cows, 
which  h?d  been  embarked  for  botany  bay,  only  3  bulls 
and  cows  were  landed  at  the  fettlemcnt.  It  was  not 
until  the  arrival  of  the  Endeavour,  Captain  Hampton, 
in  1799,  that  the  mode  ot  conveying  cattle  to  the  co¬ 
lony  without  material  lofs  was  difeovered.  I11  that 
vefTcl,  out  of  130  head  which  he  emhaikcd  at  Bombay, 
one  cow  only  died  on  the  puffage,  and  that  too  011  the 
dav  befoie  his  arrival. 

The  fcarcity  of  cattle  naturally  raifed  their  price. 
Even  after  this  lail  importation,  an  Englifh  cow  in  calf 
fold  for  L.So. 

Notwilbftanding  the  various  obflacles  which  induftry 
had  met  in  the  cultivation  of  this  fettlemcnt,  it  vet 
made  confideiable  advances  ;  for  in  Odtober  1793,  the 
value  of  land  had  fo  rifen,  that  one  fettler  fold  his  al¬ 
lotment  of  30  acres  for  as  many  pounds;  and  one  farm, 
with  the  honfe,  &c.  fold  for  L.  iVoo.  The  value  of 
ground,  indeed,  was  corfiderably  enhanced  by  govern¬ 
ment  agreeing  to  purchafe  the  ledundance  of  the  pro¬ 
duce  of  the  fettlers  at  fixed  prices.  Wheat  properly 
dried  and  cleanfed  was  received  from  the  fettlers  at 
Sydney,  by  the  commifTary,  at  1  os.  per  bufhel.  Some 
cultivators,  however,  had  devifed  another  mode  of  dif- 
pofing  of  their  corn.  One  of  them,  whofe  lituation 
was  near  Parramatta,  having  obtained  a  fmall  Hill  from 
England,  found  it  more  advantageous  to  draw  an  ar¬ 
dent  diabolical  fpirit  from  his  wheat,  than  to  fend  it  to 
the  (lores.  From  one  bufhel  of  wheat  he  obtained 
neatly  live  quarts  of  fpirit,  which  he  fold  or  paid  in  ex¬ 
change  for  labour,  at  the  rate  of  five  or  fix  (hillings  per 
quart  A  better  ufe  was  made  of  grain  by  another 
fettler ;  who,  having  a  mill,  ground  it,  and  procured 
441b.  of  good  flour,  from  a  bufhel  of  wheat  taken  at 
jplb.  This  flour  he  fold  at  4d.  per  lb. 
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iere  were  in  all  44  r  4,  including  women  and  chfl- 
the  annual  expence  of  wlnmi,  to  the  mother- 
country,  Mr  Collins  cflimates  at  L.  161,101.  Rapid 
ft  rides,  however,  were  at  that  time  making  towards  ‘in¬ 
dependence,  if  not  to  ward  <  an  ability  of  repaying  to 
England  a  part  of  what  the  fettlemcnt  had  cott  lier. 
Already  the  colony  lived  0:1  grain  of  its  own  growth, 
and  an  increufe  of  live  flock  was  become  almofl  certain! 
Theie  were  now  4 66c  acres  of  ground  clcaied  for  cul¬ 
tivation  ;  more  than  half  of  which  had  been  effected  by 
thofe  who  had  become  fettlers  in  the  courfe  of  fifteen 
months. 

To  this  fpirit  of  improvement  fuch  a  check  was  given 
in  September  1794,  that  not  more  than  a  thhd  4*  go¬ 
vernment  ground,  and  a  fifth  of  ground  belonging  l0 
individuals,  was  in  cultivation  179;.  As  this  event’ has 
been  nufreprefented,  wc  fufpect  pnrpofely,  by  foinc  of 
our  jourrjalifts,  we  fha!!  give  the  true  account  of  it 
the  words  of  Mr  Collins  himfelf. 

“  ^he  Francis  fehooner  (fays  lie)  returned  from  Nor- 
fo,*,  h:»vmg  been  abfent  about  eight  weeks  and 
days,  brum  Mr  Kmg,  who  commanded  in  that 
we  learned  that  his  harvest  had  been  prodigionHy  pro¬ 
duct’ ve.  Me  had  purchafcd  from  the  hrit  crop*,  which 
the  fettlers  had  brought  to  market,  upwards  of  t  r,Q:0 
hufneb  of  maize  :  and  bills  for  the  amount  were  drawn 
by  him  in  favour  of  the  rdp eftive  fettlers;  but  requi- 
ring  the  fapftion  of  the  Lieutenant  governor.  t:u  \  were 
nrnv  fent  to  Port  Jackfon.  Mr  King  had  beer:  p:  rtlv 
induced  to  make  this  ptoviftonal  kind  of  purciwf*.  un¬ 
der  an  idea,  that  the  corn  would  be  acceptable  at  Port- 
J action,  and  alfo  in  compliance  with  the  conditions  on 
which  the  fetilers  had  leceived  their  refpedive  allot¬ 
ments  under  the  regulations  of  Governor  Phillip  ;  that 
is  to  fay,  that  their  overplus  grain  (hotild  he  purchafed 
at  a  fair  markct-pi ice.  Being,  however,  well  docked 
with  that  . . 


in 
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that  an icle  already,  the  Lieutenant  governor  did 
think  himfelf  juflifiabie  in  putting  the  crown  to  fo 
expence  (nearly  L.3COO  Sterling),  am 
lepting  the  biiis.”  This  natu.allv  cx 


not 

great  an  expence  ( nearly  I..3C00  Sterling),  and  etc- 
dined  accepting  the  bills.”  This  natmallv  excited 
fome  dilcontents  in  Norfolk  Ifiafid,  and  one  or  two 
fettlers  gave  up  their  farms ;  but  immediately  on  the 
arrival  of  Governor  Hunter,  he  paid  for  the  corn,  and 
tranquillity  was  leitored  to  the  iflaud. 

I  hough  Several  quarrels  had  occurred  between  the 
natives  and  individuals  among  the  colonifts,  yet  it  was 
fuppofed  that  mir  people  were  in  general  tlie  aggreffors. 
The  governor  had  taken  much  pains  to  infpire  the  na¬ 
tive,.  with  confidence,  and  had  in  a  great  rneaftirc  fuc- 
ceedcd.  'J'o  theft  they  were  naturally  and  irreliilibly 
inclined  :  but,  like  other  lavages,  they  fectred  uncon- 
fcious  of  the  crime,  and  were  feldom  deterred  by  detec¬ 
tion  from  mixing  with  the  coionilts.  At  a  fettlemcnt 
which  had  early  been  iormed  at  a  river  called  the 
Ilawkrjbury  (and  at  which,  cultivation  having  gone  on 
well,  there  was,  in  courfe,  much  grain  to  iliniukte  to' 
depredation),  the  natives  afiuined  a  more  formidable- 
appearance. 

At  that  fettlement  (fays  Mr  Collins)  an  open  war 
S  U  feemed1 


(a)  Government  paid  for  the  pafTage  of  each  perfon  above  ten  years  of  age  L.8,  8  s.  and  one  Hulling  per  dav 
for  vidlualling  them.  •  or/ 
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feemed  about  tliis  time  to  have  commenced  between  the 
natives  and  the  fet tiers ;  and  word  was  received  over¬ 
land,  that  two  people  were  killed  by  them  ;  one  a  fet- 
tkr  of  the  name  of  Wilfon,  and  the. other  a  freeman, 
one  William  Thorp,  who  had  hired  himfelf  to  this  Wil¬ 
fon  as  a  labourer.  The  natives  appeared  in  large  bo¬ 
dies,  men,  women,  and  children,  provided  with  blankets 
and  nets  to  carry  off  the  corn,  of  which  they  appeared 
as  lond  as  the  natives  who  lived  among  11s,  and  feemed 
determined  to  take  it  whenever  and  wherever  they  could 
meet  with  opportunities.  In  their  attacks  they  con¬ 
duced  themfelves  with  much  art  ;  but  where  that  fail¬ 
ed  they  had  rccourfe  to  force;  and  on  the  leaft  appear¬ 
ance  of  rt-fiftance  made  ufe  of  their  fpears  or  clubs.  To 
check  at  once,  if  pofftbie,  thefe  dangerous  depredators, 
Captain  Paterfon  direCed  a  party  of  the  corps  t.o  be 
fent  from  Paramatta,  with  inftruCions  to  dcilroy  as  ma¬ 
ny  as  they  could  meet  with  of  the  wood  tribe  (Bc-dia- 
gal);  and,  in  the  hope  of  firiking  terror,  to  ereC  gib¬ 
bets  in  different  places,  whereon  the  bodies  of  all  they 
might  kill  were  to  be  hung.  It  was  reported  that  fe¬ 
deral  of  thefe  people  were  killed  in  confequence  of  this 
order  ;  but  none  of  iheir  bodies  being  found  (perhaps 
if  any  were  killed  they  were  carried  off  by  their  com¬ 
panions),  the  number  could  not  be  afeertained.  Some 
prifoners,  however,  were  taken,  and  fent  to  Sydney  ; 
one  man  (apparently  a  cripple),  five  women,  and  fome 
children.  One  of  the  women,  with  a  child  at  her  bread, 
had  been  (hot  through  the  fhouldcr,  and  the  fame  (hot 
had  wounded  the  babe.  Tiiey  were  immediately  placed 
in  a  hut  near  our  hofpital,  and  every  care  taken  of  them 
that  humanity  fnggefted.  The  man  was  faid,  inhead 
of  being  a  cripple,  to  have  been  very  aftive  about  the 
farms,  and  inffrumental  in  fome  of  the  murders  which 
had  been  committed.  In  a  (hort  time  he  found  means 
to  efcape,  and  by  fwimming  reached  the  north  ihore  in 
fafety  ;  whence,  no  doubt,  he  got  b?.ck  to  his  friends. 
Captain  Paterfon  hoped,  by  detaining  the  prifoners  and 
treating  them  well,  that  fome  good  tffedl  might  refult  ; 
but  finding,  after  fome  time,  that  coercion,  not  atten¬ 
tion,  was  more  likely  to  anfwer  his  ends,  he  fent  the 
women  back.  While  they  were  with  us,  the  wounded 
child  died,  and  one  of  the  women  was  delivered  of  a 
boy,  which  died  immediately.  On  our  withdrawing 
the  party,  the  natives  attacked  a  farm  nearly  oppofite 
Richmond  Hill,  belonging  to  one  William  Rowe,  and 
put  him  and  a  very  fine  child  to  death  ;  the  wife,  after 
receiving  feveral  wounds,  crawled  down  the  bank,  and 
concealed  heifelf  among  fome  reeds  half  immerfed  in 
the  river,  where  jhe  remained  a  confiderable  time  with¬ 
out  affiflance  :  being  at  length  found,  this  poor  crea¬ 
ture,  after  having  feen  her  hufband  and  her  child  fiangh- 
tered  before  her  eyes,  was  brought  into  the  hofpital  at 
Paramatta,  where  (he  recovered,  though  ffowly,  of  her 
wounds.” 

By  the  vigorous  meafures  which  were  adopted,  the 
colony,  towards  the  clofe  of  1796,  had  acquired  a  de¬ 
gree  of  firength  which  feemed  to  enfure  its  future  pro¬ 
sperity.  Not  only  the  neccffary  edifices  were  raifed  for 
the  habitations  of  its  people,  but  fome  for  the  pnrpofes 
of  religion,  amufement,  &c.  A  playhoufe  had  been 
erefted  at  the  expence  of  fome  per  Tons  who  performed 
in  it  for  their  own  emolument,  and  who  admitted  audi¬ 
tors  at  one  (lulling  each.  A  convenient  church  had 
been  built,  a  printing- prefs  had  been  fet  up,  the  civil 


court  was  open  for  the  recovery  of  debts  by  aftion  and  Wales, 
for  proving  wills,  licences  had  been  iffued  to  regulate  — 
the  fale  of  fpirits,  and  paffage-boats  were  eftabbffed  for 
the  convenience  of  communication  between  the  different 
fettlements.  In  the  honfes  of  individuals  were  to  be 
found  molt  of  the  comforts,  and  not  a  few  of  the  luxu¬ 
ries,  of  life  ;  and,  in  a  word,  the  former  years  of  fa¬ 
mine,  toil,  and  difficulty,  were  now  exchanged  for  thofe 
of  plenty,  eafe,  and  pleafure. 

The  quantity  of  ground  at  this  time  in  cultivation- 
was  5419  acres  ;  of  which  2547  were  occupied  by  fet- 
tlers.  The  number  of  perfons  in  New  South  Wales 
and  its  dependencies  amounted  to  4848.  The  price  of 
labour,  however,  compared  with  the  prices  of  provi- 
fions  (as  given  in  Mr  Collins’s  Tables),  does  not  ap- 
ptar  fo  high  as  to,  enable  the  workman  to  live  very 
comfortably.  He  who  receives  but  three  (hillings  for 
his  day’s  work,  and  gives  two  (hillings  for  a  pound  of 
mutton,  fifteen  pence  (or  a  pound  of  pork,  and  half  of 
that  fuin  for  a  pound  of  flour,  will  fcarcely  derive  from 
his  mere  labour  the  fupport  neceffary  for  a  family. 

That  many  things  are  yet  wanted  to  give  full  effe& 
to  the  advantages  which  the  colony  now  enjoys,  Mr 
Collins  declares  in  the  following  paragraph,  with  which 
he  concludes  his  account ; 

“  The  want  at  this  time  of  feveral  public  buildings  in 
the  fettlement  has  already  been  mentioned.  To  this 
want  muff  he  added,  as  abfolutely  neceffary  to  the  well¬ 
being  and  comfort  of  the  fettlers,  and  the  profperity  of 
the  colony  in  general,  that  of  a  public  (lore,  to  be  open- 
ed  on  a  plan,  though  not  exa&ly  the  fame,  yet  as  libe¬ 
ral  as  that  cf  the  Ifland  of  St  Helena,  where  the  Eafl 
India  Company  iffiie  to  their  own  fervants  European 
and  Indian  goods  at  JO  per  cent .  advance  on  the  prime 
colt.  Coufidering  our  immenfe  diilance  from  England, 
a  greater  advance  would  be  neceffary  ;  and  the  fettlers 
and  others  would  be  well  fatisfied,  and  think  it  equally 
liberal,  to  pay  50  per  cent .  on  the  prime  coft  of  all 
goods  brought  from  England  ;  for  at  prefent  they  pay 
never  lefs  than  100,  and  frequently  loco,  per  cent .  on 
what  they  have  occafion  to  pmchafe.  It  may  be  flip- 
pofed  that  government  would  not  cboofe  to  open  an  ac¬ 
count,  and  be  concerned  in  the  let  ail  of  goods;  but  any 
individual  would  find  it  to  his  intereff  to  do  this,  par¬ 
ticularly  if  affllted  by  government  in  the  freight ;  and 
the  inhabitants  would  gladly  prefer  the  manufactures  of 
their  own  country  to  the  fweepings  of  the  Indian  ba¬ 
zars. 

“  The  great  want  of  men  in  the  colony  muff  be  Tup- 
pi  ied  as  foon  as  a  peace  (hall  take  place  ;  but  the  want 
of  refpcdlable  fettlers  may,  perhaps,  be  longer  felt ;  by 
thefe  are  meant  men  of  property,  with  whom  the  gen¬ 
tlemen  of  the  colony  could  affociate,  and  who  fhould  be 
thoroughly  experienced  in  the  bufinefs  of  agriculture. 

Should  fnch  men  ever  arrive,  the  adminiftration  of  juf- 
tice  might  affume  a  lefs  military  appearance,  and  the 
trial  by  jury,  ever  dear  and  moil  congenial  to  Englifh- 
mcn,  be  feen  in  New  South  Wales.” 

There  is,  however,  one  ferious  difficulty  which  the 
colony  has  not  yet  overcome,  and  which,  until  it  be 
overcome,  will  certainly  prevent  fuch  men  from  fettling 
in  New  South  Wales.  Till  fome  Itaple  commodity  can 
be  raifed  for  exportation,  induftrious  free  fettlers  will 
never  be  tempted  to  emigrate  from  Europe  to  a  coun¬ 
try  where  their  induftry  cannot  procure  the  comforter  as 
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well  as  the  neceflarles  of  life.  The  American  colonies, 
in  their  infancy,  did  not  labour  under  this  cil'acl vantage. 
Tobacco  foon  became,  and  flill  continues  to  be,  an  ar¬ 
ticle  of  fuch  importance,  that  its  cultivation  afforded 
the  trans-atlnntic  farmer  a  ready  exchange  for  European 
commodities;  whilft  in  New  iSoutli  Wales  there  feems 
to  be  no  vegetable  produ&ion  of  much  value,  except 
New  Zealand  hemp,  which  is  produced  indeed  in  great 
abundance  in  Norfolk  Ifland,  and  which  Captain  Cook 
long  ago  pointed  out  as  an  article  of  great  importance 
to  the  Britilh  navy.  This  is  indeed  a  valuable  plant, 
and  grows  in  all  the  cliffs  of  the  ifland,  where  nothing 
elfe  will  grow*,  in  fufHcient  abundance  to  give  conflant 
employment  to  500  people  ;  yet  when  Mr  Collins  left 
the  fettlement,  there  was  no  more  than  one  loom  on  the 
ifland,  and  the  flay  or  reed  was  defigned  for  coarfe  can¬ 
vas  ;  nor  did  they  poffefs  a  fingle  tool  required  by  flax- 
dreffers  ur  weavers  beyond  the  poor  fubilitutes  wdiich 
they  were  obliged  to  fabricate  for  themftlves.  I11  this 
defe&  of  neceffanes  for  the  manufacture,  only  18 
people  could  be  employed  in  it  ;  and  of  tliefe  the  uni¬ 
ted  labour  in  a  week  produced  J  6  yards  of  canvas,  of 
the  fize  called  ND7. 

Betides  a  ufeful  manufactory  of  this  plant,  which 
certainly  might  be  eftablifhed,  the  colony  appeais  to 
pofftfs  feveral  important  advantages.  Prom  Mr  Col¬ 
lins’s  narrative,  it  apoears  probable  that  a  leal  and  per¬ 
haps  a  whale  Sfltery  might  be  eftablilhed  with  a  fair 
profptfi  of  fuccefs;  good  licli  earth 
♦Sydney  Cove  ;  there  are 
i’oiithern  part  of  New’  HolL 
with  lime;  and  vafl  quantities  of  fhtlls,  which  anfwtr 
tlie  fame  purpofe,  have  been  found  on  the  mam- land. 
Though  the  wood  in  general  be  not  of  a  durable  kind, 

2 1  appears  that  there  is  fome  good  timber  near  the 
Haw’kefbury  river  ;  and  at  Norfolk  Ifland  and  New 
Zealand  it  is  remarkably  fine. 

WALPOLE  ( Horace,  Earl  of  Orford),  was  the 
voungtft  fon  of  the  celebrated  Sir  Robert  Walpole,  af¬ 
terwards  Earl  of  Orford,  by  bis  firft  v.’ife,  C  atharine, 
daughter  of  Robert  Shorter,  Lfq;  of  Bybrook  in  Kent. 
He  was  born  1716  ;  and  was  educated,  firft  at  Eton 
fchool,  and  afterwards  at  Cambridge.  At  Eton  he 
formed  an  intimate  acquaintance  with  the  celebrated 
poet  Gray  ;  and  they  went  together  on  the  tour  of  Eu¬ 
rope,  in  the  years  1759,  1  740,  and  1741.  Unhappily 
they  had  a  d.ifpute  in  the  couife  of  their  travels,  which 
produced  a  feparation. 

Mr  Walpole  was  able  to  make  a  fplendid  figure  du¬ 
ring  the  remainder  of  las  dtilmed  courfe  ;  but  poor 
Gray,  after  the  feparation,  was  obliged  to  obferve  a 
very  fevere  economy.  <k  tins  difference  aiofe  from  the 
difference  of  their  tempers  :  the  latter  being,  frem  his 
car  lit  it  years,  curious,  pentive,  and  philofophical  ;  the 
former,  gay,  lively,  and  inconhderate.  This,  therefore, 
occafioned  their  feparation  at  Regg:o.  Mr  Gray  went 
before  him  to  Venice  ;  and  flaying  there  till  he  could 
lmd  means  of  returning  to  England,  he  made  the  beff 
of  hib  way  home,  repaying  the  Alps,  and  following  al- 
>no a  the  fame  rout,  through  Fiance,  which  he  had  be 
fore  gone  to  Italy.  in  jutiice  to  the  memory  of  io  re- 
fpettable  a  friend,  M  Walpole  (fays  Mr  Mafon,  Life 
of  Gray,  4to,  p.  4*-j  enjoins  me  to  change  him  writh 
the  chief  blame  in  their  quarrel,  conftfliug  that  more 
attention,  complaisance,  and  deference,  to  a  warm  triend- 


found  near 
immenfe  ftrata  of  coal  in  the 
and;  Norfolk  IlLnd  abounds 


fhip,  and  fuperior  judgment  and  prudence,  might  have  Wdpol* 
prevented  a  rupture  that  gave  much  uneafinefs  to  them 
both,  and  a  lading  concern  to  the  furvivor  ;  though  in 
the  year  1744  a  reconciliation  was  effected  between 
them,  by  a  lady  who  wiihed  well  to  both  parties. ** — 

This  event  took  place  after  their  return  to  England  ; 
but  the  wound  in  their  friendfhip  left  a  fear  that  never 
was  totally  effaced. 

Wc  do  not,  indeed,  think  that  Horace  Walpole  and 
Mr  Gray  were  formed,  either  by  nature  or  by  habits, 
to  continue  long  in  a  (late  of  intimate  friendfhip.  Gray 
appears  to  have  been  a  man  of  the  pureft  moral  prin¬ 
ciples,  a  friend  to  religion,  penfive,  and  at  leall  fufli- 
ciently  confcious  of  his  intelle&ual  powers  and  intellec¬ 
tual  attainments.  Walpole’s  morality  wa8  certainly  of 
a  loofer  kind  ;  he  feems  to  ha\e  had  no  religion  ;  he 
was  ofun  nnfeafonably  gay  ;  and  to  an  equal  (bare  of 
intellectual  pride,  though  without  equal  reafon,  lie  add¬ 
ed  the  pride  of  birth.  It  can  therefore  excite  no  fur- 
prife  that  a  man  of  Gray’6  independent  fpirit  could  not 
bear  the  fiipercilions  freaks  of  fuch  a  character. 

Mr  Walpole  was  nominated  to  reprefent  the  city  of 
Norwich,  when  his  father  vifited  it  July  3d,  1733,  ha¬ 
ving  acquired  confequence,  not  only  as  the  fon  of  the 
minifter,  but  as  having  attended  the  Prince  of  Orange 
to  England  in  that  year.  He  was  chofen  member  for 
Codington,  in  Cornwall,  in  the  parliament  which  met 
June  2^tli,  1741  ;  was  a  fecond  time  in  parliament  as 
reprefentative  for  Cad le- Riling,  in  Norfolk,  in  1747; 
and  for  King’s  Lynn  in  1754  and  1761  ;  and,  at  the 
expiration  of  that  pailiamtnt,  he  finally  retired  from  the 
ftage  of  politics,  and  confined  himfelf  wholly  to  literary 
pm  fnits.  He  held  to  his  death  the  office  of  ufher  of 
his  Msjefty’s  exchequer,  comptroller  of  the  pipe,  and 
clerk  of  the'  eftreats.  Upon  the  death  of  his  nephew, 

George,  third  Earl  of  Orford,  179  j,  he  fucceedcd  to 
the  title  and  eftates  ;  but  that  event  made  fo  little  alte¬ 
ration  in  his  mode  of  living,  that  we  know  not  whether 
lie  ever  took  his  feat  in  the  houfe  of  peers.  During  al- 
1110ft  the  whole  com fe  of  li is  life  he  was  the  victim  of 
the  gout,  which  at  lafl  reduced  him  to  a  cripple  ;  but 
it  never  impaired  his  faculties  ;  and,  to  the  very  mo¬ 
ment  of  death,  his  nnderitanding  feemed  to  bid  defi¬ 
ance  to  the  (hock  of  Nature.  He  died  at  his  honle  in 
Bcrkefley  Square,  in  1796,  having  juft  entered  his  both 
year  ;  and  was  interred  in  the  family  vault  at  Hough¬ 
ton,  in  a  piivute  manner,  agreeably  to  his  particular  di¬ 
rect  ions. 

Horace,  Lord  Orford,  was  never  married,  and,  by 
one  of  his  biographers,  his  chief  mi  ft  refs  through  lift  is 
faid  to  have  been  the  mufe.  It  is  certain  that  lie  devo¬ 
ted  the  greater  part  of  his  life  to  belles  lettres  and  vir¬ 
tu,  though  he  ndiculouily  affc&ed,  in  his  letteis  to  his 
friends,  to  defpife  learning  and  learned  men,  for  which 
he  was  very  properly  reprimanded  both  by  Gray  and 
Hume.  It  was  ?.n  affectation  peculiarly  abfurtl  in  him, 
who  was  conftantly  publishing  fomething,  and  who  wrote 
with  uncommon  acrimony  againft  all  w’ho  prefmeed  to 
call  in  queltion  the  fidelity  of  the  picture  which  be. had 
drawn  of  Richard  III.  or  indeed  to  controvert  any  of 
his  opinions.  Hence  his  antipathy  to  Johnfon,  bceaufe 
he  was  a  tory,  a  Cliritliin,  and  a  rigid  moral! It ;  whilft 
he  himfelf  was  a  wh*g,  an  infidel,  and  fuch  a  moralijt  as 
could  retail,  without  bli tilling,  all  the  fcandalous  anec¬ 
dotes,  whether  tine  or  falle,  of  that  auguit  family,  from 
3  D  z  whom 
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Waring.  whom  he  acknowledged  his  whole  fortune  to  be  deri- 
ved  He  hnd,  indeed,  another  reafon  for  difliking  John- 
fon.  Lord  Orford  fhone  in  convei fation,  and  iurpaf- 
fed  all  his  contemporaries  in  that  kind  of  talk,’ which, 
without  dazzling  by  its  wit,  always  delighted  ;  while 
Jcbnfon,  when  roufcd,  knocked  uown,  as  by  a  flafh  of 
lightning,  his  Lordfhip,  and  every  one  elfe  who  hnd  the 
confidence  before  him  to  talk  profanely.  Johnfon’s 
wit  was  original  :  Lord  Orford’s  confided  of  ludicrous 
dories  and  of  literary  and  political  anecdotes.  His 
works,  of  which  by  far  the  mod  valuable  part  has  long 
been  in  the  hands  of  the  public,  were  collefted  in  1  798, 
and  publidied  in  five  volumes,  4to.  They  refemble  his 
conversation,  being  rather  anuifing  than  profound  cr 
intliv  "live. 

W f\ RING  (Edward,  M  D.),  Lucafian  Profeffor 
of  Mathematics  in  the  univcifity  cf  Cambridge,  was  the 
fon  of  a  wealthy  farmer,  of  the  Old  Heath,  near  Sh-ewf- 
bury.  The  early  part  of  his  education  he  received  at 
the  free  feliool  in  Shrew fbury  ;  whence  he  removed  to 
Cambridge,  and  w*s  admitted  on  the  24th  of  M?rch 
175  ;  a  mer.Hr  cf  Magdalen  college.  Here  hi*  talents 
•for  abttrnfe  calculation  foon  developed  thtmfdve-,  and, 
at  the  time  of  tak'ng  his  degree,  he  was  confidcred  as 
a  prodigy  in  thole  fcicnccs  which,  make  the  fuhjeft  of 
the  bachelor’s  examination.  The  rarr.e  of  Senior  \V rang¬ 
ier,  or  the  fird  of  the  year,  was  thought  fcarcely  a  fnf- 
ficient  honour  to  didingnifh  one  who  fo  far  outfhone 
his  contemporaries  ;  and  the  merits  of  John  Jebb  were 
diffidently  acknowledged,  by  being  the  fecond  in  the 
hd.  Waring  took  his  fird,  or  bachelor’s  degree,  in 
1-57,  and  the  Lucafian  Proftfforfhip  became  vacant  be¬ 
fore  he  was  of  diffident  handing  for  the  next,  or  matter's 
degree,  which  is  a  needfary  qualification  for  that  office. 
This  defc&  was  fupph'ed  by  a  royal  mandate,  through 
which  he  became  mailer  of  arts  in  176c;  and  fhortly 
after  his  admifiion  to  this  degree,  the  Lucafian  Proftl* 
for. 

The  royal  mandate  is  too  frequently  a  fereen  for  in¬ 
dolence  ;.  and  it  is  now  become  almott  a  ctiflorn,  that 
heads  of  colleges,  who  ought  to  fet  the  example  in  dif- 
ciplire  to  others,  are  the  chief  violaters  of  it,  by  ma¬ 
king  their  office  a  pretext  for  taking  their  dodor’s  de¬ 
gree  in  divinity,  without  performing  thofe  exercifes 
which  were  c’efgnejl  as  proofs  of  their  qualifications. 
Such  indolence  camfot  be  imputed  to  Waring;  yet  fe- 
veral  eiicnmliar.ee?,  previous  to  his  eledion  into  the 
profefloi ial  chair,  difeovered  that  there  was,  at  lead,  one 
per  fon  in  the  univerfity  v.  ho  disproved  of  the  antici- 
Pat ion  of  degrees  by  external  influence. — Waring,  be¬ 
fore  his  election,  gave  a  fmall  fpecimen  cf  his  abilities, 
a*  proof  of  his  qualification  for  the  office  which  he  was 
then  foliating;  and  a  controverfy  on  his  merits  enfued: 
Dr  Po  a  ell,  the  matter  of  St  John’s  college,  attacking, 
in  two  pamphlets,  the  Proftflor  ;  and  his  friend,  after¬ 
wards  Judge  Wilion,  defending.  The  attack  was  fcarce¬ 
ly  warranted  by  the  eirors  in  the  fpecimen;  and  the 
abundant  proofs  of  talents  in  the  exercife  of  the  profef- 
Por ial  office  are  the  bed  anfwers  to  the  farcafms  which 
the  learned  divine  amufed  himftlf  in  catting  on  rifing 
merit.  An  office  held  by  a  Barrow,  a  Newton,  a  Whi- 
don,  a  Cotes,  and  a  Sanderfon,  mud  excite  an  ingenu¬ 
ous  mind  to  the  greated  exertions;  and  the  new  Pro- 
feflcr,  whatever  may  have  been  his  fuccefs,  did  not  fall 


behind  any  of  his  predectttbrs,  in  either  zeal  for  the  Waring. 

fcience,  or  application  of  the  powers  of  his  mind,  to  ex-  - 

tend  it3  boundaries.  In  1762.  he  publifficd  his  Mifccl- 
lanea  Analytica  ;  one  of  the  mod  abdrufe  books  writ¬ 
ten  on  the  nbdrufed  parts  of  algebra.  T'his  work  ex¬ 
tended  his  fame  over  all  Europe.  He  was  ek&ed,  with- 
ut  folicitation  on  his  part,  member  of  the  focieties  of 
3ononia  and  Gottingen  ;  and  received  flattering  marks 
of  eflecm  from  the  mod  eminent  mathematicians  at 
home  and  abroad.  The  difficulty  of  this  work  may  be 
prefumed  from  the  writer’s  own  words,  “  ]  cannot  fay 
that  1  know  any  one  who  thought  it  worth  while  to 
read  through  the  whole,  and  perhaps  not  the  half  of 
it.” 

Mathematics  did  not,  however,  engrofs  the  whole  of 
his  attention.  He  could  dedicate  fome  time  to  the 
dudy  of  his  future  piofeffion  ;  and  in  1767,  he  was  ad¬ 
mitted  to  the  degree  of  dodor  of  phyfic  ;  but,  whether 
from  the  incapacity  of  uniting  together  the  employ¬ 
ments  of  adivc  life  with  abdrufe  fpeculation,  or  from 
the  natural  diffidence  of  his  temper,  for  which  he  was 
mod  peculiarly  remarkable;  the  degree  which  gave  him 
the  right  of  cxercifing  his  talents  in  medicine  was  to 
him  merely  a  barren  title.  Indeed  he  was  fo  embarraffed 
in  his  manners  before  ttrangers,  that  he  could  not  have 
made  his  way  in  a  profeffion  in  which  fo  much  is  done 
by  add  refs  ;  and  it  was  fortunate  that  the  cafe  of  his 
circumdances  permitted  him  to  devote  the  whole  of  his 
time  to  his  favourite  purfnit.  His  life  patted  on,  mark¬ 
ed  out  by  dtfeoveries,  chiefly  in  abdrad  fcience  ;  and 
by  the  publication  of  them  in  the  Philofophical  Tranf- 
adions,  cr  in  feparate  volumes,  under  his  own  infpec- 
tion.  He*  lived  fome  years  after  taking  his  dodor’s 
degree,  at  St  Ives,  in  Kuntingdonfmie.  While  at  Cam¬ 
bridge  he  married  —  quitted  Cambridge  with  a  view  of 
living  at  Shrewsbury  ;  but  the  air  or  fmoke  of  the  town 
being  injurious  to  Mrs  Waring’s  health,  he  removed  to  his 
own  ettatc  at  Plaittey,  about  8  miles  from  Shrcwfbury, 
where  he  died  in  1797,  nniverfally  etteemed  for  inflexible 
integrity,  modefty,  plainnefs,  and  funplicity  of  manners. 

They  who  knew  the  greatnefs  of  his  mind  from  his  wri¬ 
tings  looked  up  to  him  with  reverence  everywhere  ; 
but  he  enjoyed  himfelf  in  domedic  circles  with  thofe 
chiefly  among  whom  his  putfuits  conld  not  be  tire  oh* 
jed  either  of  admiration  or  envy.  The  outward  porno 
which  is  affeded  frequently  in  the  higher  departments 
in  academ  e  hfe,  was  no  gratification  to  one  whole  ha¬ 
bits  were  of  a  very  oppolite  nature  ;  and  he  was  too 
much  occupied  in  icience  to  attend  to  the  intrigues  of 
the  univeriity.  a  here,  in  all  queiKons  of  fcience,  his 
word  was  the  law  ;  and  at  the  annual  examination  of 
the  candidates  for  the  prize  militated  by  Dr  Smith,  he 
appeared  to  the  greated  advantage.  The  candidates 
were  generally  three  or  four  of  the  bed  proficients  in 
the  mathematics  at  the  previous  annual  examination  for 
the  bachelor’s  degree,  who  were  employed  from  nine 
o’clock  in  the  morning  to  ten  at  night,  with  the  excep¬ 
tion  of  two  hours  for  dinner,  and  twenty  minutes  for 
tea,  in  anfwering,  «wW  vocc,  or  writing  down  anfwers 
to  the  proftflor ’s  quedions,  from  the  fird  rudiments  of 
philofophy  to  the  deeped  parts  of  his  own  and  Sir 
Ifaac  Newton’s  works.  Perhaps  no  part  of  Europe 
affords  an  indance  of  io  fevere  a  procefs  ;  and  there  was 
never  any  ground  forfufpeding  the  Profeffor  of  partia- 
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Waring.  Jity.  The  zeal  and  judgment  with  which  he  perform- 
cd  this  pait  of  his  office  cannot  be  obliterated  from  the 
memory  of  tliofc  who  patted  through  his  fiery  ordeal. 

Wifhing  to  do  ample  juftice  to  the  talents  and  virtue 
of  the  ProfefTor,  we  feel  onrielves  fomewhat  at  a  lofs  in 
fpeaking  of  the  writings  by  which  affine  he  will  be 
known  to  polteritv  He  is  the  difeoverer,  according 
to  his  own  account,  ot  nearly  410  propoiitions  in  the 
analytics.  This  may  appear  a  vain  glorious  boaft,  efpe- 
ciaily  as  the  greater  part  of  thole  difcovuies  are  likely 
to  fink  into  oblivion  ;  but  he  was,  in  a  manner,  com¬ 
pelled  to  make  it  by  the  infolence  of  Lalande,  who,  in 
his  life  of  Condorcet,  aflerts  that,  in  1764,  there  was 
no  firft-ratc  analyfl  in  England  In  reply  to  this  atter- 
tion,  the  ProfefTor,  in  a  letter  to  Dr  Mafkelyne,  iird 
mentions,  with  proper  rcfpedl,  the  inventions  and  wri¬ 
tings  of  Harriot,  Briggs,  Napier,  Wallis,  Ilallty, 
Bruncker,  Wren,  Pell,  Barrow,  Mercator.  Newton,  Dc 
Moivre,  Maclaurin,  Cotes,  Stirling,  Taylor,  Simpfon, 
Lmerfou,  La  mien,  and  others  ;  of  whom  Emnfon  and 
Landen  were  living  in  1764.  He  then  gives  a  fair  and 
full  detail  of  his  own  inventions,  of  which  many  were 
publifhed  anterior  to  1764  ;  and  concludes  his  letter  in 
thefe  words. 

“  I  know  that  Mr  Lalande  is  a  fii fl-rate  afironomer, 
and  writer  of  allroncmy  ;  but  I  never  heard  that  he  was 
much  converfant  in  the  deeper  parts  of  mathematics  ; 
for  which  reafon  I  take  the  liberty  to  afk  him  the  fol¬ 
lowing  quell  ions  : 

“  Has  he  ever  read  or  tmderfiood  the  writings  of 
the  English  mathematicians  :  and,  as  the  qneilion  comes 
from  me,  I  fubjoin,  particularly  of  mine  ?  Jf  the  an- 
fwer  be  in  the  negative,  as  it  is  iny  opinion,  if  his  ?.rt- 
fwer  be  the  truth,  that  it  will,  then  there  iv  an  end  of 
all  further  controverfy ;  —  but  if  he  afferts  that  be  has, 
which  is  more  than  Condoicet  did  by  his  o*n  acknow¬ 
ledgment,  then  he  may  know,  from  the  enumeration  of 
inventions  made  in  the  prefaces,  with  fome  fubfequent 
ones  added,  that  they  are  Paid  to  amount  to  more  than 
400  of  out  kind  or  other.  Let  him  try  to  reduce  thofe 
to  as  low  a  number  as  he  can,  with  the  leaft  apptarance 
of  candour  and  truth  ;  and  then  let  him  compare  the 
number  with  the  number  of  inventions  of  any  French 
mathematician  or  mathematicians,  either  in  the  prefent 
or  pafl  times,  and  there  will  refult  a  compadfon  (if  I 
miltake  not)  not  much  to  Ins  liking  ;  and,  further,  lit 
him  compare  fome  of  the  firfl  inventions  of  the  French 
mathematicians  with  fome  of  the  tiril  contained  in  my 
works,  both  as  to  utility,  generality,  novelty,  difficulty, 
and  elegance,  but  wifely  as  to  utility,  thesis  little  con¬ 
tained  in  the  deep  parts  of  any  fcience  ;  he  will  find  their 
difficulty  and  novelty  from  his  difficulty  of  underfiand- 
ing  them,  and  his  never  having  read  any  thing  fimilar 
before  ;  their  generality,  by  the  application  of  them  ; 
principles  of  elegance  will  differ  in  different  perfons. — 

I  mult  fay,  that  he  will  probably  not  find  the  difference 
expected.  After  or  before  this  inquiry  is  inflituted  for 
mine,  let  him  perform  the  fame  for  the  other  Englifh 
mathematicians;  and  when  he  has  completed  fuch  in¬ 
quiries,  and  not  before,  he  will  become  a  judge  of  the 
juflice  of  his  affertion  ;  but  I  am  afraid  that  he  is  not 
a  fufficient  adept  in  thefe  fludies  to  inflitute  fuch  inqui¬ 
ries  ;  and  if  he  wa3,  fuch  inquiries  are  invidious,  trouble¬ 
some,  and  of  fmall  utility.’’ 

By  mathematical  readers  this  account,  which  was  not 
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publifhed  by  the  ProfefTor  himfelf,  is  allowed  to  be  very  Waring.  ^ 

little,  if  at  all,  exaggerated.  Yet  if,  according  to  li  s  “  w 

own  confcffion,  “  fe-.v  thought  it  worth  their  while  to 

read  even  half  of  his  woiks,”  there  mull  be  fome  grounds 

for  this  neglect,  either  from  the  difficulty  of  the  fub- 

jedl,  the  unimportance  of  the  dilcoveries,  or  a  defect  in 

the  communication  of  them  to  the  public.  The  fubjeds 

are  certainly  of  a  difficult  nature,  the  calculations  are 

abitrufe  ;  yet  Etnope  contained  many  perfons  not  to  be 

deterred  by  the  inofi  intiic&te  theorems.  Shall  we  fay* 

then,  that  the  difeoverics  were  unimportant  ?  If  this 

were  really  the  cafe,  the  want  of  utility  would  be  a 

very  fmall  disparagement  among  thofe  who  cultivate 

fcience  with  a  view  chiefly  to  entertainment  and  the  ex- 

ercife  of  thur  rational  powers.  We  are  compelled,  then, 

to  attribute  much  of  this  negleil  to  a  perplexity  in  flyle, 

manner,  and  language  ;  the  reader  is  flopped  at  every  in  - 

ft  ant,  tiril  to  mike  out  the  writer’s  meaning,  then  to 

fill  up  the  eliafm  in  the  demonllialion.  He  mufl  invent 

anew  every  invention  ;  for,  after  tire  enunciation  of  the 

theorem  or  problem,  and  the  mention  of  a  few  flip;;, 

little  affillance  is  derived  from  the  Frofefibr’s  powers  of 

explanation.  Indeed,  an  anonymous  waiter,  certainly 

of  very  coiffiderable  abilities,  has  aptly  compared  the 

works  of  Waring  to  the  heavy  appendages  cf  a  Gothic 

building,  which  add  little  of  either  beauty  or  (lability 

to  the  iirudture. 

A  great  pait  of  the  difeoverics  relate  to  an  attiimp,- 
tion  in  algebra,  that  equations  may  be  generated  by  mul¬ 
tiplying  together  others  of  Inferior  dimenfious.  Tin* 
roots  of  thele  latter  equations  are  frequently  terms  call¬ 
ed  nrgt?fh.<:  or  imj'ojjlllt  ;  and  the  relation  of  thefe  terms 
to  the  coefficients  of  the  principal  equation  is  a  great 
objebl  cf  inquiry.  In  this  art  the  profcfibr  was  very’ 
fuccefsful,  though  little  affittaiue  is.  to  be  derived  from 
his  writings  in  looking  for  the  red  roots.  \\  e  fliall 
not,  perhaps  be  deemed  to  depreciate  his  merits,  if  wc 
place  trie  (tries  for  the  firm  of  the  powers  of  the  roots 
of  any  equation  among  the  inofi  ingenious  of  his  di!co- 
\ tries  ;  yet  we  cannot  add,  that  it  has  very  ufi  fully  erg 
larged  the  bounds  cf  fcience,  or  that  the  algebraiil  will 
ever  find  occalion  to  introduce  it  into  prablice.  We 
may  fay  the  fame  on  many  ingenious  transformations 
of  equations,  0:1  the  difeovery  of  impoffible  roots,  and 
fimilar  exertions  of  undoubtedly  great  tderts.  They’ 
have  carried  the*  affiumption  to  its  utmofl  limits  ;  ail  J 
the  difficulty  attending  the  fpecubtron  lias  rendered  pet- 
fons  more  anxious  to  afeertain  its  real  utility  ;  yet  they 
who  rejeft  it  may  occnlionalJy  receive  ufefui  hints  from 
the  Miieelkmea  Analytica. 

The  tirfl  time  of  Waring’s  appearing  in  public  as  an 
author  was,  v/e  believe,  in  the  latter  end  of  the  year 
1759,  when  he  publifhed  the  fir  it  chapter  of  the  Mil- 
cellanea  Analytica,  as  a  fpecimeu  of  hii  qualifications 
for  the  profeffiorfi:ip  ;  and  this  chapter  he  defended,  in 
a  reply  to  a  pamphlet,  intitled,  “  Obfervations  on  the 
Firfl  Chapter  of  a  book  called  Mifcellauea  Analytical* 

Here  the  ProfefTor  was  flrangely  puzzled  with  the  com¬ 
mon  paradox,  that  nothing  divided  by  nothing  may  be 
equal  to  various  finite  quantities,  and  has  recourfe  to 
unqueflionable  authorities  in  proof  of  this  pofition.  The 
names  of  Maclaurin,  Sanderfon,  De  Moivre,  Bernoulli, 

Monmort,  are  ranged  in  favour  of  his  opinion  :  But  Dr 
Powell  was  not  fo  eafily  convinced,  and  returns  to  the 
charge  in  defence  of  the  Obfervations  j  to  which  the 

ProfefTor 
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a  letter  to  the 


Tcllow  of  St  John’s  collegv,  Cambridge,  in  anfwer  to 
his  Obfervations,  See.  In  this  controverfy,  it  is  certain 
that  the  ProfefTor  gave  evident  proofs  of  his  abilities  ; 
though  it  is*  equally  certain  that  he  followed  too  im¬ 
plicitly  the  decifions  of  his  predeceffors.  No  apparent 
advantage,  no  authority  whatever,  fhould  induce  mathe¬ 
maticians  to  fwerve  from  the  principles  of  right  reafon 
ing,  on  which  their  fcience  is  fuppofed  to  be  pecuhaily 
founded.  According  to  Maclaurin,  Dr  Waring,  and 

- - —  ,  then,  when  *  =:  a,  P  is  equal 


others,  If  P 


to  —  ;  for,  fay  they, 
2  a 


is  equal  to 


X 


a  —  x 


a  +  x 
i 


that  is,  when  x  is  equal  to  dr,  P  = 


+  * 


or 


2  a 


But  when  x  is  equal  to  a,  the  numerator  and  de¬ 


nominator  of  the  fra&ion 


language,  equal  to  nothing.  Therefore,  nothing  divj- 

In  the  fame  manner, 


ded  by  nothing  is  equal  to  — . 

2  a 


d  —  *3 


+  ax  +  x%  a  —  i 


equal  to  a,  becomes 


3  °l 2 * * * * * * 


by  nothing  is  equal  to - ,  or - 

3  <*'  3^ 

=  —  ;  which  is  abfurd.  But  we  need  only  trace  back 

2  1 

our  fleps  to  fee  the  fallacy  in  this  mode  of  reafoning. 
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Rev.  Dr  Powell,  ingenuity  of  their  predeceffors,  and  the  application  of  Waring* 
the  powers  of  their  mind  to  ufefuland  important  truths.  — — 

In  this  exercife  may  be  confukcd  the  method  given  by 
the  ProfefTor,  of  finding  a  quantity,  which,  multiplied 
into  a  givtn  irrational  quantity,  will  produce  a  rational 
product,  or  confequently  exterminate  irrational  quan¬ 
tities  out  of  a  given  equation;  but  if  an  irrational  quan¬ 
tity  cannot  come  into  an  equation,  the  utility  of  thif 
invention  will  not  be  admitted  without  hefitation. 

The  “  Proprietates  Algebraicarum  Curvarum,”  pub- 
lifhed  in  1772,  neceiTarily  labour  under  the  fame  defers 
with  the  Mifcellanea  Analytics,  the  Meditationes  Al¬ 
gebraic*^,  publifhed  in  1770,  and  the  Meditationes  A- 
nalyticse,  which  were  in  the  prefs  during  the  years 
I773>  *774*  1 7 7 177^*  Thefe  were  the  chief  and 
the  moft  laborious  works  edited  by  the  ProfefTor; 
and  in  the  Pliilofophical  Tranfadions  is  to  be  found  a 
variety  of  papers,  which  alone  would  be  fufficient  to 
place  hfrn  in  the  firft  rank  in  the  mathematical  world, 
are  both,  in  their  Ike  nature  of  them  may  be  feen  from  the  following  ca¬ 
talogue. 

Vol.  LIII.  p.  294,  Mathematical  Problems. — LIV. 

193.  New  Properties  in  Conics. — LV.  143.  Two  The¬ 
orems  in  Mathematics. — LXIX.  Problems  concerning 
Interpolations. — 86.  A  General  Refolution  of  Alge¬ 
braical  Equations — LXXVI.  8r.  On  Infinite  Series. 
LXXVII.  71.  On  Finding  the  Values  of  Algebraical 
Quantities  by  Converging  Seriefes,  and  Demonftrating 
and  Extending  Propolitions  given  by  Pappus  and  o- 
thers. — LXXVII  1.  67.  On  Centripetal  Forces. — 73. 

588.  On  fome  Properties  of  the  Sum  of  the  Divifion 
of  Numbers. —  LXXIX  166.  On  the  Method  of  Cor- 
refp  undent  Values,  See. —  lb.  185.  On  the  Refolution  of 
Attractive  Powers. — LXXXI.  146.  On  Infinite  Serie- 


which,  when  x  is 


Therefore,  nothing  divided 


=  _L  ;  that  is,  — 
2  a  3  a 


For  P  is  equal  to  force  number  multiplied  into 

a  —  x  9 

that  is,  when  x  is  equal  to  a ,  P  is  eanal  to  fome  num¬ 
ber  multiplied  into  nothing,  and  divided  by  nothing  ; 
that  is,  P  if,  in  that  cafe,  110  number  at  all.  Forr/ —  a 
cannot  be  divided  by  a  —  x  when  x  is  equal  to  a,  iince, 
411  that  cafe,  a  —  x  is  no  number  at  all. 

If,  in  the  beginning  of  his  career,  the  ProfefTor  could 
admit  fuch  paralogifins  into  his  [peculations,  and  the 
writings  of  the  mathematicians,  for  nearly  a  century  be¬ 
fore  him,  may  plead  in  his  excufe,  we  aie  not  to  be 
furpnftd  that  his  difeoveries  fhould  be  built  rather  on 
the  affumptions  of  others  than  on  any  new  principles  of 
his  own.  Acquiefcing  in  the  ftrange  notion,  that  no¬ 
thing  could  be  divided  by  nothing,  and  produce  a  va¬ 
riety  of  numbers,  he  as  eafily  adopted  the  pofilioii,  that 
an  equation  has  as  many  roots  as  it  has  dimeniions. — 

)  lius  2  and  — *  4  <t^e  laid  to  be  roots  of  the  equation 
a* — 2x~8,  though  4  can  be  the  root  only  of  the 
equation  ;  x*  —  2  x  zz  8,  which  differs  fo  materially 
from  the  preceding,  that  in  one  cafe  zx  is  added,  in  the 
other  cafe  it  is  fnbtraCted  from  xx. 

Allowances  being  made  for  this  error  in  the  prin¬ 
ciples,  the  deductions  are,  in  general,  legitimately 
mode  ;  and  any  one,  who  can  give  himftlf  the  trouble 
of  demon  ft  rat  ing  the  propolitions,  may  find  fufficient 
employment  in  the  Profcffor 's  analytics.  Perhaps  it 
will  be  fufficient  for  a  Undent  to  devote  his  time  to 
the  fimpldl  cafe  +_  1  =  o  ;  and  when  he  ha*  found 
a  few  thoufand  roots  of  -f  1  and  —  1,  the  publication 
of  them  -in?y  afford  to  pofterity  a  (trozig  proof  of  the 


*  fes. — LXXXI V.  385 — 415.  On  the  Summation  of 

thofe  Strides  whofe  general  teim  is  a  determinate  func¬ 
tion  of  the  dillancc  of  the  term  of  the  Series. 

For  thefe  papers,  the  ProfefTor  was,  in  1784,  defer- 
vedly  honoured  by  the  Royal  Society  with  Sir  God¬ 
frey  Copley’s  medal ;  and  moft  of  them  afford  very 
ftrong  proofs  of  the  powers  of  his  mind,  both  in  ab- 
flratt  fcience,  and  the  application  of  it  to  philofophy  ; 
though  they  labour,  in  common  with  his  other  works, 
under  the  difadvautage  of  being  clothed  in  a  very  un¬ 
attractive  form.  The  mathematician,  who  has  refo- 
lution  to  go  through  them,  will  not  only  add  much  to 
his  own  knowledge,  but  be  lift  Fully  employed  in  dila¬ 
ting  on  thofe  articles  for  the  benefit  of  the  more  gene¬ 
ral  reader.  We  might  add  in  this  place,  a  work  writ¬ 
ten  on  morals  and  metaphyfics  in  the  Fnglifh  language; 
but  as  a  feiv  copies  only  were  prdented  to  his  friends, 
and  it  was  the  Profeflbr’s  wilh  that  they  fhould  not  have 
a  more  extenfive  calculation,  we  fiiall  not  here  enlarge 
upon  its  contents. 

In  the  mathematical  world,  the  life  of  Waring  mav 
be  confidered  as  a  diftinguilhed  iera.  The  ftri&nds  of 
demon lliatiou  required  by  the  ancients  had  gradually 
fallen  into  diiufe,  and  a  more  commodious,  though  al- 
motl  mechanical  mede  by  algebra  and  fluxions  took  its 
pi  ce,  and  was  carried  to  the  ntmoft  limit  by  the  Pro- 
fdlor.  Hence  many  new  demouftiation*  may  be  attri¬ 
buted  to  him,  but  4  CO  discoveries  can  fcarcely  fall  to 
the  lot  of  a  human  being.  If  we  examine  thoroughly 
thole  which  ou"  Piofdlor  would  diliingnifh  by  fuch 
names,  wc  fhall  find  many  to  be  mere  dedu£lion3,  o- 

thers, 
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Warton.  there,  33  in  the  folution  of  biquadratics,  anticipated  by 
former  writers.  But  if  we  cannot  allow  to  him  the  me¬ 
rit  of  fo  inventive  a  genius,  we  mud  applaud  his  affidui- 
ty  ;  and,  di  ill  ngtii  died  as  he  was  in  the  fcientific  world, 
the  purity  of  lus  life,  the  fimplicity  of  his  manners,  and 
the  zeal  which  he  always  manifelted  for  the  truths  of 
the  Gofpel,  will  intitle  him  to  the  refpeft  of  all  who 
do  not  elleem  the  good  qualities  of  the  heart  inferior  to 
thofe  of  the  head. 

WARTON  (jofeph,  1).  D.)  was  born  either  to* 
ward?  the  end  of  the  year  1721,  or  in  the  beginning  of 
the  year  1 7  2  2.  He  was  the  eldeft  fon  of  Thomas  War- 
ton.  B.  D.  who  had  been  fellow  of  Magdalen  College, 
Oxford;  poetry  profeffor  from  the  year  1718  to  1  7  2  S, 
and  vicar  of  Balinglloke  in  Hampfhire,  and  of  Cob- 
ham  in  Surrey.  Where  the  fuhje&  of  this  memoir  was 
born  we  have  not  learned,  though,  weie  we  to  hazard 
a  conjecture,  we  would  fay  that  it  was  in  Oxford,  as 
his  father  probably  relided  in  that  city  during  ht*s  pro- 
fefiorfhip. 

Our  knowledge  of  the  private  hiftory  of  Dr  Warton 
is  indeed  extremely  limited.  We  do  not  even  know  at 
what  fchool,  or  in  what  college,  he  was  educated  ;  tho’ 
it  was  probably  at  Winchefter  fchool,  and  certainly  in 
fome  of  the  colleges  in  the  univerfity  of  Oxford.  For 
many  years,  he  was  fucccflively  under  and  upper  mailer 
of  Winchefter  college  ;  but  religned  the  lail  of  thefe 
offices  when  he  found  the  infirmities  of  age  coming  up¬ 
on  him  ;  and  was  luccecded  by  Dr  Goddard  the  prefcnt 
excellent  mailer.  He  was  likewifc  prebendary  of  the 
cathedral  church  of  Winchefter,  and  redtor  of  Wick¬ 
ham  in  Hampfhire,  where  he  died,  aged  78. 

His  publications  are  few,  but  valuable.  A  fmall  col¬ 
lection  of  poems,  without  a  name,  was  the  firft  of  them, 
and  contained  the  Ode  to  Fancy,  which  has  been  fo 
much  and  fo  dcfervcdly  admired.  They  were  all  of 
them  afterwards  printed  in  DodfleyVs  colleclion.  He 
was  alfo  a  confiderable  contributor  to  the  Adventurer, 
publifhed  by  Dr  Hawkefworth ;  and  all  the  papers 
which  contain  criticifms  on  Shake  fpeare  were  written 
by  him  and  his  brother  Thomas  Warton,  the  fubject  of 
the  next  article. 

The  firil  volume  of  hi3  Effay  on  the  Life  and  Wri 
tings  of  Pope  was  publifned,  had  pafkd  through  feveral 
editions,  and  an  interval  of  between  20  and  30  years 
had  elapfed,  before  he  gave  a  ficond  volume  of  that  ele¬ 
gant  and  inftrndive  work  to  t^e  world  He  had  not 
only  meditated,  but  had  collected  materials  for  a  literary 
hiftory  of  the  2ge  of  Leo  X.  ;  and  propofals  were  ac¬ 
tually  in  circulation  for  a  work  oi  that  kind  ;  but  it  is 
probable  that  the  duties  of  his  ilation  did  not  leave  him 
the  neceflary  Ieifure  for  an  undertaking  which  required 
years  of  feclufion  and  independence.  His  lail  and  late 
work,  which  he  undertook  for  the  bookfellers  at  a  very 
advanced  age,  was  an  edition  of  Pope’s  Works,  that 
h?.s  not  altogether  fatisfied  the  public  expe&ation.  He 
retained,  v\ilh  great  propriety  indeed,  many  of  the 
notes  of  Warburton  ;  but  is  feverely  reprehended  by 
the  author  of  the  Purfuits  of  Literature  for  fr.ppreffmg 
the  name  of  that  prelate  on  his  title-page,  or  including, 
it  only,  as  fubordinaie  to  his  own,  in  the  general  ex- 
predion  ethers . 

Dr  Warton  was  cheerful  in  his  temper,  convivial  in 
his  difpoliuon,  of  an  elegant  taflc  and  lively  imagina¬ 
tion,  with  a  large  portion  of  fcholarfhip,  and  a  very 


general  knowledge  of  the  Belle*  Lettres  of  Europe  ;  it  Warton. 
may  be  prefumed  that  Dr  Warton  pofTefied,  beyond 
moil  men,  the  power  of  enlivening  Claffical  Society. 

He  was  the  intimate  friend  of  Dr  Johnfou  ;  was  feen 
at  the  parties  of  Mrs  Montague,  as  well  as  at  the  table 
of  Sir  Jolliua  Reynolds,  and  was  an  original  member 
of  the  Literary  Club.  He  poffcffed  a  liberal  mind,  a 
generous  difoofition,  and  a  benevolent  heart.  He  was 
not  only  admired  for  his  talents  and  his  knowledge,  but 
was  beloved  for  thofe  qualities  which  are  the  bell  gilts 
of  this  imperfed  Hate. 

Warton  (Thomas),  the  brother  of  the  preceding, 
was  born  in  the  year  1728.  He  received,  as  we  have 
leafon  to  believe,  the  firft  part  of  his  education  at  Win¬ 
chefter  ;  and  at  the  age  of  16  was  entered  a  commoner  Dt<S' 
of  Trinity  College,  Oxford,  under  the  tuition  of  Mr 
Geering. 

He  began  his  poetical  career  at  an  early  age.  In 
1743,  he  publifhed  five  palloral  eclogues,  in  which  a»e 
beautifully  deferibed  the  miseries  of  \v?.r  to  which  the 
fhepherd3  of  Germany  were  expofed.  Not  long  after, 
in  the  year  1  748,  he  had  full  fcope  afforded  for  the  ex¬ 
ertion  of  his  genius.  It  is  well  known  that  Jacobite 
principles  were  ftifpecLd  to  prevail  in  the  univerfity  of 
Oxfoid  about  the  time  of  the  rebellion  in  the  year  1 '47. 

Soon  after  its  fnppreffion.  the  drnnkcnntfft  and  Lilly  of 
fome  young  men  gave  offence  to  the  court,  in  confe- 
quence  of  which  a  profecution  was  inllitutcd  in  the 
court  of  King’s  Bench,  and  a  ftigrna  was  fixed  on  the 
vice  chancellor  and  fome  other  heads  of  colleges  in  Ox¬ 
ford.  Whilft  this  affair  was  the  general  fubjed  of  con- 
vtifation,  Mr  Mafon  publifhed  his  “  Ifis,”  an  elegy,  in 
which  he  adverts  to  the  above  mentioned  circumfla’  ces. 

In  anbver  to  tins  poem,  Mr  Warton,  encouraged  by 
Dr  Huddesford,  the  prefident  of  his  college,  pub'iflied, 
in  1749,  “  The  Triumph  of  If*,”  which  excelled  more 
in  manly  expoil elation  and  dignity  than  the  poem  that 
produced  it  drJ  in  neatnefs  and  elegance.  With  great 
poetical  warmth,  arid  a  judicious  feledion  of  circum- 
ilances,  he  charade rifes  the  eminent  men  who  had  been 
educated  in  Oxford,  and  draws  a  ftriking  and  animated 
portrait  of  Dr  King,  the  celebrated  public  orator  of 
that  time.  The  whole  poem  (hews  the  early  maturity 
of  his  genius,  and  is  finifhed  with  happy  diligence. 

In  the  year  1751,  he  fucceeded  to  a  fellowship  of  hk 
college,  and  was  thus  placed  in  a  filiation  cafv  and  in¬ 
dependent,  and  particularly  congenial  with  his  habits  of 
retirement  and  fludy.  In  1753,  appeared  his  obferva- 
tions  on  “  The  Faery'  Queen  of  Spencer,”  in  Svo,  it 
work  which  he  corrected,  enlarged,  and  reoublilhcd,  in 
two  volumes  crown  odavo,  in  the  year  1762.  He  font 
a  eopy  of  the  iirft  edition  to  Dr  Johnfc/n,  who,  in  a 
letter  to  him  upon  the  fubjed,  expreffed  this  hnndfome* 
compliment :  “  I  now  pay  you  a  very  hondt  acknow¬ 
ledgement  for  the  advancement  of  the  literature  of  our 
native  country  ;  yon  have  fhewn  to  all,  who  (hall  here¬ 
after  attempt  the  iludy  of  ancient  authors,  the  way  to 
fuccefs,  by  direding  them  to  the  perufal  of  the  books 
which  thefe  authors  had  read.” 

In  1754,  Dr  Johnfou  vifited  Oxford  fo;.the  firil 
time  after  he  had  quitted  refidence  there.  Much  of  lisa 
time  was  fpent  with  Mi  Warton  ;  and  there  appeared 
to  have  been  a  confiderable  degree  of  confidential  ir.ter- 
conrfe  between  them  upon  literary  fubjeds,  and  parti¬ 
cularly  on  their  own  works.  A  plealing  account  of 
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Wartor.  tin’s  viflt  was  communicated  by  Mr  Warton  to  Mr  Bof- 
jjr“v  well,  who  has  infer  ted  it  in  liis  life  of  Johnfon. 

In  1755,  Mr  Warton  exerted  himfclf  to  procure  for 
his  friend  the  degree  of  matter  of  arts  by  diploma  from 
the  univeriUy  of  Oxford  ;  an  honour  which  Johnfon 
efleemed  of  great  importance  to  grace  the  title  page  of 
his  dictionary  which  he  was  about  to  pnblifh.  In 
1 7  $6,  Mr  Warton  was  cle&cd  profettor  of  poetry,  which 
office  he  held  for  the  ufual  term  of  ten  years.  IIi3 
ItClures  were  remarkable  for  elegance  of  diction  arid 
juttnefs  of  obfervation.  One  of  them,  on  the  fubjeCt  of 
pa  floral  poetry,  was  afterwards  prefixed  to  his  edition 
of  Theocritus.  In  17^8,  he  contributed  to  aifitt  Dr 
Johnfon  in  the  fubfeription  to  his  edition  of  Shake- 
Jpeaie,  and  fnrnifhed  him  with  fome  valuable  notes. 
The  Doftor  remarks,  in  a  letter  to  him,  when  folicitmg 
his  farther  aid,  “  It  will  be  reputable  to  my  work,  and 
fuitable  to  your  profefforfhip,  to  have  fomething  of 
yours  in  my  notes ” 

From  the  Clarendon  prefs,  in  the  year  1766,  lie 
publifhed  “  Anthologix  Grxcx,  a  Conftantino  Ce 
phald  conditx,  Libri  tres,”  in  2  voh,  nmo.  He  con¬ 
cludes  the  learned  and  claffical  preface  to  this  work, 
which  is  replete  with  accurate  remarks  on  the  Greek 
epigram,  in  the  following  words,  which  maik  this  publi¬ 
cation  for  his  own  :  “  Vereor  ut  ha&enns  in  plexendis 
ttornm  corollis  otium  nimis  longum  pertraxerim.  Prox- 
ime  fcquetur,  cui  nunc  omnes  operas  et  vires  intendo, 
Theocritus.  Interea  quaf:  prom nl fide m  convmi  Lecto- 
ribns  meis  elegantias  hafee  vetuttatis  erudites  propino.,, 

In  the  year  177c,  lie  conferred  a  fimilar  honour  up¬ 
on  the  academical  prets  by  his  edition  of  Theocritus, 
in  2  vols,  8vo  He  undertook  this  work  by  the  advice 
of  Judge  Blackftone,  then  fellow  of  All  Souls  College, 
and  an  ardent  promoter  of  every  publication  that  was 
likely  to  do  credit  to  t,he  Clarendon  prefs.  This  ela¬ 
borate  publication  refle&s  no  fmall  credit  on.  the  learn¬ 
ing,  diligence,  and  tatte  of  the  editor. 

In  1771,  he  was  tlccled  a  fellow  of  the  Antiquarian 
Society,  and  was  preferred  by  the  Earl  of  Lichfield  to 
the  fmall  living  of  Kiddington  in  Oxfordihire,  which 
lie  held  till  his  death.  He  likewife  in  this  year  publish¬ 
ed  an  improved  account  of  “  The  Life  of  Sir  Thomas 
Pope,  founder  of  Trinity  College,  Oxfoid.  In  corn- 
poling  thefe  ir.emoiiF,  he  bellowed  much  labour  and  re- 
fearch,  and  (hewed  great  judgment  in  the  arrangement 
of  his  materials.  But  pofiibly,  in  his  ardour  to  pay  a 
debt  cf  gratitude,  lie  has  not  fufhciently  confidered 
what  was  due  to  his  own  fame.  The  fame  flrength  of 
defeription  and  vigour  of  remark  would  have  better 
fuited  the  life  of  fome  eminently  dittinguifhed  charadler, 
and  extended  the  reputation  of  the  author  as  a  bio¬ 
grapher  beyond  the  circle  of  thofe  academical  readers 
who  arfc  influenced  by  the  fame  feelings  of  veneration, 
vefpedl,  and  gratitude  which  prompted  Mr  Warton  to 
compofe  this  work.  The  preface  contains  fome  excellent 
remarks  on  biographical  writing. 

The  plan  for  a  hiftory  of  Englifh  poetry  was  hid  by 
Pope,  enlarged  by  Gray  :  but  to  brirg  an  original  plan 
nearly  to  a  completion  was  referved  for  the  perfeverance 
of  Warton.  In  1774  appeared  his  firtt  volume;  in 
1778,  the  fecond  and  third  ;  which  brings  the  narrative 
down  to  the  commencement  cf  the  reign  of  Elizabeth 
in  t  q8  x .  This  work  difplays  the  moll  lingular  com¬ 


bination  of  extraordinary -talents  and  attainments.  It  Warton. 

unites  the  deep  and  minute  rcfearchts  of  the  antiqnaiy  ' - « 

with  the  elegance  of  tlie  clafiical  fcholar  and  the  (loll 
of  the  practiled  writer.  The  flyle  is  vigorous  and  man¬ 
ly  ;  the  obfervations  acute  and  jutt  ;  and  the  views  of 
the  fubjedi  are  extenfive  and  Accurate. 

In  1777,  he  colledled  his  poems  into  an  odlavo  vo¬ 
lume,  containing  mifceilaneous  pieces,  odes,  and  founets. 

T  his  publication  may  be  confidered  in  fome  meafure 
original  ;  there  being  only  feven  pieces  that  had  before 
appeared,  and  near  three  times  that  number  which  were 
then  printed  for  the  full  time. 

In  vindication  of  the  opinion  he  had  given  in  his  fe¬ 
cond  volume  of  “  The  Hittory  of  Poetry,”  relative  to 
the  ingenious  attempt  of  Chatterton  to  ijnpofe  upon 
the  public,  he  ptoduced,  in  1782,  “  A11  Inquiry  into 
the  Authenticity  of  tire  Poems  attributed  to  Rowley.” 

In  this  excellent  pamphlet  the  principles  of  true  criti- 
cifm  are  laid  down,  an  appeal  is  propeily  made  to  the 
internal  evidence  of  the  poem:  ;  and  upon  thefe  grounds 
it  is  proved,  in  the  mod  fatisfa&ory  manner,  that  they' 
could  not  have  been  written  by  a  monk  of  the  fourteenth 
century. 

The  year  1785  brought  him  thofe  did  motions  which 
were  no  Id*  honourable  to  thofe  who  conferred  than  to 
him  who  received  them.  He  was  appointed  poet  hureat 
on  the  death  of  Whitehead,  and  deeded  Camden  pro- 
feffor  of  ancient  hittory  on  the  refignation  of  Dr  Scott. 

His  inauguration  leclurc  was  delivered  in  a  clear  and 
imp  re  (live  manner  from  the  profeflorial  chair.  It  con¬ 
tained  excellent  obfervations  on  the  Latin  hiftorians, 
and  was  written  in  a  ttrong,  perfpicuons,  and  clailical 
ttyle.  In  his  odes,  the  vigour  and  brilliancy  of  his 
fancy  were  not  proflitnted  to  an  inflpid  train  of  courtly 
compliments  :  each  prefents  an  elegant  fpecimen  of  de¬ 
le  riptive  poetry,  and  as  all  of  them  have  only  a  flight 
relation  to  the  particular  occafion  on  which  they  were 
written,  and  have  always  a  view  to  fome  particular  and 
interefling  fubjeft,  they  will  be  perufed  with  pleafurc  as 
long  as  this  fpecies  of  compofition  is  admired. 

lie  made  occafional  journeys  to  London  to  attend 
the  literary  chib,  of  which  be  was  fome  years  a  member; 
and  to  vifit  his  friends,  particularly  Sir  Jofliua  Reynolds. 

At  his  houfe  he  was  lure  to  meet  petfons  remarkable 
for  fafliion,  elegance,  and  tatte. 

His  lafl  publication,  except  bis  official  odes,  confitl- 
ed  of  Milton's  fmaller  poems.  A  quarto  edition  ap¬ 
peared  in  1790,  with  corrections  ami  additions.  Tire 
great  object  of  thefe  notes  is  to  explain  the  alhifions  of 
Milton,  to  trace  his  imitations,  and  to  illuttrate  his 
beauties. 

Until  he  reached  his  fixty  fecond  year,  he  continued 
to  enjoy  vigorous  and  uninterrupted  health.  On  being 
feized  with  the  gout,  he  went  to  Bath,  and  flattered 
himfclf,  on  his  return  to  college,  that  he  was  in  a  fair 
way  of  recovery.  But  the  change  that  had  taken  place 
in  his  conftitution  was  vifible  to  his  friends  On 
Thurfday,  May  20,  1790,  he  patted  the  evening  in  the 
common  room,  and  was  for  fome  time  more  cheerful 
than  ufual.  Between  ten  and  eleven  o’clock  he  was 
ttrnck  with  the  palfy,  and  continued  infenfible  till  his 
death,  which  happened  the  next  day  at  two  o’clotk. 

On  the  27th,  his  remains  w?ere  interred  in  the  college 
chapel  with  the  mod  diftinguiihed  academical  honours. 

The 
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’  over  his  grave  contains  only  an  enumeration  of  his  pre¬ 
ferments. 

Such  was  the  general  conduft  and  behaviour  of  Mr 
Warton  as  to  render  him  truly  amiable  and  refpe&ablc. 
By  his  friends  lie  was  beloved  for  his  open  and  eafy 
manners  ;  and  by  the  members  of  the  univerllty  at  large 
he  was  refpc&ed  for  his  conftant  relidence,  flrong  at¬ 
tachment  to  Alma  Mater,  his  ftudious  purfuits,  and 
high  literary  chara£lcr  In  all  parties  where  the  com¬ 
pany  accorded  with  his  inclination,  his  converfation  was 
eafy  and  gay,  enlivened  with  humour,  enriched  with 
anecdote,  and  pointed  with  wit.  Among  his  pecu¬ 
liarities  it  may  be  mentioned  that  he  was  ford  ot.  all 
military  fights.  He  was  averfe  to  Grangers,  partial- 
hrly  to  thofe  of  a  literary  turn  ;  and  yet  he  took  a  great 
pleafure  in  encouraging  the  efforts  of  rifing  genius,  and 
a  Hi  fling  the  ftudious  with  his  advice  ;  2s  many  of  the 
young  men  of  his  college,  who  fhared  his  affability  and 
honoured  his  talents,  could  teftify.  He  was  bred  in  the 
fchool  of  pun  tiers  ;  and  made  as  many  good  ones  as  Bar¬ 
ton  and  Leigh,  the  celebrated  word-hunters  of  his  day. 
Under  the  mafk  of  indolence,  no  man  was  more  bufy ;  his 
mind  was  ever  on  the  wing  in  fearch  of  fome  literary  prey. 
Although,  at  the  accuftomcd  hours  of  Oxford  ftudy,  he 
was  often  feen  fauntering  about,  and  converfing  with 
any  friend  he  chanced  to  meet  ;  yet,  when  others  were 
wafting  their  mornings  in  fleep,  he  was  indulging  his 
meditations  in  his  favourite  walks,  and  courting  the 
Mn fee.  His  fituation  in  Oxford  was  pcrfe&ly  conge¬ 
nial  with  his  difpofition,  whether  lie  indulged  his  Tallies 
of  pleafantry  in  the  common  room,  retired  to  his  own 
ftudy,  or  to  the  Bodleian  library;  fauntered  on  the  banks 
of  his  favourite  Cherwell,  or  furveyed,  with  the  enthu- 
iiaftic  eye  of  tafte,  the  ancient  gateway  of  Magdalen 
College,  and  other  fpecimens  of  Gothic  architc&nre. 

The  following  is  a  lift  of  Mr  Warton’s  works  : 
i.  44  Five  Paftoral  Eclogues,”  4to,  174*.  Reprinted 
In  Pearch’s  Colle&ion  of  Poems.  2.  44  The  Pleafures 
of  Melancholy,”  written  in  1745  ;  firft  printed  in  Dod- 
ftey’s  Colle&ion,  and  afterwards  in  the  Colledion  of 
Mr  Warton’s  Poems.  3.  41  ProgreU  of  Difcontent,” 
written  in  I  746.  l4irft  printed  in  the  44  Student,  a 
periodical  paper.  4.  44  The  Triumph  of  Ifis,  a  Poem, 
4to,  I7>c.  5.  44  Newmarket,  a  Satire,”  folio,  1791* 

6.  44  Ode  for  Mufic,”  performed  at  the  theatre  in  Ox¬ 
ford  1751.  7.  44  Observations  on  the  Faerie  Queen  of 

Spenfer,”  8vo,  1754.  8.  44  luferiptionum  Mctrica- 

rum  Deledns,”  4to,  1798.  9.  41  A  Oefcription  of  the 
City,  College,  and  Cathedral,  of  Wincheller,”  8vo,  no 
date.  10.  44  The  Life  of  Sir  Thomas  Pope,”  in  the 
5th  volume  of  the  Biographia  Britanniea,”  republilhed 
in  1772.  it.  44  The  Life  and  literary  Remains  of 
Ralph  Bath ur ft,  M.  I).  Dean  of  Wells,  and  Prcfident 
of  Trinity  College  in  Oxford,”  1761.  12.  44  A  Com¬ 

panion  to  the  Guide,  and  a  Guide  to  the  Companion, 
i2mo,  1762.  13.  44  The  Oxfoid  Sanfage,”  in  which 

are  feveral  Poems  by  Warton.  14.  44  AnthoHgix 
Supfl.  Vol.  II.  Part  II. 
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flat  done  which  Is  placed  Grecos  a  ConftaiUino  Cephala  condltx 


Librl  tres,”  Wafhing- 
15.  44  Theocritis  Syracufii  quse  fuperfunt,  tor‘  , 
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cum  Schoh is  Grrecis,”  See.  2  tom.  4^°*  *77®*  *6. 

44  Pliftory  of  Englifh  Poetry,  from  the  Clofe  of  the 
1 1  th  to  the  Commencement  of  the  18th  Century,” 
4to,  Vol.  I.  1774.  Vol.  II.  1778.  Vol.  III.  1781 
17.  44  Poems,”  8vo,  1777  18.  44  Specimen  of  a 

Hiftory  of  Oxfordfhire,”  1783.  19.  44  An  Enquiry 

into  the  Authenticity  of  the  Poems  attributed  to 
Thomas  Rowley,”  8vo,  1782.  20.  Verfes  on  Sir  J. 

Reynolds’s  painted  Window  in  New  College  Chapel, 
4to.”  1782.  21.  44  Poems  on  feveral  Occafions,  by 

John  Milton,  w  ith  Notes  critical  and  explanatory,”  8vo, 
178 

WASHINGTON  (George),  whofe  name  is  likely 
to  live  as  long  as  that  of  any  modern,  was  born  on  the 
1 1  th  of  February”  1732,  in  the  parifh  of  Wafhington, 
Virginia.  He  was  defeended  from  an  ancient  family  in 
Chefhire,  of  which  a  branch  had  been  eftablifhed  in  Vir¬ 
ginia  about  the  middle  of  the  17th  century.  We  are 
not  acquainted  with  any  remarkable  circumftances  of 
his  education  or  lu’3  early  youth  ;  and  we  fhould  not  in¬ 
deed  expeA  any  marks  of  that  diforderly  prematurenefs 
of  talent,  which  is  fo  often  fallacious,  in  a  chara&er 
whofe  diftinguifhiug  praife  wa3  to  be  regular  and  na¬ 
tural.  His  chiffical  inllruftion  was  probably  fmall,  fuch 
as  the  private  tutor  of  a  Virginian  country  gentleman 
could  at  that  period  have  imparted*;  and  if  his  opportuni- 
tiesof  information  had  been  more  favourable, the  time  was 
too  fhoit  to  profit  by  them  (a).  Before  he  was  twenty 
he  was  appointed  a  major  in  the  colonial  militia,  and 
he  had  very  early  occafion  to  difplay  thofe  political  and 
military  talents,  of  which  the  exertions  on  a  greater 
theatre  have  fmee  made  his  name  fo  famous  throughout 
the  world. 

The  plenipotentiaries  who  framed  the  treaty  of  Aix 
la  Chapelle,  by  leaving  the  boundaries  of  the  Britifh 
and  French  territories  in  North  America  unfixed,  had 
fown  the  feeds  of  a  new  war,  at  the  moment  when  they 
concluded  a  peace.  —  The  limits  of  Canada  and  Loui- 
liaua,  negligently  deferibed  in  vague  language  by  the 
treaties  of  Utrecht  and  Aix  la  Chapelle,  becaufe  the 
greater  part  of  thefe  vafl  countries  was  then  an  impe¬ 
netrable  wildernefs,  furnifhtd  a  motive,  or  a  pretext, 
for  one  of  the  mod  fuccefsful,  but  one  of  the  moil  bloody 
and  wafteful  wars  in  which  Great  Britain  had  ever  been 
engaged.  See  Britain,  Encycl. 

in  the  difputes  which  arofe  between  the  French  and 
Englifh  officers  011  this  fubjetft,  Major  Wafhington  wa3 
employed  by  the  governor  of  Virginia,  in  a  negociation 
with  the  French  governor  of  Fort  dn  Qneihe  (now 
Pitiburgh)  ;  who  threatened  the  Englifh  frontiers  with 
a  body  of  French  an  i  their  Indian  allies  He  fncceed- 
ed  in  averting  the  invafion  ;  but  hoftilities  becoming  in¬ 
evitable,  he  was  in  the  next  year  appointed  lieutenant 
colonel  of  a  regiment  raifed  by  the  colony  for  its  own 
defence ;  to  the  command  of  which  he  foon  after  fuc- 
ceeded.  The  expedition  of  Braddock  followed  in  the 
.  5  E  >tar 


(a)  Several  accounts  of  the  life  of  Wafhington  have  dated  that  he  ferved  as  a  midfhipman  on  board  a  Britifh 
frigate.  This  is  a  millake.  His  elder  brother,  who  died  young,  ferved  in  that  capacity  in  Vernon’s  expedition 
u  gain  ft  Carthagena  ;  whence  the  family  feat  was  allied  Mount  Vernon.  Washington  htmfelf  never  left  the  U- 
;uted  States,  except  in  one  fhoit  voyage  to  a  Weft  India  ifland,  when  he  was  very  young. 


Wafhtng- 
ton 
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year  1 7  55  5  of  which  the  fatal  iffiie  is  too  well  known 
to  require  being  defcribed  by  ns.*  Colonel  Wafhington 
ferved  in  that  expedition  only  as  a  volunteer  ;  but  fucli 
was  the  general  confidence  in  bis  talents,  that  he  may 
be  faid  to  have  conduced  the  retreat.  Several  Britifh 
officers  are  flill  alive  who  remember  the  calmnefs  and 
intrenidity  which  he  fhewed  in  that  difficult  fituatiou, 
and  the  voluntary  obedience  which  was  fo  cheerfully 
paid  by  the  whole  army  to  his  fuperior  mind.  After 
having  aXed  a  diftingnifhed  part  in  a  fubfeqnent  and 
more  fuccefsful  expedition  to  the  Ohio,  he  was  obliged 
by  ill  health,  in  the  year  r  7 58,  to  refign  his  military 
fit  nation.  The  fixteen  years  which  followed  of  the  life  of 
Wafhington  lupply  few  materials  for  the  biographer. 
Having  married  Mrs  Cuflis,  a  Virginian  lady  of  amiable 
charaXer  and  refpeXable  connexions,  he  fettled  at  his 
beautiful  feat  of  Mount  Vernon,  of  which  we  have  had 
fo  many  descriptions ;  where,  with  the  exception  of 
fuch  attendance  as  was  required  by  his  duties  as  a  ma- 
giftrate  and  a  member  of  the  aflembly,  his  time  was  oc¬ 
cupied  by  his  domed ic  enjoyments,  and  the  cultivation 
of  his  eftate,  in  a  manner  well  fuited  to  the  tranquillity 
of  his  pure  and  unambitious  mind.  At  the  end  of  this 
period  he  wa3  called  by  the  voice  of  his  country  from 
this  (late  of  calm  andfecure  though  unoflentatious  hap- 
pinefs. 

For  almoft  half  a  century  fymptoms  of  difaffeXion  to 
the  mother- country  had  been  fo  vifible  in  the  New 
England  provinces,  that  fo  early  as  1734  the  celebrated 
Bifhop  Berkeley  had  prediXed  a  total  reparation  of 
North  America  from  Great  Britain.  That  prelate, 
when  a  private  clergyman,  had  lived  three  years  in 
Rhode  Ifland,  and  was  an  attentive  and  fagacious  ob- 
ferver  of  the  manners  and  principles  of  the  people, 
among  whom  he  perceived  the  old  leaven  of  their  fore¬ 
fathers  fermenting  even  then  with  great  violence.  The 
middle  and  fonthern  provinces,  however,  weie  more 
loyal,  and  their  influence,  together  with  perpetual  dread 
of  the  French  before  the  peace  of  1763,  put  off  the 
reparation  to  a  more  diftant  day  than  that  at  which,  we 
have  reafon  to  believe,  the  Bifhop  expeXed  it  to  take 
place.  Virginia,  the  mod  loyal  of  all  the  colonies,  had 
long  been  in  the  habit  of  calling  itfclf,  with  a  kind  of 
proud  pre-eminence,  his  Majejly's  ancient  dominion  ;  and 
it  was  with  fome  difficulty  that  the  demagogues  of 
New  England  could  gain  over  that  province  when  the 
time  arrived  for  cfleXing  their  long  meditated  revolt. 
At  laft,  however,  they  fuccteded  ;  and  we  find  Mr 
Wafhington  as  a  delegate  from  Virginia  in  the  Con- 
grefs  which  met  at  Philadelphia  on  the  26th  of  OXober 
1774.  (See  America,  nJ  174.  EncycL )  As  no  A- 
merican  united  in  fo  high  a  degree  as  he  did,  military 
experience  with  refpeXability  of  charaXer,  he  was  ap¬ 
pointed  to  the  command  of  the  army  which  had  affem- 
bled  in  the  New  England  provinces,  to  hold  in  check 
the  Britifh  army  which  was  then  encamped  under  Ge¬ 
neral  Gage  at  Bofton. 

At  this  period  there  is  fome  reafon  to  believe  that  nei¬ 
ther  Mr  Wafhington  nor  his  conllituents  entered  heartily 
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into  the  views  of  the  New  Englanders;  but  afraid  left  Walking, 
the  army  of  thofe  rebellious  fanatics,  after  fhaking  offtlie  ton> 
yoke  of  Great  Britain,  might  give  law  to  the  continent,  'r~~* 
he  took  upon  himfelf  the  command  of  that  army  in  the 
month  of  July  1775  (b).  To  detail  his  conduX  in  the 
years  which  followed,  would  be  to  relate  the  hiflory  of 
the  American  war,  which  v/e  have  already  related  in  the 
article  America  {EncycL).  Within  a  very  fhort  period 
after  the  declaration  of  independence,  the  affairs  of  A- 
merica  were  in  a  condition  fo  defperate,  that  perhaps 
nothing  but  the  peculiar  charaXer  of  Waflringtords  ge¬ 
nius  could  have  retrieved  them.  AXivity  was  the  po¬ 
licy  of  invaders.  In  the  field  of  battle  the  fuperiority 
of  a  difeiplined  army  is  difplayed.  But  delay  was  the 
wifdoni  of  a  country  defended  by  undifeiplined  foldiers 
againft  an  enemy  who  mufl  be  more  exhanfted  by  trie 
than  he  could  be  weakened  by  defeat.  It  required  the 
confummate  prudence,  the  calm  wifdom,  the  inflexible 
firrpnefs,  the  moderate  and  well-balanced  temper  of 
Wafhington  to  embrace  fuch  a  plan  of  policy,  and  to 
perfevei  e  in  it  :  to  refill  the  temptations  of  enterprize  ; 
to  fix  the  confidence  of  his  foldiers  without  the  attrac¬ 
tion  of  viXory  ;  to  fupport  the  fpirit  of  the  army  and 
the  people  amidft  thofe  flow  and  cautious  plans  of  de- 
fenfive  warfare  which  are  more  difpiriting  than  defeat 
itfelf ;  to  contain  his  own  ambition  and  the  impetuofi- 
ty  of  his  troops  ;  to  endure  temporary  obfeurity  for  the 
falvation  of  his  country,  and  for  the  attainment  of  folid 
and  immortal  glory  ;  and  co  fuffer  even  temporary  re¬ 
proach  and  obloquy,  fupported  by  the  approbation  of  I113 
own  confidence  and  the  applaufe  of  th'bt  fmall  number  of 
wile  men,  whole  praife  is  an  earneft  of  the  admiration  and 
gratitude  of  pofterity.  ViXorious  generals  eaiily  acquire 
the  confidence  of  their  army.  1  heirs,  however,  is  a 
confidence  in  the  fortune  of  their  general.  That  of 
Wafhington’s  army  wa3  a  confidence  in  his  1 wifdom , 

ViXory  gives  fpirit  to  cowards,  and  even  the  agitations 
of  defeat  fometirr.ts  impart  a  courage  of  defoair.  Cou¬ 
rage  is  inlpired  by  fuccefs,  and  it  may  be  ilimulated  to 
defperate  exertion  even  by  calamity ;  but  it  is  generally 
pal  lied  by  inaXivity, —  A  fyftem  of  cautious  defence  is 
the  fevered  trial  of  human  fortitude  ;  and  by  this  tell 
the  firmnefs  of  Wafhington  was  tried.  It  mufl  not, 
however,  be  concealed,  that  fome  of  the  Britifh  com¬ 
manders  gave  him  advantages,  which  he  furcly  did  not 
expect  ;  formoie  than  once,  as  it  appears  to  us,  they 
had  it  in  their  power  to  annihilate  his  army,  merely  by 
following  up  their  viXories.  The  ifl'ue  of  the  contell 
is  known. 

Much  has  been  faid  by  the  Britifh  and  American  de- 
mocratesot  the  magnanimity  of  Wafhington  du.ir.g  the 
ravages  of  a  civil  war,  in  which  he  aXcri  fo  confpicu- 
ous  a  part  ;  and  we  feel  not  ourfelves  inefined  to  lefnfe 
him  the  praife  which  he  may  have  merited  on  this  or 
on  any  other  account.  But  granting  that  duty  requi¬ 
red  him  to  execute  as  a  fpy  the  acconiphfhed  Andr e, 
true  magnanimity  would  have  prevented  him  from  in- 
fultingly  ereXing,  in  the  view  of  that  unfortunate  of¬ 
ficer,  the  gallows  on  which  he  was  to  be  hung,  feveral 
_  days 


(b)  That  fucli  were  the  motives  of  his  conduX  on  this  occafion,  is  rendered  in  the  higheft  degree  probable 
in  the  preface  to  A  View  of  the  Caufcs  and  Conferences  of  the  American  Resolution,  in  thirteen  Difcourfcs>  Preach¬ 
ed  in  North  America ,  between  the  years  1763  and  1 775  $  by  Jonathan  Boucher,  A.  M.  and  1\  A.  S.  Vicar  of 
Epfom  in  the  County  of  Surrey. 
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day?  before  his  execution  l  When  Eatl  Cornwallis  was 
overpowered  by  numbers,  and  obliged  at  York  town  to 
fnrrender  to  the  united  armies  of  America  and  France, 
a  magnanimous  conqueror  would  not  have  malicioufly 
claimed,  contrary  to  the  ufage  of  civilized  war,  the 
fword  from  the  hands  of  that  gallant  nobleman.  On 
thefe  two  occafions,  and  on  fome  others,  the  conduct  of 
Wafhington  agreed  fo  ill  with  his  general  character, 
that  we  are  inclined  to  believe  that  lie  mud  have  been 
influenced  by  the  leaders  of  the  French  army  Rocliem- 
beau  and  Fayette.  One  thing  i3  certain,  that  he  was 
fo  little  pleaftd  either  with  his  own  conduct  on  parti¬ 
cular  occafions,  or  with  the  general  principle  of  the  A- 
merican  revolution,  that  he  never  could  be  forced  to  talk 
on  the  fubjeCt.  An  Italian  nobleman,  who  vifited  him 
after  the  peace,  had  often  attempted,  in  vain,  to  turn  the 
conveifation  to  the  events  of  the  war.  At  length  he 
thought  he  bad  found  a  favourable  opportunity  of  ef- 
feding  his  purpofe  ;  they  were  riding  together  over  the 
feene  of  an  adion  where  Wafhington’s  condud  had  been 

the  fubjed  of  no  fmall  animadverfion.  Count - 

faid  to  him,  u  Your  condud,  Sir,  in  this  adion  ha3 
been  criticifcd. Waftiington  made  no  anfwer,  but 
clapped  fpurs  to  his  horfe  ;  after  they  had  parted  the 

field,  he  turned  to  the  Italian  and  faid,  “  Count - , 

1  obferve  that  you  wifh  me  to  fpeak  of  the  war  ;  it  is  a 
conversation  which  I  always  avoid.  I  rejoice  at  the  ella- 
blifhment  of  the  liberties  of  America.  But  the  time 
of  the  druggie  was  a  horrible  period,  in  which  the  bell 
men  were  compelled  to  do  many  things  repugnant  to 
their  nature.”  This,  we  think,  is  the  language  of  a 
good  man  not  altogether  fatibfied  with  the  part  which 
he  had  been  compelled  to  ad,  and  who  though  he  re¬ 
joiced  at  the  edablifhment  of  the  liberties  of  America, 
probably  forefaw  that  (he  would  reap  no  benefit  from 
her  favourite  independence . 

The  conclufion  of  the  American  war  permitted  Wafh¬ 
ington  to  return  to  thofe  domed ic  feenes,  from  which 
no  views  of  ambition  feem  to  have  had  the  power  to 
draw  him.  But  he  was  not  allowed  long  to  enjoy  this 
privacy.  'The  fupreme  government  of  the  United  States, 
haftily  thrown  up,  in  a  moment  of  turbulence  and  dan* 
ger,  as  a  temporary  fortification  again!!  anarchy,  pro¬ 
ved  utterly  inadequate  to  the  prefervation  of  general 
tranquillity  and  permanent  fecurity.  The  confufions 
of  civil  war  had  given  a  taint  to  the  morality  of  the 
people,  which  rendered  the  redvaints  of  a  jult  and  vi¬ 
gorous  government  more  indifpenfably  neceflary.  Con- 
fifcation  and  paper  money,  the  two  greateft  fcliools  of 
rapacity  and  dithonefly  in  the  woild,  had  widely  ipread 
their  poifon  among  the  Americans.  One  of  their  own 
writers  tells  us,  that  the  whole  fyftem  of  paper  money 
was  a  fyftem  of  public  and  private  frauds  In  this  date 
of  things,  which  threatened  the  diffolution  of  morality 
and  government,  good  men  faw  the  necefiity  of  concen¬ 
trating  and  invigorating  the  fupreme  authority.  Un¬ 
der  the  influence  of  this  conviftion,  a  convention  of  de¬ 
legates  was  aflembled  at  Philadelphia,  which  (length¬ 
ened  the  bands  of  the  Federal  Union,  and  bedowed  on 
Congrefs  thofe  powers  which  were  neceflary  for  the 
purpofes  of  good  government.  Wafhington  was  the 
prdident  of  this  convention,  as  he,  in  three  years  after, 
was  elected  prefident  of  the  United  States  of  America, 
under  what  was  called  “  The  New  Conftitution,”  tho* 
it  ought  to  have  been  called  a  reform  of  the  republican 


771  ] 


WAS 

government,  as  that  republican  government  itfelf  was  Walking* 
only  a  reform  of  the  ancient  colonial  conllitution  under 
the  Britifh  crown.  None  of  thefe  changes  extended 
fo  far  as  an  attempt  to  new-model  the  whole  focial  and 
political  fydem. 

Events  occurred  during  his  chief  magiftracy  which 
convulfed  the  whole  political  world,  and  which  tried 
mod  feverely  his  moderation  and  prudence.  The  French 
revolution  took  place;  Wafhington,  who  had  experienced 
the  evils  of  one  revolution,  augured,  from  the  bt ginning, 
no  good  from  the  daring  fpecuhtions  of  inexperienced 
vifionaries  ;  and  the  piogrefs  of  the  revolution  was  not 
calculated  to  cure  his  didiud.  When,  in  the  year  1793, 

France,  then  groaning  under  the  mod  intolerable  and- 
hideous  tyranny,  became  engaged  in  war  with  alnioft 
all  the  governments  of  the  civilized  world,  it  is  faid  to 
have  been  a  matter  of  deliberation  with  the  Prefident 
of  the  United  Stales,  whether  the  republican  envoy,  or 
the  agent  of  the  French  p  inces  fliould  be  received  in 
Ameiica  as  the  diplomatic  repreientative  of  France. 

But  whatever  might  be  his  private  feelings  of  repugnance 
and  horror,  his  public  conduft  was  influenced  only  by 
his  public  duties  As  a  virtuous  man  he  mud  have  abhor¬ 
red  the  fydem  of  crimes  which  was  ellablifhed  in  France. 

But  as  the  fird  magidrate  of  the  /American  common¬ 
wealth,  he  w'as  bound  only  to  confide r  how  far  the  in- 
tered  and  fufety  of  the  people  whom  he  governed  were 
affected  by  the  conduct  of  France,  lie  faw  that  it 
was  wife  and  neceflary  for  America  to  preierve  a  good 
under Aanding  and  a  beneficial  inrercourfe  with  that 
great  country,  in  w  hatever  manner  fhe  w*as  governed,  as 
long  as  flie  abdained  from  committing  injury  againll  the 
United  States.  Guided  by  this  juft  and  Ample  prin¬ 
ciple,  uninfluenced  by  the  abhorrence  of  crimes  which 
he  felt,  and  which  others  affected,  lie  received  Mr  Ge¬ 
net,  the  minider  of  the  French  Republic.  1  he  hiltory 
of  the  outrages  which  that  minider  committed,  or  in- 
fligated,  or  countenanced,  againd  the  American  govern¬ 
ment,  mud  be  frefh  in  the  memory  of  all  our  readers. 

The  conduct  of  Wafhington  was  a  model  of  firm  and 
dignified  moderation,  lnfults  were  offered  to  his  au¬ 
thority  in  official  papers,  in  anonymous  libels,  by  incen¬ 
diary  declamiers,  and  by  tumultuous  meetings.  The 
law'  of  nations  was  trampled  under  foot.  His  confiden¬ 
tial  miiiiiters  were  leduced  to  betray  him,  and  the  de¬ 
luded  populace  were  fo  inflamed  by  the  arts  of  their 
enemies,  that  they  broke  out  into  infurreCtion.  No 
vexation,  however  galling,  could  diflurb  the  tranquilli¬ 
ty  of  his  mind,  or  make  him  deviate  from  the  policy 
which  his  lituation  prtferibed.  With  a  more  confirm¬ 
ed  authority,  and  at  the  head  of  a  longer  edablifhed  go¬ 
vernment,'  he  might  perhaps  have  thought  greater  vi¬ 
gour  juflifiublc  But  in  his  circumdances,  he  was  fen- 
lible  that  the  nerves  of  authority  w'ere  not  drongenough 
to  bear  being  drained.  Perfualion,  ahvays  the  mod 
defirable  indrument  of  government,  was  in  his  cafe  the 
fafed.  Yet  he  never  overpalfed  the  line  which  fepa- 
rates  conceflion  from  meannefs.  He  reached  the  utmolt 
limits  of  moderation,  without  being  betrayed  into  pu- 
fiilanimity.  He  preferved  external  and  internal  peace 
by  a  fydem  of  rnildnefs,  without  any  of  thofe  virtual 
confeffions  of  wxaknefs,  which  fo  much  difhonour  and 
enfeeble  fupreme  authority.  During  the  wdiole  oi  that 
arduous  druggie,  his  perfonal character  gave  that  drength 
to  a  new  magt/lracy  which  in  other  countries  arifes  from 
5  E  *  ancient 
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ancient  habits  of  obedience  and  rcfpeft.,  The 
ty  of  his  virtue  was  more  efficacious  for  t Tie  preferva- 
tion  of  America  than  the  legal  powers  of  his  office. 

During  this  turbulent  period,  he  was  re-cle&ed  to 
the  office  of  the  Prefidency  of  the  United  States,  which 
he  held  from  April  17 89  till  September  1796. .  Pro¬ 
bably  no  magiflrate  of  any  commonwealth,  ancient  or 
modern,  ever  occupied  a  place  fo  painful  and  perilous. 
Certainly  no  man  wa3  ever  called  upon  fo  often  to  fa- 
crifice  his  virtuous  feelings  (he  had  110  other  facrifices 
to  make)  to  his  public  duty.  Two  circumdances  of 
,  this  fort  deferve  to  be  particularly  noticed.  In  the 
fpnng  of  1794*  he  fent  an  ambaffiidor  to  Pans  with 
credentials,  addreffcd  to  his  “  Dear  friends  the  citizens 
compofing  the  Committee  of  Public  Safety  of  the 
Trench  Republic, ”  whom  he  prays  God  “  to  take  un¬ 
der  his  holy  proteftion .”  Fortunately  the  American 

ambaffador  was  fpared  the  humiliation  of  prefenting  his 
credentials  to  thefe  bloody  tyrants.  Their  power  was 
fubverted,  and  a  few  of  them  had  fuffered  the  puniffi- 
ment  of  their  crimes,  which  no  punifhment  could  ex¬ 
piate,  before  his  arrival  at  Paris.  Readily  as  we  ad¬ 
mit  the  purity  of  the  motives  which  induced  him  to 
fend  this  embafiy  to  Paris,  we  cannot  pcffibly  approve 
of  his  condudl  in  deviating  fo  far  from  the  uinal  diplo¬ 
matic  llyle,  as  to  call  Robefpierre  his  friend  :  but  he 
was  befet  by  an  abfurd,  though  formidable,  fadlion  at 
home. 

He  had  another  flruggle  of  feeling  and  duty  to  en¬ 
counter,  when  he  was  compelled  to  fiipprefs  the  infur- 
reftion  in  the  weftern  counties  of  Pennfylvania  by  force 
of  arms.  But  here  he  had  a  confolation.  The  extreife 
of  mercy  confoled  his  mind  for  the  neceffity  of  having 
recourfe  to  arms.  Never  was  there  a  revolt  quelled 
with  fo  little  blood.  Scarcely  ever  was  the  bafeft  daf- 
tard  fo  tender  of  his  own  life,  a3  this  virtuous  man  was 
of  the  lives  of  his  follow  citizens.  The  value  of  his  cle¬ 
mency  is  enhanced  by  recolle&ing  that  he  was  neither 
without  provocation  to  feverity,  nor  without  pretexts 
for  it.  His  chara&er  and  his  office  had  been  reviled 
in  a  manner  almoft  unexampled  among  civilized  nations. 
His  authority  had  been  infuked.  —  H.s  fafety  had  been 
threatened.  Of  his  perfonal  and  political  enemies  fome 
might,  perhaps,  have  been  fufpe&t'd  of  having  iniiiga- 
ted  the  infurredlion  ;  a  greater  number  were  thought  to 
wifn  well  to  it  ;  and  very  few  (hewed  much  zeal  to  fup- 
prefs  it.  Is  habitus  antmorum  fuit ,  ut  prjjimum  fafchius 
auderent  pauci ,  plures  vellent ,  omnes pntererJur.  But  nei¬ 
ther  refentrnent,  nor  fear,  nor  even  policy  ilfelf,  could 
extinguifh  the  humanity  of  Wafhingtou.  This  feems 
to  have  been  the  only  facrifice  which  he  was  incapable 
of  making  to  the  inteicd  of  his  country. 

Throughout  the  whole  courfe  of  his  fecond  Prefiden- 
cy,  the  danger  of  America  was  great  and  imminent  al- 
mofl  beyond  example.  The  fpirit  of  change,  indeed, 
at  that  period,  (book  all  nations.  But  in  other  coun¬ 
tries  it  had  to  encounter  ancient  and  folidly  edr.blifhed 
power  ;  it  had  to  tear  up  by  the  roots  long  habits  of 
attachment  in  fome  nations  for  their  government  ;  of 
awe  in  others  \  of  acquiefcence  and  fubmiffion  in  all. — 
But  in  America  the  government  was  new  and  weak. 
The  people  had  fcarce  time  to  recover  fiom  the  ideas 
and  feelings  of  a  recent  civil  war.  in  other  countries 
the  volcanic  force  mud  be  of  power  to  blow  up  the 
mountains,  and  to  convulfe  the  continents  that  held  it 
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authori-  down,  before  it  could  efcape  from  the  deep  caverns' in 
which  it  was  imprifoned  :  in  America  it  was  covered 
only  by  the  afhes  of  a  late  convulfion,  or  at  mod  by  a 
little  thin  foil,  the  produce  of  a  few  years  quiet. 

The  government  of  America  had  none  of  thofe  falu- 
tary  prejudices  to  employ,  which  in  every  other  country 
were  ufed  with  fuccefs  to  open  the  eyes  of  the  people  to 
the  enormities  of  the  Flench  revolution.  They  had,  on 
the  contrary,  to  contend  with  the  prejudices  of  their 
people  in  the  mod  moderate  precautions  againd  internal 
confufion,  in  the  moil  meafured  and  guarded  refi dance  to 
the  unparalleled  infults  and  enormous  encroachments  of 
France.  Without  zealous  fupport  from  the  people,  the 
American  government  was  impotent.  It  required  a  con- 
fide ruble  time,  and  it  coil  an  arduous  and  dubious  drug¬ 
gie,  to  direct  the  popular  fpirit  againd  a  fider  republic, 
eftablifhed  among  a  people  to  whofe  aid  the  Americans 
aferibed  the  edablifhment  of  their  independence.  It  is 
probable,  indeed,  that  no  policy  could  have  produced 
this  effect,  unkf8  it  had  been  powerfully  aided  by  the 
crimes  of  the  French  government,  which  have  proved 
the  dronged  allies  of  all  eftablifhed  governments;  which 
have  produced  fuch  a  general  difpohtion  to  fubmit  to 
any  known  tyranny,  rather  than  rufh  into  all  the  un¬ 
known  and  undefinable  evils  of  civil  confufion,  with  the 
horrible  train  of  new  and  mondrous  tyrannies  of  which 
it  is  ufually  the  forerunner.  But  of  thefe  circumftancea 
WaHiington  availed  himfelf  with  uncommon  addrefs. 
He  employed  the  horror  excited  by  the  atrocities  of  the 
French  revolution  for  the  mod  honed  and  praife-worthy 
purpofes  ;  to  preferve  the  internal  quiet  of  his  country; 
to  adert  the  dignity,  and  to  maintain  the  rights,  of  the 
commonwealth  which  he  governed,  againd  foreign  ene¬ 
mies.  He  avoided  war  without  incurring  the  imputa¬ 
tion  of  pufillanimity.  He  cherifhed  the  deteftation  of 
Americans  for  anarchy,  without  weakening  the  fpirit  of 
liberty  ;  and  he  maintained,  ?nd  even  consolidated,  the 
authority  of  government,  without  abridging  the  pri¬ 
vileges  of  the  people. 

The  retlgnation  of  Wafhington  in  1796  was  certainly 
a  meafure  of  prudence,  and  we  doubt  not  of  patrfotifin; 
but  the  conduct  of  his  fucceiTor  has  been  fuch  as  to  give 
the  Ameiicans  reafon  to  regrtt  that  the  reins  of  govern- 
ment  were  thrown  up  by  the  only  hand,  perhaps,  that 
was  fit  to  guide  them  during  fo  unfettled  a  date  of  pub¬ 
lic  affairs.  When  he  retired,  he  publifhed  a  valedic¬ 
tory  addrefs  to  his  countrymen,  as  he  had  before  done 
when  he  quitted  the  command  of  the  army  in  1785. 
In  thefe  compofitions,  the  whole  heart  and  foul  oi 
Wafhington  are  laid  open.  Other  date  papers  have, 
doubtlefe,  (hewn  more  fpirit  and  dignity,  more  eloquence, 
greater  force  of  genius,  and  a  more  enlarged  compre- 
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henlion  of  mind  ;  but  none  ever  difplayed  more  fimpli- 
ty  and  ingenuoufnefs,  more  moderation  and  fobriety, 
more  good  fenfc,  more  prudence,  more  honedy,  more 
earned  affe&ion  for  his  country  and  for  mankind,  more 
profound  reverence  for  virtue  and  religion;  more  ardent 
wifhes  for  the  happinefs  of  his  fellow-creatures,  and 
more  jud  and  rational  views  of  the  means  which  alone 
can  effectually  promote  that  happinefs. 

From  his  refignation  till  the  month  of  July  179S, 
lived  in  letirement  at  Mount  Vernon.  At  this  latter 
period,  it  became,  necefiary  for  the  United  States  to 
arm.  They  hail  endured  with  a  patience,  of  which 
there  is  no  example  in  the  hidory  of  dates,  all  the  con¬ 
tain  e?y 


W  AT  L  773  ]  w  A  T, 


Wafting*  tnrr.elv  and  wrong  which  fucceffive  adminidratious  in 
f'  n  •  France  had  heaped  upon  them.  Their  (hips  were  every 
where  cayrnred,  their  miniders  were  detained  in  a  fort 
v-  ,  of  imprifonment  at  Paris;  while  incendiaries,  clothed  in 
the  facred  chara&er  of  ambalfadors,  fcattered  over  their 
peaceful  provinces  the  fire  brands  of  fedition  and  civil 
war.  An  offer  was  made  to  terminate  this  long  courfe 
of  injuftice,  for  a  bribe  to  the  French  miniders.  This 
offer  was  made  by  perfons  who  appeared  to-  be  in  the 
confidence  of  M.  Talleyrand,  vvlio  pi  off  d  to  a<St  by 
his  authority  ;  who  have  been  fu.ee,  indeed,  difavowtd 
by  him  ;  buc  who  never  wall  be  believed  not  to  have 
been  his  agents,  till  he  eonvidt  them  of  impoflure  by 
legal  evidence,  and  procure  them  to  be  punifhed  for  fo 
abominable  a  fraud. 

The  United  States  refolved  to  arm  by  land  and  fei. 
The  command  of  the  army  was  be  flowed  on  General 
Wafhington  ;  which  he  accepted,  becaufe  he  was  con¬ 
vinced  that  every  thing  we  hold  dear  and  facred  was 
*  See  h:s  fciioufly  threatened*  though  he  had  flattered  him- 
Lctterof  Ac-  felf  “  that  he  had  quitted  for  ever  the  boundlefs  field 
ceptance.  of  public  a£tion,  inceffant  trouble  and  high  refponlibi- 
lity,  in  which  he  had  long  a&ed  fo  confpicuous  a  part.” 
In  this  office  he  continued  during  the  fhort  period  of 
his  life  which  ftill  remained. —  On  Thurfday  the  I2th 
December  1799,  he  was  feized  with  an  inflanunahon 
in  his  throat,  which  became  confidcrably  worle  the  next 
day  ;  and  of  which,  notwithstanding  the  efforts  of  his 
phyficians,  he  died  on  Saturday  the  iqth  of  December 
j  799,  in  the  68th  year  of  his  age,  and  in  the  23d  year 
of  the  independence  of  the  United  States,  of  which  he 
may  be  confidered  as  the  founder.  The  fame  calmntfs, 
fimplicity,  and  regularity,  which  had  uniformly  marked 
his  demeanor,  did  not  forfake  him  in  his  dying  mo¬ 
ments.  He  faw  the  approaches  of  death  without  fear: 

_ he  met  them  without  parade. — Even  the  perfectly 

well  ordered  ftate  of  the  molt  minute  particulars  of  his 
private  buiinefs,  bore  the  damp  of  that  conflant  autho¬ 
rity  of  prudence  and  practical  reafon  over  his  actions, 
which  w  as  a  diflinguifhing  feature  of  his  charaCter.  He 
died  with  tlitfe  ientiments  *  of  piety  which  had  given 
vigour  and  confftency  to  his  virtue,  and  adorned  every 
part  of  his  illuftrious  life. 

WATCHWORK.  Our  intention  in  this  article 
does  not  extend  to  the  manual  practice  of  this  ait,  nor 
even  to  all  the  parts  of  the  machine.  We  mean  to  con- 
lid  or  the  moll  important  and  difficult  pnrt  of  the  con- 
llrudion,  namely,  the  method  of  applying  the  main¬ 
taining  power  of  the  w  heels  to  the  regulator  of  the  mo¬ 
tion,  fo  as  not  to  hurt  its  power  of  regulation*  Our 
obfervatior.s  would  have  come  with  more  propriety  un¬ 
der  the  title  Scaplment,  that  being  the  name  given  by 
our  ai tills  to  this  part  of  the  conltruClion,  Indeed  they 
wtie  intended  for  that  ai  tide,  which  had  been  unac¬ 
countably  omitted  in  the  body  of  the  LhClionary  under 
the  words  Crocx  and  Watch.  But  the  bad  health 
and  occupations  of  the  perfon  who  had  engaged  to 
write  the  article,  have  obliged  11s  to  defer  it  to  the  lall 
opportunity  which  the  alphabetical  arrangement  affords 
us  ;  and,  even  now,  the  lame  caufes  unfortunately  pre¬ 


vent  the  author  from  treating  the  fubjefl  in  the  manner  Watch- 
he  intended,  and  which  it  well  deferves.  But  we  trud  vvork. 
that,  from  the  account  which  is  here  given,  the  reader,  ~  * 

who  is  converfant  in  mathematical  plnlofophy,  will  per-  * 
ccive  the  juftnefs  of  the  conclufions,  and  that  an  intelli¬ 
gent  artid  will  have  no  helitation  in  acceding  to  the 
propriety  of  the  maxims  of  conflru&ion  deduced  from 
them. 

Hie  regulator  of  a  clock  or  watch  is  a  pendulum  or 
a  balmce.  Without  this  check  to  the  motion  of  the 
wheels,  impelled  by  a  weight  or  a  fpdng,  the  machine 
would  run  down  with  a  motion  rapidly  accelerating,  till 
friction  and  the  rtliftance  of  the  air  induced  a  fort  of 
uniformity,  as  they  do  in  a  kitchen  jack.  But  if  a  pen¬ 
dulum  be  fo  put  in  the  way  of  this  motion,  that  only 
one  tooth  of  a  wheel  can  pafs  it  at  each  vibration,  the 
revolution  of  the  wheels  will  depend  on  the  vibration  of 
the  pendulum.  This  has  long  been  obferved  to  have  a 
certain  conil.ancy,  infomueh  that  the  allroaomers  of  the 
Ead  employed  pendulums  in  meafuring  the  times  of 
their  obfervations,  patiently  counting  their  vibration: 
during  the  phafes  of  an  eclipfe  or  the  tianfits  of  the 
ftars,  and  renewing  them  by  a  little  pmh  with  the  fin¬ 
ger  when  they  became  too  imall.  Gaflendi,  RiccioF, 
and  others,  in  more  recent  times,  followed  this  example. 

'Fire  celebrated  phyfician  Sandlorius  is  the  firil  perfon 
who  is  mentioned  as  having  applied  them  a3  regulators 
of  clock  movement*.  Machines,  however,  called  clo<  Lsy 
with  a  train  ol  toothed  wheels  leading,  round  an  index 
of  hours,  had  been  contrived  long  before.  The  earlic'l 
of  which  we  have  any  account  is  that  of  Riclnrd  of 
Wallingford,  Abbot  of  *St  Alban’s,  in  1326  (a).  It 
appears  to  have  been  regulated  by  a  fly  like  a  kitchen  * 
jack*.  Not  long  after  this  Giacomo  Dondi  made  one  «  ConrvX 
at  Padua,  which  had  a  mot  us  fuccujforius ,  a  hobbling  ovrr£ntn 
trotting  motion  ;  from  which  expreffion  it  feems  proba 
ble  that  it  was  regulated  by  fomc  alternate  movement. 

We  cannot  think  that  this  was  a  pendulum,  becaufe, 
once  it  wa6  introduced,  it  never  could  have  been  tup- 
planted  by  a  balance.  The  alternate  motion  of  a  pen¬ 
dulum,  and  its  feeming  uniformity,  are  among  the  moll 
fam  liar  obfervations  of  common  life  ;  and  it  is  furpri- 
fing  that  they  were  not  more  early  thought  of  for  re¬ 
gulating  time  meafurers.  The  alternate  motions  of  the 
old  balance  is  one  of  the  mod.  far-fetched  means  that 
can  be  imagined,  and  might  pals  for  the  invention  of  a 
very  reflecting  mind,  while  a  pendulum  only  requires  to 
be  drawn  alide  from  the  plumb-line,  to  make  it  vibrate 
with  regularity.  'I  he  balance  mull  be  put  in  motion  by 
the  clock,  and  that  motion  mull  be  Hopped,  and  the 
contrary  motion  induced  and  we  mull  know  that  the 
fame  force  and  the  fame  checks  will  produce  uniform 
ofcillations.  All  this  mull  be  previoufly  known  before 
we  can  think  of  it  as  a  regulator  ;  yet  fo  it  is  that 
clocks,  regulated  by  a  balance,  were  long  uled,  and  very 
common  through  Europe,  before  Galileo  propofed  the 
pendulum,  about  the  year  1600.  Pendulum  clocks  then 
came  into  general  ufe,  and  were  found  to  be  greatly  pre¬ 
ferable  to  balance  clocks  as  accurate  meafurers  of  time. 
Mathematicians  faw  that  their  vibrations  had  fome  re- 
_  guile 


(a)  ProfefTor  Beckmann,  in  the  hid  volume  of  his  I/rJ/ory  of  Inventions ,  expredes  a  belief  that  clocks  of  this 
kind  were  tiled  in  fomc  momlU  ies  !o  early  a*  Uk  l*’h  eentuty,  and  that  thty  were  derived  to  the  monks  from 
the  Baracens.  Iiis  authorities,  however,  are  difeordant,  and  feem  not  completely  futitfa&ory  even  to  himfelL 
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“Watch-  jrular  dependance  on  uniform  gravity,  and  in  their  wri- 
work.  tings  we  meet  with  many  attempts  to  determine  the 

- time  and  demonftrale  the  ifochronifm  of  the  vibrations. 

It  is  amufing  to  read  thefe  attempts.  We  wonder  at 
the  Bwkwardncfa  and  infufliciency  of  the  explanation 
given  of  the  motions  of  pendulums,  even  by  men  of  ac¬ 
knowledged  eminence.  Meifennus  carried  on  a  mod 
ufcfnl  corrtfpondence  with  all  the  mathematicians  of 
Europe,  and  was  the  means  of  making  them  acquainted 
with  each  other  ;  nay,  he  was  himfelf  well  converfant 
in  the  fcience  ;  yet  one  cannot  but  fmile  at  his  reafon- 
ings  on  this  fubjeft.  Standing  on  the  fhoulders  of  our 
pvtdeceffors,  wc  look  around  us,  in  great  fatisfa&ion 
with  our  own  powers  of  obfervation,  not  thinking  how 
•we  are  raffed  up,  or  that  we  are  trading  with  the  Hock 
left  us  by  the  diligent  and  fagacious  philosophers  of  the 
17th  century  (b).  Riccioli,  Gaffendus,  and  Galileo, 
made  hmilar  attempts  to  explain  the  motion  of  pendu¬ 
lums  ;  b”t  without  fucccfs.  This  honour  was  referved 
for  Mr  Huyghens,  the  mod  elegant  of  modern  geome¬ 
ters.  He  had  fucceeded  in  1656  or  1657  in  adapting 
the  machinery  of  a  clock  to  the  maintaining  of  the  vi¬ 
brations  of  a  pendulum.  Charmed  with  the  accuracy 
of  its  performance,  he  began  to  invelligate  with  feru- 
pulous  attention  the  theory  of  its  motion.  By  the  mod 
ingenious  and  elegant  application  of  geometry  to  rne- 
chmical  problems,  he  demon llrated  that  the  wider  vi 
brations  of  a  pendulum  employed  more  time  than  the 
narrower,  and  that  the  time  of  a  fernicircular  vibration 
is  to  that  of  a  very  fir.all  one  nearly  as  34  to  29  ;  and, 
aided  by  a  new  department  of  geometrical  lcience  in¬ 
vented  by  himfelf,  namely,  the  evolution  of  cu-vee,  he 
fhewed  how  to  make  a  pendulum  f.ving  in  a  cycloid, 
and  that  its  vibrations  in  this  curve  are  all  performed 
'  in  equal  times,  whatever  be  their  extent. 

But  before  this  time,  Dr  Hooke,  the  mod  ingenious 
and  inventive  mechanician  of  his  age,  had  dilcovertrd 
the  great  accuracy  of  pendulum  clocks,  having  found 
that  the  manner  in  which  they  had  been  employed  had 
oHcured  their  real  merit.  They  had  been  made  to  vi¬ 
brate  in  very  large  arches,  the  only  motion  that  could 
be  given  them  by  the  contrivances  then  known  ;  and  in 
1656  he  invented  another  method,  and  made  a  clock 
which  moved  with  aftonifhing  regularity.  Uling  a 
heavy  pendulum,  and  making  it  fwing  in  very  fmall 
arches,  the  clocks  fo  conftru&ed  were  found  to  excel 
Mr  Huyghens’s  cycloidal  pendulums  ;  and  tliofe  who 
were  unfriendly  to  Huyghens  had  a  fort  of  triumph  on 
the  occalion.  But  this  was  the  refult  of  ignorance. 
Mr  Huyghens  had  fhewn,  that  the  error  of  of  an 
inch,  in  the  formation  of  the  parts  which  produced  the 
cycloidal  motion,  canfed  a  greater  irregularity  of  vi¬ 
bration  than  a  circular  vibration  could  do,  although  it 
fhould  extend  five  or  fix  degrees  on  each  fide  of  the 
perpendicular.  It  has  been  found  that  the  unavoidable 
inaccuracies,  even  of  the  heft  artiRs,  in  the  cycloidal 
couflrudion,  make  the  performance  much  inferior  to 
that  of  a  common  pendulum  vibrating  in  arches  which 


do  not  exceed  three  or  four  degrees  from  the  perpendi-  Watch- 
cular.  Such  clocks  alone  are  now  made,  and  they  ex-  work, 
ceed  all  expectation. 

We  have  faid  that  a  pendulum  needed  only  to  be  re¬ 
moved  from  the  perpendicular,  and  then  let  go,  in  or¬ 
der  to  vibrate  and  meafure  time.  Hence  it  might 
feem,  that  nothing  is  wanted  but  a  machinery  fo  con¬ 
nected  with  the  pendulum  as  to  keep  a  regifter,  as 
it  were,  of  the  vibration.  It  could  not  be  difficult  to 
contrive  a  method  of  doing  this  ;  but  more  is  wanted. 

The  air  muR  be  difphced  by  the  pendulum  This  re¬ 
quires  fome  force,  and  muR  therefore  employ  fome  part 
of  the  momentum  of  the  pendulum.  The  pivot  on 
which  it  fwings  occaiions  frit  ion—  the  thiead,  or  thin 
piece  of  metal  by  which  it  is  hung,  in  order  to  avoid 
this  frition,  occafions  fome  expenditure  of  force  by  its 
want  of  perfet  flexibility  or  elaRicity.  Thefe,  and 
other  caufes,  make  the  vibrations  grow  more  and  more 
narrow  by  degrees,  till  at  laft  the  pendulum  is  brought 
to  reR.  We  muR  therefore  have  a  contrivance  in  the 
wheelwork  which  will  reRore  to  the  pendulum  the  fmall 
portion  of  force  which  it  lofes  in  every  vibration.  The 
action  of  the  wheels  therefore  may  be  called  a  maintain¬ 
ing  power ,  becaufe  it  keeps  up  the  vibrations 

But  we  cow  fee  that  this  may  affedt  the  regularity  of 
vibration.  If  it  be  fuppofed  that  the  adion  of  gravity 
renders  all  the  vibrations  lfochronous,  we  muR  giant 
that  the  additional  iinpidfion  by  the  wheels  will  de- 
ftroy  that  ifochronif.n,  unlefs  it  be  fo  applied  that  the 
fam  total  of  this  impullion  and  the  force  of  gravity 
may  vary  fo  with  the  fituation  of  the  pendulum,  as  Rill 
to  give  a  feries  of  forces,  or  a  law  of  variation,  perfedly 
fimilar  to  that  of  gravity.  This  cannot  be  effected,  un- 
lels  we  know  both  the  law  which  regulates  the  adion 
of  gravity,  producing  ifochronifm  of  vibration,  and  the 
intenfity  of  the  force  to  be  derived  from  the  wheels  in 
every  fituation  of  the  pendulum. 

The  neeeffary  requifite  for  the  ifochronous  motion 
of  the  pendulum  is,  that  the  force  which  urges  it  to¬ 
ward  the  perpendicular,  be  propoitional  to  its  diftance 
from  it  (fee  Dynamics,  n°  103.  Cor.  7.  Suppl. )  ;  and 
therefore,  fuiee  pendulums  fwinging*  in  fmall  circular 
arches  are  fenfibly  ifochronous  we  mutt  infer  that  fuch 
is  the  law  by  which  the  accelerating  adion  of  gravity 
on  them  is  really  accommodated  to  every  fituation  in 
thofe  arches. 

It  will  greatly  conduce  to  the  better  underRanding 
of  the  effect  of  the  maintaining  power,  if  the  reader 
keep  In  continual  view  the  chief  circumRances  of  a  mo¬ 
tion  of  this  kind.  Therefore  let  AC  a  (fig.  1.)  repre-  p| 
fent  the  arch  paffed  over  by  the  pendulum,  Rretched  XLVUL 
out  into  a  Rraight  line.  Let  C  be  its  middle  point, 
when  the  pendulum  hangs  perpendicular,  and  A  and  a 
be  the  extremities  of  the  olcillation.  Let  AD  be  drawn 
perpendicular  to  AC,  to  reprefent  the  accelerating  ac¬ 
tion  of  gravity  on  the  pendulum  when  it  is  at  A.  Draw 
the  Rraight  line  DC  //,  and  a  J,  perpendicular  to  A  a . 

About  C,  as  a  centre,  deicribe  the  femicircle  AFHd. 

Through 


(b)  We  are  provoked  to  m?ke  this  obfervation,  by  obferving  at  this  moment,  in  a  literary  journal,  a  pert  and 
petulant  upRart  fpcaking  of  Newton's  optical  difcoverics  in  terms  of  ridicule  and  abufe,  employing  thefe  very 
difeoveries  to  diminiffi  his  authority.  Is  it  not  thus  that  Chriflianity  is  now  Righted  by  thofe  who  enjoy  the 
fruits  of  the  pure  morality  which  it  introduced  f 


Watch- 

work. 
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Through  any  points  B,  K,  h,  b ,  &c.  of  A  a,  draw  the 
perpendiculars  BFE,  KLM,  See.  cutting  both  the 
ftraight  line  and  the  femicircle.  Then, 

1.  The  aftions  of  gravity  on  the  pendulum,  when  in 
the  fituations  B,  K,  See.  by  which  it  is  urged  toward 
C,  are  proportional  to,  and  may  be  reprefented  by,  the 
ordinates  BE,  KL,  be,  hi ,  <Scc.  to  the  ftraight  line 
DC  J. 

2.  The  velocities  acquired  at  B,  K,  & c.  by  the  ac¬ 
celeration  along  AB,  AK,  &c.  are  proportional  to  the 
ordinates  BF,  KM,  See.  to  the  femicircle  AH  a  ;  and, 
therefore,  the  velocity  with  which  the  pendulum  paifes 
through  the  middle  point  C,  is  to  its  velocity  in  any 
other  point  B,  as  CH  to  BF. 

3.  The  ti/nes  of  deferibing  the  parts  AB,  BK,  KC, 
Sc c.  of  the  whole  arch  of  ofeillation,  are  proportional  to, 
and  may  be  reprefented  by,  the  arches  AF,  FM,  MH, 
Si c.  of  the  femicircle. 

4.  If  one  pendulum  deferibe  the  arch  reprefented  by 
AC  a,  and  another  deferibe  the  aich  KC  h,  they  will  de¬ 
feribe  them  in  equal  times,  and  their  maximum  veloci¬ 
ties  (viz.  their  velocities  in  the  middle  point),  are  pro¬ 
portional  to  AC  and  KC;  that  is,  the  velocities  in  the 
middle  point  are  proportional  to  the  width  of  the  of- 
cillations. 

The  fame  proportions  are  true  with  refpeft  to  the 
motions  outwards  from  C.  That  is,  when  the  pendu¬ 
lum  describes  CA,  with  the  initial  velocity  CH,  its  ve¬ 
locity  at  K  is  reduced  to  KM  by  the  retarding  adtion 
of  giavity.  It  is  reduced  to  BF  at  B,  and  to  nothing 
at  A;  and  the  times  of  deferibing  CK,  KB,  BA,  CA, 
are  as  HM,  HF,  HA.  Another  pendulum  fetting 
out  from  C,  with  the  initial  velocity  CO,  reaches  only 
to  K,  CK  being  =  CO.  Alfo  the  times  are  equal. — 
If  we  confider  the  whole  ofeillation  as  performed  in  the 
diredlion  A  a ,  the  forces  AD,  BE,  KL  accelerate  the 
pendulum,  and  the  fimilar  forces  a  d,  be ,  h  /,  on  the 
other  iide,  retard  it.  The  contrary  happens  in  the  next 
ofeillation  aC A. 

5.  The  areas  DA  BE,  DAKL,  &c.  are  proportion¬ 
al  to  the  fquares  of  the  velocities  acqu;red  by  moving 
along  AB,  AK,  Si c.  or  to  the  diminution  of  the 
fquares  of  the  velocities  fuftained  by  moving  outwards 
along  BA  or  KA,  &c. 

The  confideration  of  this  figure  will  enable  the  reader 
(even  though  not  a  mathematician)  to  form  fome  no¬ 
tion  of  the  effedl  of  anypropof ed  application  of  a  main¬ 
taining  power  by  means  of  whetlwork  :  For,  knowing 
the  weight  of  the  pendulum,  we  know  the  accelerating 
a&ion  of  that  weight  in  any  particular  fitnation  A  of 
the  pendulum.  We  alfo  know  what  addition  or  fub- 
tradtion  we  produce  on  the  pendulum  in  that  fituation 
by  the  wheel-work.  Suppofe  it  is  an  addition  of  pref- 
fure  equal  to  a  certain  number  of  grains  We  can 
make  AD  to  D  S  as  the  fir  ft  to  the  lait ;  and  then  A  J 
will  be  the  whole  force  urging  the  pendulum  toward 
C.  Doing  the  fame  for  every  point  of  AC,  we  obtain 
a  line  f  *  *  c,  which  is  a  new  fcale  of  foices,  and  the 
fpace  DC  <r,  comprehended  between  the  two  feales  CD 
and  C  will  exprefs  the  addition  made  to  the  fquare 
of  the  velocity  in  paffing  along  AC  by  the  joint  ac¬ 
tion  of  gravity  and  the  maintaining  power.  Alfo,  by 
drawing  a  line  *  *  perpendicular  to  AC,  making  the 
fpace  C  r  *  equal  to  CAD,  the  point  »  will  be  the  li¬ 
mit  of  the  ofeillation  outward  from  C,  where  the  initial 


velocity  IIC  is  extinguifhed.  If  the  line  *  ▼  cut  the 
fame  circle  in  one- half  the  arch  $  A  will  nearly  ex¬ 
prefs  the  contradlion  made  in  the  time  of  the  outward 
ofeillation  by  the  maintaining  pow  er.  An  accurate  de¬ 
termination  cf  this  laft  circumftance  i  operofe,  and 
even  difficult;  but  this  folution  is  not  far  from  the  truth, 
and  will  greatly  affiftr our  judgment  of  the  effect  of  any 
propofal,  even  though  *  1  be  drawn  only  by  the  judge¬ 
ment  of  the  eve,  n  akmg  the  area  left  out  as  nearly 
equal  to  the  area  taken  in  as  we  can  eftiir.ate  by  infpec- 
tion.  This  is  Lid  from  experience. 

Since  the  motion  of  a  pendulum  or  balance  is  al¬ 
ternate,  while  the  prtffiire  of  the  wheels  is  conftantly 
in  one  direction,  it  is  plain  that  fome  art  mult  be  ufect 
to  accommodate  the  one  to  the  other.  When  a  tooth 
cf  the  wheel  has  given  the  balance  a  motion  in  one  di¬ 
rection,  it  nuift  quit  it,  that  ir  may  get  an  impulsion  in 
the  opposite  direction.  The  balance  or  pendulum  thus 
c fcaping  from  the  tooth  of  the  wheel,  or  the  tooth  e- 
foaping  from  the  balance,  has  given  to  the  general  con¬ 
trivance  the  name  of  s cap  km i  nt  among  our  artifts, 
from  the  French  word  erhnpprment.  We  proceed,  there¬ 
fore,  to  confider  this  fubjecl  more  particularly,  fir  ft 
confide: ing  the  feapements  which  arc  pccnlhtly  fuited 
to  the  lmall  vibrations  of  pendulums,  and  then  thofc 
which  mull  produce  milch  v.-idcr  vibrations  in  balances. 
This,  with  fome  other  circiui.llances,  render  the  fcaoe- 
ments  for  pendulums  and  balances  very  dhTcrent. 

I.  Of  the  Si  Eton  cf  ,1  IVbecI  and  Paint. 

The  feapement  which  has  been  in  ufe  for  clocks  and 
watches  ever  lince  their  firft  appearance  in  Europe,  is 
extremely  fimplc,  and  its  mode  of  operation  is  too  ob¬ 
vious  to  need  much  explanation.  In  fig.  2.  XY  repre- 
fents  a  horizontal  axis,  to  which  the  pendulum  P  is  at¬ 
tached  by  a  flender  red,  or  other  wife.  This  axis  has 
two  leaves  C  and  D  attached  to  it,  one  near  each  end, 
and  not  in  the  fame  plane,  but  fo  that  when  the  pen¬ 
dulum  hangs  perpendicularly,  and  at  reil,  the  piece  C 
fpreads  a  few  degrees  to  the  right  hand,  and  D  a3  much 
to  the  left.  Lhey  commonly  make  an  angle  of  70, 
So,  or  90  degrees.  Thefe  two  pieces  aie  called  pal¬ 
lets.  A V B  reprefents  a  wheel,  tu  ning  round  011  a 
perpendicular  axis  EO,  in  the  order  of  the  letters 
AFEB.  The  teeth  of  this  wheel  are  cut  into  the  form 
of  the  tteth  of  a  faw,  leaning  forward,  in  the  dire*! ion 
eft  the  motion  of  the  rim.  As  they  fome* what  refemble 
the  points  of  an  old  fafhioned  royal  diadem,  this  wheel 
has  got  the  name  of  the  crown  wheel.  In  watches 
it  is  often  called  the  la! mice  ached.  The  number  of 
teeth  is  generally  odd ;  fo  that  when  one  cf  them  B  is  pref- 
fing  on  a  pallet  D,  the  oppofite  pallet  C  is  in  the  fpace 
between  two  teeth  A  and  I.  The  figure  reprefents 
the  pendulum  at  the  extremity  of  its  excurfioti  to  the 
right  hand,  the  tooth  A  having  juft  crcaoed  from  the 
pallet  C,  and  the  tooth  B  having  juft  dropped  on  the 
pallet  D.  It  is  plain,  that  as  the  pendulum  now  moves 
over  to  the  left,  in  the  arch  PC,  the  tooth  B  continues 
to  prefs  on  the  pallet  D,  and  thus  accelerates  the  pen¬ 
dulum,  both  during  its  defeent  along  the  arch  PH,  and 
its  afeent  along  the  arch  HG.  It  is  no  lefs  evident 
that  when  the  pallet  D,  by  turning  round  the  axi9  XY, 
raifes  its  point  above  the  plane  of  the  wheel,  the  tooth 
B  efcapes  from  it,  and  I  drops  on  the  pallet  C,  which 
16  now  nearly  perpendicular.  I  preftes  C  to  the  right, 
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Ward*.  and  accelerates  the  motion  of  the  pendulum  along  the 
'vulk*  arch  GP.  Nothing  can  be  more  obvious  than  this  ac 

v  tion  of  the  wheel  in  maintaining  the  vibrations  of  the 

pendulum.  We  can  eafily  perceive,  alfo,  that  when  the 
pendulum  is  hanging  perpendicularly  in  the  line  XH, 
the  tooth  B,  by  prefling  on  the  pallet  D,  will  force  the 
pendulum  a  little  way  to  the  left  of  the  perpendicular, 
and  will  force  it  fo  much  the  farther  as  the  pendulum 
is  lighter  ;  and,  if  it  be  fufficiently  light,  it  will  be  for¬ 
ced  fo  far  from  the  perpendicular  that  the  tooth  B  will 
efcape,  and  then  I  will  catch  on  C,  and  force  the  pen¬ 
dulum  back  to  P,  where  the  whole  operation  will  be 
repeated.  The  fame  cffe&  will  be  produced  in  a  more 
remarkable  degree,  if  the  rod  of  the  pendulum  be  con 
tinued  through  the  axi*  XY,  and  a  ball  Q_put  on  the 
other  end  to  balance  P.  And,  indeed,  this  is  the  con¬ 
trivance  which  was  firft  applied  to  clocks  all  ever  Eu¬ 
rope,  before  the  application  of  the  pendulum.  They 
were  balance  clocks.  The  force  of  the  wheel  was  of  a 
certain  magnitude,  and  therefore  able,  during  its  a&ion 
on  a  pallet,  to  communicate  a  certain  quantity  of  mo¬ 
tion  and  velocity  to  the  balls  of  the  balance.  When  tire 
tooth  B  efcapea  from  the  pallet  D,  the  balls  are  then 
moving  with  a  certain  velocity  and  momentum.  In  this 
condition,  the  balance  is  checked  by  the  tooth  I  catch¬ 
ing  on  the  pallet  C.  But  it  is  not  inftantly  flopped.  It 
continues  its  motion  a  little  to  the  left,  and  the  pallet  C 
forces  the  tooth  I  a  little  backward.  But  it  cannot 
force  it  fo  far  as  to  efcape  over  the  top  of  the  tooth  I  ; 
becaufe  all  the  momentum  of  the  balance  was  generated 
by  the  force  of  the  tooth  B  ;  and  the  tooth  I  is  equal- 
<  ly'  powerful.  Befides,  when  I  catches  on  C,  and  C 
continues  its  motion  to  the  left,  its  lower  point  applies 
to  the  face  of  the  tooth  I,  which  now  ads  ou  the  ba¬ 
lance  by  a  long  and  powerful  lever,  and  foon  flops  its 
farther  motion  in  that  diredion,  and  now,  continuing  to 
prefs  on  C,  it  urges  the  balance  in  the  oppofite  direc¬ 
tion. 

Thus  we  fee  that  in  a  fcapement  of  this  kind,  the 
motion  of  the  wheel  muft  be  very  hobbling  and  unequal, 
making  a  great  ftep  forward,  and  a  fhort  flep  back¬ 
ward,  at  every  beat.  This  has  occafioned  the  contri¬ 
vance  to  get  the  name  of  the  recoiling  scapement, 
the  recoiling  pallets.  This  hobbling  motion  is  very  ob. 
fervable  in  the  wheel  of  ail  alarm. 

Thus  have  we  obtained  two  principles  of  regulation. 
The  fir  ft  and  moft  obvious,  as  well  as  the  mod  ptrfe&,  is 
the  natural  ifochronous  vibration  of  a  pendulum.  The 
only  ufc  of  the  wheelwork  heie,  hehdcs  regiftering  the 
vibrations,  is  to  give  a  gentle  impulfion  to  the  pendu¬ 
lum,  by  means  of  the  pallet,  in  order  to  compenfate 
fridion,  &c.  and  thus  maintain  the  vibrations  in  their 
primitive  magnitude.  But  there  is  no  fuch  native  mo¬ 
tion  in  a  balance,  to  which  the  motion  of  the  wheels 
mult  accommodate  itfelf  The  wheels,  urged  by  a  de- 
tei mined  prdfure,  and  ading  through  a  determined 
fpace  (the  face  of  the  pallet ),  nmft  generate  a  certain 
determined  velocity  in  the  balance  ;  and  therefore  the 
time  of  the  ofcilhtion  is  alfo  d<*  ermined,  both  during 
the  progreflive  and  the  retrograde  motion  of  the  wheel. 
The  adions  being  fimilar,  and  through -equal  fpaces,  in 
every  nfcillation,  they  muft  employ  the  fame  time. 
'Theiefore  a  balance,  moved  in  this  manner,  muft  be 
■ifochronous,  and  a  regulator  for  a  time-keeper. 

3y  thus  employing  a  balance,  the  horizontal  polition 
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of  the  axis  XY  is  unneceflary.  Accordingly,  the  old  Watch- 
clocks  had  this  axis  perpendicular,  by  which  means  the  ,  work> 
whole  weight  of  the  balance  relied  on  the  point  of  the 
pivot  Y  or  X,  according  as  the  balance  PQjvas  placed 
above  or  below.  By  making  the  fupporting  pivot  of 
hard  ftecl,  and  very  (harp,  fridion  was  greatly  diminifh- 
ed  Nay,  it  was  entirely  removed  from  this  part  of  the 
machine  by  fufpending  the  balance  by  a  thread  at  the 
end  X-  inftead  of  allowing  it  to  reft  on  the  point  of  the 
pivot  Y. 

As  the  balance  regulator  of  the  motion  admits  of 
every  pofition  of  the  machine,  thofe  clocks  were  made 
in  an  infinite  variety  of  fanciful  forms,  efpecially  in 
Germany,  a  country  famous  for  mechanical  contrivances. 

They  were  made  of  all  fizes,  from  tha*  of  a  great  iteeple 
clock,  to  that  of  an  ornament  for  a  lady’s  toilet-  The 
fubftitution  of  a  fpring  in  place  of  a  weight,  as  a  firft 
mover  of  the  wheel-work,  was  a  moft  ingenious  thought. 

It  was  very  gradual.  We  have  feen,  in  the  Emperor’s 
mufeum  at  BrufTels,  an  old  (perhaps  the  firft)  fpring 
clock,  the  fpring  of  which  was  an  old  fword  blade,  from 
the  point  of  which  a  catgut  wTas  wound  round  the  barrel 
of  the  firft  wheel.  Some  ingenious  German  fubftituted 
the  fpiral  fpring,  which  both  took  lefs  room,  and  pro¬ 
duced  more  revolutions  of  the  firft  wheel. 

When  clocks  had  been  reduced  to  fuch  fmall  fizes, 
the  wifh  to  make  them  portable  was  very  natural ;  and 
the  means  of  accomplifhing  this  were  obvious,  namely, 
a  farther  redudion  of  their  fize.  This  was  accomplifh- 
ed  very  early  ;  and  thus  we  obtained  pocket  watches, 
moved  by  a  fpiral  fpring,  and  regulated  by  a  balance 
with  the  recoiling  Icapement,  which  is  ft  ill  in  ufe  for 
common  watches.  The  hobbling  motion  of  the  ciown 
wheel  is  very  eafily  feen  in  all  of  them. 

It  is  very  linceitain  who  firft  fubftituted  a  pendulum 
in  place  of  the  balance  (Clock,  LncycL )  Huyghcns, 
as  we  have  already  obftrved,  was  the  firft  who  in ve (li¬ 
gated  the  motions  of  pendulums  with  fuccefs,  and  his 
book  De  Horologia  Ofcillatorio  may  be  confidered  as  the 
elements  of  refined  mechanics,  and  the  fource  of  all  the 
improvements  that  have  been  made  in  the  conftrudion 
of  fcapements.  But  it  is  certain  that  Dr  Hooke  had 
employed  a  pendulum  for  the  regulation  of  a  clock 
many  years  before,  the  publication  of  the  abovementioned 
treatile,  and  he  claim.*  the  merit  of  the  invention  of  the 
only  proper  method  of  employing  it.  We  imagine 
therefore  that  Dr  Hooke’s  invention  was  nothing  more 
than  a  fcapement  for  a  pendulum  making  fmall  vibra¬ 
tions,  without  making  life  of  the  oppofite  motions  of 
the  two  fides  of  the  crown  wheel.  Dr  Hooke  had  con¬ 
trived  fome  fcapement  more  proper  for  pendulums  than 
the  recoiling  pallets,  becaufe  certainly  thofe  might  be 
employed,  and  are  a&ually  employed  as  a  fcapement 
for  pendulum  clocks  to  this  day,  although  they  are  in¬ 
deed  very  ill  adapted  to  the  purpofe.  He  had  not  only 
remarked  the  great  fuperiority  of  fuch  pendulum  clocks 
as  were  made  before  Huyghens’s  publication  of  the 
cycloidal  pendulum  over  the  balance  clocks,  but  had 
alfo  feen  their  uefe&s,  arifing  from  the  light  pendulums 
and  wide  arches  of  vibration,  and  invented  a  fcapement 
of  the  nature  of  thofe  now  employed.  The  pendulum 
clock  which  lie  made  in  1658  for  Dr  Wilkins,  after¬ 
wards  Bifhop  of  Chefter,  is  mentioned  by  the  inventor 
as  peculiarly  fnited  to  the  moderate  fwing  of  a  pen¬ 
dulum  ;  and  he  oppofes  this  circumftance  to  a  general 
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praftice  of  wide  vibrations  and  trifling  pendulums.  The 
French  are  not  in  the  praftice  of  aicribing  to  us  any 
thing  that  they  can  claim  as  their  own  ;  yet  Lepante 
fays  that  the  Echappement  a  /’  Ancre  ca&c  from  England 
about  the  year  1665.  It  is  alfo  admitted  by  him  that 
clock-nuking  flourilhed  in  England  at  that  time,  and 
that  the  French  artifta  went  to  London  to  improve  in 
it.  Putting  thefe  and  other  circumftances  together, 
we  think  it  highly  probable  that  wc  are  indebted  to  Dr 
Hooke  for  the  fcapement  now  in  ufe.  The  principle 
of  this  is  altogether  different  from  the  Ample  pallets  and 
dfreft  iinpulfe  already  deferibed  ;  and  is  fo  far  from  be¬ 
ing  obvious,  that  the  manner  of  aft  ion  has  been  mifun- 
derftood,  even  by  men  ot  fcience,  anil  writers  of  fyftems 
of  mechanics. 

In  this  fcapement  we  employ  thofc  teeth  of  the  wheel 
which  are  moving  in  one  direftion  ;  whereas  in  the 
former  fcapement,  oppofite  teeth  were  employed  moving 
in  contrary  directions.  Yet  even  here  we  mud  com¬ 
municate  an  alternate  motion  to  the  axis  of  the  pallets. 
The  contrivance,  in  general,  was  as  follows  :  On  the 
axis  A  (See  fig.  3  )  of  the  pendulum  or  balance  is  fix¬ 
ed  a  piece  of  metal  BAC,  called  the  crutch  by  our 
artifts,  and  the  anchor  by  the  French.  It  terminates 
in  two  faces  B  b  C  c  of  tempered  fled,  or  of  fome  hard 
ftone.  Thefe  are  called  the  pallets,  and  it  is  on  them 
that  the  teeth  of  the  wheel  aft.  The  faces  B  b  C  c 
are  fet  in  fuch  pofitions  that  the  teeth  pufh  them  out 
of  the  way.  Thus  B  pufhes  the  pallet  to  the  left,  and 
C  pufhes  its  pallet  to  the  right.  Both  pufh  their  pallets 
fidewife  outward  from  the  centre  of  the  wheel.  The 
pallet  B  is  ufually  called  the  leading,  and  C  the  driving 
pallet  by, the  aitifls,  although  it  appears  to  us  that  thefe 
names  fhould  be  reverfed,  becaufe  B  drives  the  pallet 
out  of  the  way,  and  C  pulls  or  leads  it  out  of  the  way'. 
They  might  be  called  the  firjl  and  fecond  pallet,  in  the 
order  in  which  they  are  afted  on  by  the  wheel.  We 
(hall  ufe  either  denomination.  The  figure  is  accommo¬ 
dated  to  the  inaftive  or  refling  pofition  of  the  pendu¬ 
lum.  Suppofe  the  pendulum  drawn  afide  to  the  right  at 
Q,  and  therT  let  go.  It  is  plain  that  the  tooth  B,  prefling 
on  the  face  of  the  pallet  /5  B  b  all  the  way  from  $  to  bt 
thrufts  it  afide  outwards,  and  thus,  by  the  connection 
of  the  crutch  with  the  pendulum  rod,  aids  the  pendu¬ 
lum’s  motion  along  the  arch  QPR.  When  the  pendu¬ 
lum  reaches  R*  the  point  of  the  tooth  B  has  reached 
the  angle  b  of  the  pallet,  and  efcapes  from  it.  The 
wheel  prefiing  forward,  another  tooth  C  drops  on  the 
pallet  face  C  c,  and,  by  prefiing  this  pallet  outward,  evi¬ 
dently  aids  the  pendulum  in  its  motion  from  R  to  P. 
The  tooth  C  efcapes  from  this  pallet  at  the  angle  c> 
and  now*  a  tooth  B'  drops  on  the  firfl  pallet,  and  again 
aids  the  pendulum ;  and  this  operation  is  repeated  con¬ 
tinually. 

The  mechanifm  of  this  communication  of  motion  1*3 
thus  explained  by  feveral  writers  of  elements.  The 
tooth  B  (fig.  z.)  is  urged  forward  in  the  direftion 
BD,  perpendicular  to  the  radius  MB  of  the  swing 
wheel.  It  therefore  prefies  on  the  pallet,  which  is 
moveable  only  in  the  direftion  BE,  perpendicular  to 
BA  the  radius  of  the  pallet.  Therefore  the  force  BD 
mu  A  be  refolved  into  two,  viz.  BE,  in  the  direftion  in 
which  alone  the  pallet  can  move,  and  ED,  or  BF,  per¬ 
pendicular  to  that  direftion.  The  lafl  of  thefe  only 
prefies  the  pallet  and  crutch  againft  the  pivot  hole  A. 
Suppl.  Vol.  II.  Part  II. 
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BE  is  the  only'  ufeful  force,  or  the  force  communicated 
to  the  pallet,  enabling  it  to  maintain  the  pendulum’s 
motion,  by  reftoring  the  momentum  loft  by  friftion  and 
other  caufcs. 

But  this  is  a  very  erroneous  account  of  the  modus 
operand 7,  as  may  be  feen  at  once,  by  fuppofing  the  ra¬ 
dius  of  the  pallets  to  be  a  tangent  to  the  wheel.  This 
is  a  pofition  moft  frequently  given  to  them,  and  is  the 
very  pofition  in  fig.  3.  In  this  cafe  MB  is  perpendi- 
cular  to  BA,  and  therefore  BD  will  coincide  with  BA, 
and  there  will  be  no  fuch  force  as  BE  to  move  the  pen¬ 
dulum.  It  is  a  truth,  deducible  from  what  we  know 
of  the  mechanical  conftitntion  of  folid  bodies,  and 
confirmed  by  numberlefs  obfervations  that  when  two 
folid  bodies  prefs  on  each  other,  either  in  impul- 
fion  or  in  dead  prcfTure,  the  direftion  in  which  the 
mutual  prefTure  is  exerted  is  always  perpendicular  to 
the  touching  furfaces,  whatever  has  been  the  direftion 
of  the  impelling  body  (See  Impulsion,  Suppl.  n°  66. 
Machinery,  Suppl.  n^y.  and  feveral  other  parts  of 
this  Work  )  Moreover  this  prefTure  is  mutual,  equal, 
and  oppolire.  Whatever  be  the  fhapes  of  the  faces  of 
the  tooth  and  pallet,  we  can  draw  a  plane  BN,  which 
is  the  common  tangent  to  both  furfaces,  and  a  line 
HBI  through  the  point  of  contact  perpendicular  to 
BN.  It  is  farther  demonftrated  in  the  article  Machi¬ 
nery,  Suppl.  n  3  y,  fcc.  that  the  aft  ion  of  the  wheel 
on  the  pendulum  is  the  fame  as  if  the  whole  crutch 
were  annihilated,  and  in  its  ftead  there  were  two  rigid 
lines  AH,  MT,  from  the  centres  of  the  crutch  and 
wheel,  perpendicular  to  HI,  and  conneftcd  by  a  third 
rigid  line  or  rod  HI,  touching  the  two  in  H  and  I. 

for  if  a  weight  V  be  hung  at  vy  the  extremity  of  the 
horizontal  radius  Mv  of  the  wheel,  it  will  aft  on  the 
lever  v  MI,  prefiing  its  point  I  upwards  in  the  direftion 
IH  perpendicular  to  MI  ;  the  upper  end  cf  this  rod  IH 
will,  in  like  manner,  prels  the ‘extremity  H  of  the  rod 
HA,  and  this  will  urge  the  pendulum  from  P  toward 
R.  To  withftand  this,  the  pendulum  rod  AP  may  be 
withheld  by  a  weight  2,  hanging  hy  a  thread  on  the 
extremity  of  the  horizontal  lever  A  2,  equal  to  Mvf 
and  conn  eft  ed  wiih  the  crutch  and  pendulum.  The 
weights  V  and  2  may  be  fo  proportioned  to  each  other 
that,  by  afting  perpendicularly  on  the  crooked  level 3 
t>MI,  and  z  AH,  the  prellures  at  H  and  I  lhall  be 
equal,  and  juft  balance  each  other  by  the  intervention 
of  the  rod  HI.  When  this  is  the  cafe,  we  have  put 
things  into  the  fame  mechanical  ftatc,  in  refpeft  of  mu¬ 
tual  aft  ion,  as  is  efiefted  by  the  crutch,  pallets,  and 
wheel,  which,  in  like  manner,  produce  equal  preflures 
at  B  the  point  of  contaft,  in  the  direftion  BI  l  and 
BI.  'The  weight  V  may  be  fuch  as  produces  the  very 
fame  efieft  at  B  that  is  produced  by  the  pievious  train 
of  wheel-work.  The  weight  2  therefore  mult  be  juft 
equal  to  the  force  produced  by  the  wheel-work  on  the 
point  2  of  the  pendulum  rod,  becaufe  by  afting  in  the 
oppofite  direftion  it  juft  balances  it.  Let  us  fee  there¬ 
fore  what  force  is  communicated  to  the  pendulum  by  the 
wheels. 

Let  .v  be  the  upward  prefTure  excited  at  T,  and  y  the 
equal  oppofite  prefTure  excited  at  H.  Then,  by  the 
property  of  the  lever,  we  have  M I  :  M  v  V  :  *•,  and 
x  X  MI  =  V  X  M  v.  In  like  manner  y  X  AH  = 
Z  X  A  2.  Therefore,  becaufe  v  ~y,  and  A  2  =  M  v , 
we  have  V  :  Z  =  MI  :  AH.  That  1*3,  the  force  exert- 
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Watch-  ed  by  the  tooth  of  the  wheel  in  the  dire£Uon  of  its  mo- 
rk*  tioii  is  to  the  force  impreffed  on  the  pendulum  rod  at  a 
_--¥  •  (j-^ance  Cqliaj  t0  radius  of  the  wheel  as  Ml  to  AH. 

The  force  impreffed  on  the  ball  of  the  pendulum  is  lefs 
than  this  in  the  proportion  of  AP  to  A  z,  or  M  v. 

Cor  I.  If  the  perpendiculars  MN.  AV,  be  drawn 
on  the  tangent  plane,  the  force§  at  B  and  a  will  be  as 
BN  to  BO.  For  thefe  lines  are  rcfpe&ively  equal  to 
Ml  and  AH. 

Cor,  2.  If  HI  meet  the  line  of  the  centres  AC  in 
S,  the  forces  will  be  as  SM  to  SA  ;  that  is,  V  :  Z  zz 
SM  :  SA. 

Cor .  3.  If  the  face  /*  B  h  of  the  pallet  be  the  evo¬ 
lutrix  of  a  circle  described  with  the  radius  AH,  and 
the  face  of  the  tooth  be  the  evolutrix  of  a  circle  deferi- 
bed  with  the  radius  MB  the  force  impreffed  on  the  pen¬ 
dulum  by  the  wheels  will  be  conftant  during  the  whole 
vibration  (Machinery,  n°  36  )  But  thefe  arc  not  the 
only  forms  which  produce  this  conftar.cy.  The  forms 
of  teeth  described  by  different  authors,  fuch  as  De  la 
Hire.  Camus,  &c.  for  producing  a  conftant  foree  in 
trains  of  wheel-work,  will  have  the  fame  efferff  here.  It 
is  alfo  eafy  to  fee  that  the  force  imprtffed  on  the  pen¬ 
dulum  may  be  varied  according  to  any  law,  by  rnakiug 
thefe  faces  of  a  proper  form.  Therefore  the  face,  from 
B  outwards,  may  be  fo  formed  that  the  force  commu¬ 
nicated  to  the  pendulum  by  the  wheels,  during  its  de- 
feent  from  Q^to  P,  may  be  in  one  conftant  proportion 
to  the  acceleration  of  gravity,  and  then  the  fum  of  the 
forces  will  be  fuch  as  produce  ifochronous  vibrations.  If 
the  inner  part  B£  of  the  face  be  formed  on  the  fame 
principle,  the  difference  of  the  forces  will  have  the  fame 
law  of  variation.  If  the  face  b  be  the  evolutrix  of 
a  circle,  and  the  tooth  B  terminate  in  a  point  gently 
rounded,  or  quite  angular,  the  force  on  the  pendulum 
will  continually  increafc  as  the  tooth  Aides  from  <3  to 
b  For  the  line  AH  continues  of  the  fame  magnitude, 
and  Ml  diminifhes.  The  contrary  will  happen,  if  the 
pallet  be  a  point,  either  (harp  or  rounded,  and  if  the 
face  of  the  tooth  be  the  evolutrix  now  mentioned  ;  for 
MI  will  remain  the  fame,  while  AH  diminifties.  If 
the  tooth  be  pointed,  and/*/,  be  a  ftraight  line,  the 
force  communicated  to  the  pendulum  will  diminifh, 
while  the  tooth  Aides  from  p  to  b .  For  in  this  cafe 
AH  diminifties  and  MI  increafes. 

Cor.  4.  In  general,  the  force  on  the  pendulum  is 
greater  as  the  angle  MB  b  increafes,  and  as  AB£  di- 
minifhes. 

Cor.  5;.  The  angular  velocity  of  the  wheel  is  to  that 
of  the  pendulum,  in  any  part  of  its  vibration,  as  A  H 
to  MI.  This  is  evident,  becaufe  the  rod  IH  moving 
(in  the  moment  under  coniideration)  in  its  own  direc 
tion,  the  points  H  and  1  move  through  equal  fpaces, 
and  therefore  the  angles  at  A  and  hi  muft  be  inverfely 
as  the  radii. 

All  that  has  now  been  faid  of  the  firft  pallet  AB  may 
be  applied  to  the  fecond  pallet  AC. 

If  the  perpendiculars  C  s  be  drawn  to  the  touching 
plane  0  C  «,  cutting  AM  in  s ,  we  fhali  have  V  :  z  =  jM 
;  s  A,  as  in  Cor.  2.  And  if  the  perpendiculars  Mi,  A  bt 
be  drawn  on  C  J-,  we  have  V  :  Z  =  M  i  :  A  h,  as  in  the 
general  theorem.  The  only  difference  between  the  ac¬ 
tion  on  the  two  pallets  is,  that  if  the  facts  of  both  are 
plain,  the  force  on  the  pendulum  increafes  during  the 
whole  of  the  a&ion  on  the  pallet  C,  whereas  it  dimi- 


ni flies  during  the  progrefs  of  the  tooth  along  the  other  Watch- 
pallet.  work. 

The  reader  will  donbtlefs  remark  that  each  tooth  of  v  " 
the  wheel  adts  on  both  pallet*  in  fucccffion  ;  and  that, 
during  its  a&ion  on  either  of  them,  the  pendulum  make3 
one  vibration.  Therefoie  the  number  of  vibrations  du¬ 
ring  one  turn  of  the  wheel  is  double  the  number  of  the 
teeth  :  confequently,  while  the  tooth  Aides  along  one 
of  the  pallet?,  it  advances  half  the  fpace  between  two 
fucceftive  teeth  ;  and  when  it  efcapes  from  the  pallet, 
the  other  tooth  may  be  juft  in  contarff  with  the  other 
pallet.  We  fay  it  may  be  fo  ;  in  which  cafe  there  will 
be  no  dropping  of  the  teeth  from  paftet  to  pallet.  This, 
however,  requires  very  nice  workmanfhip,  and  that  every 
tooth  be  at  precifely  the  fame  diftance  from  its  neigh¬ 
bour.  Should  the  tooth  which  is  juft  going  to  apply 
to  a  pallet  chance  to  be  a  little  too  far  advanced  on  the’ 
wheel,  it  would  touch  the  pallet  before  the  other  had 
efcaoed.  Thus,  fuppofe  that  before  B  efcapes  from 
the  point  b  of  the  pallet,  the  tooth  C  is  in  contadl  with 
the  pallet  CG,  B  cannot  efcape.  Therefore  when  the 
pendulum  returns  from  R  towards  Q^_,  the  pallet  &  by 
returning  along  with  it,  will  pufh  back  the  tooth  13  of 
the  wheel.  It  does  this  in  oppofition  to  the  force  of 
the  wheel.  Therefore,  whatever  motion  the  wheel  had 
communicated  to  the  pendulum,  during  its  fvving  from 
P  to  Q^,  will  now  be  taken  from  it  again.  The  pen¬ 
dulum  will  not  reach  Q^,  becaufe  it  had  been  aided  in 
its  motion  from  (W  and  had  proceeded  further  than  it 
would  have  done  without  this  help.  Its  motion  toward 
Q_is  further  dtminifhed  by  the  fridxion  of  the  pallet. 

Therefore  it  will  now  return  again  from  fome  nearer 
point  q>  and  will  not  go  fo  far  as  in  the  laft  vibration, 
but  will  return  through  a  ftill  ftiorter  arch  :  And  this 
will  be  ftill  more  contracted  in  the  next  vibration,  &c. 

See.  Thus  it  appeals  that  if  a  tooth  chances  to  touch 
the  pallet  before  the  efcape  of  the  other,  the  wheel  will 
advance  no  farther,  and  foon  after  the  pendulum  will  be 
brought  to  reft. 

For  fuch  rea fons  it  is  ncccffary  to  allow  one  tooth  to 
efcape  a  little  before  the  other  reaches  the  pallet  on  which 
it  is  to  a&,  and  to  allow  a  fmall  drop  of  the  teeth  from 
pallet  to  pallet.  But  it  is  accounted  bad  workmanfhip 
to  let  the  drop  be  confiderable,  and  clofe  fcapement  is  ac¬ 
counted  a  mark  of  care  and  of  good  workmanfhip  It 
is  evidently  an  advantage,  becaufe  it  gives  a  longer  time 
of  a&ion  on  each  pallet.  This  freeing  the  fcapement 
cannot  be  accomplifhed  by  filing  fomething  from  the 
face  of  the  tooth  ;  becaufe  this  being  done  to  all,  the 
diftance  between  them  is  diminifhed  rather  than  aug¬ 
mented.  The  pallets  muft  be  firfi  fcaped  as  clofe  as 
poffible.  This  obliges  the  workman  to  be  careful  in 
making  the  teeth  equidiftant.  'Then  a  fmall  matter  is 
taken  from  the  point  of  each  pallet,  by  filing  off  the 
back  b  r  of  the  pallet.  The  tooth  will  now  elcape  be¬ 
fore  it  has  moved  through  half  a  fpace. 

From  all  that  has  been  faid  on  this  particular,  it  ap¬ 
pears  that  the  interval  between  the  pallets  muff  com¬ 
prehend  a  certain  number  of  teeth,  and  half  a  fpace 
more. 

The  firll  circumftance  to  be  confidered  in  contriving 
a  fcapement  i?  the  angular  motion  that  is  intended  to 
be  given  to  the  pendulum  during  the  action  of  the  wheel. 

I  hi?  is  ufually  called  the  angle  of  fcapement ,  or  the  angle 
of  atlion .  Hav;ng  fixed  on  an  angle  a  that  we  think 

proper. 
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proper,  we  muft  fecure  it  by. the  pofition  and  form  of  the  cxcurfion. 
the  face  of  the  pallets.  Knowing  the  number  of  teeth 
in  the  fwing-wheel,  divide  ;8o°by  this  number,  and  the 
quotient  is  the  angle  b  of  the  wheel’s  motion  during 
one  vibration  of  the  pendulum.  In  the  line  AM,  join¬ 
ing  the  centres  of  the  crutch  and  wheel,  make  SM  to 
S  4,  and  s  M  to  s  A,  a9  the  angle  a  to  the  angle  b  ; 
and  then,  having  determined  how  many  teeth  (hall  be 
comorehended  between  the  pallets,  call  this  number  n. 

Multiply  the  angle  b  by  n  -[■-  t.  and  take  the  half  of 
the  prod uft.  Set  off  this  half  in  the  circumference  of 
the  wheel  (at  the  points  of  the  teeth)  on  each  fide  of 
the  line  joining  the  centres  of  the  crutch  and  wheel,  as 
at  TB  and  TC.  Through  S  and  x  diaw  SB  and  s  C, 
and  through  B  draw  &  B  b  perpendicular  to  SB,  for  the 
medium  pofition  of  the  face  of  the  firfl  pallet  ;  that  is, 
for  its  pofhion  when  the  pendulum  hangs  ]>erpendicu- 
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This  is  checked  abruptly,  which  both 
fhortens  the  vibration  and  the  time  employed  in  it.  In 
the  return  of  the  pendulum,  the  motion  is  accelerated 
the  whole  way,  along  an  arch  which  is  (horter  than 
what  correfponds  to  its  velocity  in  the  middle  point  ; 
for  it  is  again  checked  on  the  other  fide,  and  does  not 
make  its  full  excurfion.  Moreover,  all  this  irregularity 
of  force,  or  the  great  deviation  from  a  refinance  to  the 
excurfion  propoitional  to  the  diftance  from  the  mi  Mle 
point,  is  exerted  on  the  pendulum  when  it  is  near  the 
end  of  the  excurfion,  where  the  velocity  being  fmall, 
this  irregular  force  afts  long  upon  it,  at  the  very  time 
that  it  has  little  force  wherewith  to  refill  it.  All  tem¬ 
porary  inequalities  of  force,  therefore,  will  be  more  felt 
in  this  fituation  of  the  balance  than  if  they  had  been 
exerted  in  the  middle  of  its  motion.  And  although  the 
regulating  power  of  a  pendulum  greatly  exceeds  that  of 


l?r.  In  like  manner,  drawing  o  C  n  perpendicular  to 
s  C,  we  have  the  medium  pofition  of  the  fccond  pallet. 
The  demonftration  of  this  conflruftion  is  very  evident 
from  what  has  been  faid. 

We  have  hitherto  fuppofed  that  the  pendulum  fi 
nifhe3  its  vibration  at  the  inflant  that  a  tooth  of  the 
wheel  e  fcapes  from  a  pallet,  and  another  tooth  drops  on 
the  other  pallet.  But  this  is  never,  or  fhould  never  be, 
the  cafe.  The  pendulum  is  made  to  fwing  fomewhat 
be\  ond  the  angle  of  fcapement  :  for  if  it  do  not  when 
the  clock  is  clean  and  in  good  order,  but  flop  precifdy 
at  the  drop  of  a  tooth,  then,  when  it  grows  foul,  and 
the  vibration  diminifhes,  the  teeth  will  not  efcape  at  all, 
and  the  clock  will  immediately  flop.  Therefore  the 
force  communicated  by  the  wheels  during  the  vibration 
within  the  limit3  of  fcapement,  mufl  be  increafed  fo  as 
to  make  the  pendulum  throw  (as  the  artifts  term  it) 
farther  out;  and  a  clock  is  more  valued  when  it  throws 
out  confiderably  beyond  the  angle  of  fcapement.  There 
are  good  reafons  for  this  The  momentum  of  the  pen¬ 
dulum,  and  its  power  to  regulate  the  clock  (which  Mr 
Barrifon  fignif cantly  called  its  dominion ),  is  propor¬ 
tional  to  the  width  of  its  vibrations  very  nearly. 

This  circumflance  of  exceeding  the  angle  of  fcape¬ 
ment  has  a  very  great  influence  on  the  performance  of 
the  clock,  or  greatly  affects  the  dominion  of  the  pen¬ 
dulum.  It  is  eafy  to  lee  that,  when  the  face  S  b  of  the 
leading  pallet  is  a  plane,  if  the  pendulum  continue  its 
motion  to  the  right,  from  P  toward  Qj  after  the  tooth 
B  has  dropped  on  it,  the  pallet  will  pufh  the  wheel 
back  again,  while  the  tooth  Hides  outward  on  the  pallet 
toward  /?.  Such  pallets  therefore  will  make  a  recoiling 
fcapement ,  refembling,  in  this  ciicuinllance,  the  old  pal¬ 
let  employed  with  the  crown  wheel,  and  will  have  the 
properties  attached  to  this  cireumilarce.  One  confe- 
q uence  of  this  is,  that  it  is  much  >ffefted  by  any  ine¬ 
qualities  of  the  maintaining  power.  It  is  a  matter  of 
the  mod  familiar  obfervation,  that  a  common  watch 
goes  flower  when  within  a  quarter  of  an  hour  of  being 
down,  when  the  adion  of  the  fpring  is  very  weak,  in 
confequence  of  its  not  pulling  by  a  radius  of  the  fu- 
fee.  We  obferve  the  fame  thing  in  the  beating  of  an 
alarum  clock.  Alfo  if  we  at  any  time  piefs  forward 
the  wheehvork  of  a  common  watch  with  the  key,  we 
obferve  its  beats  accelerate  immediately.  The  reafon 
of  thi>  is  putty  plain.  The  balance,  in  conftquence  of 
the  acceleration  in  the  angle  of  fcapement,  would  have 
gone  much  farther,  employing  a  conkderable  time  in 
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the  light  balances  ufed  in  pocket  watches,  fomethii 
the  fame  kind  may  be  expeded  even  in  pendulum 
clocks.  Accordingly  this  appears  by  a  ferics  of  expe- 
riments  made  by  Mr  Berthoud,  a  celebrated  watchma¬ 
ker  of  Paris.  A  clock,  with  a  half  fecond  pendulum 
weighing  five  diams,  was  fnrnifhed  with  a  recoiling 
fcapement,  whole  pallets  were  planes.  The  angle  of 
fcapement  was  5  J  degrees.  When  aduated  with  a 
weight  of  two  pounds,  it  fwung  8°,  and  loft  15''  per 
hour;  with  four  pounds,  it  fwung  io°,  and  loll  6'. 
Thus  it  appears  that  by  doubling  the  maintaining 
power,  although  the  vibration  was  increafed  in  confe- 
qucnce  of  the  greater  impulfe,  the  time  was  lefFened  9" 
per  hour,  viz  about  It  is  plain,  from  what  wa3 

faid  when  we  dcfcribtd  the  firft  fcapement,  that  an  in- 
cieafe  of  maintaining  power  mud  render  the  vibration 
more  frequent.  We  faw,  on  that  occahon,  that,  even 
when  the  gravity  of  the  pendulum  is  balanced  by  a 
weight  on  the  other  end  of  the  rod,  the  force  of  the 
wheels  will  produce  a  vibratory  motion,  and  that  an 
augmentation  of  this  force  will  increafe  it,  or  make  the 
vibrations  more  rapid.  The  precife  effed  of  any  parti¬ 
cular  form  of  teeth  can  be  learned  only  by  computing 
the  force  on  the  pendulum  in  every  pofition,  and  then 
concluding  the  curve  *  « *  C  of  fig.  1.  The  rapid  in¬ 
creafe  of  the  ordinates  beyond  thofe  of  the  triangle 
ADC,  forms  a  conliderable  area  DA  ^  0,  to  compen- 
fate  the  area  *  0  C,  and  thus  makes  a  confiderable  con¬ 
traction  A^  of  the  vibration,  and  a  fenfible  contradioa 

A*  • 

—  of  tre  tune. 

2 

Mr  George  Graham,  the  celebrated  watchmaker  in 
London,  was  alio  a  good  mathematician,  and  well  qua¬ 
lified  to  confider  this  fnhjeft  fcicntifically.  Be  con¬ 
trived  a  fcapement,  which  he  hoped  would  leave  the 
pendulum  almoll  in  its  natural  (late.  The  ading  lace 
ot  the  pallet  abc  (fig.  4.)  is  a  plane.  The  tooth  bupg 
on  a ,  and  efcapes  from  r,  and  is  on  the  middle  point  b 
when  the  pendulum  is  perpendicular.  Beyond  a ,  the 
face  of  the  pallet  is  an  arch  ad ’  *whofe  centre  is  A,  the 
centre  of  the  ciutch.  The  maintaining  power  is  made 
fo  great  as  to  produce  a  much  greater  vibration  than 
the  angle  of  active  fcapement  a  A  c.  The  confequence 
of  this  is  that,  when  the  tooth  drops  on  the  angle  a , 
the  pendulum,  continuing  its  motion,  carries  the  crunch 
along  with  it,  ai :d  ihr  tooth  pafes  on  the  arch  ad*  in 
a  direction  pafiing  through  the  cent  re  of  the  crutch. 
This  pieffure  can  neither  accelerate  nor  retard  the  rno- 
5  t  2  tion 
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tion  of  the  crutch  and  pendulum.  As  the  pendulum 
was  accelerated  after  it  pafTed  the  perpendicular,  by  the 
other  pallet,  it  will  (if  quite  unobftrufted)  throw  out 
farther  than  what  correfponds  to  the  velocity  which  it 
had  in  the  middle  point  of  its  vibration  ;  perhaps  till 
the  tooth  pafies  from  a  to  e  on  the  circular  arch  of  the 
pallet  But  although  it  fuftains  no  contrary  aft  ion 
from  the  wheels  during  this  exeurfion  beyond  the  angle 
of  fcapement,  it  will  not  proceed  fo  far,  but  will  ftop 
when  the  tooth  reaches  d ;  becaufe  there  mud  be  fome 
refill  a  nee  arifing  from  the  friftion  of  the  tooth  along 
the  a**ch  ad \  and  from  the  clamminefs  of  the  oil  em¬ 
ployed  to  lubricate  it:  but  this  refiftance  is  exceeding^ 
!y  minute,  not  amounting  to  |th  of  the  preffure  on  the 
arch.  Nay,  we  think  that  it  appears  from  the  experi¬ 
ments  of  Mr  Coulomb  that,  in  the  cafe  of  fuch  minute 
prefTures  on  a  furface  covered  with  oil,  there  is  no  fen- 
fible  retardation  analogous  to  that  piodnced  by  friftion, 
and  that  what  retardation  we  obferve  arifes  entirely 
from  the  clamminefs  of  the  oil.  We  are  fo  imperfeftly 
acquainted  with  the  marner  in  which  friftion  and  vif- 
eidity  obflruft  the  motions  of  bodies,  that  we  cannot 
pronounce  decifively  what  will  be  their  efTeft  in  the 
urefent  cafe.  Friftion  does  not  inertafe  much,  if  at  all, 
by  an  incrcafe  of  velocity,  and  appears  like  a  fixed 
quantity  when  the  preffure  is  given.  This  makes  all 
motions  which  are  obftrufted  by  friftion  terminate  a- 
bruptly.  This  will  fhorten  both  the  length  and  the 
time  of  the  outward  excuifion  of  the  pendulum.  The 
vifcidity  of  the  oil  refills  differently,  and  more  nearly 
in  the  proportion  of  the  velocities.  The  diminution  of 
motion  will  not  be  in  this  proportion,  becaufe  in  the 
greater  velocities  it  afts  for  a  fhorter  time.  Were  this 
accurately  the  cafe,  the  refiftance  of  vifcidity  would 
alfo  be  nearly  conftant,  and  it  would  operate  as  friftion 
does.  But  it  does  not  flop  a  motion  abruptly,  and  the 
motions  are  extinguished  gradually.  Therefore,  al¬ 
though  vifcidity  mu  ft  always  diminifh  the  extent  of  the 
excur (ion,  it  may  fo  vary  as  not  to  diminifh  the  time. 
We  apprehend,  however,  that  it  generally  does.  But 
whatever  happens  in  the  exeurfion,  the  return  will  cer¬ 
tainly  be  flower,  and  employ  more  time  than  if  it  had 
not  been  obftrufted,  becaufe  the  velocity  in  every  point 
ja  hfs  than  if  perftftly  free.  'I  he  whole  arch,  confift- 
ing  of  a  returning  arch  and  an  excurlion  on  the  other 
fide,  may  be  either  flower  or  quicker,  according  as  the 
compenfation  is  complete  or  not,  or  is  even  overdone. 

All  thefe  reikftions  occurred  to  Mr  Graham  ;  and 
he  was  perfuaded  that  the  time  of  the  tooth’s  remain¬ 
ing  on  the  arch  a  r/,  both  afeending  and  dcfcendinor, 
would  differ  very  little  from  that  of  the  defciiption  of 
the.  fame  arch  by  a  free  pendulum.  The  great  caufes 
or  irregularity  feemed  to  be  removed,  viz.  the  inequali¬ 
ties  in  the  aftion  of  the  wheels  in  the  vicinity  of  the 
extremity  of  the  vibration,  where  the  pendulum  having 
little  momentum  is,  long  in  the  fame  little  fpace,  expo- 
fed  to  their  aftion.  The  derangement  produced  by  any 
force  depends  on  the  time  of  its  aftion,  and  therefore 
muft  be  greateft  when  the  motion  is  floweft.  The  pen¬ 
dulum  gets  its  impulfe  in  the  very  middle  of  its  vibia¬ 
tion,  where  its  velocity  is  the  greateft  ;  and  therefore 
the  inequalities  of  the  maintaining  power  aft  on  it  on¬ 
ly  for  a  (hort  time,  and  make  a  very  trifling  alteration 
in  the  time  of  its  deferibing  the  arch  of  fcapement. 
Beyond  this,  it  is  nearly  in  the  Hate  of  a  free  pendu- 


him  ;  nay,  even  though  it  be  affefted  by  an  inequality 
of  the  maintaining  power,  and  it  be  accelerated  beyond 
its  ufual  rate  in  that  arch,  the  chief  efTeft  of  this  will 
be  to  caufe  it  to  deferibe  a  larger  aich  of  exeurfion. 
The  ftiortening  of  the  time  of  this  defciiption  by  the 
friftion  will  be  the  fame  as  before,  happening  at  the 
very  end  of  the  exeurfion  ;  but  the  return  wall  be  more 
retarded  by  the  friftion  on  a  longer  arch.  And,  by 
this,  a  compenfation  may  be  made  for  the  trifling  con- 
traftion  of  the  time  of  deferibing  the  arch  of  fcapement. 

This  circnmftance  of  giving  the  impulfe  in  the  middle 
of  the  vibration,  where  its  time  of  aftion  is  the  fmalieft 
pofiible,  and  whereby  the  pendulum  is  fo  long  left  free 
from  the  aftion  of  the  wheels,  is  of  the  very  firtl  import¬ 
ance  in  all  fcapements,  and  ftiould  ever  be  in  the  mind  of 
the  mechanician.  When  this  is  adhered  to,  the  form  of 
the  face  a  be  is  fcarcely  of  any  moment.  Much  has  been 
written  ou  this  form,  and  many  attempts  have  been 
made  to  make  it  fnch  that  the  aftion  ot  the  wheels* 
fircll  be  proportional  to  the  aftion  of  gravity.  To 
do  this  is  abfolutely  impoffible.  Mr  Graham  made 
them  planes,  not  orly  becaufe  of  eafieft  execution,  but 
becaufe  a  plane  really  confpires  pretty  well  with  the 
change  of  gravity.  While  the  pendulum  moves  from 
Qjp  P  (fig- 3*)>  f°rce  of  gravity,  afting  in  the  di- 
refticn  QP,  is  continually  diminifhing.  So  is  the  ac¬ 
celerating  power  ot  the  pallet  from  a  to  b.  When  the 
pendulum  rifes  from  P  to  R,a  force  in  the  oppofite  di- 
reftion  RP  continually  increafes.  This  is  analogous  to 
the  continual  diminution  of  a  force  in  the  dueftion 
PR.  Now  we  luive  fuch  a -diminution  of  inch  a  force* 
in  the  aftion  of  the  pallet  from  b  to  c,  and  fuch  an  aug¬ 
mentation  in  the  aftion  of  the  other  pallet. 

Per  all  thefe  realons,  this  conftruftion  of  a  fcape¬ 
ment  appeared  very  promifing.  Mr  Graham  put  it  in 
praftice,  and  it  anfwcred  his  mod  fang  nine  expectation, 
and  is  now  univerfally  adopted  in  all  nice  clocks.  Mr 
Graham,  however,  did  not  tl  ink  it  prudent  to  caufc  a 
tooth  to  drop  on  the  very  angle  a  of  the  pallet.  He 
made  it  drop  on  a  point  /  of  the  arch  ot  exeurfion. 
lliis  has  alio  the  advantage  of  diminilhing  the  angle  of 
aftion,  which  we  have  proved  to  be  of  feivice.  It  re¬ 
quires,  indeed,  a  greater  maintaining  power  ;  but  this 
can  eafily  be  procured,  and  is  lets  alfcftcd  by  the  chan¬ 
ges  to  which  it  is  liable  by  the  efifeCt  of  heat  and  cold 
on  the  oil.  Our  obfervations  on  the  effects  of  fr  ftion 
and  vifcidity  in  the  aich  ad  fetm  to  be  confirmed  by 
the  obfervations  of  fcveral  artifts,  who  agree  in  faying 
that  a  great  incieafc  ot  maintaining  power  increales  the- 
vibrations,  but  makes  them  peiceptibly  flower.  When 
they  wrote,  much  oil  was  epplitd  to  ciimitjifh  the  fric¬ 
tion  on  the  arch  of  repofe  ;  but,  fince  that  tin  e,  the 
rubbing  parts  were  made  fuch  as  rtquned  no  oil,  and 
this  retardation  difappeared.  In  the  clock  of  the  tran- 
fit  room  of  the  Royal  Obfervatory,  the  angle  of  action 
field om  exceeds  one-third  ot  the  fwing  of  the  pendu¬ 
lum.  The  pallets  are  of  oriental  ruby,  and  the  wheel 
is  of  ft  tel  tempered  to  the  utmoft  degree  of  hardnefs.  • 
This  clock  never  varies  r.  whole  iecond  ftom  equable, 
motion  in  the  courfe  of  five  days. 

This  contrivance  is  known  by  the  name  of  the  dead 
beat,  the  dead  scapement;  becaufe  the  fecondb  index 
ftands  ftill  after  each  drop,  whereas  the  index  of  a  clock 
wnth  a  recoiling  fcapement  is  always  in  motion,  hob¬ 
bling  backward  and  forward. 
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Watch-  Thefe  fcapements,  both  recoiling  and  dead  beat,  have  fixed  in  the  ann  of  the  detent, 
work.  ^een  macJe  in  a  thoufand  forms;  but  any  perfon  tolcr- 
L  " "  v_  ably  acquainted  with  mechanics,  will  fee  that  they 
aie  all  on  the  fare  principles,  and  differ  only  in  fhape 
or  fome  equally  unimportant  circumflance.  Perhaps 
the  mofl  convenient  of  any  is  that  represented  m  fig.  5. 
where  the  (haded  part  is  the  crutch,  made  of  brafs  or 
iron,  and  A  ar.d  B  aic  two  pieces  of  agate,  flint,  or 
other  hard,  done,  cut  into  the  proper  fhape  for  a  pallet 
of  either  kind,  and  firmly  fixed  in  proper  fockets.  They 
projedl  half  an  inch,  or  thereabouts,  in  front  of  the 
crutch,  fo  that  the  fwing  wheel  is  alfo  before  the  crutch, 
diftant  about  rt>th  of  an  inch  or  fo.  Pallets  of  ruby, 
driven  by  a  hard  ft  eel  fwing  wheel,  need  no  oil,  but 
merely  to  be  once  rubbed  clear  with  an  oily  cloth. 

Sometimes  the  wheel  has  pins  inftead  of  teeth.  They 
are  ranged  round  the  rim  of  the  wheel,  perpendicular 
to  its  plane,  and  both  pallets  are  on  one  fide  of  the 
wheel,  {landing  perpendicular  to  its  plane  One  of 
thefe  pins  diops  horn  the  firfl  to  the  fecond  pallet  at 
once.  The  pallets  are  placed  on  two  aims,  as  in  fig.  6. 
in  which  cafe  the  pins  are  alternately  on  different  hdes 
of  the  wheel  ;  or  on  one,  as  in  fig.  7.  By  the  motion 
of  the  pendulum  to  the  right,  the  pin  (in  fig.  7.),  af¬ 
ter  re  fling  on  the  concave  arch  da,  ails  cn  the  face  a  c , 
and  drops  from  c  on  the  other  concave  arch  ig,  which 
continues  to  move  a  little  way  to  the  right.  It  then  re¬ 
turns,  and  the  pin  fifties  and  acts  on  the  pallet  1  h,  and 
tfcapes  at  h  ;  and  the  next  pin  is  then  on  the  arch  of 
repofe  d  a. 

It  being  evident  that  the  recoiling  feapement  accele¬ 
rates  the  vibrations  beyond  the  rate  of  a  free  pendulum, 
and  it  alfo  appearing  to  many  of  the  fir  It  art i ft s  that  the 
dead  feapement  retards  them,  they  have  attempted  to 
form  a  feapement  wdiich  (hall  avoid  both  of  thefe  de¬ 
fers,  by  forming  the  arches  ad,  ig>  fo  as  to  produce  a 
very  fir. all  recoil.  Mr  Berthoud  does  this  in  a  very 
fimple  manner,  by  placing  the  centre  of  ad  at  a  fmall 
diflance  from  that  of  the  crutch,  fo  as  to  make  the  rife 
of  the  pallet  above  the  concentric  arch  about  one-third 
of  the  arch  itfelf.  Applying  fuch  a  crutch  to  the  light 
pendulum  mentioned  in  a  former  paragraph,  he  found 
that  doubling,  and  even  trebling  the  maintaining  powder, 
produced  no  change  in  the  time  of  vibration,  though  it 
ineieafed  the  width  from  to  1  2°  and  14  .  We  have 
no  doubt  of  the  efficacy  of  this  contrivance,  and  think  it 
very  proper  for  all  clocks  which  require  much  oil,  fuch 
as  turret  clocks.  &c.  But  we  apprehend  that  no  rule 
can  be  given  for  the  angle  that  the  recoiling  arch  lhould 
make  with  the  concentric  one.  We  imagine  that  this 
defends  entirely  on  the  fhare  which  friitton  and  oil 
have  in  producing  the  retardation  of  the  dead  beat. 

Other  artifls  have  endeavoured  to  avoid  the  inconve¬ 
niences  of  friilion  and  oil  on  the  arch  of  repofe  in  ano¬ 
ther  way.  Inftead  of  allowing  the  tooth  of  the  wheel 
to  drop  on  the  back  of  the  pallet,  which  we  called  the 
arch  of  excurfion ,  and  others  call  the  arch  of  rtf  oft,  it 
drops  on  a  detent  ota  (fig.  8.),  of  which  the  part  ta 
is  part  of  an  arch  whole  centre  is  A,  the  centre  of  the 
crutch,  and  the  part  t  0  is  in  the  direftionof  the  radius. 

This  piece  does  not  adhere  to  the  pallet,  but  is  on  the 
end  of  an  arm  0  A,  which  turns  round  the  axis  A  of 
the  crutch  on  fine  pivots :  it  is  made  to  apply  itfelf  to 
the  back  of  the  pallet  by  means  of  a  {lender  fpring  A p, 
attached  to  the  pallet,  and  preffing  inward  on  a  pin 


A  T 

When  fo  applied,  its 
arch  t  a  makes  the  repofe,  and  its  point  a  makes  a  fmall 
portion  of  the  face  a  c  of  the  pallet. 

The  2d  ion  of  this  apparatus  is  very  eafily  underflood. 
When  a  tooth  efcapes  from  the  ftcond  pallet,  by  the 
motion  of  the  pendulum  from  the  left  to  the  light,  an¬ 
other  tooth  drops  on  this  pallet  (which  the  figure  (hews 
to  be  the  fiifl  or  leading  pallet)  at  the  angle  /,  and  reils 
on  the  fmall  oortion  t  a  of  an  aicli  of  repofe.  But  the 
crutch,  continuing  its  motion  to  the  light,  immediately 
ouits  the  arm  0  A,  carrying  the  pallet  a  c  r  along  wuth 
it,  and  leaving  the  wheel  locked  on  the  detent  ota .  By 
ar.d  bye  the  pendulum  finifhes  itsexcuifion  to  the  right, 
and  returns.  When  it  enters  the  arch  of  action,  the 
pallet  K?.s  applied  itfelf  to  the  detent  0  t  a,  and  with¬ 
draws  it  from  the  tooth.  Ti  e  tooth  immediately  ads 
on  the  face  a  c  of  the  pallet,  ar.d  reports  the  motion 
loft  during  the  lad  vibration.  The  ufe  of  the  fpring  is 
merely  to  keep  the  detent  applied  to  the  pallet  without 
(baking.  It  1*9  a  little  bent  during  their  feparation, 
and  adds  fomctl.irg  of  an  oppofing  force  to  the  afeent 
of  the  pendulum  on  the  other  i.ee  of  the  wheel,  and  ac- 
celeiates  its  return.  A  hnular  detent  cn  the  back  of 
the  ftcond  pallet  perfotms  a  fimilar  office,  lupporting 
the  wheel  while  the  pendulum  is  beyond  the  arch  of 
feapement,  ar.d  quitting  it  when  the  pendulum  enteis 
that  arch. 

We  do  not  know  who  fiifl  praclifed  this  very  inge¬ 
nious  and  promifirg  invention.  M**  IVudge  certainly" 
did  fo  early  as  1753  or  1754.  Mr  Berthoud  fpeaks 
obfcurcly  of  contrivances  (  f  the  fame  nature,  bo  does 
Lie  Roy",  and  (we  think)  Le  Paute.  \ \  e  fay  that  it 
is  very  promitmg.  1‘ notion  is  aimed  annihilated  by* 
transferring  it  to  the  pivots  at  A  ;  fo  that,  in  the  ev 
curhon  beyond  the  angle  of  feapement,  the  pendulum 
fee  ms  aimed  free.  Indeed  feme  artifls  of  our  acquaint¬ 
ance  have  even  avoided  the  friilion  of  the  pivots  at  A, 
by  making  the  aim  of  the  detent  a  fpring  ot  con  tide  r- 
able  thicknefs,  except  very  near  to  A,  where  it  is  made 
very  thin  and  broad.  But  we  do  not  find  that  thBcon- 
flinition,  though  eafily-  executed,  and  fuleeptible  of 
great  preciiion  and  fler  dircfs  ol  action,  is  much  praili- 
icd.  We  piefume  that  the  peiformance  lias  not  £n- 
fwered  expectations.  It  has  rot  been  fuperior  to  the 
incomparably  more  timple  dead  feapement  of  Graham. 
Indeed  we  think  that  it  cannot  A  part  of  the  iric- 
tion  B ill  remains,  whieli  cannot  be  removed  ;  namely, 
while  the  arch  ta  is  drawn  horn  between  the  tooth  and 
pallet.  Kav  we  apprehend  that  fometliing  more  than 
iiiction  mufl  be  oveicome  here.  ;  he  tooth  is  apt  to 
force  the  detent  outward,  uniefs  the  pr^t  t  a  be  a  little 
elevated  at  its  point  a  like  a  claw,  above  the  concen¬ 
tric  arch,  and  the  face  of  the  tooth  be  made  to  incline 
forward,  fo  as  to  fit  this  fhape  of  the  detent.  This 
will  confume  fome  force,  when  the  momentum  of  ihe 
pendulum  is  by  no  means  at  its  maximum.  Should  the 
clock  be  foul,  and  the  excuifions  beyond  feapement  be 
very  fmall,  this  dillurbance  mud  be  exceedingly  perni¬ 
cious.  But  we  have  a  much  gi eater  objection.  During 
the  wffiole  excurfion  beyond  tcapement,  there  is  a  new 
force  of  a  fpring  ailing  on  the  pendulum,  which  de¬ 
viates  confiderably  from  the  proportions  of  the  accelera¬ 
ting  power  of  gravity.  It  does  not  commence  its  ac¬ 
tion  till  the  detent  kparatea  from  the  aim  of  the  crutch,. 
Then  the  fpring  of  the  detent  aib  as  a  retarding  force 

againft 
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Watrh.  sgainfl  the  exenrfion  of  the  pendulum,  now  on  the  o-  round  the  fame  centre  with  the  detents,  but  moveable  Watch- 
flier  fide,  bringing  it  fooner  to  reft,  and  then  accelera-  independently  of  them.  The  arm  d  e,  to  which  the  pallet  Wl,,k- 

ting  it  in  its  way  hack  to  the  beginning  of  the  arch  of  I)  is  attached,  lies  altogether  behind  the  arm  ZF  of  the  - v — 

fcapement.  In  fliort,  this  conflruftion  rt.ould  have  the  detent,  being  fixed  to  a  round  piece  of  brafs  efg,  which 
properties  of  a  recoiling  fcapement.  We  got  a  clock-  has  pivots  turning  concentric  with  the  verge  oraxis  of 
maker  to  make  fome  experiments  on  one  which  he  had  the  pendulum.  To  the  fame  round  piece  of  brafs 'is 
made  for  a<n  amateur,  which  fully  confirmed  our  con-  fixed  the  horizontal  arm  e  H,  carrying  at  its  extremity 
jeaure.  When  the  detent  fpring  was  ftrong,  an  in-  the  ball  H,  of  fuch  fize,  that  the  adion  of  the  tooth  A 
creafe  of  maintaining  power  made  the  vibrations  both  on  the  pallet  D  is  juft  able  (but  without  any  nlk  of  fail- 
wider  and  more  rapid.  The  artift  reduced  the  ftrength  ing)  to  raife  it  up  to  the  pofition  here  drawn  XYp 
of  the  fpring  till  this  effed  was  rendered  very  fmall.  represents  the  fork,  or  the  pendulum  rod,  behind  both 
It  might  perhaps  be  qaite  removed  by  means  of  a  (till  detent  and  pallet.  A  pin  p  projeds  forward,  coming 
weaker  fpring:  But  the  fpring  was  already  fo  weak  that  through  the  flit  i  i,  without  touching  the  upper  or  un- 
a  hard  ftep  on  the  floor  of  the  room  did  fometimes  dif-  der  margin  of  it  There  is  alfo  attached  to  the  fork 
engage  the  detent  from  the  wheel.  It  appears,  there-  the  arm  inn  (and  a  fimilar  one  on  the  other  fide),  of 
fore,  that  nothing. can  be  reafonably  expefted  from  this  fuch  length  that,  when  the  pendulum  rod  is  perpendi- 
conftruclion  that  is  not  as  well  performed  by  the  dead  cular,  as  is  reprefented  here,  the  angular  difiance  of  nq 
fcapement  of  Mr  Graham,  of  much  eafier  execution,  from  the  rod  e  q  H  is  precifely  equal  to  the  angular  di- 
and  more  certain  performance.  flance  of  the  left  fide  of  the  pin  p  from  the  left  end  i 

Very  fimilar  to  this  conftru&ion  (at  leaf!  in  the  ex-  of  the  Hit  tk. 


curficn  beyond  the  angle  of  fcaperrnmt)  is  the  conftruc- 
tion  of  Mr  Cumrr.ing,  and  it  has  the  fame  defects.  His 
pallets  are  carried,  as  in  the  one  deferibed,  by  the  crutch. 
The  detents  prefs  on  them  behind  by  their  weight  on¬ 
ly  :  therefore,  when  the  tooth  is  locked  on  the  detent 
of  one  pallet,  its  weight  is  taken  off  from  the  pendu¬ 
lum  on  that  fide,  and  the  weight  of  the  detent  on  the 
other  fide  oppofes  the  afeent,  and  accelerates  the  de- 
feent  of  the  pendulum. 

Mr  Cnmming  executed  another  fcapement,  confid¬ 
ing,  like  thofe,  of  a  pallet  and  detent.  But  the  man¬ 
ner  of  applying  the  maintaining  power  is  extremely  dif¬ 
ferent  in  principle  from  any  yet  deferibed.  It  is  ex¬ 
ceedingly  ingenious,  and  feems  to  do  all  that  is  pof- 
lible  for  removing  every  fonree  of  irregularity  in  the 
maintaining  power,  and  every  obftruclion  to  free  mo¬ 
tion  arifing  from  fri&ion  and  oil  in  the  fcapement.  For 
ibis  reafon  we  fil'd!  give  fuch  an  account  of  its  efTential 
cireumdances  as  may  fuffice  to  give  a  clear  conception 
of  its  manner  of  a&ing,  and  its  good  properties  and 
dere&s  ;  but  referring  the  inquifitive  reader  to  Mr 
Curr.ming’s  Elements  of  Clock  ami  Watch  Work,  pub- 
lilhed  in  1766,  for  a  more  full  account. 

In  the  fcapements  lad  deferibed,  the  pallets  were 
fixed  to  the  crutch  and  pendulum,  and  the  maintaining 
power,  during  its  aclion,  was  applied  to  the  pendulum 
by  means  of  the  pallets,  in  the  tame  way  as  in  ordinary 
fcaptments.  The  detents  were  unconne&ed  with  the 
pendulum,  and  it  was  free  during  the  whole  excurfion. 
In  the  prefent  fcapement  both  the  pallets  and  detents 
v  are  detached  from  the  pendulum,  except  in  the  moment 
of  unlocking  the  wheel  ;  fo  that  the  pendulum  may  be 
faid  to  be  free  during  its  whole  vibration,  except  du¬ 
ring  this  fhoit  moment. 

ABC  (fig.  9.)  reprefents  a  portion  of  the  fwing 
wheel,  of  which  O  is  the  centre,  and  A  one  of  the 
teeth  ;  Z  is  the  centre  of  the  crutch,  pallets,  and  pendu¬ 
lum.  The  crutch  or  detents  is  reprefented  of  a  form 
refcmbling  the  letter  A,  having  in  the  circular  crofs 
piece  a  flit  / /*,  alfo  circular,  Z  being  the  centre.  This 
form  is  very  different  from  Mr  Cumming’s,  and  inferior 
to  his,  but  was  adopted  here  in  order  to  avoid  a  long 
deferiptinn.  1  he  arm  ZF  forms  the  fird  detent,  anti 
t!ie  tooth  A  is  reprdetited  as  locked  on  it  at  F  D  is 
the  firft  pallet  on  the  end  cf  the  arm  Z  cl  moveable 


The  mode  of  a&ion  on  this  apparatus  is  abundantly 
fimple-  The  natural  pofition  of  the  pallet  D  is  at  <T,  re- 
preiented  by  the  dotted  lines,  reding  on  the  back  of 
the  detent  F.  It  is  naturally  brought  into  this  pofi¬ 
tion  by  its  own  weight,  and  dill  more  by  the  weight  of 
the  ball  H.  Fhe  pallet  X),  being  fet  on  the  fore  fide 
of  the  arm  at  Z,  comes  into  the  fame  plane  with  the 
detent  F  and  the  fwing-wheel.  It  is  drawn,  however, 
in  the  figure  in  another  pofition.  The  tooth  C  of  the 
wheel  is  fuppofed  to  have  efcaped  from  the  fecond  pal¬ 
let,  on  which  the  tooth  A  immediately  engages  with 
the  pallet  D,  fiuiated  at  J,  forces  it  out,  and  then  reds 
on  the  detent  F,  the  pallet  D  leaning  on  the  tip  of  the 
tooth.  F  is  brought  into  this  fituation  in  a  way  that 
will  appear  prefently.  After  the  efcape  of  C,  the  pen¬ 
dulum,  moving  dow  n  the  arch  of  femivibration,  is  repre¬ 
fented  a  having  attained  the  vertical  pofition.  Proceed¬ 
ing  (till  to  the  left,  the  pin  p  reaches  the  extremity  i  of 
the  flit  //•;  and,  at  the  fame  indant,  the  arm  n  touches 
the  rod  e  H  in  7.  The  pendulum  proceeding  a  hair's 
breadth  further,  withdraws  the  detent  F  from  the  tooth, 
which  now  even  puflies  off  the  detent,  by  a&ing  on  the 
flarit  face  of  it.  The  wheel  being  now  unlocked,  the 
tooth  following  C  on  the  other  fide  a&s  on  its  pallet, 
puflies  it  off,  and  reds  on  its  detent,  which  has  been  ra¬ 
pidly  brought  into  a  proper  pofition  by  the  afiion  of  A 
on  the  flam  face  of  F.  It  was  a  fimilar  a&ion  of  C  on 
its  detent,  in  the  moment  of  efcape,  which  brought  F 
into  a  fit  pofition  for  locking  the  wheel  by  the  tooth 
A.  The  pendulum  dill  going  on,  the  arm  mn  carries 
the  weight  of  the  ball  H,  and  the  pallet  connt&ed  with 
it,  and  it  comes  to  red  before  the  pin  p  again  reaches 
the  end  of  the  flit  which  had  been  fuddenly  withdrawn 
tiom  it  by  the  action  of  A  on  the  flant  face  of  F.  The 
pendulum  now  returns  towards  the  right,  loaded  on  the 
left  with  the  ball  H,  which  1  chores  the  motion  which 
it  had  loft  during  the  lall  vibration.  When,  by  its  mo¬ 
tion  to  the  right,  the  pin  p  reaches  the  end  h  of  the  flit 
tky  it  unlocks  the  wheel  on  the  right  tide.  At  the 
fame  indant  the  weight  H  ceafes  to  a;£i  on  the  pendu¬ 
lum,  being  now  railed  up  from  it  by  the  adtion  of  a 
tooth  like  B  on  the  pallet  F>. 

Fet  us  nowconlider  the  mtchanifm  of  thefe  motions. 
The  prominent  featuie  of  the  contrivance  is  the  aimed 
complete  difengagement  of  the  regulator  from  the  wheels. 

2  The 
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\Va*ch-  The  whet  Is,  i ndeel,  aft  on  the  pallets  ;  but  the  pallets 
w  rk.  are  tjjC|1  c]ctachf  :1  from  the  pendulum.  The  foie  ufe  of  the 
V  v  wheel  is  to  raife  the  little  weights  while  the  pendulum 
is  on  the  other  fide,  in  order  to  have  them  in  readinefs 
at  the  arrival  of  the  pendulum.  fl  hey  a:e  then  laid  on 
the  pendulum,  and  fupply  an  accelerating  force,  which  re¬ 
lic  res  to  the  pendulum  the  momentum  loll  during  the 
preceding  vibration.  Therefore  no  inequalities  in  the 
a  ft  ion  of  the  wheel  on  the  pallets,  whether  anfing  from 
friction  or  oil,  has  any  etfcft  on  the  maintaining  power. 
It  remains  always  the  fame,  namely,  the  rotative  mo¬ 
mentum  of  the  two  weights.  The  only  circumflance, 
in  which  the  irregularity  of  the  aftion  of  the  wheels 
can  afGft  the  pendulum  is  at  the  moment  of  unlock 
jug.  Here  indeed  the  regulator  may  be  nffefted  ;  but 
tins  moment  is  fo  fhort,  in  corr.parifon  with  other  fcape- 
ments,  that  it  iluII  be  confidered  as  a  real  improve 
ment. 

It  is  very  un’eandid  to  refufe  the  author  a  claim  to 
the  charafter  of  an  ingenious  artift  on  account  of  this 
contrivance,  as  has  been  done  by  a  very  ingenious  uni. 
verfity  Profeffor,  who  taxes  Mr  Gumming  with  igno 
ranee  of  the  fr/1  elements  of  mechanics ,  and  fays  that  the 
bell  thing  in  his  book  is  his  advice  to  fnfpend  the  pen¬ 
dulum  from  a  great  Hock  of  marble,  firmly  fixed  in  the 
K  *  Ser  T f  t-  wall  *.  This  is  certainly  a  good  advice,  and  we  doubt 
I  turns  Epy.  nol  but  that  the  ProfefFor’s  clock  would  have  performed 
Hill  better  if  he  had  condefcended  to  follow  it  It  i Hill 
lefs  candid  to  queflion  the  originality  of  the  invention. 
We  know  for  certain  that  it  was  invented  at  a  time  and 
place  where  the  author  could  not  know  what  had  been 
done. by  others.  It  would  have  been  more  like  the  111% 
bani'y  of  a  well  educated  man  to  have  acknowledged 
the  genius,  which,  without  fimilar  advantages,  had  done 
fo  much. 

But,  while  we  thus  pay  the  tribute  of  judice  to  Mr 
Gumming,  we  do  not  adopt  all  his  opinions.  The 
clock  has  the  fame  defefts  of  the  former  in  refpeft  of 
the  laws  ot  the  force  which  accelerates  the  pendulum. 
The  fudden  addition  of  the  fm:ill  weight,  and  this  al- 
moft  at  the  extremity  of  the  vibration,  would  derange 
it  very  much,  if  the  addition  were  fufceptible  of  any 
fen  lib!  c  variation.  The  irregularity  of  the  aftion  of  the 
wheels  may  fenfibly  affeft  the  motion  during  the  un¬ 
locking,  when  the  clock  is  foul,  and  the  pendulum  jujl 
able  to  unlock  ;  for  any  diilurbance  at  the  extiemity  of 
the  vibration  greatly  affefts  the  time.  We  acknow¬ 
ledge  that  the  parts  which  we  here  (uppofe  to  be  foul 
may  not  be  fo  in  the  courfe  of  twenty  veart,  thel'e  parts 
being  only  the  pivots  of  the  fcapement.  The  great  defeft 
of  the  fcapement  is  its  liablencfs  to  unlock  by  any  jolt. 
It  is  more  fubjeft  to  this  than  the  others  already  men. 
tioned.  This  riik  is  much  increafed  by  the  (lender 
make  of  the  parts,  in  Mr  Cun.ming’s  drawings,  and 
in  the  only  clock  of  the  kind  we  have  feen  ;  but  this 
is  not  neceflary  :  and  it  (hould  be  avoided  lor  another 
leafon  ;  the  interpohng  fo  many  (lender  and  crooked 
parts  between  the  moving  power  and  the  pendulum 
weakens  the  communication  of  power,  and  lequires  a 
much  more  powerful  wheel  work. 

All  thefe,  however,  are  (light  defefts,  and  only  the 


hR  can  be  called  a  fault.  The  clocks  made  on  this  VWch- 
principle  have  gone  remarkably  well,  as  may  be  feen  by  w 
the  regiRcts  of  his  maje fly’s  private  obfervatoi  y.  But  ^ 
the  grcateR  objeftion  is,  that  they  do  not  perform  bet- 
ter  than  a  well-made  dead  fcapement ;  and  they  are 
vadly  more  troublefomc  to  make  and  to  manage.  This 
is  Hriftly  true,  and  is  a  ferious  objection.  The  faft  is, 
that  the  dominion  of  a  heavy  pendulum  is  fo  great,  that 
if  any  one  of  the  fcapements  now  deferibed  be  well  ex¬ 
ecuted  with  pallets  of  agate,  and  ?.  wheel  of  hard  Heel, 
and  if  the  pendulum  be  tufpended  agreeably  to  Mr  Oum- 
ming’s  advice,  there  is  hardly  any  difference  to  be  ob- 
ferved  in  their  performance.  Yvre  (hall  content  our  elves 
with  a  fmgle  proof  of  this  from  fact.  The  clock  in¬ 
vented  by  the  celebrated  llarrifon  is  at  leaf 1  equal  in  its 
performance  to  any  oilier.  Friction  is  almoft  annihila¬ 
ted,  and  no  oil  is  required.  It  went  fourteen  years 
without  being  touched,  and  during  that  time  did  not 
vary  one  complete  fecond  from  one  day  to  another,  nor 
ever  deviated  half  a  minute  by  accumulation  fro/n  equu-  # 
ble  motion  :  Yet  the  feapement,  in  fo  far  as  it  reipeds 
the  law  of  the  accelerating  force,  deviates  more  from 
the  proportion  of  the  fpaces  than  -the  100R  recoiling 
fcapememt  that  ever  was  put  to  a  good  clock.  It  is  fo 
different  from  aU  hitherto  delcribed,  both  in  form  and 
principle,  that  we  nmH  not  omit  feme  account  of  it, 
ami  with,  it  we  (hall  conclude  our  fcapements  forelocks. 

I.et  01)0  reprefeut  the  fvving  wheel,  of  which  M 
is  the  centre.  A  is  the  verge  or  axis  of  the  pendulum. 

It  has  two  very  fhort  arms  AB,  AE.  A  (lender  rod 
BC  turns  on  fine  pivots  in  the  joint  B,  and  has  at  it  i 
extremity  C  a  hook  or  claw,  which  takes  hold  of  a 
tooth  D  of  the  fwing-w  heel  when  the  pendulum  moves 
from  the  right  fide  to  the  left.  This  claw,  when  at 
liberty,  Hands  at  right  angles,  or,  at  lead,  in  a  certain  de-  w 
terminate  angle,  with  regard  to  the  arm  AB;  and  when 
drawn  a  little  from  that  polition,  it  is  brought  back  to 
it  again  by  a  very  (lender  fpring.  Th:  arm  AE  is  fur. 
nilhed  with  a  detent  EF,  which  alfo,  when  at  liberty, 
maintains  its  pofition  on  the  arm  by  means  of  a  very 
(lender  foring. 

Let  us  now  fuppofe  that  the  tooth  D  is  prefling  0:1 
the  claw  C,  while  the  pendulum  is  moving  to  the  right. 

The  joint  B  yields,  by  its  motion  round  A,  to  the  prel- 
fure  of  the  tooth  on  the  claw.  By  this  yielding,  the 
ai.gle  A  BC  opens  a  little.  In  the  mean  time,  the  fame 
motion  round  A  canfes  the  point  F  of  the  detent  on 
the  other  fide  to  approach  the  circumference  of  the 
wheel  in  the  arch  of  a  circle,  and  the  tooth  G  at 
the  fan  e  time  advances.  1  hey  meet,  and  the  point 
of  G  is  lodged  in  the  notch  under  the  projecting 
heel  /.  When  this  takes  place,  it  is  evident  that 
any  farther  motion  of  the  point  E  round  A  mull  pufn 
the  tooth  G  a  little  backward,  by  means  of  the  de¬ 
tent  EF.  It  cannot  come  any  nearer  to  the  wheel, 
becaufe  the*  point  o f  the  tooth  Hops  the  heel  f.  Hie 
indent  that  F  ptifhes  G  back,  the  tooth  1)  is  with¬ 
drawn  from  the  claw  C,  and  C  flies  one.  by  the  aftion 
of  its  fpring,  and  refumes  its  pofition  at  right  angle  1 
to  BA  ;  and  the  wheel  is  now  free  from  the  claw,  but 
is  puftiing  at  the  detent  F  (c:).  The  pcnr.nlum,  ha- 


(c)  The  reader  may  here  remark  the  manner  in  which  the  preffiire  of  the  tooth  G  on  the  detent  is  transferred 
to  the  joint  £  by  the  intervention  of  the  (haul;  F£,  ar.d  from  the  joint  E  to  the  pendulum  rod,  by  the  intervm- 
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IV’atch.  vlng  finished  its  excurfion  to  the  right  (in  which  it  cau- 

vvork'  fcs  the  wheel  to  recoil  by  means  of  the  detent  F),  re¬ 
turns  toward  the  left.  The  wheel  now  advances  again, 
and,  by  preffing  on  F,  aids  the  pendulum  through  the 
whole  angle  of  feapement.  By  this  motion  the  claw 
C  describes  an  arch  .of  a  circle  round  A,  and  approaches 
the  wheel,  till  it  take  hold  of  another  tooth,  namely, 
the  one  following  D,  and  pulls  it  back  a  little.  This 
immediately  frees  the  detent  V  from  the  prefTure  of  the 
tooth  G,  and  it  flies  out  a  little  from  the  wheel,  refu- 
ming  its  natural  pofition  by  means  of  its  fprmg.  Soon 
after,  the  motion  of  the  pendulum  to  the  left  ceafes,  and 
the  pendulum  returns  ;  D  pulling  forward  the  hook  C 
to  aid  the  pendulum,  and  the  former  operation  is  re¬ 
peated,  (See.  See. 

Such  is  the  operation  of  the  pallets  of  Harrifon  and 
Hindley.  Friction  is  almofl  totally  avoided,  and  oil  en¬ 
tirely  (d).  The  motion  is  given  to  the  pendulum  by  a 
fair  pull  or  pufh,  and  the  teeth  of  the  wheel  only  apply 
themfclvts  to  the  detents  without  rubbing.  There  is 
no  drop,  and  the  feapement  makes  no  noife,  and  is 
what  the  ar tills  call  a  Jilent  feapement .  The  mechani¬ 
cian  will  readily  perceive,  that  by  properly  difpofing 
the  arms  All,  AE,  and  difpofing  the  pallets  on  the 
circumference  of  the  wheel,  the  law,  by  which  the  ac¬ 
tion  of  the  wheel  on  the  pendulum  is  regulated,  may 
he  greatly  varied,  fo  as  to  harmonize,  as  far  as  the  na¬ 
ture  of  feapement,  alternately  pufhing  and  pulling,  will 
admit,  with  the  a&ion  of  gravity. 

But  this  is  evidently  a  recoiling  feapement,  anti  one  of 
the  worll  kind  ;  for  the  recoil  is  made  at  the  very  confines 
of  the  vibration,  where  every  disturbance  of  the  regular 
cycloidal  vibration  occafions  the  greatell  dilturbnnce  to 
the  motion.  Yet  this  clock  kept  time  with  molt  un¬ 
exampled  precision,  far  excelling  all  that  had  been  made 
bcfoic,  and  equal  to  any  that  have  been  made  fmce. 
This  is  entirely  owing  to  the  immenfe  fuperiority  of  the 
momentum  of  the  pendulum  over  the  maintaining  power. 

II.  Of  Scapements  for  a  IVatch . 

The  execution  of  a  proper  feapement  for  watches  is 
a  far  more  delicate  and  difficult  problem  than  the  fore¬ 
going,  on  account  of  the  fmall  lize,  which  requires 
much  more  accurate  workmanfhip,  becaufe  the  error  of 
the  hundredth  part  of  an  inch  has  as  great  a  proportion 
to  the  dimenfions  of  the  regulator  as  an  inch  in  a  com¬ 
mon  houfe  clock,  it  is  much  more  difficult  on  another 
account.  We  have  no  fuch  means  of  accumulating  fuch 
a  dominion  (to  nfe  Mr  Harrifon exprefiive  term)  over 
the  wheel- work  in  the  regulator  of  a  watch  as  in  that 
of  a  clock.  U  he  heaviett  balance  that  we  can  employ, 
without  the  certainty  of  fn tipping  its  pivots  by  every 


WAT 

flight  jolt,  is  a  mere  trifle,  in  comparifon  with  the  pen- 
dulum  of  the  molt  ordinary  clock.  A  dozen  or  twenty 
grains  h  the  utmofl  weight  of  the  balance,  even  of  a  very 
large  pocket  watch.  The  only  way  that  we  can  accu¬ 
mulate  any  notable  quantity  of  regulating  power  in 
filch  a  fmall  pittance  of  matter  is  by  giving  it  a  very 
great  velocity.  This  we  ,do  by  accumulating  all  its 
weight  in  the  rim,  by  giving  it  very  wide  vibrations, 
and  by  making  them  extremely  frequent.  The  balance- 
rim  of  a  middling  good  watch  fhould  pafs  through  at 
leall  ten  inches  in  every  fecond.  Now,  when  we  re- 
fled  on  the  fmall  momentum  of  this  regulator,  the 
inevitable  inequalities  of  the  maintaining  power,  and 
the  great  arch  of  vibration  on  which  thefe  inequalities 
will  operate,  and  the  comparative  magnitude  even  of  an 
almoib  infenlible  fri&ion  o*  clainminefs,  it  appears  al- 
moil  chimerical  to  expect  any  thing  neai  to  equability 
in  the  vibrations,  ami  incredible  that  a  watch  can  be 
made  which  will  not  vary  more  than  one  beat  in  86400. 

•  Yet  fuch  have  been  made.  They  mult  be  confidered  as 
the  moll  malterly  exertions  of  human  art.  The  per¬ 
formance  of  a  reflecting  telefcope  is  a  great  wonder  : 
the  worll  that  can  And  a  market  mult  have  its  mirrors 
executed  without  an  error  of  the  ten  thoufandth  part 
of  an  inch  ;  but  we  now  know  that  this  accuracy  is  at* 
tamed  almofl:  in  fpite  of  us,  and  that  we  fcarcely  can 
make  them  of  a  v/orfe  figure.  But  the  cafe  is  far  other- 
wife  in  watch  work.  Here  all  thofe  wonderful  ap¬ 
proaches  to  perfection  are  the  refults  ©f  rational  dif- 
cnflion,  by  means  of  found  principles  of  fcience  ;  and, 
unlefs  the  artiit  who  puts  thefe  principle^,  into  pra&ice 
be  more  than  a  mere  copyilt,  unlefs  the  principles  them- 
fdves  are  perceived  by  him,  and  actually  diredt  his 
hand,  the  watch  may  {till  be  good  for  nothing.  Sure¬ 
ly,  then,  this  is  a  liberal  art,  and  far  above  a  manual 
knack.  The  ftudy  of  the  means  by  which  fuch  won¬ 
ders  are  (teaaily  effected,  is  therefore  the  Rudy  of  a 
gentleman. 

In  the  account  given  above  of  the  fcapements  for 
pendulums,  we  aflumed  as  one  leading  principle  that 
the  natural  vibrations  of  a  pendulum  are  performed  in 
equal  times 9  whether  wide  or  narrow .  This  is  fo  nearly 
true,  when  the  arches  on  each  fide  of  the  perpendicular 
do  not  exceed  four  degrees,  that  the  retardation  of  the 
wider  arches  within  that  limit  will  not  become  fenfible, 
though  accumulated  for  a  long  time.  The  common 
feapement  with  a  plane  face  of  the  pallet,  helps  to  cor¬ 
rect  even  this  fmall  inequality  much  better  than  the 
niceft  form  of  the  cycloidal  checks  propofed  by  Huy- 
ghens. 


In  watch-work  we  affume  a  fimilar  principle,  namely, 
that  the  ofcillations  of  a  balance ,  urged  by  its  Jpringy  and 
_ _  undijiurbed 

tion  of  the  arm  EA.  This  communication  of  prefTure  is  precifdy  the  fame  that  we  made  ufe  of  in  explaining 
the  common  feapement.  MG,  FE,  and  EA,  in  this  flg.  10.  are  performing  the  offices  which  we  then  gave  to 
the  lines  MB,  B  H,  and  HA,  in  fig.  3.  Harrrifou’s  pallet  realifes*  the  abffract  theory. 

(d)  Mr  Harrifon  was  at  fuff,  by  profefiion  a  carpenter  in  a  country  place.  Being  extremely  ingenious  and 
inventive,  he  had  made  a  variety  of  curious  wooden  clocks.  He  made  one,  in  particular,  for  a  turret  in  a  gen¬ 
tleman's  houfe.  Its  expofure  made  it  waffe  oil  very  faff,  and  the  maker  was  often  obliged  to  walk  two  or  three 
miles  to  renew  it,  and  got  nothing  for  his  trouble.  In  trudging  home,  not  in  very  good  humour,  he  pondered 
with  himfelf  how  to  make  a  clock  go  without  oil.  He  changed  all  his  pinion  leaves  into  rollers  ;  which  an¬ 
gered  very  well.  But  the  pallets  required  it  more  than  any  other  part.  t  fter  various  other  proje&s,  he  con¬ 
trived  thole  now  reprelented,  where  there  was  no  friction,  and  no  oil  is  wanted.  The  turret  clock  continued  to 
go  without  being  touched  till  Mr  Harrifon  deft  the  country. 
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Watch-  mclijlurled  by  all  foreign  forces ,  are  performed  in  equal 
work  limes,  whether  they  be  wide  or  narrow .  T.  his  principle 
- — v — ~  was  aflumed  by  the  celebrated  mechanician  Dr  Robert 
Hooke,  on  the  authority  of  many  experiments  which 
lie  had  made  on  the  bending  and  unbending  of  fprings. 
He  found  that  the  force  neccflary  for  retaining  a  fpring 
in  any  con  drained  pofition  was  proportional  to  its  ten- 
fion,  ordefle&ion  from  its  natural  form.  He  expreffed 
this  in  an  anagram,  which  he  pnbhfhed  about  the  year 
1660,  in  order  to  eftablifli  his  claim  to  the  dilcovery, 
and  yet  conceal  it.  till  he  had  made  fome  important  ap¬ 
plication  of  it.  When  the  anagram  was  explained  iome 
years  afterwards,  it  was,  “  Ut  tenfo,fic  vis”  Dr  Hooke 
thought  of  applying  this  difeovery  to  the  regulation  of 
watch  movements.  For,  if  a  (lender  fprmg  be  properly 
apolied  to  the  axis  of  a  watch  balance,  it  will  put  that 
balance  in  a  certain  determinate  pofition.  If  the  ba¬ 
lance  be  turned  aiide  from  this  pofition,  it  feems  to  fol¬ 
low  that  it  will  be  urged  back  toward  it  by  a  force  pro¬ 
portional  to  its  diilance  from  it.  He  immediately  made 
the  application  to  an  old  watch,  which  he  afterward 
gave  to  Dr  Wilkins,  Bilhop  of  Chtfter.  This  was  in 
1658.  Its  motion  was  fo  amazingly  improved,  that 
Hooke  was  perfuaded  of  the  perfection  of  his  principle, 
and  thought  that  nothing  was  now  wanting  for  making 
a  watch  of  this  kind  a  perfe&  chronometer  but.  the 
hand  of  a  good  workman.  For  his  watch  feemtd  ab 
mod  perfect,  though  made  in  a  fmall  country  town,  in 
a  very  coarfe  manner.  Mr  Huyghens  alio  claims  this 
difeovery.  He  pubiifhed  his  claim  about  the  year 
1677,  and  propofed  to  make  watches  for  difeovering 
the  longitude  of  a  fhip  at  fta.  But  there  is  the  molt 
unquedionable  evidence  of  Dr  Hooke’s  priority  bv  fif¬ 
teen  years,  and  of  his  having  made  feveral  watches  of 
this  kind.  One  of  them  was  in  the  pofleffion  of  his 
majedy  king  Charles  II.  Dr  Hooke’s  fird  balance 
fpiing  was  ftrasght,  and  a&cd  on  the  balance  in  a  very 
im perfect  manner.  But  he  loon  favvthe  imperfe&ions,  and 
made  feveral  fuccefiive  alterations  ;  and,  among  others, 
he  employed  the  cylindiical  fpiral  now  employed  by 
Mr  Arnold  ;  but  he  gave  it  up  for  the  flat  fpiral :  and 
the  king’s  watch  had  one  of  this  kind  before  Mr  Huy- 
ghens  pubiifhed  his  invention.  His  project  of  longi¬ 
tude  watches  had  been  carried  on  along  with  Lord 
Bronncker  and  Sir  Robert  Moray,  and  they  had  quar¬ 
relled  fome  years  before  that  publication.  See  Watch, 
EncycL 

But  both  Dr  Hooke  and  Mr  Huyghens  were  too 
fanguine  in  their  expectations.  We,  by  no  means,  have 
the  evidence  for  the  truth  of  this  principle  that  we  have 
for  the  accelerating  a&ion  of  gravity  on  a  pendulum. 
It  reds  on  the  nicety  and  the  propriety  of  the  experi¬ 
ments;  and  long  experience  has  flicwii  that  it  is  feniibly 
true  only  within  certain  limits.  The  demonllrations 
by  which  Bernoulli  fupports  the  unqualified  principle 
of  Mr  Huyghens,  proceed  on  hypothetical  do&rines 
concerning  the  nature  of  elasticity.  And  even  thefe 
fhew  that  the  law  of  eladicity  which  he  aflumed  v/as 
fdeded,  not  becaufe  founded  on  fimpler  principles  than 
any  other,  but  becaufe  it  was  confident  with  the  expe¬ 
riments  of  Hooke  and  Huyghens.  Befides,  although 
this  fhonld  be  the  true  law  of  a  fpring,  it  does  not  fol¬ 
low  than  this  fpring,  applied  in  any  way  to  the  axis  of 
a  balance,  will  urge  that  balance  agreeably  to  the  lame 
law  :  and  if  it  did,  it  dill  does  not  follow  that  the  ofcilla- 
Suppl.Vol.  II  Part  II* 


tions  of  the  balance  will  be  ifochronous  ;  for  the  force  Watch- 
lias  to  move  not  only  the  balance  but  alfo  the  fpring.  work- 
Part  of  the  redoiing  force  of  the  fpring  is  employed  in  v 
redoring  it  rapidly  to  its  quiefeent  fhape,  and  thus  ena¬ 
bling  it  to  follow  and  fill  impel  the  yielding  balance.  It  is 
thertfoie  only  the  furplns  which  is  employed  in  adually 
moving  the  balance,  and  it  is  uncertain  whether  this 
lurplus  varies  according  to  the  fame  law,  being  always 
the  fame  proportion  of  the  whole  force  of  the  fpring. 

We  find  it  an  extremely  difficult  problem  to  determine 
the  law  of  variation  of  this  fnrpius,  even  in  the  fimpJefl 
form  of  the  fpring;  nay,  it  is  by  no  means  an  eafy  pro¬ 
blem  to  determine  the  law  of  deflation  of  a  fpring,  un¬ 
loaded  with  any  balance  ;  and  we  can  eafily  fhew  that 
there  are  fuch  forms  of  a  fpring,  that  although  the  ve¬ 
locity  with  which  the  different  parts  approach  to  their 
quiefeent  pofition  be  exactly  as  their  cxcmlion  rrom  it, 
this  is  by  no  means  the  law  of  velocity  which  this  fpring 
will  produce  in  a  balance.  The  matter  of  fact  is,  that 
when  the  fpring  is  a  fimple  Araight  tleel  wiie,  fufpeud- 
iug  the  balance  in  the  direction  of  its  axis,  the  motions 
of  it,  it  not  immoderate,  are  prccifely  agreeable  to 
Huyghens’s  and  Hooke’s  rule  ;  and  that  the  motion  of 
a  balance  urged  by  a  fpring  wound  lip  into  a  flat,  or  a 
cylindrical  fpiral,  as  in  common  watches,  and  thofe  of 
Arnold,  deviates  fenfibly  from  it,  unltis  acutain  ana¬ 
logy  be  prefeived  between  the  length  and  the  elaflrcity 
of  the  fpring.  It  the  fpiing  be  immoderately  long,  the 
wide  vibrations  arc  flower  than  the  narrow  ones  ;  and 
the  contrary  is  obferved  when  the  fpring  is  immoderate¬ 
ly  (hurt.  A  certain  taper,  or  gradual  diminution  of  the 
fpring,  is  alio  found  to  have  an  effed  in  equalizing  the 
wide  and  narrow  vibrations.  There  is  alfo  a  gieat  dif¬ 
ference  between  the  force  with  which  a  part  of  the 
fpiing  unbends  itfelf,  and  the  a&ion  of  tfiat  force  in 
urging  the  balance  round  its  axis  ;  and  the  performance 
of  many  watches,  good  in  other  refpecL.  is  often  faulty 
from  the  maimer  in  which  this  unbending  foice  is  em¬ 
ployed. 

But,  fince  thefe  corrections  are  in  our  power  in  a 
confiderable  degree,  wc  may  fuppofe  them  applied,  and 
the  true  motion  (which  wc  lhall  call  the  cycloidal)  at¬ 
tained  ;  and  we  may  then  adapt  the  conftrnCtion  of  the 
fcapement  to  the  preferving  this  motion  undiilurbed. 

And  here  we  mull  fee  at  once  that  the  problem  is  in¬ 
comparably  more  delicate  than  in  the  cafe  of  pendulums* 

The  vibrations  mud  be  very  wide,  and  the  angular  mo¬ 
tion' rapid,  that  it  may  be  little  affeCted  by  external  mo¬ 
tions.  The  fmallcd  inequalities  of  maintaining  power 
aCling  through  fo  great  a  fpace,  mud  bear  a  conflder- 
able  proportion  to  the  veiy  minute  momentum  of  a 
watch  balance.  Oil  is  as  clammy  011  the  pallets  of  a 
watch  as  on  thole  of  a  clock  ;  a  vifeidity  which  would 
never  be  felt  by  a  pendulum  of  20  pounds  weight  will 
Hop  a  balance  of  20  grams  altogether.  For  the  fame 
reafon,  it  is  evident  that  any  impropriety  in  the  foirn 
of  the  pallet  mud  be  incomparably  more  pernicious  than 
in  the  cafe  of  a  pendulum  ;  the  deviation  which  this 
may  occalion  from  a  force  proportional  to  the  angular 
didance  from  the  middle  point,  mud  bear  a  great  pro¬ 
portion  to  the  whole  force. 

The  common  recoding  fcapement  of  the  old  clocks 
dill  holds  its  place  in  the  ordinary  pocket  watches,  and 
anfwers  all  the  common  purpoles  ot  a  watch  very  well.  . 

A  well  finifhed  watch,  with  a  recoiling  fcaoemtnt, 
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Watch-  will  keep  time  within  a  minute  in  the  day.  This  1*9 
wofk‘  enough  for  the  ordinary  affairs  of  life.  But  fucli 
"v  watches  are  fubjeft  to  great  variation  in  their  rate  of 

going,  by  any  change  in  the  power  of  the  wheels.  This 
]g  evident ;  for  if  the  watch  be  held  back,  or  prefled 
forwird,  bv  the  key  applied  to  the  fufee  fqiiare,  wc 
hear  the  heating  greatly  retarded  or  accelerated.  The 
maintaining  power,  in  the  bell  of  fuch  watches,  is  never 
lefs  than  one  fifth  of  the  regulating  power  of  the  fpring. 
For,  if  we  take  off  the  balance  fpring,  and  allow  the 
balance  to  vibrate  by  the  impulfe  of  the  wheels  alone, 
we  {hall  find  the  minute  hand  to  go  forward  from  75 
to  30  minutes  per  hour.  Suppofe  it  30.  Then,  fince 
the  wheels  aft  through  equal  fpaces  with  or  without  a 
fpring,  the  forces  are  as  the  fqtiares  of  the  acquired  ve¬ 
locities.  (Dynamics,  SuppL  n°  99.)  The  velocity  in 
this  cafe  is  double  ;  therefore  the  accelerating  force  is 
quadruple,  and  the  force  of  the  fpring  is  three  times 
that  of  the  wheels.  If  the  hand  goes  forward  25  mi¬ 
nutes,  the  force  of  the  wheels  is  about  one- fifth  of  that 
of  the  fpring.  This  great  proportion  is  necefiary,  as 
already  obferved,  that  the  watch  may  go  as  foon  as  un* 
Hopped. 

We  have  but  little  to  fay  on  this  fcapement;  its  prin¬ 
ciple  and  manner  of  action,  and  its  good  and  bad  qua¬ 
lities,  being  the  lame  with  thofe  of  the  fimilar  fcapement 
for  pendulums.  It  is  evident  that  the  maintaining 
power  being  applied  in  the  moll  direft  manner,  and  du¬ 
ring  the  whole  of  the  vibration,  it  will  have  the  greateft 
pofiible  influence  to  move  the  balance.  A  given  main- 
fpring  and  train  will  keep  in  motion  a  heavier  balance 
by  means  6f  this  fcapement  than  by  any  other.  But, 
on  the  other  hand,  and  for  the  fame  rcafon,  the  balance 
has  lefs  dominion  over  the  wheel- work,  and  its  vibra 
tions  are  more  afiefted  by  any  irregularities  df  the  wheel- 
work.  Moreover,  the  thief  aftfon  of  the  wheel  being 
at  the  very  extremities  of  the  vibrations,  and  being  very 
abrupt,  the  variations  in  its  force  are  molt  hurtful  to 
the  ifochronifm  of  the  vibrations. 

Although  this  fcapement  is  extremely  Ample,  it  is 
fufceptible  of  more  degrees  of  goodnefs  or  imperfection 
than  almofi  any  other,  by  the  variation  of  the  few  par¬ 
ticulars  of  its  conft ruction.  We  (hall  therefore  briefly 
deferibe  that  confirmation  which  long  experience  has 
fanftioned  as  appioaching  near  to  the  bed  peiforir.ance 
that  can  be  obtained  from  the  common  fcapement. 
Fig.  1  1.  reprefents  it  in  what  are  thought  its  belt  pro¬ 
portions,  as  it  appears  when  looking  flraight  down  on 
the  end  of  the  balance  arLor.  C  is  the  centre  of  the 
balance  and  verge.  CA  and  CB  are  the  two  pallets; 
CA  being  the  upper  pallet,  or  the  one  next  to  the  ba¬ 
lance,  and  CB  being  the  lower  one.  F  and  D  are  two 
teeth  of  the  crown  wheel,  moving  from  left  to  right  ; 
and  E,  G,  are  two  teeth  on  the  lower  part  of  the  cir¬ 
cumference,  moving  from  right  to  left.  The  tooth  D 
is  reprefented  as  jult  efcaped  from  the  point  of  CA, 
and  the  lower  tooth  E  as  jull  come  in  contact  with  the 
lower  pallet.  The  fcapement  fhould  not,  however,  be 
quite  fo  clofe,  becaufe  an  inequality  on  the  teeth 
might  prevent  D  from  efcaping  at  all.  *  For  if  E  touch 
the  pallet  CB  before  D  has  quitted  CA,  all  will  fland 
ftill.  This  fault  will  be  corrected  by  withdrawing  the 
v/heel  a  little  from  the  verge,  or  by  fhortening  the  pallets. 

The  proportions  are  as  follow  The  difiance  be¬ 
tween  the  front  of  the  teeth  (that  is,  of  G,  F,  E,  D)  and 


the  axis  C  of  the  balance  19  one* fifth  of  FA,  the  c!i-  Watch* 
fiance  between  the  points  of  the  teeth.  The  length  work* 
CA,  CB  of  the  pallets  is  three-fifth3  of  the  fime  di- 
fiance.  Tlu*  pallets  make  an  angle  ACB  of  9;  de¬ 
grees,  and  the  front  Did  or  FK  of  the  teeth  make  an 
angle  of  25  '  with  the  axB  of  the  Crown-wheel  The 
fFping  fide  of  the  tooth  mult  be  of  an  epicycloidal  form, 
fuited  to  the  relative  motion  of  the  tooth  and  pallet. 

From  thefe  proportions  it  appears  that  the  pallet  A 
can  throw  out ,  by  the  a&ion  of  the  tooth  D,  till  it 
reaches  a,  120  degrees  from  Cl.,  the  line  of  the  crown¬ 
wheel  axis.  For  it  can  throw  out  till  the  pallet  B 
flrike  aga’nfi  the  front  of  E,  which  is  inclined  2;0  to 
CL.  To  this  add  ECA,  =  9^,  and  we  have  LC  a 
==  120.  I11  like  manner  B  will  throw  out  as  far  on 

the  other  fide.  From  240  ,  the  fnm  of  thefe  angles, 
take  the  angle  of  the  pallets  95  ',  and  there  remains 
145°  for  the  greateft  vibration  which  the  balance  can 
make  without  ftriking  the  front  of  the  teeth.  This  ex¬ 
tent  of  vibration  ftippofe  the  teeth  to  terminate  in 
points,  and  the  a  fling  fur  faces  of  the  pallets  to  be  planes 
dire&td  to  the  very  axis  of  the  verge.  But  the  points 
of  the  teeth  mufi  be  rounded  ofF  a  little  for  (Length, 
and  to  diminifh  fiction  on  the  face  of  the  pallets.  This 
dimi nifties  the  angle  of  fcapement  very  conliderably, 
by  fhortening  the  teeth.  Moreover,  we  mufi  by  no 
means  allow  the  point  of  the  pallet  to  bank  or  ftrike  on 
the  forefide  of  a  tooth.  I  his  would  greatly  derange 
the  vibration  by  the  violence  and  abruptnefs  of  the 
check  which  the  wheel  would  give  to  the  pallet.  This 
circumltance  makes  it  improper  to  continue  the  vibra¬ 
tions  much  beyond  the  angle  of  fcapement.  One-third 
of  a  ciiele,  or  1  20°,  is  therefore  reckoned  a  very  proper 
vibration  for  a  fcapement  made  in  thefe  proportions. 

The  impulfe  of  the  wheels,  or  the  angle  of  fcapement, 
may  be  iucrealed  by  making  the  face  of  the  pallets  a 
1  ttle  concave  (preserving  the  fame  angle  at  the  centie). 

The  vibration  may  alfo  be  widened  by  pufhing  the  wheel 
nearer  to  the  verge.  This  would  alfo  diminifh  the  recoil. 

Indeed  this  mav  be  entirely  removed  by  bringing  the 
front  of  the  wheel  up  to  C,  and  making  the  face  of  the 
pallet  not  a  radius,  but  pa-alkl  to  a  radius  and  behind 
it,  /.  e.  by  placing  the  pallet  CA  fo  that  its  acting  face 
may  be  where  its  back  is  juft  now.  In  this  cafe,  the 
tooth  D  wculd  drop  on  it  at  the  centie,  and  lie  there 
at  refi,  while  the  balance  completes  its  vibration  But 
this  would  make  the  banking  (as  the  firoke  is  called  } 
on  the  teeth  almoft  unavoidable.  In  fiiort,  after  vary¬ 
ing  every  eircnmtlance  in  every  poffible  manner,  the 
bell  makers  have  fettled  on  a  fcapement  very  nearly 
fucli  as  wc  have  deferibed.  Precife  rules  can  fcarcely 
be  given  ;  bceauft  the  law  by  which  the  force  atfing 
on  the  pallets  varies  in  its  intenfity,  deviates  fo  widely 
from  the  a&ion  of  the  balance  fpring,  efpecially  near 
the  limits  of  the  excurfions. 

The  difeoveries  of  Huyghens  and  Newton  in  rational 
mechanics  engaged  all  the  mathematical  philofophers  of 
Europe  in  tin  folution  of  mechanical  problems,  about  the 
end  ot  the  lafi  century.  The  vibrations  of  elafiic  plates 
or  wires,  and  their  influence  on  watch  balances,  became 
familiar  to  every  body.  The  great  requifites  for  oro- 
ducirig  ifochronous  vibrations  were  well  nnderfiood, 
and  1  he  art  fits  were  prompted  by  the  fpeculatifts  to  at. 
tempt  coaltrudiors  of  lcapements  proper  for  this  pur- 
poie.  It  appeared  clcatly,  that  the  moil  effedual  means 
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Watch.  for  tlvs  purpofe  was  to  leave  the  balance  unconne&ed 
w°  k.  W1*th  the  wheels,  efpecially  near  the  extremities  of  the 
v  vibration,  where  the  motion  is  languid*  and  where  every 
inequality  of  maintaining  power  mnfl  a£l  for  a  longer 
time,  and  therefore  have  a  great  effe&  on  the  whole  du¬ 
ration  of  the  vibrations  The  maxim  of  conflrufrion 
that  naturally  arifes  from  thefe  refle&ions  is  to  confine , 
if  pofiible,  the  a  ft  ion  of  the  wheels  to  the  middle  of  the  vi¬ 
bration.  where  the  motion  is  rapid*  and  where  the  chief 
effed  of  an  increale  or  diminution  of  the  maintaining 
power  will  be  to  enlarge  or  contract  the  angular  mo¬ 
tions,  but  will  make  little  change  on  their  duration  ; 
becaufe  the  greatefl  part  of  the  motion  will  be  effected 
by  the  balance  fpring  alone.  This  maxim  was  inculca¬ 
ted  in  exprefs  terms  by  John  Bernoulli,  in  hi:»  Re- 
cherches  Mechaniques  et  Phyjiques  ,*  but  it  had  been  fug- 
gefled  by  common  fenfe  to  feveral  unlettered  artifis  be¬ 
fore  that  time  About  the  beginning  of  this  century 
watches  were  made  in  Lond  n,  where  the  verge  had  a 
portion  edb  (hg.  12.)  of  a  fmall  cylinder,  having  its 
centre  c  in  the  axis,  and  a  radial  pallet  ha  proceeding 
from  it.  Suppofe  a  tooth  jufl  efcaped  from  the  point 
of  the  pallet,  moving  in  the  direction  h  de,  the  cylin¬ 
drical  part  was  fo  fituated  that  the  next  tooth  dropped 
on  it  at  a  fmall  diflanee  from  its  termination.  While 
the  verge  continues  turning  in  the  dire&ion  bdey  the 
tooth  continues  retting  on  the  cylinder,  and  the  balance 
fuliains  no  aft  ion  from  the  wheels,  and  has  only  to  over¬ 
come  the  minute  frictions  on  the  polifhed  furface  of  a 
hard  Heel  cylinder.  This  motion  may  perhaps  continue 
till  the  oallet  acquires  the  polition  fy  almoit  touching 
the  tooth.  It  then  Hops,  its  motion  being  extinguifhed 
by  the  increafiiig  force  of  the  fpring  It  now  returns, 
moving  in  the  direction  edb  ;  and  when  the  pallet  has 
acquired  the  pofuion  c  /,  the  tooth  g  quits  the  circum¬ 
ference  of  the  cylinder,  and  drops  in  on  the  pallet  at 
the  very'  ctntre.  The  crooked  form  of  the  tooth  allows 
the  pallet  to  proceed  Hill  farther,  before  there  is  any 
danger  of  banking  on  the  tooth.  This  vibration  being 
alfo  ended,  the  balance  refumes  its  f u  ft  dire&ion,  and 
the  tooth  now  adts  on  the  face  of  the  pallet,  and  re- 
Hores  ro  the  balance  all  the  motion  which  it  had  loll  by 
friction,  See,  during  the  two  preceding  vibrations. 

It  is  evident  that  this  conflrrCtion  obviates  all  the 
objections  to  the  former  recoiling  lcaptment,  and  that, 
bv  fi.fficiently  diminifhing  the  diameter  of  the  cylindri¬ 
cal  part,  the  fri&ion  may  be  reduced  to  a  very  fmall 
quantity,  and  the  balance  be  made  to  move  by  the  ac¬ 
tion  of  the  fpring  during  the  whole  of  the  excuriion, 
and  of  the  retui  ning  vibration.  Yet  this  conltruCtion 
does  not  feem  to  have  come  much  into  ufe,  owing,  in 
ail  probability,  to  the  great  difficulty  of  making  the 
drop  fo  accurate  in  all  the  teeth.  Trie  fmallefl  inequa¬ 
lity  in  the  length  of  a  tooth  would  occafion  it  to  drop 
iooneror  later;  and  if  the  cylinder  was  made  very  frnall, 
to  dimimfh  friction,  the  formation  of  the  notch  was  al- 
moH  a  microfcopical  operation,  and  the  fmallelt  ll.ake 
in  the  axis  of  the  verge  or  the  balance-wheel  would 
make  the  tooth  flip  pafl  the  cylinder,  and  the  watch 
run  down  amain. 

About  the  lame  time,  a  French  aitifl  in  London 
(then  the  fchool  of  this  art)  formed  another  fcapement, 
with  the  fame  view's.  We  have  rot  any  diflinCt  account 
©f  it,  blit  are  only  informed  (in  the  7th  volume  ot  the 
Machines  affrouvecs  far  V shad.  Jcs  Sciences)  that  the 


tooth  re  fled  on  the  furface  of  a  hollow  cylinder,  and  Watch 
then  efcaped  by  a&ing  on  the  inclined  edge  of  it.  But  w  1  ^ 
we  may  prefume  that  it  had  merit,  being  there  told  that 
iSir  Ifaac  Newton  wore  a  watch  of  this  kind. 

A  much  fuperior  fcapement,  on  the  fame  principle, 
was  invented  by  Mr  Geo.  Graham,  at  the  fame  time 
that  he  changed  the  recoiling  fcapement^  for  pendulums 
into  the  dead  beat.  Indeed  it  is  the  lame  fcapement, 
accommodated  to  the  large  vibrations  ot  a  balance  In 
fig  13.  DE  reprefents  part  of  the  rim  of  the  balance- 
wheel.  A  and  C  are  two  of  its  teeth,  having  their  face3 
h  e  formed  into  planes,  inclined  to  the  circumfertnct  of 
the  wheel,  in  an  angle  of  about  15  degrees  ;  fo  that  the 
length  be  of  the  face  is  nearly  quadruple  of  its  height 
e  tn.  Suppofe  a  circular  arch  ABC  deferibed  round 
the  centre  of  the  wheel,  and  through  the  middle  of  the 
faces  of  the  teeth.  The  axis  of  the  balance  pafles  thro' 
fome  point  B  of  this  au:h,  and  we  may  fay  that  the 
mean  circumference  of  the  teeth  pafles  through  the 
ccntie  of  the  verge.  On  this  axis  is  fixed  a  portion  of 
a  thin  hollow  cylinder  bed ,  made  of  hard  tempered 
Heel,  or  of  fome  hard  and  tough  Hone,  fuch  as  ruby  or 
fapphire.  Agates,  though  very  hard,  are  brittle  Chal¬ 
cedony  and  cornelian  are  tough,  but  inferior  in  h?rd- 
ntfs.  This  cylinder  is  fo  placed  on  the  verge,  that  when 
the  balance  is  in  its  quiefeent  pofition,  the  two  edges  b 
and  d  are  in  the  circumference  which  pafles  through  the 
points  of  the  teeth.  By  this  conflriidtion  the  portion 
of  the  cylinder  will  occupy  210°  of  the  circumference, 
or  30°  more  than  a  femicircle.  The  edge  b ,  to  which 
the  tooth  approaches  from  without,  is  rounded  off  on 
both  angles.  The  other  edge  d  is  formed  into  a  plane, 
inclined  to  the  radius  about  30° 

Now,  fuppofe  the  wheel  prtfled  forward  in  the  direc¬ 
tion  AC  The  point  b  of  the  tooth,  touching  the 
rounded  edge,  will  pufh  it  outwards,  turning  the  ba¬ 
lance  round  in  the  dirtdion  b  c  d.  The  heel  e  of  the 
tooth  will  efeape  from  this  edge  when  it  is  in  the  pofi¬ 
tion  h)  and  e  is  in  the  polition  f.  The  point  b  of  the 
tooth  is  now'  at  dy  but  the  edge  of  the  cylinder  lias  now' 
got  to  /.  The  tooth,  therefore,  refls  on  the  inlide  of 
the  cylinder,  while  the  balance  continues  its  vibration  a 
little  way,  in  confrquence  of  the  (hove  which  it  has  re¬ 
ceived  from  the  action  of  the  inclined  plane  pufhing  it 
out  of  the  way,  as  the  mould  board  of  a  plough  fhoves 
a  Hone  aiide.  When  this  vibration  is  ended,  by  the  op- 
pofition  of  the  balance-fpring,  the  balance  returns,  the 
tooth  (now  in  the  polition  B)  rubbing  all  the  while  on 
the  infide  ol  the  cylinder  The  balance  comes  back  in¬ 
to  its  natural  pofition  bed ,  with  an  aceeleiated  motion, 
by  the  action  of  its  fpring*  and  w'ould,  ot  itfclf,  vibrate 
as  far,  at  leaft*  on  the  other  fide.  But  it  is  aided  again 
by  the  tooth,  which,  prefling  on  the  edge  dy  pufhes  it 
afidc,  till  it  come  into  the  pofition  ht  when  the  tooth 
deapes  from  the  cylinder  altogether..  At  this  moment 
the  other  edge  of  the  cylinder  is  in  the  pofuion  /,  and 
therefore  is  in  the  way'  of  the  next  tooth,  now  in  the 
pofition  A.  The  balance  continues  its  vibration  the 
tooth  all  the  while  letting,  and  rubbing  on  the  outlide 
oi  the  cylinder.  When  this  vibration,  ill  the  direction 
d  c  by  is  finilhtd,  the  balance  relumes  its  firii  motion  bcdy 
by  the  action  of  the  fpring*  and  the  tooth  begins  to 
aCt  on  the  li:  H  edge  by  as  loon  as  the  b  dance  gets  into 
its  natural  polition,  Ihoves  it  slide*  efcapts  from  it,  and 
drops  011  the  infide  oi  the  cylinder.  In  this  manner  are 
5  G  2  the 
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Watch*  the  vibrations  produced,  gradually  increased  to  their 
work-  maximum,  and  maintained  in  that  ftate.  Every  fuc- 
ceeding  tooth  of  the  wheel  ads  firft  on  the  edge  by  and 
then  on  the  edge  d ;  reding  firft:  on  the  outfide,  and 
then  on  the  infide  of  the  cylinder.  The  balance  is  un¬ 
der  the  influence  of  the  wheels  while  the  edge  b  pafles 
to  h ,  and  while  d  pafles  to  k  ;  and  the  red  of  the  vibra¬ 
tion  is  performed  without  any  aftion  on  the  part  of  the 
wheels,  but  is  a  little  obdrndled  by  fridion,  and  by  the 
clamminefs  of  the  oil.  In  the  coirilrudion  now  deferi- 
bed,  the  arch  of  adion  or  fcapement  is  evidently  30°, 
being  twice  the  angle  which  the  face  of  a  tooth  makes 
with  the  circumference. 

The  reader  will  perceive,  that  when  this  fcapement 
is  executed  in  fuch  a  manner  that  the  fncceeding  tooth 
is  in  contad  with  the  cylinder  at  the  inftant  that  the 
preceding  ore  cfcapes  from  it,  the  face  of  the  tooth 
mud  be  equal  to  the  infide  diameter  of  the  cylinder,  and 
that  the  didance  between  the  heel  of  one  tooth  and 
the  point  of  the  following  one  muft  be  equal  to  the  out 
fide  diameter.  When  the  fcapement  is  fo  clofe  there 
is  ro  drop.  A  good  artifl  approaches  as  near  to  this 
adjudment  as  poflible  ;  becaufe,  while  a  tooth  is  drop¬ 
ping,  but  not  yet  in  ccntad,  it  is  not  ading  on  the  ba¬ 
lance,  and  fome  force  is  lod.  The  execution  is  account¬ 
ed  very  good,  if  the  didance  between  the  centres  of  two 
teeth  is  twice  the  external  diameter  of  the  cylinder. 
This  allows  a  drop  equal  to  the  thicknefa  of  the  cylin¬ 
der,  which  is  about  T*  th  of  its  diameter. 

We  mud  alio  explain  how  this  cylinder  is  fo  connected 
w  ith  the  verge  as  to  make  fuch  a  great  rev'  lution  round 
the  tooth  of  the  wheel.  The  triangular  tooths  b  m  is  pla- 
'  ctd  on  the  top  of  a  little  pillar  orpin  fixed  into  the  ex¬ 
tremity  of  the  piece  of  brafs  m  D  formed  on  the  rim  of 
the  wheel.  Thus  the  wedge  tooth  has  its  plane  paral¬ 
lel  to  the  plane  of  the  wheel,  but  at  a  frr.all  didance  a- 
bove  it.  Fig.  1)  reprefents  the  verge,  a  long  hollow 
cylinder  of  hard  fleel.  A  great  portion  of  the  metal  is 
cut  out.  if  it  were  fpread  out  flat,  it  would  have  the 
fh’pe  of  fig.  C.  Sappofe  this  rolled  up  till  the  edges 
OH  and  G  H'  are  joined,  and  we  have  the  tx act  form. 
The-  part  a&ed  on  by  the  point  of  the  tooth  is  the  dot¬ 
ted  line  bd.  The  part  DIFE'  f.rves  to  conned  the 
two  ends.  Thus  it  appears  to  he  a  very  (lender  and 
delicate  piece  ;  but  being  of  tempered  deel,  it  is  flrong 
enough  to  re  fid  moderate  jolts*  The  ruby  cylinder 
arc  much  more  delicate. 

Such  is  the  cylinder  fcapement  of  Mr  Graham,  called 
alfo  the  horizontal  SCAPLMENT,  becauk  the  balance 
wheel  is  parallel  to  the  others.  Let  us  fee  how  far  it 
may  be  expeded  to  anfwer  the  intended  purpoies  If 
the  excurfions  of  the  balance  beyond  the  angle  of  im- 
pulfion  were  made  altogether  unconnected  with  the 
.  wheels,  the  whole  vibration  would  be  quicker  than  one 
of  the  fame  extent,  made  by  the  action  of  the  balance- 
lpring  2lor  e,  becaufe  the  middle  part  of  it  is  accelerated 
by  the  wheels.  But  the  excurfions  arc  obilruded  by 
fridion  and  the  clamminefs  of  oil.  The  efled  of  this 
in  oljlru cling  the  motion  is  very  confiderable.  Mr  Le 
Roy  placed  the  balance  fo,  that  it  reded  when  the  ooint 
of  the  tooth  was  on  the  middle  of  the  cylindric  fnrface. 
'When  the  wheel  was  allowed  to  prefs  on  it,  and  it  was 
drawn  8j°  from  this  poiition,  it  vibrated  only  during 
4r  feconds  When  the  wheel  was  not  allowed  to  touch 
the  cylinder,  it  vibrated  90  feconds,  or  20  times  as 
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long  5  fo  much  did  the  fridion -on  the  cylinder  exceed  Watch* 
that  of  the  pivots.  We  are  not  fufficiently  acquainted  work- 

with  the  laws  of  either  of  thefe  obilrudions  to  pro-  - 

nounce  decidedly  whether  they  will  increafe  or  diminiffi 
the  time  of  the  whole  vibrations.  We  obferve  diftind- 
ly,  in  motions  with  confiderable  fridion,  that  it  does 
not  increafe  nearly  fo  fait  as  the  velocity  of  the  motion  ; 
nay,  it  is  often  lefs  when  the  velocity  is  very  great.  In 
all  cafes  it  is  oblerved  to  terminate  motions  abruptly. 

The  fridion  requires  a  certain  force  to  overcome  it,  and 
if  the  body  has  any  lefs  it  will  (top.  Now  this  will 
not  only  contrad  the  excurfion  of  the  balance,  but 
will  fhorten  the  time.  But  the  return  to  the  angle  of 
impulfion  will  undoubtedly  be  of  longer  duration  than 
the  excurfion  ;  for  the  arch  of  return,  from  the  extre¬ 
mity  of  the  excurfion  to  its  beginning,  where  the  angle 
of  impulfion  ends,  is  the  fame  with  the  arch  of  excur¬ 
fion.  The  velocity  which  the  balance  has  in  any  point 
of  the  return  is  lefs  than  what  it  had  in  the  fame  point 
of  the  excurfion  ;  becaufe,  in  the  excurfion,  it  had  ve¬ 
locity  enough  to  carry  it  to  the  extremity,  and  alfo  to 
overcome  the  fridion.  In  the  return,  it  could,  even 
without  friction,  only  have  the  velocity  which  would 
have  carried  it  to  the  extremity;  and  this  fmaller  velo¬ 
city  is  diminiflied  by  fridion  during  the  return.  The 
velocity  being  lefs  through  the  whole  return  than  du¬ 
ring  the  excurfion,  the  time  mud  be  greater.  It  may' 
therefore  happen  that  this  retardation  of  the  return  may 
com  pen  fate  the  contra&ion  of  the  excurfion  and  the  di¬ 
minution  of  its  duration.  In  this  cafe  the  vibration 
v/ill  occupy  the  fame  time  as  if  the  balance  bad  been 
free  from  the  wheels.  But  it  may  more  than  compen- 
fate,  and  the  vibrations  will  then  be  flower  ;  or  it  may 
not  fully  compenfate,  and  they  will  be  quicker.  Wc 
cannot  therefore  fay,  a  priori ,  which  of  the  two  will 
happen  :  but  we  may  venture  to  fay  that  an  increafe 
of  the  force  of  the  wheels  will  make  the  watch  ga 
flower:  for  this  will  exert  a  greater  preflure,  give  a 
greater  impulfion,  produce  a  wider  excurfion,  and  in¬ 
creafe  the  fridion  during  that  greater  excurfion,  ma¬ 
king  the  wide  vibrations  flower  than  the  nairow  ones  ; 
becaufe  the  angle  ot  impulfion  remaining  the  fame,  the 
pre {hires  exerted  mr.fl  be  quadrupled,  in  order  to  double 
the  exemfion  (fee  Dynamics,  n°95.  Suppl .),  and  there¬ 
fore  the  friction  will  be  nercaied  in  a  greater  propor¬ 
tion  than  the  momentum  which  is  to  overcome  it.  lint, 
with  refped  to  the  obitruction  arifing  from  the  viteidi- 
ty  of  the  oil,  we  know  that  it  follows  a  very  different 
law.  It  bears  a  mainTeft  relation  to  the  velocity,  and 
is  nearly  proportional  to  it.  But  It  ill  it  is  difficult  to- 
fay  how  this  will  affed  the  whole  vibration.  The  du¬ 
ration  of  the  excurfion  will  not  be  fo  much  contracted 
as  by  an  equal  obftrudion  from  fridion,  becaufe  it  will 
rot  terminate  the  motion  abruptly.  There  are  there¬ 
fore  more  chances  of  the  increafed  duration  of  the  re¬ 
turn  exceeding  the  diminution  of  it  in  the  excurfion. 

All  that  we  can  fay,  therefore,  is,  that  there  will  be  a 
compenfation  in  both  cafes.  The  time  of  excurfion  will 
be  contraded,  and  that  of  return  augmented. 

Now,  as  the  fridion  may  be  greatly  diminiflied  by 
fine  polilh,  fine  oil,  and  a  fmall  diameter  of  the  cylin¬ 
der,  we  may  reafonably  exped  that  the  vibrations  of 
fuch  a  balance  will  not  vary  nearly  io  much  from  ifo- 
chronifm  as  with  a  recoiling  fcapement,  and  will  be 
little  affeded  by  changes  in  the  force  of  the  wheels. 

Accord* 
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Watch-  Accordingly,  Graham’s  cylindrical  fcapcment  fuppiant 
VVQfk»  cd  all  others  as  Toon  a9  it  was  generally  known.  We 

x~  v  cannot  compare  the  vibrations  with  thofe  of  a  free  ba 

lance,  became  we  have  noway  of  making  a  free  balance 
vibrate  for  fome  hours.  But  we  find  that  doubling  or 
trebling  the  force  of  the  wheels  makes  very  little  alter¬ 
ation  in  the  rate  of  the  watch,  though  it  greatly  en¬ 
larges  the  angular  motion.  Anyone  may  perceive  the 
immenfe  fuperiority  of  this  fcapcment  over  the  common 
recoiling  fcapement,  by  prefling  forward  the  movement 
of  a  horizontal  watch  with  the  key,  or  by  keeping  it 
back-  No  great  change  can  be  obferved  in  the  fre¬ 
quency  of  the  beats,  however  hard  we  prefs.  But  a 
more  careful  examination  fliews  that  an  increafe  of  the 
power  of  the  wheels  generally  caufes  the  watch  to  go 
flower  ;  and  that  this  is  more  remarkable  as  the  watch 
has  been  long  going  without  being  cleaned.  This  (hews 
that  the  caufc  is  to  be  aferibed  to  the  friction  and  oil 
operating  <  n  the  wide  art  Ins  of  excurfior.  Bin  when 
this  Lam.raent  s  well  executed,  in  the  be  ft  proportions 
of  the  parts,  the  performance  is  extremely  good.  We 
know  fuch  watches,  winch  have  continued  for  fevcial 
weeks  without  tv(r  varying  more  than  7  '  ii  one  day 
from  equable  motion.  We  have  feen  one  whofe  cylin¬ 
der  was  not  concentric  with  the  balance,  but  fo  placed 
on  the  verge  that  the  axis  of  the  verge  was  at  0  (fig. 
i  3.),  between  the  centre  B  of  the  cyl.nder  and  the  en¬ 
tering  edge  by  and  Be  v/as  equal  to  the  thicknefs  of  the 
cylinder.  The  watch  was  made  by  Emery  of  London, 
and  was  faid  to  go  with  aftonifliing  regularity,  fo  as  to 
equal  any  time  piece  while  the  temperature  of  the  air 
did  net  vary;  and  when  dean,  was  faid  to  be  Ids  affect¬ 
ed  by  the  temperature  than  a  watch  with  a  free  fcape¬ 
ment,  but  unprovided  with  a  compensation  piece.  It  is 
evident  that  this  watch  mult  have  a  minute  recoil.  This 
was  faid  to  be  the  aim  tf  the  artiil,  in  order  to  com- 
penfate  for  the  obftrneticn  caufed  by  friition  during  the 
return  of  the  balance  from  its  cxcurfions.  It  indeed 
promifes  to  have  this  effect  ;  but  we  fhould  fear  that  it 
fubjeds  the  excurfions  to  the  iufiiunce  of  the  wheels. 
We  fn.ped  that  the  indifferent  performance  of  cylinder 
watches  may  often  arife  from  the  cylinder  being  off  the 
centre  in  fome  difadvantageous  manner. 

T  Ire  watch  from  which  the  proportions  here  dated 
were  taken,  is  a  very  f  ne  one  made  by  Graham  for  Ar- 
chibald  Duke  of  Argyle,  which  has  kept  time  with  the 
regularity  now  mentioned.  We  believe  that  there  are 
but  few  watches  which  have  fo  large  a  portion  of  the 
cylinder  :  few  indeed  have  rnoie  than  one  half,  or  1 80° 
of  the  circumference.  But  this  is  too  little.  'I  he  tooth 
nf  the  wheel  does  not  begin  to  ad  on  the  refling  cylin¬ 
der  till  its  middle  point  A  or  B  touch  one  of  the  edges. 
To  obtain  the  fame  angle  of  fcapcment,  the  inclination 
of  the  face  of  the  tooth  muft  be  inertafed  (it  muf!  be 
doubled)  ;  and  this  requires  the  maintaining  power  to 
be  increafed  in  the  fame  pioportion.  Btfides,  in  fuch 
a  fcapement  it  may  happen  that  the  tooth  will  never 
reft  on  the  cylinder  ;  becaufe  the  inftant  that  it  quits 
one  edge  it  falls  cn  the  other,  and  pufhea  it  afide,  fo 
that  the  balance  acquires  no  wider  vibration  than  the 
angle  of  fcapement,  and  is  continually  under  the  influ¬ 
ence  of  the  wheels.  The  fcapement  is  in  its  bell  ftate 
when  the  portion  of  the  cylinder  exceeds  1  8o°  by  twice 
the  inclination  of  the  teeth  to  the  circumference  of  the 
wheel. 


It  would  employ  volumes  to  deferibe  all  the  fcape¬ 
ment  5  which  have  been  contrived  by  different  artilts, 
aiming  at  the  fame  points  which  Graham  had  in  view. 
We '(hall  only  take  notice  of  fuch  as  hr.vt  fome  effential 
difference  in  principle. 

Fig.  1  4.  represents  a  fcapement  invented  in  France, 
rT.d  called  the  j Echitfperreut  a  becaufe  the  pal¬ 

let  refe rubles  a  comma.  The  teeth  A,  B,  C,  of  the 
balance  wheel  are  fet  very  oblique  to  the  radius,  and 
there  is  formed  on  the  point  of  each  a  pin,  (landing  up 
perpendicular  to  the  plane  of  the  wheel.  This  greatly 
rtfembks  the  wheel  of  Graham’s  fcapement,  when  the 
triangular  w  edge  is  cut  off  from  the  top  of  the  pin  on 
which  it  ila.nds.  The  axis  c  of  the  vcige  *3  placed  in 
the  circumference  palling  through  the  phi3  The  pal¬ 
let  is  a  plate  of  hard  (led  a  ef  db ,  h  wing  its  plane  pa¬ 
ra]  h  l  to  the  plane  of  the  wheel,  'i  he  inner  edge  of 
this  plate  is  formed  ipto  a  concave  cylindrical  furface 
between  0  and  whofe  axis  c  coincides  with  the  axis 
of  the  verge.  Adjoining  to  ! F is  is  the  ruling  face  b  d 
of  the  pallet.  This  is  either  a  thaigbt  line  b  </,  making 
an  angle  of  n  ar!y  3c0  with  a  line  c  b g  diawn  from  the 
centre,  or  it  is  mote  generally  curved,  according  to  the 
noftruin  of  the  aitift  t  he  back  of  the  pallet  a  ef  is 
alfo  a  cylindrical  fm face  (convex)  concentric  with  the 
other.  This  extends  about  100°  from  a  to  f  The 
part  between  /and  d  may  li2ve  any  fhape.  The  inter¬ 
val  ao  iT  formed  into  a  convex  furfr.ee,  in  fuch  a  man¬ 
ner  as  to  be  everywhere  interfered  by  the  radius  in  an 
angle  of  30°  neatly  ;  f.  e.  it  is  a  poitmn  of  an  equian¬ 
gular  fpiral.  i  he  whole  of  tin’s  is  conncded  with  the 
verge  by  a  c;ank,  which  pafics  perpendicularly  through 
it  between  /’and  e  ;  and  the  plate  is  fet  at  fuch  height 
on  the  crank  or  verge,  that  it  can  turn  round  clear  of 
the  wheel,  but  not  clear  of  the  pin*.  The  teeth  of  the 
wheel  are  fet  fo  obliquely,  and  made  fo  (lender,  that  the 
vcfge  may  turn  almcft  quite  round  without  the  crank’s 
banking  on  the  teeth.  The  part  fdb>  called  the  horn, 
is  of  lech  a  length,  that  when  erne  pin  B  lefts  on  the 
outlide  cylinder  at  a,  the  point  d  is  juft  clear  of  the 
next  pin  A. 

When  the  wheel  is  notafting,  and  the  balance  fpring 
is  in  euuilibrio,  the  portion  of  the  balance  is  fuch  that 
the  point  d  of  the  horn  is  near  /,  about  30^  from  d. 
The  figure  reprefents  it  in  the  refition  which  it  has 
wl  en  the  tooth  /l  has  juft  efcaped  from  the  point  d  of 
the  horn.  I11  this  pofition  the  next  tooth  B  is  applied 
to  the  convex  cylinder,  a  very  little  way  (about  50) 
from  it  >  .extremity  a.  This  defer  lot  Ion  will  enable  the 
reader  to  underhand  the  operation  of  the  viigule  fcape¬ 
ment. 

Now  fuppofe  the  pin  A  juft  efcaped  from  the  horn. 
The  fuceeedmg  pin  B  is  now  in  contact  with  the  back 
or  the  cylinder;  and  the  balance,  having  got  a#n  impulfe 
by  the  addon  of  A  along  the  concave  pallet  b  d,  con¬ 
tinues  its  motion  in  the  diredion  dgh,  till  its  force  is 
fpent,  the  point  of  the  horn  arriving  perhaps  at  /j,  more 
than  9 -  °  from  d.  All  this  while  the  following  tooth 
B  is  retting  on  the  back  ef  of  the  cylinder.  i’he  ba¬ 
lance  now  returns,  by  the  adion  of  its  fpring;  and  when 
the  horn  is  at  i,  the  pin  gets  over  the  edge  ao ,  and  drops 
on  the  oppofite  fide  of  the  concave  cylinder,  where  it 
refts,  while  the  horn  moves  from  /  to  i,  where  it  (lops* 
the  force  of  the  balance  being  again  fpent.  The  ba¬ 
lance  then  returns ;  and  when  the  horn  comes  within 
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30°  .of  J,  the  pin  gets  out  of  the  hollow  cylinder,  Ihoves 
the  horn  out  of  its  way,  and  efeapes  at  d .  Befides  the 
xmpulfe  which  the  balance  leceives  by  the  a&ion  of  the 
wheel  011  the  horn  b  d>  there  is  another,  though  fir.  tiler, 
a&ion  in  the  contrary  dire&ion,  while  the  point  of  R 
pafies  over  the  furface  a  0  ;  for  this  furface  being  in¬ 
clined  to  the  radius,  the  prefTure  on  it  urges  the  balance 
round  in  the  dire&ion  h  di. 

The  chief  difference  of  this  fcapement  from  the  for 
mer  is  that  the  inclined  plane  is  taken  from  the  teeth  of 
the  wheel,  and  placed  on  the  verge.  This  alone  is 
a  confiderable  improvement  ;  for  it  is  difficult  to  fhape 
all  the  teeth  alike  ;  whereas  the  horn  bd  is  invariable. 
Moreover,  the  reiting  parts,  although  they  be  drawn 
large  in  this  figure  for  the  fake  of  diftindtnefs,  may  be 
made  vaftly  fmaller  than  Graham’s  cylinder,  which 
inuft  be  big  enough  to  hold  a  tooth  within  it.  By  this 
change,  the  fri  diion,  during  the  repofe  of  the  wheel, 
that  is,  during  the  excurfions  of  the  balance,  may  be 
vaftly  diminifhed.  The  in  fide  cylinder  need  be  no  big¬ 
ger  than  to  receive  the  pin.  But  although  the  per 
forma  nee  of  thefe  fcapements  is  excellent,  theyr  have 
not  come  into  general  ufe  in  this  country.  The 
caufe  feems  to  be  the  great  nicety  requifite  in  making 
the  pins  of  the  wftieel  pafs  exa&ly  through  the  axis  of 
the  verge.  The  lead  ftiake  in  the  pivots  of  the  balance 
and  balance- wdi  eel  mud  greatly  change  the  adlioit.  A 
very  minute  increafe  of  diftance  between  the  pivots  wfill 
caufe  the  pin  B  to  Hide  from  the  edge  a  to  the  horn, 
without  reiting  at  all  on  the  infide  cylinder ;  and  when 
it  does  fo,  it  will  ftop  the  balance  at  once,  and,  immediate¬ 
ly  afier,  the  watch  will  run  down.  I  lie  fame  irregula¬ 
rities  will  happen  if  all  the  pins  be  not  at  precifely  the 
lame  diftance  from  the  axis  of  the  wheel. 

"Hus  fcapement  was  greatly  irnpioved,  and,  in  ap¬ 
pearance,  totally  changed,  by  Mr  Lepaute  of  Paris  in 
i  753.  By  placing  the  pins  alternately  on  the  two  lides 
of  the  rim  of  the  balance-wheel,  he  avoided  the  ufe  of 
the  outiide  cylinder  altogether.  The  fcapement  is  of 
fuch  a  fingular  form,  that  it  is  not  eafy  to  reprefent  it 
by  any  drawing.  We  fhall  endeavour,  however,  to  de- 
feribe  it  in  fuch  a  manner  as  that  our  readers,  who  are 
not  att’fts,  will  underftand  its  manner  of  adting.  Ar 
till t-  by  prcftlfon  will  eilily  comprehend  how  the  parts 
may  he  united  which  we  leprefent  as  feparate. 

Let  ABC  (lig.  15.)  reprefent  part  of  the  rim  of  the 
balance-wheel,  having  the  pins  1,  2,  3,  4,  5,  &c.  pro- 
.jedling  from  its  faces  ;  the  pins  I,  3,  5,  bung  on  the 
iide  rext  the  eye,  but  the  pins  2  and  4  on  the  farther 
fide.  D  is  the  centre  of  the  balance  and  verge,  and 
the  An  a  11  circle  round  D  icprtfenta  its  thfcknelV.  But 
the  verge  in  this  place  is  crocked,  like  a  crank,  that 
llie  rim  of  the  wheel  may  not  be  interrupted  by  it. 
This  will  be  more  particularly  deicribed  by  and  bye. 
There  is  attached  to  it  a  piece  of  hard  tempered  fteel 
abed,  of  which  the  part  a  be  h  a  comavc  arch  of  a 
circle,  having  D  for  its  centre.  It  wants  about  of 
a  femicircle.  The  reft  of  it  cd  is  alfo  an  arch  of  a 
circle,  havi  g  the  fame  raebus  with  the  balance- wheel. 
The  natural  poiition  of  the  balance  :s  fuch,  that  a  line 
drawn  from  L).  thiough  the  middle  of  the  face  c  d,  is  a 
tangent  to  the  circumference  of  the  wheel.  But,  lup- 
pofe  the  balance  turned  round  till  the  point  d  of  the 
horn  con  it  &  to  \  and  the  point  c  comes  to  2,  ;n  the 
circumference  in  which  the  pins  are  placed.  Then  the 


pin,  prefliHg  on  .the  beginning  of  the  horn  or  pallet,  Watch* 
pufhes  it  afide,  Aides  along  it,  and  efeapes  at  d ,  after  W°A. 

having  generated  a  certain  velocity  in  the  balance.  So  - v — " 

far  this  fcapement  is  like  the  virgule  fcapement  deferi- 
bed  already.  But  now  let  another  pallet,  fimilar  to  the 
one  now  described,  be  placed  on  the  other  fide  of  the 
wheel,  but  in  a  contrary  pofition,  with  the  adling  face 
of  the  pallet  tuined  away  from  the  centre  of  the  wheel. 

Let  it  be  fo  placed  at  E,  that  the  moment  that  the  pin 
1,  on  the  upper  fide  of  the  wheel,  efeapes  from  the  pal¬ 
let  cd,  the  pin  4,  on  the  under  fide  of  the  wheel,  falls 
on  the  end  of  the  circular  arch  efg  of  the  other  pallet. 

Let  the  two  pallets  be  connected  by  means  of  equal 
pulleys  G  and  F  on  the  axis  of  each,  and  a  thread 
round  both,  fo  that  they  fhall  turn  one  w^ay.  The  ba¬ 
lance  011  the  axis  13,  having  gotten  an  impulfe  from 
the  action  of  the  pin  1,  will  continue  its  motion  from 
A  tow  aids  i,  and  will  carry  the  other  pallet  with  a  fi- 
milar  motion  round  the  centre  E  from  b  towards  k . 

The  pin  4  will  therefore  reft  on  the  concave  arch  gfe 
as  the  pallet  turns  round.  When  the  force  of  the  ba- 
lance  is  fpent,  the  pallet  c  d  returns  towards  its  fir  lb  po¬ 
fition  1  he  pallet  gh  turns  along  wuth  it;  and  when 
the  point  of  the  ftrft  has  arrived  at  d,  the  beginning^ 
of  the  other  arrives  at  the  pin  4  ;  and,  proceeding  a 
little  farther,  this  pin  efeapes  from  the  concave  arch 
efg,  and  Aides  along  the  pallet  g  h,  pushing  it  afide, 
and  therefore  urging  the  pallet  round  the  centre  E,  and 
confequently  (by  means  of  the  connection  of  the  pul¬ 
leys)  urging  the  balance  on  the  axis  D  round  at  the 
fame  time,  and  in  the  fame  dire&ion.  The  pin  4 
efeapes  frorr,  the  pallet  g  hy  when  h  arrives  at  3  ;  but  in 
the  time  that  the  pin  4  was  Aiding  along  the  yielding 
pallet  g  h,  the  pin  3  is  moving  in  the  circumference 
BD  A  ;  and  the  iuftant  that  the  pin  4  efeapes  from  h  at 
3,  the  pin  3  arrives  at  2,  and  finds  the  beginning  c  of 
the  concave  arch  cb  a  ready  to  receive  it.  It  therefore 
refts  on  this  arch,  while  the  balance  continues  its  mo¬ 
tion.  This  perhaps  continues  till  the  point  b  of  the 
arch  comes  to  2.  The  balance  now  flops,  its  force  be- 
ing  fpent,  and  then  returns ;  and  the  pin  3  elcapesfrom 
the  circle  at  cy  Aides  along  the  yielding  pallet  c  d ,  and 
w'heri  it  efeapes  at  1,  another  pin  on  the  under  fide  of 
the  wheel  airives  at  4,  and  finds  the  arch  gfe  ready  to 
receive  it.  And  in  this  manner  will  the  vibration  of 
the  balance  be  continued. 

This  description  of  the  mode  of  action  at  the  fame 
time  points  out  the  dimenfions  which  muft  be  given  to 
the  parts  of  the  pallet.  The  length  of  the  pallet  c  d 
or  gh  mull  be  equal  to  the  interval  between  tw'o  fuc- 
cetding  pins,  and  the  diftance  of  the  centres  D  and  E 
mu'!  be  double  of  this.  The  radius  D  e  or  E g  may  be 
as  filial!  as  we  pleale.  The  concave  arches  c  b  a  and 
gfe  mull  be  continued  far  enough  to  keep  a  pin  fell¬ 
ing  on  them  during  the  whole  exeurfion  or  the  balance. 

'  he  angle  of  fcapement,  in  which  the  balance  is  under 
the  influence  of  the  wheels,  is  had  by  drawing  Dr  and 
D  d.  This  angle  c  D  d  is  about  30  ,  but  may  be  made 
greater  or  lefs. 

Fig.  B  will  give  fome  notion  how  the  two  pallets 
may  be  combined  on  one  verge  KL  reprefent »  the 
verge  with  a  pivot  at  each  end.  It  is  bent  into  a  crank 
MNO,  to  ac.mit  the  balance  wheel  between  its  branches. 

BC  reptefciiis  this  wheel,  feen  edgewife,  with  its  pins, 
alternately  on  different  lides.  The  pallets  are  aiio  ie- 
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preferred  edjjcwife  by  bed  and  bgf,  fixed  to  the  in- 
fide  of  the  bram  he*  of  the  crank,  fronting  each  other 
The  pofition  of  tb**‘r  acting  faces  may  be  feen  in  the 
preceding  figure,  on  the  veige  D,  where  die  oallet  gb  is 
reprefented  by  the  dotted  line  2  i,  as  being  iituated  be 
hind  the  pallet  c  d.  The  remote  pa'lct  z  i  is  olaccd  fo, 
that  when  the  point  d  of  the  near  pallet  is  jull  quitted 
by'  a  pin  i  on  the  upper  fide  of  the  wheel,  the  angle 
formed  by  the  face  and  the  arch  ot  reft  of  the  other 
pallet  is  jufl  ready  to  receive  the  next  o’n  2X  which 
lies  rn  the  under  tide  of  the  rim.  A  little  attention 
will  make  it  plain,  that  the  adtiorv  will  be  precifely  the 
fame  as  when  the  oa!!ets  wire  on  fepa-ate  axes  The 
pin  i  efcapes  from  d,  and  the  pm  i-  received  oT:  the 
arch  of  reft,  and  locks  the  wheel  while  the  balance  is 
continuing  its  motion.  When  it  returns,  2  gtts  ofF  the 
arch  of  reil.  pnfhcs  afide  the  p  filet  2  i,  tfcanes  from  it 
when  i  gets  to  i,  and  then  the  pin  3  finds  the  point  c 
ready  to  receive  it,  &c.  1  he  vibrations  may  be  lnciea- 
fed  bv  giving  a  fufficient  impulfe  through  the  angle  of 
feapement.  But  they  cannot  be  more  dian  a  certain 
quantity,  otherwife  the  top  N  of  the  crank  will  Itrike 
the  rim  of  the  wheel.  By  placirg  the  pins  at  the  ve* 
ry  edge  of  the  wheel,  the  vibrations  may  enfily  be  in- 
creafed  to  a  femicircle.  By  placing  them  at  the  points 
of  long  teeth,  the  crank  may  get  in  between  them,  and 
the  vibrations  expended  d ill  Urdu  r,  perhaps  to  240°. 

This  feapement  is  unquedionahly  a  very  good  one  ; 
and  when  equally  well  executed,  fhould  excel  Graln’n’s, 
both  by  having  but  tw'o  adting  faces  to  form  (andthefe 
of  hard  Heel  or  of  done),  and  by  allowing  us  to  make 
the  circle  ol  reft  exceedingly  fnall  without  diminilhing 
ti  e  adting  face  of  the  pallet  This  will  greatly  dimi- 
nifli  the  fridlion  and  the  influence  of  oil.  But,  on  the 
other  hand,  we  apprehend  that  it  is  of  very  difficult  ex¬ 
ecution.  The  figure  of  the  pallets,  in  a  manner  that 
fhall  be  fufceptible  of  adjustment  and  removal  for  repair, 
and  yet  fufficiently  accurate  and  Heady,  feems  to  us  a 
very  delicate  job. 

Mr  Cumming,  in  his  Elements  of  Clock  and  Watch- 
woik.  deferibes  ((lightly)  pallets  ot  the  very  fame  eon- 
(trillion,  making  what  he  conceives  to  be  cunfiderable 
improvements  in  the  form  of  the  adting  faces  and  the 
curves  of  rt  it  He  has  alfo  made  lome  watches  with 
this  feapement  ;  but  they  were  fo  difficult,  that  few 
worku.cn  can  be  found  fit  for  the  talk  ;  and  they  are 
exceedingly  del  cate,  ar,d  apt  to  be  put  out  of  order. 
The  connection  of  the  pafleu  with  each  other,  and  with 
the  vtige,  makes  the  whole  fuch  a  contorted  figure, 
that  it  is  eafily  bent  and  twilled  by  any  jolt  or  unfkil- 
ful  handling. 

There  remains  another  feapement  of  this  kind,  ha¬ 
ving  the  tooth  of  the  balanct-whetl  refting  on  a  cylin¬ 
drical  furface  011  the  axis  of  the  verge  dining  the  ex- 
curlions  of  the  balance  beyond  the  angle  of  feapement, 
and  which  differs  fomewliat  in  the  application  of  the 
maintaining  power  from  all  thofe  already  deferibed. 

'1  his  is  known  by  the  name  of  I)  up  lax's  feapement , 
and  is  as  follows:  big  16.  rcpitlcnts  the  tffential  part3 
greatly  map:  1  ed.  AD  is  a  portion  of  the  balance 
wheel,  having  teeth  j\  b,  g,  at  the  circumference  idicfe 
teeth  aie  entirely  for  producing  the  rejl  of  the  wheel, 
while  the  balance  is  making  excurfions  beyond  the 
feapement.  This  is  elTedtcd  by  means  cf  an  aga.e  cyr- 
linder  op  qy  on  the  verge.  Tiiis  cylinder  has  a  notch 


0 .  When  the  cylinder  tnrn3  round  iti  the  diredtion 
opq,  die  notch  ea‘dy  pafTea  the  tooth  B  which  is  reft- 
ing  on  the  cylindric  furface;  but  when  it  returns  in  the 
direction  q p  0,  the  tooth  B  gets  into  the  notch,  and 
follows  it,  preffing  on  ore  fide  cf  it  till  the  notch  comes 
into  the  pofition  0.  The  tooth,  being  then  in  the  po¬ 
fition  b.  efrapes  from  the  notch,  and  another  tooth 
drops  on  die  convex  furface  of  the  cylinder  at  B. 

jfibe  balance  wheel  is  Ifo  furnifhed  with  a  fet  of 
float  flat  -Puled  pirn,  Handing  upright  on  its  rim,  as  re- 
prefented  by  a,  D.  t  here  ia  alfo  fixed  on  the  wrge  a 
larger  cylinder  GFC  above  the  fmaller  one  0  p  7,  udth 
its  under  furf  ice  clear  ot  the  wheel,  and  hav;ng  a  pallet 
C,  ot  ruhyor  fapohire,  firmly  indented  into  it,  ?.nd  pro¬ 
jecting  fo  far  aa  j  ilt  to  keep  clear  of  the  pins  on  the 
wheel.  The  pofition  of  this  cy  linder,  with  refpcdl  to 
the  frr.aller  one  below  it,  is  fuch  that,  when  the  tooth 
b  is  t  fcaped.  110m  the  notch,  the  pallet  C  has  juft  puffed 
the  ofn  a ,  which  was  at  A  while  B  relied  on  the  fmall 
cy  linder  ;  but  it  moved  fiom  A  to  0,  while  B  moved  to 
b.  The  w'hetl  being  now  at  bberty,  the  pin  a  exerts 
its  preflure  on  the  pallet  C  ;n  the  molt  diieCt  and  ad¬ 
vantageous  manner,  and  gives  it  a  Itroiig  impuliion, 
following  and  acceleiating  it  til!  another  to  th  flops  on 
the  little  cylinder.  The  angle  of  feapement  depends 
partly  on  the  projection  of  the  pallet,  and  paitly  on  the 
diameter  of  the  fmall  cylinder  and  the  advance  of  the 
tooth  B  into  the  notch.  Independent  ot  the  action 
cn  the  fnrall  cylinder,  the  angle  of  feapement  would 
be  the  whole  arch  ot  t tie  large  cylinder  between 
C  and  But  a  Hops  before  it  is  clear  of  the  pallet, 
and  the  arch  of  impuliion  is  fhortened  by  all  the  (pace 
that  Is  deferibed  by  the  pin  while  a  tooth  moves  from 
B  to  b.  It  flops  at  a. 

We  are  informed  byr  the  bed  artifls,  that  this  fcane- 
ment  gives  great  latisfadtion,  and  equals,  if  it  do  not 
excel,  *  Iraham’s  cylindrical  feapement.  It  is  eaiicr 
made,  and  requires  very  little  oil  on  the  fmall  cylinder, 
and  none  at  all  on  the  pallet.  They  fay  that  it  is  the 
beft  for  pocket  watches,  and  is  coming  every  day  more 
into  repute  Theory  icems  to  accord  with  this  cha¬ 
racter.  The  refling  cylinder  may  be  made  very  finall, 
and  the  direCt  impulte  on  the  pallet  givc9  it  a  great  fu- 
periority  over  all  lhofe  aliendy  delcribed,  where  the  ac¬ 
tion  on  the  pallet  is  oblique,  and  therefore  much  force 
is  loll  by  the  influence  of  oil.  Bat  we  fear  that  much 
force  is  lofl  by  the  tooth  B  flnfling  its  place,  and  thus 
fhortening  the  arch  of  impulfion  ;  for  w'e  cannot  reckon- 
much  on  the  ddtion  of  B  on  the  fide  of  the  notch,  be- 
caufe  the  lever  is  fo  extremely  fhort.  Accordingly,  all 
the  watches  which  wre  have  feen  of  this  knul  have  a  ve¬ 
ry  flrong  main  fpring  in  pioportron  to  the  iize  and  vi¬ 
bration  of  the  balance  If  we  leflen  this  diminution  of 
the  angle  ot  impulfion,  by  leflening  ilie  cylinder  op  q9 
and  by  not  allowing  B  to  penetrate  far  into  the  notch, 
the  lmalleft  inequality  of  the  teeth,  or  (hake  in  the  pi¬ 
vots  of  the  balance  or  wheel,  will  caufe  irregularity’,  and 
even  uncertainties  in  the  locking  and  unlocking  the 
wliccd  by  this  cylinder. 

A  feapement  exceedingly  like  this  wa .  applied  long  ago 
by  Dotertre,  a  Breach  aitifl,  to  a  pendulum.  The  only 
difference  is,  that  in  the  pendulum  fcapt  merit  the  fmall 
cylinder  is  cut  tluough  to  the  centre,  half  of  it  only 
being  left  ;  but  the  pendulum  feapement  gives  a  more 
effedtive  employment  oi  the  maintaining  power,  becaulc- 
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Watch-  the  wheel  afts  on  the  pallet  during  the  whole  of  the  af- 
work-  fifled  vibration.  In  a  balance  fcapement,  if  we  attempt 
J~~~*  to  diminifh  the  incflicicnt  motion  of  the  pin  from  A  to 
ay  by  leffening  the  diameter  of  the  [mail  cylinder,  the 
hold  given  to  the  tooth  in  the  notch  will  be  fo  trifling, 
that  the  tooth  will  be  thrown  out  by  the  fmalleft  play 
in  the  pivot  holes,  or  inequality  in  the  length  of  the 
teeth. 

With  this  we  conclude  our  account  of  feapemepts, 
where  the  aft  ion  of  the  maintaining  power  on  the  ba¬ 
lance  is  fufpended  during  the  excurfion  beyond  the  angle 
of  impulflon,  by  making  a  tooth  reft  on  the  furface  of 
a  frrall  concentric  cylinder.  In  fuch  fcapements,  the 
balance,  duiing  its  excurfions,  is  almoft  free  from  any 
connection  with  the  wheels,  nrd  its  ifochronifm  is  di- 
(lurbed  by  nothing  but  the  friftion  on  this  furface. — 
We  come  now  to  fcapements  of  more  artful  conftruc- 
tion,  in  which  the  balance  is  really  and  completely  free 
dui  ing  the  whole  of  its  excurfion,  being  altogether  dif- 
engaged  f.otn  the  wheel  work  Thefe  are  called  de¬ 
tached  scapements.  They  are  of  move  recent  date. 
We  believe  that  Mr  Le  Roi  was  the  firft  inventor  of 
them,  about  the  year  1748.  In  the  Memoirs  of  the 
Academy  of  Paris  for  that  year,  and  in  the  Collection 
of  approved  Machines  and  Inventions,  we  have  descrip¬ 
tions  of  the  connivance.  The  balance  wheel  reason 
a  detent,  while  the  balance  is  vibrating  in  perfect  free¬ 
dom.  It  has  a  pallet  (landing  out  from  the  centre, 
which,  in  the  courfe  of  vibration,  pafTcs  clofe  by'  the 
point  of  a  tooth  of  the  wheel.  At  that  inftant  a  pin, 
counefted  with  this  pallet,  withdraws  the  detent  from 
the  wheel,  and  the  tooth  juft  now  mentioned  follows  the 
pallet  with  rapidity,  and  $>ivts  it  a  fmait  pufh  forward- 
Immediately  after,  another  tooth  of  the  wheel  meets  the 
other  claw  of  tie  duent,  and  the  wheel  is  again  locked. 
When  the  balance  returns,  the  pin  pufkes  the  detent 
back  into  its  former  place,  where  it  again  leeks  the 
wheel  Then  the  balance,  refnming  its  ftrft  diieftion, 
unlocks  the  wheel,  and  receives  another  impultion  from 
it.  Thus  the  balance  is  unconnefted  with  the  wheels, 
except  while  it  gets  the  impuliion,  and  at  the  moments 
of  unlocking  the  wheels. 

This  contrivance  has  been  1  educed  to  the  greateft 
poftible  fimplicity  by  the  Britifh  artifts,  and  feems 
fcarceiy  capable  of  farther  improvement.  The  follow¬ 
ing  is  one  of  the  mod  approved  conftruftions.  In 
fig.  17.  a  be  reprefents  the  pallet,  which  is  a  cylinder 
of  hard  fteel  or  done,  having  a  notcli  ah .  A  portion 
of  the  balance-wheel  is  repret'emed  by  AB.  It  is  pla¬ 
ced  fo  near  to  the  cylinder  that  the  cylinder  is  no  more 
than  clear  of  two  adjoining  teeth.  DE  is  a  long  fpring, 
fo  fixed  to  the  watch  plate  rt  E,  as  to  prefs  very  gent¬ 
ly  on  the  flop  pin  G.  A  fmall  ilud  F  is  fixed  to  that 
fide  of  the  fpring  that  is  next  to  the  wheel.  The  tooth 
of  the  wheel  rcits  on  this  dud,  in  fuch  a  manner  that 
the  tooth  a  is  juft  about  to  touch  the  cylinder,  and  the 
tooth/ is  juft  clear  ot  it.  Another  fpring,  extremely 
(lender,  is  attached  to  the  fpring  DE,  on  the  fide  next 
the  balance* wheel,  and  claps  clofe  to  it,  but  keeping 
clear  of  the  ilud  F,  and  having  its  point  0  projecting 
about  T^tli  of  an  inch  beyond  its  extremity.  When 
the  point  0  is  prefled  towards  the  wheel,  it  yields  moft 
readily  ;  but,  when  prefled  in  the  oppofite  direftion,  it 
carries  the  fpring  DE  along  with  it.  The  cylinder  be¬ 
ing  fo  placed  on  the  verge  that  the  edge  a  of  the  notch 


is  clofe  by  the  tooth  ay  a  hole  is  drilled  at  /,  clofe  by 
the  projecting  point  of  the  (lender  fpring,  and  a  fmall 
pin  is  driven  into  this  hole.  This  is  the  whole  appa¬ 
ratus;  and  this  fituation  of  the  parts  corresponds  to  the 
quiefeent  pofition  of  the  balance. 

Now,  let  the  balance  be  turned  out  of  this  pofition 
80  or  90  degrees,  in  the  direftion  a  be.  When  it  is 
let  go,  it  returns  to  this  pofition  with  an  accelerated 
motion.  The  pin  i  ftrikes  on  the  orojefting  point  of 
the  (lender  fpring,  and,  prefling  the  ftrorig  fpring  DE 
outward  from  the  wheel,  withdraws  the  flud  E  from 
the  tooth  ;  and  thus  unlocks  the  wheel.  The  tooth  a 
engages  in  the  notch,  and  urges  round  the  balance. 
The  pin  1  quits  the  (lender  fpring  before  the  tooth  quits 
the  notch  ;  fo  that  when  it  is  clear  of  the  pallet,  the 
wheel  is  locked  agsin  on  the  ftud  F,  and  another  tooth 
g  is  now  in  the  place  of  a,  ready  to  aft  in  the  fame 
manner.  When  the  force  of  the  balance  is  (pent,  it 
(Ions,  and  then  returns  toward  its  quiefeent  pofition 
with  ?  motion  continually  accelerated.  The  pin  1  arrives 
at  the  point  0  of  the  (lender  fpring,  raifes  it  from  the 
ftrong  fpring  without  did  tubing  the  latter,  and  almoft 
without  bang  difturbed  bv  this  trifling  obllacle  ;  and  it 
goes  oi!,  turning  in  the  direftion  abcy  till  its  force  is 
again  (pent;  it  ftopa,  returns,  again  unlocks  the  wheel, 
and  gets  a  new  impulfion.  And  in  this  manner  the 
vibrations  a«e  continued.  ,  Thus  we  fee  a  vibiation,  al¬ 
moft  free,  maintained  in  a  manner  even  more  fimple  than 
the  common  crutch  fcapement.  The  impulfc  i3  given 
direft,  without  any  decompofition  by  oblique  action, 
and  it  is  continued  through  the  whole  motion  of  the 
wheel.  No  part  of  this  motion  is  loft,  as  in  Dupleix’s 
fcapement,  by  the  gradual  approach  of  the  tooth  to  its 
aftive  pofition.  Very  little  force  is  required  for  un- 
locking  the  wheel,  bccaufe  the  fpring  DEE  is  made 
{lender  at  the  remote  end  E,  fo  that  it  turns  round  E 
almoft  like  a  lever  turning  on  pivots.  A  iudvlcu  twitch 
of  the  watch,  in  the  direftion  b  a,  might  chance  to  un¬ 
lock  the  wheel.  But  this  will  only'  derange  one  vibra¬ 
tion,  and  even  that  not  confiderabiy,  becaule  the  teeth 
are  fo  dole  to  the  cylinder  that  the  wheel  cannot  ad¬ 
vance  till  the  notch  comes  round  to  the  place  of  fcape¬ 
ment.  A  tooth  will  continue  prefilng  on  the  cylinder, 
and  by  its  friftion  will  change  a  little  the  extent  and 
duration  of  a  (ingle  vibration.  The  greateft  derange¬ 
ment  will  happen  if  the  wheel  fhould  thus  unlock  by  a 
jolt,  while  the  notch  pafles  through  the  arch  of  fcape¬ 
ment  in  the  returning  vibration.  Even  this  will  not 
greatly  derange  it,  when  the  watch  is  clean  and  vibra¬ 
ting  wide  ;  becaufe,  in  this  pofition,  the  balance  has  its 
greateft  momentum,  and  the  direftion  or  the  only  jolt 
that  can  unlock  the  wheel  tend3  to  increafe  this  mo¬ 
mentum  relatively.  In  ftiort,  confideriug  it  theoreti¬ 
cally,  it  feems  an  almoft  perfeft  fcapement ;  and  the  per¬ 
formance  of  many  of  theic  watches  abundantly  confirms 
that  opinion.  They  arc  known  to  keep  time  for  many 
days  together,  without  varying  one  ftcond  from  day  to 
day  ;  and  this  even  under  coniiderable  variations  of  the 
maintaining  power.  Other  detached  fcapements  may 
equal  this,  but  we  fcarceiy  expeft  any  to  exceed  it ;  and 
its  fimplicity  is  fo  much  fuperior  to  any  that  we  have 
feen,  that,  on  this  account,  we  are  difpofed  to  give  it 
the  preference.  We  do  not  mean  to  fay  that  it  is  the 
beft  for  a  pocket  watch.  Perhaps  the  fcapement  of 
Dupleix  or  Graham  may  be  preferable,  as  being  fuf- 

ceptiblc 


Watch. 

work. 


Wutch- 

work. 


W  A  T  [  793  ]  w  A  T 


ceptible  of  greater  ftrength,  and  more  able  to  with  Hand 
jolts.  Vet  it  is  a  fad  that  fome  of  the  watches  made  in 
this  form  by  Arnold  and  others  have  kept  time  in  the 
wonderful  manner  abovementioned  while  catried  about 
in  the  pocket. 

Mr  Mndge  of  London  invented,  about  the  year  r  763, 
another  detached  feapement,  of  a  dill  more  ingenious 
conftru&ion.  It  is  a  counteipait  of  Mr  Cumming’s 
feapement  for  pendulums.  ri  he  contrivance  is  to  this 
cffedL  In  fig.  iS.  a  be  reprefents  the  balance.  Its 
axis  is  bent  into  a  large  crank  EFGH1K,  fufficiently 
roomy  to  admit  within  it  two  other  axes  M  and  L, 
with  the  proper  cocks  for  receiving  their  pivots.  The 
three  axes  form  one  ftraight  line.  About  thefe  fmaller 
axes  are  coiled  two  auxiliary  fprings,  in  oppofite  di¬ 
rections,  having  their  outer  extremities  fixed  in  the 
ftuda  A  and  13.  The  balance  has  its  fpring  alfo,  as 
ufual,  and  the  three  fprings  are  fj  difpofed  that  each  of 
them  alone  would  keep  the  balance  at  reft  in  the  fame 
pofition,  which  we  may  fuppofe  to  he  that  reprefented 
in  the  figure.  The  auxiliary  fprings  A  and  13  are  con¬ 
nected  with  the  balance  only  occalionally,  by  means  of 
the  arms  m  and  ti  piojeCting  from  their  refpcCtive  axes. 
Thefe  arms  are  catched  on  oppofite  fides  by  the  pins  0, 
p,  in  the  branches  of  the  crank  ;  fo  that  when  the  ba 
lance  turns  round,  it  carries  one  or  other  of  thofe  arms 
round  with  it,  and,  during  this  motion,  it  is  afteCted  by 
the  auxiliary  fpring  connected  with  the  arm  fo  carried 
round  by  it. 

Let  us  luppofe  that  the  balance  vibrates  f  on  each 
fide  of  its  ouiefeent  poiition  a  h  c,  fo  that  the  radius 
Ea  acquires,  alternately,  the  pofitions  E  h  and  E  o 
The  auxiliary  fprings  are  connected  with  the  wheels  by 
a  common  dead-beat  pendulum  feapement,  fo  that  each 
can  be  feparately  wound  up  about  30%  and  retained  in 
that  pofition.  Let  us  alfo  fuppofe  that  the  fpring  A 
has  been  wound  up  30°  in  the  dirc&ion  ab ,  by  the 
wheel- work,  and  that  the  point  a  of  the  rim  of  the  ba¬ 
lance,  having  come  from  c,  is  pafting  through  a  with 
its  greatefl  velocity.  When  the  radius  E  a  has  puffed 
a  30°  in  its  courie  toward  b,  the  pin  0  finds  the  arm 
m  in  its  way,  and  carries  it  along  with  it  till  a  gets 
to  b .  But,  by  carrying  away  the  arm  m,  it  has  un¬ 
locked  the  wheel-work,  and  the  fpring  13  is  now  wound 
up  30°  in  the  other  direction,  but  has  no  couutCfion 
with  the  balance  during  this  operation.  Thus  the  ba¬ 
lance  finifhes  its  ft  mi  vibration  a  b  of  i  2  0°,  oppofed  by 
its  own  fpring  the  whole  way,  and  by  the  auxiliary 
fpring  A  through  an  angle  of  90°.  It  returns  to  the 
pofition  E  a,  aided  by  A  and  by  the  balance  fpring, 
through  an  angle  of  1200.  In  like  manner,  when  E  a 
lias  moved  30°  toward  the  poiition  lie,  the  pin  p  meets 
with  the  arm  n,  and  carries  it  along  with  it  through  an 
angle  of  9 o°,  oppofed  by  the  fpring  B,  and  then  returns 
to  the  pofition  Ed,  aftifted  by  the  fame  fpring  through 
an  arch  of  120°. 

Thus  it  appears  that  the  balance  is  oppofed  by  each 
auxiliary- fpring  through  an  angle  of  90°,  and  aftifted 
through  an  angle  of  1  2 o'\  This  oilference  of  aCtion 
maintains  the  vibrations,  and  the  nectffary  winding  up 
of  the  auxiliary  fprings  is  performed  by  the  wheel- 
work,  at  a  time  when  they  aie  totally  difengaged  from 
the  balance.  No  irregularity  of  the  wheel-work  can 
have  any  influence  on  the  foiee  of  the  auxiliary  fprings, 
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and  therefore  the  balance  is  completely  difengaged  fro  m 
all  thefe  irregularities,  except  in  the  fhirt  moment  of 
unlocking  the  wheel  that  wind-,  up  the  fpougs. 

This  is  a  moft  ingenious  conftrnCUon,  and  the  neared 
approach  to  a  free  vibration  that  has  yet  been  though c 
of.  It  deferves  particular  remark  that,  during  the  whole 
of  the  returning  or  accelerated  femivibration,  the  united 
force  of  the  fprings  is  proportional  to  the  dillance  from 
the  quiefeent  pofition.  The  fame  may  be  faid  of  the 
retarded  excurfion  beyond  the  angle  of  impulfe  :  there - 
foie  the  only  deviation  of  the  forces  from  the  law  of 
cycloidal  vibration  is  during  the  motiou  from  the  qu  ef- 
cent  pofition  to  the  meeting  with  the  auxiliary  fpiing. 
Therefore,  as  the  forces,  on  both  fides,  beyond  this 
angle,  are  in  their  due  proportion,  and  the  balance  al¬ 
ways  makes  fuch  cxcurfions,  there  fee  ins  nothing  to 
diliurb  the  ifochronifm,  whether  the  vibrations  are  wide 
or  narrow.  Accordingly,  the  performance  of  this  fcape- 
ment,  under  the  fevereft  trials,  equalled  any  that  weic 
compared  with  it,  in  as  far  as  it  depended  on  feapement 
alone.  But  it  is  evident  that  the  execution  of  tliis  fcape- 
rnent,  though  moll  Ample  in  principle,  muft  always  be 
vaftly  more  difficult  than  the  one  deferibed  before. 
There  is  fo  little  room,  that  the  parts  muft  be  exceed¬ 
ingly  fmall,  requiring  the  mod  accurate  wcrkmanfhip. 
We  think  that  it  may  be  greatly  Amplified,  prtferving 
all  its  advantages,  ar.J  that  the  parte  may  be  made  of 
more  than  twice  their  prefent  Axe,  with  even  ltf*  load 
on  the  balance  from  the  inertia  of  matter.  This  im¬ 
provement  is  now  carrying  into  effeci  by  a  friend. 

Still,  however,  we  do  not  fee  that  this  feapement  is, 
theoretically,  fnperior  to  the  hft.  The  irregularities  of 
maintaining  power  aftebt  that  feapement  only  in  the 
arch  of  impulAon,  where  the  velocity  is  great,  and  the 
time  of  action  very  fmall.  Moreover,  the  chief  effect 
of  the  irregularities  is  only  to  enlarge  the  excurAons  ; 
and  in  thefe  the  wheels  have  no  concern. 

Mr  Mudge  has  alfo  given  another  detached  feape¬ 
ment,  which  he  recommends  for  pocket  watches,  and 
executed  entirely  to  his  fatisfaHion  in  one  made  for  the 
Queen.  A  dead  beat  pendulum  feapement  is  enteroo- 
fed,  as  in  the  laft,  between  the  wheels  and  the  balance. 
The  crutch  EDF  (hg.  19.)  lias  a  third  arm  DG,  Hand¬ 
ing  outwards  from  the  meeting  cf  the  other  two,  and 
of  twice  their  length.  i’his  arm  terminates  in  a  fork 
AGB.  i  he  verge  V  has  a  pallet  C,  which,  when  ?!1 
is  at  reft,  would  ftand  between  the  points  A,  B  of  the 
fork.  But  the  wheel,  by  its  adlion  on  the  pallet  E, 
forces  the  fork  into  the  pofition  B g  b,  the  point  A  of 
the  fork  being  now  where  B  was  before,  juft  touching 
the  cylindrical  furface  of  the  verge.  The  feapement  of 
the  crutch  EDF  is  not  accurately  a  dead  teat  feape¬ 
ment,  but  lias  a  very  fninll  recoil  beyond  the  angle  cf 
imp  til  Aon.  By  thus  circumftance  the  branch  A  (now 

at  15 )  is  made  to  prefs  moil  gently  on  the  cylinder,  and 
keeps  the  wheel  locked,  while  the  balance  is  going 
round  in  the  dircbfion  Bi  IA.  The  point  A  gets  mo¬ 
ving  from  A  to  B  by  means  of  ?.  notch  in  the  cylinder, 
which  turns  round  at  the  fame  time  by  the  abtiou  of 
the  branch  AG  on  the  pallet  C;  but  A  does  not  touch 
the  cylinder  during  this  motion,  the  notch  leaving  free 
room  for  its  paffage.  When  the  balance  ictnms  flora 
its  excurlion,  the  pallet  C  ftrikes  on  the  branch  A  (Ail! 
at  B;,  and  unlocks  the  wheel.  This  now  adiing  on  the 
5  H  crutch 
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W  f-cl-  crunch  pallet  F,  caufes  the  branch  b  of  the  fork  to  fol- 
Wuik*  low  the  pallet  C,  and  give  it  a  fir  eng  impulfe  in  the  di- 
je&ion  in  which  it  is. then  moving,  cauling  the  balance 
to  make  a  femivibratlon  in  the  dire£lion  AHB.  The 
fork  is  now  in  the  Situation  A  fimilar  to  B gl9  and 
the  wheel  is  again  locked  on  the  crutch  pallet  E. 

The  intelligent  reader  will  admit  this  to  be  a  very 
fteady  and  effective  fcapement.  The  lockage  of  the 
wheel  is  procured  in  a  very  ingenious  manner  ;  and  the 
fn&ion  on  the  cylinder,  neceflary  for  effecting  this, 
may  be  made  as  fmall  as  wc  pleafe,  notwithftanding  a 
very  ftrong  a&ion  of  the  wheel  :  For  the  prefiure  of 
the  folk  on  the  cylinder  depends  entirely  on  the  degree 
of  recoil  tint  is  formed  on  the  pallets  E  and  F.  Pref- 
fure  on  the  cylinder  is  not  hid ifpkmf ably  neceflary,  and 
the  crutch  fcapement  might  be  a  real  dead  beat.  But  a 
fmall  recoil,  by  keeping  the  fork  in  contact  with  the 
cylinder,  gives  the  moil  perfedl  fleadinefs  to  the  motion. 
The  ingenious  inventor,  a  man  of  approved  integrity 
and  judgment,  declares  that  her  Majefly’s  watch  was 
the  bed  pocket  watch  lie  had  ever  fecn*£.  We  aie  not 
difpoied  to  queilion  its  excellency.  We  faw  an  expe- 
liment  watch  of  this  eonilrudlion,  made  by  a  country 
artiil,  having  a  balance  fo  heavy  as  to  vibrate  only  twice 
in  a  fecond.  Every  vibration  was  ferifihly  beyond  a 
turn  and  a  half,  or  540°.  The  artifl  allured  us,  that 
when  its  proper  balance  was  in,  vibrating  fomevrhat 
more  than  five  times  in  a  fecond,  the  vibrations  even 
exceeded  this.  He  had  procured  it  this  great  mobility 
by  fubflituting  a  roller  with  fine  pivots  in  place  of  the 
limplc  pallet  of  Mudge.  Thu  great  extent  of  detached 
vibration  is  an  unquestionable  excellence,  and  is  peculiar 
to  thofe  two  fcapements  of  this  ingenious  art  if L 

Very  ingenious  fcapements  have  been  made  by  Ern- 
fhaw,  Howel,  Hay  Icy,  and  other  Britifh  art  ids;  and  ma¬ 
ny  by  the  artids  of  Paris  and  Geneva.  But  we  mult 
conclude  the  aiticle,  having  deferibed  all  that  have  any 
difference  in  principle. 

The  fcapement  having  been  brought  to  this  degree 
of  perfection,  we  have  an  opportunity  of  making  expe¬ 
riments  on  the  law  of  aCtion  of  fprings,  which  has  been 
too  readily  affumed.  We  think  it  tafy  to  demondrate, 
that  the  figure  of  a  fpring,  which  mud  have  a  great  ex¬ 
tent  of  rapid  motion,  will  have  a  confvderable  influence 
on  the  force  which  it  i.npieffcs  on  a  balance  in  aHual 
motion .  The  accurate  determination  of  this  influence  is 
not  very  difficult  in  fome  fimple  cafes  It  is  the  greatelt 
'of  all  in  the  plane  fpirai,  and  the  ltaft  in  the  cylindri- 
cal ;  and,  in  this  lalt  form,  it  is  fo  much  lefs  as  the  dia¬ 
meter  is  lefs,  the  length  of  the  fpring  being  the  fame. 

employing  many  turns,  in  order  to  have  the  fame 
ultimate  for&  at  the  extremity  of  the  excui  lion,  this  in¬ 
fluence  is  increafed.  A  particular  length  of  fpring, 
therefore,  will  make  it  equal  to  a  given  quantity  ;  aiul 
it  may  thus  compenfate  for  a  particular  magnitude  of 
fri&ion,  and  other  obdr unions.  This  accounts  for  the 
obfervation  of  Le  Roy,  who  found  that  every  fpring,  ■ 
when  applied  to  a  movement ,  had  a  certain  length,  which 
made  the  wide  and  narrow  vibrations  ifochronous.  His 
method  of  trial  was  fo  judicious,  that  there  can  be  no 
doubt  of  thejudnefs  of  his  conclusion.  His  time-keeper 
had  no  fuzee  ;  and  when  the  lad  revolution  of  the  main 
wheel  was  going  on,  the  vibrations  were  but  of  half  the 
extent  of  thofe  made  during  the  fird  revolution.  With¬ 
out  minding  the  real  rate  of  going,  lie  only  compared 


the  duration  of  the  fird  and  lad  revolution  of  the  mi-  vV.tch- 
nute  hand.  An  artid  of  our  acquaintance  repeated  WOflu 

thefe  experiments,  and  with  the  fame  refult :  But,  un .  - v - 

fortunately,  could  derive  little  benefit  from  them  ;  be- 
caufe  in  one  date  of  the  oil,  or  with  one  balance,  lie 
found  the  lengths  of  the  fame  fpring,  which  produced 
ifochronous  vibrations,  were  different  from  thofe  which 
had  this  effeft  in  another  date  of  the  oil,  or  with  ano¬ 
ther  balance.  Ilealfo  obferved  another  differences 
the  rate,  arifing  from  a  difference  of  pofition,  according 
as  XI[,  VI,  III,  or  IX,  was  uppermod  ;  which  diffe¬ 
rence  plainly  arifes  from  the  flagging  of  the  fpring  by 
its  weight,  and,  in  that  date,  adling  as  a  pendulum. 

This  unluckily  put  a  dop  to  bis  attempts  to  leffen  this 
hurtful  influence  by  employing  a  cylindrical  fpirai  of 
fmall  diameter  and  great  length. 

WATER-B  lowing  Machine,  called  in  French 
Soufflet  ePeau  or  trompe ,  js  a  machine  which,  by  the  ac¬ 
tion  of  falling  water,  fupplies  air  to  a  blad  furnace.  It 
confifis  of  an  upright  pipe,  through  which  a  ffiower  of 
water  is  made  to  fall;  and  this  (bower  carries  down  with 
it  a  mafs  of  air,  which  is  received  beneath  in  a  kind  of 
tub,  and  conduced  to  the  furnace  by  means  of  a  pipe. 

The  fird  idea  of  fuch  a  machine  was  doubtlefs  fuggeded 
by  thofe  local  winds,  which  are  always  produced  by  na¬ 
tural  falls  of  water  over  precipices,  and  in  the  moun¬ 
tains  (fee  page  278  of  this  Volume)  ;  but  perhaps  we 
are  indebted  for  the  fird  accurate  theory  of  it  to  Pro- 
feflbr  Venturi. 

That  philofopher,  in  his  experimental  refearches  con¬ 
cerning  the  lateral  communication  of  motion  in  fluids, 
proves  that  the  water-blowing  machine  affords  air  to 
the  furnace,  by  the  accelerating  force  of  gravity  and  the 
Literal  communication  of  motion  combined  together. 

He  begins  with  an  idea,  which,  he  candidly  acknow¬ 
ledges,  did  not  dcape  the  penetration  of  Leonardo  Da 
Vinci.  Suppofe  a  number  of  equal  balls  to  move  in 
contadl  with  each  other  along  the  horizontal  line  AB 
(Plate  XLVI.  fig.  1.).  Imagine  them  to  pafs  with 
an  uniform  motion,  at  the  late  of  four  balls  in  a  fe¬ 
cond.  Let  us  take  BF,  equal  to  16  feet  Englifh.  Du¬ 
ring  each  fecond  four'  balls  will  fall  from  B  to  F,  and 
their  rtfpe&ive  ditlances  in  falling  will  be  nearly  BC  =: 

I,  CD,  n  3,  DE  nr  5,  ET  n  7.  Wc  have  here  a 
very  evident  reprefentation  of  the  reparation,  and  fuc- 
ceffive  elongation,  which  the  accelerating  force  of  gravity 
produces  between  bodies  which  fall  after  each  other. 

The  rain  water  flows  out  of  gutters  by  a  continued 
current ;  but  during  its  fall  it  feparates  into  portions  in 
the  vertical  dire&iou,  and  ftrikes  the  pavement  with 
diflindl  blows.  The.  water  likewife  divides,  and  is  lcat- 
tered  in  the  horizontal  dtre&ion.  The  it. earn  which 
i flues  out  of  the  gutter  may  be  one  inch  in  diameter, 
and  ffrike  the  pavement  over  the  fpace  of  one  foot.  The 
air  which  exifts  between  the  vertical  and  horizontal  re¬ 
parations  of  the  water  which  falls,  is  impelled  and  car¬ 
ried  downwards.  Other  air  fucceeds  laterally  ;  and  in 
this  manner  a  current  of  air  or  wind  is  produced  round 
the  place  flruck  by  the  water.  Hence  the  following 
idea  of  a  water-blowing  maching  : 

Let  BCDE  (fig.  2.)  rep**efent  a  pipe,  through  which 
the  water  of  a  canal  AB  falls  into  the  lower  receiver 
MN.  The  Tides  of  the  tube  have  openings  all  round, 
through  which  the  air  freely  enters  to  fupply  what  the 
water  carries  down  in  its  fall.  This  mixture  of  water 

v  and 
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Watch-  and  air  proceeds  to  ftrike  a  mafs  of  (lone  Q_;  whence 
wrrh  rebounding  through  the  whole  width  of  the  receiver 

- v -  MN,  the  water  feparates  from  the  air,  and  falls  to  the 

bottom  at  XZ,  whence  it  is  difeharged  ir.to^the  lower 
channel  or  drain,  by  011c  or  more  openings  TV7.  I  he 
air  being  lefs  heavy  than  the  water,  occupies  the  upper 
part  of  the  receiver  ;  whence  being  urged  through  the 
upper  pipe  O,  it  is  conveyed  to  the  forge. 

It  has  been  fcppqfed  by  fome  eminent  cliemifts,  that 
the  air  which  paffes  through  the  pipe  O  is  furnifhed 
by  the  decomnolition  of  water.  To  afeertain  whether 
this  be  the  cafe  or  not,  our  author  Formed  a  watei- 
blowing  engine  of  a  fmall  fize.  Ilie  pipe  BD  was  two 

*?  .  P  .  i'  r  .  *  1  _l.. 


inches  m  diameter,  and  four  feet  in  height.  When 
v/ater  accurately  tilled  the  fediion  BC,  and  all  the  late¬ 
ral  openings  of  the  pipe  BDEC  were  doled,  the  pipe 
O  no  longer  olfeved  any  wind.  It  is  therefore  evident, 
that  in  the  open  pipes  the  whole  of  the  wind  comes 
from  the  atmofphere,  and  np  portion  i3  afforded  by  the 
decompofition  of  water.  It  remains,  therefore,  to  de¬ 
termine  the  circumdances  proper  to  drive  into  the  re¬ 
ceiver  MN  the  greateft  quantity  of  air,  and  to  meafiire 
that  quantity. 

1.  To  obtain  the  greateft  effe&  from  the  acceleration 
of  gravity,  it  is  necell'ary  that  the  water  fhould  begin  to 
fa]l ’at  ]3C,  (fig.  2 . }  with  the  lealt  poflihle  velocity  ; 
and  that  the  height  of  the  water  FB  fhould  be  no  more 
than  is  neceflary  to  fill  the  fedtion  BC  Onr  author 
fuppofes  the  vertical  velocity  of  this  feftion_to  be  pro 
duced  by  an  height  or  head  equal  to  BC. 

2.  We  do  not  yet  know,  by  dirett  experiment,  the 
diltance  to  which  the  lateral  communication  of  motion 
between  water  and  air  can  extend  itfelf;  but  we  may  ad¬ 
mit  vvi'h  confidence,  that  it  can  take  place  in  a  fc&ion 
double  that  of  the  original  feftion  with  which  the  wa 
ter  enters  the  pipe.  Let  us  funpofe  the  fection  of 
the  pioe  BDEC  to  be  double  the  fettion  of  the  wa¬ 
ter  at  BC  ;  and,  in  order  that  the  ltream  of  fluid  may 
extend  and  divide  itfelf  through  the  whole  double  fec¬ 
tion  of  the  pipe,  fome  bars,  or  a  grate,  are  placed  in 
BC,  to  diilribute  and  fcattcr  the  water  through  the 
whole  internal  part  of  the  pipe.  ..... 

Since  the  air  is  required  to  move  in  t  ie  pipe  O 
with  a  ceitain  velocity,  it  mull  be  compreiTed  in  the  re¬ 
ceiver.  This  compreflion  will  he  proportioned  to  the 
fum  of  the  accelerations,  which  fliall  have  been  deil ray¬ 
ed  in  the  inferior  part  KD  of  the  pipe.  !  aking  kl) 
=  )>;  feet,  "we  fhall  have  a  preffure' fufflcient  to  give  . 
the  requilite  velocity  in  the  pipe  O.  The  ( 'ties  or  the 
portion  KD,  as  well  as  thofe  of  the  tecetver  MN,  nmll 
be  exa&ly  cloftd  in  every  patt. 

4.  r[  he  lateral  openings  in  the  remaining  part  of  the 
pipe  BK  may  be  fo  ditoofcd  and  multiplied,  particular¬ 
ly  at  the  upper  part,  that  the  a,r  may  have  free  aecets 
•within  the  tube.  We  will  fuppeie  them  to  be  fitch  that 
0,1  foot  height  of  water  might  be  fuffic.ert  to  give  the 
neceflary  velocity  to  the  air  at  its  introduftion  through 
the  apertuies. 

All  thele  conditions  being  attended  to,  and  itippo- 
fing  the  pipe  BD  to  be  cylindrical,  it  is  required  to  de- 
tetminc  the  quantity  of  air  which  paffes  in  a  given  time 
through  the  circular  fection  KL.  Let  ns  take  in  feet 

KB  =  I,i  ;  BC  BE  =  a  ;  BD  l-  By  the  com 
5JJOI1  theory  of  tailing  bodies,  the  vd  'city  in  K  L  will  be 
7>76  V  W  *r  i  —  M  )  ;  tllt:  circular  fedtiou  KL  = 
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0,-785  rr*.  Admitting  the  air  in  KL  to  have  acqui-  Watch- 
red  the  fame  velocity  as  the  water,  the  quant. tv  of  w*aving. 

the  mixture  of  the  water  and  air  which  paffes  111  a  fe-  - v - 1 

cond  through  KL  is  ”  6,  1  si  \/  (11  -f-  b  L  ')• 

We  mutt  deduct  from  the  quantity  (a  -f  l> —  M)  that 
height  which  anfwers  to  the  velocity  the  water  mult 
lofe  by  that  portion  of  velocity  which  it  communicates 
to  the  air  laterally  introduced  ;  but  this  quantity  is  fo 
fmall  that  it  may  be  negledled  in  the  calculation.  The 
water  which  paffes  in  the  fame  time  ot  one  fecund  thro’ 

BC  is  =  0.4  V  v/  'a +  0,1).  Confequently,  the  quan¬ 
tity  of  air  which  paffes  in  one  fecond  through  KL,  will 
he  =  6,  1  a*  V  (a  + 1>  —  1.4)  —  °>-1  a 1  V7  (a  +  °> 1  )• 
taking  the  air  itfelf,  even  in  it3  ordinary  Hate  of  compref- 
tion,  under  the  weight  of  the  atmofphere.  It  will  be  pro¬ 
per,  in  praftical  applications,  to  deduft  one- fourth  from 
this  quantity  \  1  •  On  account  of  the  fhocks  w  hich  the  fcat- 
tered  water  futtains  againft  the  inferior  part  of  the  tube, 
which  deprive  it  of  part  of  its  motion  ;  and,  2.  Bci  aufe 
it  mutt  happen  that  the  air  in  LK  will  not,  in  all  its 
parts,  have  acquired  the  fame  velocity  as  the  water. 

If  the  pipe  O  do  not  difeharge  the  whole  quantity  of 
air  afforded  by  the  fall,  the  water  will  defeend  at  XZ  ; 
the  point  K  will  rile  in  the  pipe,  the  afflux  of  air  will 
diminifli,  and  part  of  the  wind  will_  iffue  out  ot  the 
lower  lateral  apertures  of  the  pipe  BK. 

We  (fall  not  here  examine  the  greater  or  lefs  degree 
of  perfection  of  the  different  forms  of  water- blowing 
machines  which  are  ufed  at  various  iron  forges  ;  fuch  as 
thofe  of  the  Catalans,  and  elfewliere.  Thefe  points 
may  be  eafily  determined  from  the  principles  here  laid 
down,  compared  with  thofe  eftablilhed  in  the  articles 
Resistance  of  Fluids  (F.nrycL),  and  Dynamics  (Sup- 
plnrcnt.).  . 

WEAVING  (fee  EncycL)  is  an  operation,  which, 
by  means  of  a  well-known  inilrument  called  the 
ving-lcom ,  has  hitherto  been  performed  by  bodily  la¬ 
bour.  That  labour  i s  pretty  fevere  ;  and  Mr  Robert 
Millar,  an  ingenious  calico- pi  inter  in  the  county  ot 
Dumbarton,  bcothnd,  wilhing  to  leflen  it,  invented, 
fome  years  ?go,  a  weaving-loom,  which  may  be  wrought 
by  water,  fbun,  lioifes,  or  any  other  power.  For  his 
invention  lie  received  a  patent,  dated  June  26th  1796  ; 
and  though  truth  compels  us  to  fay,  that  vve  do  not 
think  it  likely  to  emulate  the  fpinning  machine  of  Ark¬ 
wright,  it  is  fufiicieutly  ingenious  to  dderve  notice  in  a 
Work  of  this  kind.  The  following  is  his  own  deferip- 
tion  of  his  patent  weaving  loom  : 

Fig.  1.  (Plate  L  )  reprefents  a  fide  view  of  the 
loom,  AA,  I > C ,  CC,  DD,  being  the  frame.  *  is  an 
axis  (which  we  ihail  call  the  fpindle  i  acrofs  the  frame. 

On  this  axis  is  a  Iheevc  b ,  two  inch  ’s  Ruck.,  having  a 


groove  round  it,  two  inches  deep,  and  hair  an  inch 
wide.  The  bottom  of  this  groove  is  circular,  c.o-  pt 
in  one  part  cy  where  it  is  hlieti  up  to  the  top  ;  a  v.  >  ./ 
reds  on  the  bottom  of  this  groove,  an  is  lifted  .v  by 
it  when  the  elevation  1  comes  round  to  ’  r,tuatioL  >e- 
pre  feu  ted  in  the  figure.  ly  this  nm*io«  w  lever  J 
ads  on  the  ratchet  wheel  e  by  the  catch  a  o.-  .-wa 

it  forward  one.tooth,  each  revolution  of  the  i .ic ^ > c .  i.is 
ratchet  wheel  is  in  ■  iron  franu  sg,  which  ailo  pro¬ 
perly  carries  the  t»vo  catches  t  and  «,  which  are  cun- 
netted  with  it  rx  v  1  he  catch  u  holds  the  rate  he  t- 
wheel  in  b-  V  btion,  wh  lethc  lever  and  the  catch  /, 
are  moved  by  the  gio ovc  r  in  the  iheevc.  On  vhe  arbor 
5  H  2  of 
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W  nv  n?  0r  tfie  ratchet  is  a  fmall  pinion  h,  working  in  the  wheel 
v  f ;  this  wheel  is  fixed  on  the  end  of  the  roller  e  of  fig. 
3-  On  the  fide  of  the  iheeve  b  is  fixed  a  wiper  /,  which 
1  fts  the  treadle/.  This  treadle  turns  on  its  joints  in 
the  t'heevc  E,  which  is  fixed  to  the  fide  of  the  frame  A 
r.ivl  1)  ;  it  is  kept  pr  effing  on  the  bottom  of  the  groove 
in  the  Ihecve  by  a  fpring  w,  fixed  to  the  frame  fide  A, 
and  having  a  (lender  rod  n  from  its  extremity,  joining  it 
with  the  treadle  at  /.  T  orn  the  point  of  the  treadle 
there  goes  a  belt  which  paftls  over  the  pulley  p, 
which  is  feen  edgewife  in  this  figure,  and  is  joined  to 
the  top  of  the  fly  pin  q ,  of  fig.  2.  At  the  end  of  the 
frame  A  is  the  fhort  poll  1* ;  on  this  refts  the  yarn  beam 
ji  having  a  (heeve  r,  over  which  paftes  a  cord,  having  a 
weight  s  fufpendf  d  to  it.  TMie  other  end  of  this  cord 
'  faflened  to  t!u*  fprfng  v  :  the  weight  caufes  the  yarn- 
beam  to  ft retch  the  web  from  the  ratchet  wheel  with 
its  catch  u  ;  and  the  lpring  v  allows  tire  rope  to  Aide  on 
the  fheeve  as  the  ratchet  is  drawn  round  during  the 
working. 

o 

Fig.  2.  is  a  front  view  of  the  loom,  a  a  is  the 
fpindle  which  carries  the  fiieeve  b,  and  the  wipers  d 
and  d ,  which  move  the  treadles  w.  w.  of  fig.  \.  Thefe 
ufe  the  treadles  of  the  headles,  with  which  they  are  con- 
nedled  by  cords  from  the  fnafts  of  the  headles  s,  s.  From 
the  upper  (haft  there  go  two  leathern  belts/,  f,  to  the 
roller  y,  furn idled  each  with  a  buckle,  for  tightening 
them  at  plea  fire.  1  he  two  wipers  c,  c,  on  the  (haft  a, 
which  ferve  for  taking  back  the  lay,  have  the  two 
treadles  x,  x,  in  fig.  3.  with  a  belt  from  each  palling 
over  the  roller  h  2  of  fig.  1.  and  fixed  to  the  fword  of 
the  lay.  From  the  fwords  of  the  lay  forward  is  fixed  a 
belt  to  each  end  of  the  roller  i;  from  this  roller  there 
goes  a  cord  to  the  foringy,  which  ferves  for  taking  for- 
ward  the  lay  which  is  hinged  on  the  rocking  tree  t. 
'Fhe  ft ar* wheel  b  of  fig.  3.  and  the  fheeve  b  of  fig.  1. 
are  fixed  to  the  oppofite  ends  of  the  fpindle  a  without 
the  frame  ;  and  both  the  wheel  and  fheeve  have  a  wiper 
/•  fixed  to  them  for  moving  the  treadles.  In  order  to 
drive  the  fhuttle,  the  belts  0,  0,  go  from  the  points  of 
the  treadles,  over  the  pulleys  p,  />,  to  the  top  of  the  fly- 
pin  q  :  L  his  turns  on  a  pin  joint  in  a  rad  r }  which  goes 
aciofs  the  loom.  From  its  lower  end  there  go  two  fmall 
cords  to  the  (buttle  drivers  g.g,  which  Hide  on  the  iron 
rods  //,  n.  A  long  iron  rod  v  goes  acrofs  the  lav,  and 
is  hung  on  two  centres  at  the  ends.  In  this  rod  v  are 
fixed  two  fmall  crooked  wires  w,  w,  which  are  more 
diftin&ly  marked  in  the  little  figure  w  above,  which  re- 
prefents  a  fe&ion  of  the  lay.  The  dot  at  the  lower  end 
of  the  wire  w,  in  this  figure,  is  the  ft&ion  of  the  rod 
v.  The  fhuttle  paftes  between  thefe  wires  and  the  lay 
every  (hot,  and  lifts  them  up,  caufing  the  rod  v  to  turn 
round  a  little.  But  if  the  fhuttle  (hould  not  pafs  thefe 
wires,  nor  lift  them,  it  would  be  drawn  home  by  the 
lay,  and  deftroy  the  web.  To  prevent  this,  there  is  fix- 
td  on  one  end  of  the  rod  v  a  (lout  crooked  wire  z,  ha- 
ving  a  broad  or  fiat  head,  which  naturally  relU  on  a 
plate  of  iron,  marked  and  fixed  to  the  back  of  the  lay. 

J.  his  plate  has  a  flit  in  its  middle  about  an  inch  deep. 
T11  this  flit  re  fts  the  rod  ci  2  of  fig.  3*  on  which  is  a 
fhort  dud.  which  is  caught  by  the  wire  z  when  the  wire 
™  is  not  lifted  back  by  the  pafiing  fhuttle.  This  will 
flop  the  lay  from  coming  home,  and  will  fet  off  rhe 
loom. 

Fig.  3.  is  another  fide- view  of  the  loom  oppo¬ 


fite  to  fig.  1.  On  the  fpindle  a  is  the  (lar  wheel*#,  on  Weigh**, 
the  outfule  of  the  loom  frame,  on  the  arms  of  which 
wheel  is  fixed  the  wiper  k,  as  the  fimilar  wiper  is  fix¬ 
ed  to  the  (beeves  on  th.c  other  end  of  the  fpindle.  The 
wipeis  which  drive  the  (hurtles  are  fixed  on  oppofite 
fquares  of  the  fpindle,  and  work  alternately.  Below 
the  ftar- wheel  is  a  pinion  c,  which  is  on  a  round  fpindle, 
turned  by  the  water- wheel,  by  means  of  a  wheel  on  this 
fpindle.  In  a  wheel  on  this  fpindle  are  two  finds,  on 
which  the  pinion  c  Aides  off  and  on  as  the  loom  is  fet  off 
and  on  by  the  lever  d.  At  the  farther  end  of  this  le¬ 
ver  is  the  weight  x,  hanging  by  a  cord  which  paftes  over 
a  pulley  /,  fixed  at  the  outer  end  of  the  fpring  catch  on 
which  the  lever  d  refts  ;  and  thus  the  loom  is  drawn  in 
at  the  upper  end  of  the  lever  d.  But  when  the  fhuttle 
does  not  lift  the  wire  z,  it  catches  on  the  ftud  on  the 
lod  a  2,  which  is  connecled  with  the  fpring-catch,  and 
the  lever  d  flies  off  with  the  weight  x,  and  the  loom 
(lops  working.  On  the  head  of  the  poft  F  is  the  yarn- 
beam.  The  rollers  e  and  /  are  cylinders,  preffed  toge¬ 
ther  by  a  fciew  lever,  and  take  away  the  cloth  between 
them  at  a  proper  rate.  In  the  roller  f  is  a  groove  for 
a  band  for  driving  the  roller^,  on  wlr.ch  the  cloth  winds 
itfelf  as  it  is  wrought.  Wherever  (brings  are  mention¬ 
ed  to.  be  nfed  in  the  above  defeription,  weights  may  be 
ufed  in  their  ft  cad,  and  to  the  iame  effect,  and  more 
efpecially  upon  the  treadle  of  fig.  1.  for  driving  the 
fhuttle. 

WEIGHT  6  and  Measures,  in  commence,  are  fo 
various,  not  only  in  different  countries,  but  even  in  dif¬ 
ferent  provinces  of  the  fame  country,  and  this  varia¬ 
tion  is  the  fource  of  fo  much  inconveniency  in  trade, 
that  writers  011  political  and  commercial  economy  have 
propofed  various  methods  for  fixing  an  univerktl  and 
immoveable  flandard  of  weights  and  meafures  for  all 
ages  and  nations*.  Sir  James  Stewart  Denham’s  fpe- 
culations  on  this  fubjecl  have  been  noticed  in  his  life 
pnbhfhed  in  this  Supplement ;  Mr  Whitehurft’s  inge¬ 
nious  contrivance  for  eilablifhing  a  ftandard  of  weights 
and  meafures  has  been  mentioned  under  the  title  Mea¬ 
sure  ( Emyc /• )  ;  and  the  new  table  of  weights  and 
meafures,  which  the  French  republicans  wifh  to  impofe 
upon  all  Europe,  is  given  ( EncycL )  under  the  title  Re¬ 
volution,  n°  t  83. 

As  thefe  meafures  occur  frequently,  even  in  Englifti 
t ran (lations  of  French  books  of  value,  we  (hall  here 
give  fuch  an  account  of  them  as  may  enable  the  reader 
to  reduce  them  with  eafe  to  the  Er.glifh  flandards. 

I  hey  are  of  five  kinds  ;  meafures  of  length,  of  capacity, 
of  weight,  of  fuperjicics  for  land,  and  of  wood  for  fuel . 

For  every  kind,  there  are  many  meal u res  of  different 
fizes,  one  of  which  has  been  taken  as  the  bafisof  all  the 
reft,  and  its  name  affirmed  as  the  root  of  their  names. 

I  hus  metre  is  called  the  principal  vmeafure  of  length  ; 
litre,  of  capacity  ;  gramme,  of  weight;  are,  of  fu- 
perficies  of  land  ;  and  stere,  of  wood  for  fuel.  Thefe 
words  being  the  radical  terms  of  the  names  of  other  mea¬ 
fures  of  length,  capacity,  &c.  a  relation  is  hereby  pre- 
ferved  between  the  names. 

The  meafures  of  length  above  the  metre ,  are  ten 
times,  a  hundred  times,  a  thoufand  times,  ten  thoufand 
times,  greater  than  the  metre.  The  meafures  of  length 
below  the  metre,  are  ten  times,  a  hundred  times,  a  thou¬ 
sand  times,  left.  To  form  the  names  of  thefe  meafures, 
other  word 8  which  indicate  the  relations  of  ten  times ,  a 
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hundred  ihnes ,  greater;  and  of  ten  times ,  a  hundred  times , 

- ~  lefs,  &e.  are  placed  before  the  word  metre .  The  fame 

annexes  have  been  ufed  to  form  the  names  of  meafures, 
greater  or  lefs,  than  the  litre,  the  gramme,  See.  It  is  ne- 
cell  ary,  therefore,  to  (late  in  this  place  the  Eng!i(h 
equivalents  of  only  the  metre,  the  litre,  th t  gramme,  the 
are ,  and  t \\cjiere. 

The  mk  i  Re.  =r  3.20  :84  feet  Englifh. 

The  litre  =  61.0:43  cubic  inches,  or  I  \  £  \  pint 
ale  meafure. 

I  he  gram mt,  or  cubic  centi  metre  of  water,  at  the  .  . 

freezing  point,  rr  -  \  r  lb.  averd.  or  T*  of  an  ounce,  conta.nmg  ^  or  ^  to  the  lb. 

or  of  a  dram  lieai  ly. 

The  are  —  ic"6f  fquare  feet,  or  1 1 9 }-  fqnare 


Avoir  <1  or 

decade  02.  Grammes.  Gramme. 

1  =  28.3.637  fere  .  =  ( 0.03,-31526, 
(.grams,  i  ,-.45 

Long,  r  Long, 

decades  arc  Square, 


Square, 

or 

Cube, 


reduced  to 


or 
Cube, 


Decade  oz. 

&c.  or 
45042625 
Engl  til,  1 
inches  by 
multiply-  *  1  *4 

hV  ,  I#7 


Wheat. 


ing  by 


44 

23 


ird . 


Troy, 

:  the  number 


:lT 


of 


ire’s 


or  T-  an  acre  rie  irly. 

The  stere,  or  cubic  metre  r=  3  5.31467  cubic  feet. 

The  better  part  of  our  countrymen,  not  choofing  to 
adopt  the  weights  and  meafures  preferibed  to  them  by 
the  French  Convention  av.d  the  National  Inftitute,  Sir 
Gtorge  Shuckbnrgh  Evelyn,  Bart,  turned  his  attention 
to  this  fubjed,  ar.d  publifhed,  in  the  Pluiofophical  Tranf- 
adlions  for  179*,  an  account  of  fome  endeavours  to  af- 
certain  a  ilandard  of  weights  and  meafures.  The  prin¬ 
ciples  upon  which  he  proceeded  arc  the  fame  with  Mr 
Whiten ur IF s  ;  but  he  has  carried  his  experiments  much 
farther  than  his  prcdecefTor,  and  feems  to  have  conduct¬ 
ed  them  with  greater  accuracy.  FI  is  memoir  is  hardly 
fufceptible  of  abridgment  ;  and  our  limits  do  not  per¬ 
mit  us  to  infert  it  entire.  i  his  is  indeed  unnecefiary, 
*H.  Gooc’-if  it  be  true,  as  another  ingenious  gentleman  alleges  *, 
wm  t  ]  ;  that  we  are  in  the  actual  polftflion,  and  the  conftant  ufe, 
in  A yM-  of  a  (tandard  both  for  weight  and  meafure,  as  invariable 
?o?7  ss  that  now  ufed  in  France.  This  il  and  arc!  he  finds  in 
p!  103,' 6tc.lhe  foot  meafure,  and  in  the  avoirdupoife,  or,  as  he 
thinks  it  ought  to  be  called,  the  decade  ounce  weight. 

The  decade  ounce  weight  of  pure  rain,  or  dittiiied 
water,  at  6o&  of  heat,  is  generally  allowed  to  be  equal 
in  bulk  to  the  one  thoufandth  pait  of  the  cubic  foot. 
Were  44.35  t  1  parts  out  of  10000,  or  about  TJTth 
part  added  to  the  prtfent  Wincheilcr  bulbel,  that  bufhel 
would  Uien  contain  exactly  10  cubic  feet  or  looco  oz. 
of  diddled  water,  at  6 o°  of  hear. 

Our  author  then  gives  comparative  tables  between 
this  fyftem  and  that  which  is  now  eliablilhed  in  France. 


Taking  the  metre  at 


3  French  feet,  and  11.296 
f  Journal de lines  f,  and  the  French  foot  to  be  to  the  Englilh  as 
Tb\f  vol  v.  1  :  1.065752004  one  French  foot  will  be  equal  to 
p.  4/°.  10.65752004  Englifh  decades,  or  tenths  of  an  Englifh 

foot  :  hence  he  calculates  the  following 


t  PM. 

* Trinf. 

17^8,  r- 
326.  and 

Conno'ijJ.nc: 

d°S  Temps, 

*7«W- 


Lon^ 

decide. 


Comparative  Tables,  Englijh  with  French . 

LONG  MEASURE. 

Mstre.  Metre.  Long  decades. 


f  .  r 32.808583358,  &c. 

1  =  0.03047983  fere  i  =  |^r  inches  39.3703. 


Square 

decades. 


SQJUARE  MEASURE. 
Ares,  Ares. 


Square  decades. 
r  >  f  1076^0.3142,  or  fqr. 

=  0.00c 0292902  f«e  1  =  |inch.iSJ002.CJ24<,8 


CUBE  MEASURE. 


Cu’e 

decadf*. 


Litre*. 


Litre. 


Cube  decades. 


and  decade  ounces  are  reduced  to  grains, 

(7-oo,^  *  (  Av 

5762.5 

multiply in,y  the  ounce  by  4-57. 
grains  in  an  avoirdupoife  ounce. 

Our  author,  who  h  ems  to  have  paid  much  attention 
to  weights  and  meafures,  obftrves,  that  a  ftandard  mea¬ 
fure  for  the  puipofcs  of  trade,  in  particular,  as  well  a3 
for  others,  tint  would  uniformly  give  an  accurate  re- 
lult,  and  could  be  eafdy  made,  examined,  and  afeertain- 
ed,  by  common  mechanics,  which  neither  our  prefent 
liquid  nor  dry  meafures  evidently  can,  would  furely  be 
ail  acquisition  of  great  v:4ue.  Such  an  one,  he  pre¬ 
fumes,  would  be  the  following  :  A  fquare  pyramid, 
whole  perpendicular  height  is  exactly  thrice  the  length 
ot  the  lide  of  the  bafe  :  lor  fuch  an  one,  and  every  lec¬ 
tion  of  it,  made  by  a  plane  parallel  to  its  bafe,  would, 
in  the  firll  indance,  polfcfs,  and,  in  every  fubdivifion,  re¬ 
tain  thefe  remarkable  properties. 

ill,  Similar  comparative  dimensions  to  thofc  above 
given,  for  the  original  pyramid,  /.  e .  every  fimller  pyra¬ 
mid,  formed  by  the  above  mentioned  parallel  fection, 
would  have  its  perpendicular  height  tin  ice  the  length  of 
the  lide  of  its  bafe  ;  and, 

2dly,  The  length  of  the  fide  of  each  bafe  will  always 
indicate,  or  equal  the  cube  root  of  the  folid  content  of 
the  pyramid  ;  e.  g.  If  the  length  of  the  fide  of  the  bafe 
be  3,  the  folid  content  will  be  the  cube  of  3,  viz. 
3  x  3X3=27. 

We  do  not  perceive  very  clearly  the  great  value  of 
this  (landaid;  but  Mr  Goodwyn  fays,  that  lie  has  been 
many  years  in  the  habit  of  ufing  a  pyramid  meafure  to 
examine  corn  ;  and  is  peife&ly  convinced  that  fuch  a 
one  will  indicate  a  far  more  accurate  refult  than  can  a. 
rife  from  the  mariner  in  which  corn  is  meaftired  by  the 
bud. el.  This  we  are  bound  to  believe  ;  for  it  isabfurd 
to  oppofe  theories  to  a  fad  afcertairied  by  experience. 

WESTRINGIA,  a  new  genus  of  plants  defcribed 
by  J.  E.  Smith,  M.  D .  prefidcnt  of  the  Linnsjan  So¬ 
ciety  of  London.  It  was  fir  11  difeovered  in  New  Hol¬ 
land  by  Dr  Solunder,  who  called  it  Cun  i/a  Fruticof.i , 
though  it  is  totally  different  from  the  Cunila  (fee  that 
article,  EncycL),  and  more  refembks  rofemary,  front 
which,  however,  it  is  likewife  dillerent.  Its  peculiar 
character  is  :  Calyx  f \miq  uin  queji dus,  pentagon  us  ;  corolla 
refupinata,  limbo  qua  drift  do,  lobo  longiore  eretlo,  bipartite)  : 
Stamina  dijlantia,  duo  brtviora  ( inferior  a )  abortiva .  Dr 
Smith  afligns  tt  rather  to  the  didynanna ■  atg hfpermia, 
placing  it  immediately  after  the  Teucrium,  than  to  the 
diandrki  clafs  of  plants. 

WHEAT  (fee  Triticum,  EncycL)  has  for  fome 
years  pall  been  at  fo  very  high  a  pi  ice,  that  every  hint 
for  iucreafing  its  quantity  or  improving  its  quality  is 
intitled  to  notice.  In  the  Leicelter  Journal  for  the  6th 
of  December  1799,  there  is  an  ingenious  paper  on  the 


or—  C35- 3T  52622,  &c-  or  of  December  1799,  there  is  an  ingenious  paper  on  the 
=  0-02831637  fere  1  —  ^cub.inch.61. 0247727  fubjtct  of  tranfpWing  wheat,  as  a  means  of  providing 
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again  ft  the  expe&ed  fcaroity  of  that  neccflary  of  life.  It 
is  recommended  u  to  fow,  in  dry  land>  at  the  ufual  fea- 
fon,  as  much  corn  as  may  be  deemed  neecflaiy  to  plant 
in  the  fpring  any  number  of  acres  which  may  be  occu¬ 
pied  with  that  article  in  the  following  year.  When  the 
foil  is  prepared,  ?  furrow  is  to  be  made  with  a  very  fmall 
plough  and  one  horfe,  in  the  centre  of  the  ridge  or  land, 
returning  back  in  the  fame  track  (this  time  only  of 
every  ridge)  ;  then  turn  towards  the  left  hand,  and 
plough  another  furrow,  about  eight  or  nine  inches  from 
the  fir  ft  furrow,  turning  always  to  the  left  hand,  till 
the  whole  lidge  is  finifhed ;  it  will  then  be  formed 
into  trenches,  in  parallel  lines  of  about  eight  or  nine 
inches  afunder,  and  imitate  wh2t  gardeners  term  draw¬ 
ing  of  drills.  In  thefe  furrows  the  plants  are  to  be 
laid.”  Mr  John  Aiufworth  of  Glen,  the  experienced 
author  of  this  communication,  lays  he  has  pra&ifed  this 
method  with  the  moll  comolete  fuccefs. 

It  has  been  likewife  pradlifed,  on  a  fmall  fcale,  with 
equal  fuccefs,  but  we  know  not  in  wbat  county.  About 
the  end  of  Auguft  178;,  that  gentleman  threw  a  fmall 
quantity  of  wheat,  which  near  two  years  before  had 
been  deeped  and  limed  (fee  Wheat,  Encycl '.)  into  an 
unmanured  corner  of  his  garden.  In  the  beginning  of 
February  following  he  had  a  piece  of  ground  (alfo  un- 
rnanured)  dug  in  an  open  part  of  his  orchard,  and  he 
tranfplanted  it  on  beds  of  fix  rows  wide,  at  nine  inches 
afunder  every  way.  It  tillered,  and  fpread  over  the 
ground  fo  completely,  as  to  prevent  even  a  weed  grow, 
ing  among  it.  It  produced  admirable  corn,  and  at  the 
rate  of  near  four  quarters  per  acre. 

From  accurate  calculations  which  he  then  made,  he 
found  that  an  acre,  fuppofing  the  feed  to  be  very  good, 
and  the  plants  fc t  at  the  dillance  above  mentioned, 
would  require  only  half  a  peck  ol  feed. 

Befides  the  laving  of  the  feed,  there  are  two  other 
material  advantages  which  attend  filch  a  method  ;  one 
is,  that  fome  fuitable  crop  may  be  on  the  ground  all  the 
winter  for  ufe  ;  and  the  other  is,  that  ploughing  the 
ground  fo  late  as  February,  will  effectually  bury  and 
dtllroy  thole  wteds  which  were  beginning  to  vegetate  ; 
and  before  others  can  fpring  up,  the  coin  plants  have 
taken  to  the  ground,  and  fo  fpread  over  it  that  the 
weeds  cannot  rife,  by  which  means  there  is  a  very  clean 
crop,  and  all  the  euftomary  expence  for  weeding  is 
faved. 

This  author  feems  to  think  that  wheat  will  thrive  as 
well,  and  produce  as  full  a  crop,  when  fown  in  the 
fpring,  as  if  it  had  been  committed  to  the  ground  in  the 
preceding  autumn,  In  the  Joutheni  counties  of  Eng¬ 
land  we  doubt  not  but  it  may  ;  but  the  cafe  is  other- 
wife  in  Scotland,  where  the  fpiing  is  not  fo  early,  and 
where,  from  the  narrownefs  of  the  illand,  the  frolt  is 
feldom  id  fevere.  We  agree,  however,  with  l)r  Pike, 
in  thinking  it  a  pity  that  the  way  of  fetting  wheat  (as 
done  in  Norfolk  and  Suffolk)  is  not  every  where  more 
general.  The  procefs  is  indeed  tedious  and  trouble- 
lome  ;  and  we  have  often  wondered  that,  among  the 
numberltfs  machines  lately  contrived  to  leffen  manual 
labour,  none  lias  been  invented  for  dibbling  wheat  ex- 


peditioufly  and  accurately.  We  are  therefore  pleafed 
to  learn,  that  Dr  Pike  himftif  has  turned  his  attention 
to  the  fubjett,  and  hopes  in  the  courfe  of  this  year 
(1  oc)  to  prefent  the  public  with  a  method  of  fetting 
wheat  at  pzrvkctly  exact  di fiances  through  a  whole 
field,  and  as  expeditiously  as  the  common  broadcajl  fow - 
ing,  which  can  therefore  he  applied  to  farms  of  any  mag¬ 
nitude  ;  and  when  a  peck  of  feed  is  found  to  be  fufft- 
cient  for  an  acre  (and  in  fome  land  much  lefs),  the  fa- 
ving  on  a  large  farm  muft  be  immenfe.  We  truft  to 
the  liberality  of  his  profefllon,  that  he  will  not  take  out 
a  patent  for  his  invention. 

Though  we  have  elfewhere  given  the  ufual  recipes 
for  preventing  fmut  in  wheat,  it  would  be  improper  to 
conclude  this  article  without  mentioning  the  very  fimple 
one  which  Mr  Wagftaffe  of  Norwich  has  uniformly 
found  attended  with  complete  fuccefs.  This  confifts  in 
nothing  more  than  immerfing  the  feed  in  pure  water, 
and  repeatedly  fcouring  it  therein,  juft  before  it  is  fown 
or  dibbled  in  the  foil.  Whether  well,  fpring,  or  river 
water  be  ufed,  is  indifferent ;  but  repeated  ilirring  and 
change  of  water  is  effential  to  remove  the  particles  of 
infe&ion  that  may  have  imperceptibly  adhered  to  the 
feeds  thus  purified.  The  fubfequent  crop  will  be  perfect 
in  itfelf,  and  its  feeds,  he  fays,  fucceflively  fo  likewife, 
if  there  arc  no  adjacent  fields  from  whence  this  conta¬ 
mination  may  be  wafted.  He  recommends  the  fame 
wafhing,and  for  the  fame  reafon,  of  barley  and  oats  be¬ 
fore  they  be  fown. 

WILKIE  (William,  D.  D.),  the  author  of  an  he¬ 
roic  poem,  intitled  the  Epigoniad ,  was  born  in  the  pa- 
rifh  of  Dalmeny,  in  the  county  of  Weft-Lothian,  on 
the  5  th  of  OClobcr  1721.  He  was  defcer.dcd  of  an  an¬ 
cient  family  in  that  county,  though  his  father  rented  on¬ 
ly  a  fmall  farm,  and  was  poor  and  unfortunate  through 
life.  He  was  able,  however,  to  give  his  foil  a  liberal 
education;  and  that  fon,  it  is  faid,  difeovered  fo  early  a 
propeulity  to  the  ftudy  of  poetry,  that  he  began  to 
write  verfes  in  his  tenth  year. 

As  thi*3  wonderful  prematurity  of  genius  was  never 
heard  of  during  Wilkie’s  life,  it  will  probably  be  con- 
fidered  as  a  ftory  fabricated  to  raife  the  Scottifh  poet  to 
the  fame  eminence  with  Pope,  whofe  verb  heat  ion  he  is 
allowed  to  have  imitated  with  fuccefs.  We  have  no 
doubt  but  that  Wilkie  wrote  in  early  life  the  deferip- 
tion  of  a  llorrn,  which  is  publdhed  in  the  9th  volume 
of  the  Statiftical  Account  of  Scotland;  but  that  he 
wrote  it  in  his  tenth  year  is  not  proved,  and  is  highly 
improbable.  T  he  poem  difplays  a  notion — a  confined 
notion  indeed — of  the  laws  of  electricity,  which  a  boy 
in  Ins  tenth  year,  and  at  a  period  when  electricity  was 
little  undertlood,  could  not  have  acquired. 

Having  learned  the  rudiments  ol  the  Latin  tongue 
at  the  parifti-fchool  of  Dalmcn),  young  Wilkie  was,  at 
the  age  ot  thirteen,  lent  to  the  univcrfity  of  Edinburgh, 
where  he  was  foon  diftinguifhed  by  his  originality  of 
thought,  and  by  his  rapid  piogrefs  in  erudition  and 
fcience.  Among  his  fellow- Itudcnu  he  was  molt  cl>fe- 
lv  affociaied  with  Dr  Robertfon  the  hiftorian,  M«  John 
Home  the  pot-:,  Dr  M‘Ghie(A),  who  afterwards  ob¬ 
tained 


Wheat, 

Wilkie. 


(a)  According  to  Sir  John  Hawkins,  this  man  bore  arms  on  the  fide  of  government  at  the  battle  of  Falkirk 
174.5.  After  which,  taking  a  degree  in  phyiic,  he  went  to  London  in  hopes  of  employment  through  the  mte- 
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Wilkie,  tained  the  friendlhip  of  Johnfon,  and  became  a  member 

- — v — -  of  the  Ivy-lane  Club  ;  and  a  Mr  Cleghorn,  who  promifed 
be  an  ornament  to  the  univerfity,  in  which  he  was  af¬ 
terwards  a  profeflpr,  but  died  before  he  had  time  to  lea- 
lize  the  fond  hop-s  of  his  friends.  During  the  courfe 
of  his  education,  Wilkie  became  acquainted  with  the 
celebrated  David  Hume  and  Dr  Fergufon,  and  at  a  la¬ 
ter  period  with  Dr  Adam  Smith,  the  far-famed  author 
of  “  The  Wealth  of  Nations.’’  Of  all  thofe  men  he  re¬ 
garded  Dr  Fergufon  with  the  greatelt  affection,  and  Dr 
Smith  with  the  greatefl  admiration.  This  laft  writer  he 
con  fide  red  as  equal  to  Robertfon  and  Hume  in  erudi¬ 
tion,  and  vatlly  their  fuperior  in  originality  and  inven¬ 
tion  ;  and  this  opinion  he  cheriflied  to  the  day  of  his 
death. 

Before  he  had  completed  his  education,  his  father 
died,  leaving  him  no  other  inheritance  than  the  (lock 
and  unexpired  leafe  of  his  farm,  and  the  care  of  his 
three  filters.  Wilkie,  therefoie,  turned  much  of  Jiis  at¬ 
tention  to  agriculture,  in  which  he  became  eminent,  not 
merely  as  a  theoriil,  but  as  a  pia&ical  fainter.  He  had 
too  much  fcience  to  be  the  Have  of  ancient  prejudice, 
and  too  much  judgment  to  lie  hurried  into  hazardous 
experiments  by  the  charms  of  untried  fpeculation.  One 
of  his  filters  being  married  to  a/kilful,  though  unletter¬ 
ed  farmer,  he  availed  himfelf  of  his  brother’s  experience; 
and  noon  the  fafxs  and  maxims  derived  from  him  built 
a  fyOem  of  practical  farming,  which  fully  ar.fwtred  his 
own  expectation,  and  obtained  the  applaufe  of  all  his 
neighbours. 

He  ft  ill  pro  fee  u  ted  his  ftudics  in  the  nniverfity,  and 
without  ctaling  to  be  a  farmer  became  a  preacher  in  the 
church  of  Scotland.  For  fome  years  this  made  no  al¬ 
teration  in  the  mode  of  his  living.  He  preached  occa- 
iionally  for  the  minillers  in  his  neighbourhood;  cultiva- 
ted  his  farm  ;  read  the  clafiics  ;  and,  enamoured  of  the 
fimple  fublimitv  of  Homer,  projcCted  an  epic  poem  on 
the  Homeric  model.  The  fubjeCt  of  his  intended  poem 
he  drew  from  the  fourth  book  of  the  Iliad ,  where  Sthe- 
nclus  gives  Agamemnon  a  fhort  account  of  the  facking 
of  Thebes  ;  and  as  that  city  was  taken  by  the  Tons  of 
thofe  who  had  fallen  before  it,  Wilkie  gave  to  hit,  poem 
the  quaint  title  of  Epigoniad ,  from  the  Greek  word 
i -riyoioi.,  which  fignifits  defendants .  It  is  not  our  bufi- 
nefs  to  write  a  criticifm  upon  this  poem.  The  fubjeCt 
was  ill-chofen ;  for  the  learned  reader  has  enough  of  the 
heroic  ages  in  the  immortal  poems  of  Homer  and  Vir- 
<r(l,  and  in  thofe  ages  the  unlearned  reader  can  feel  no 
filtered.  The  Epigoniad,  therefore,  though  compoied 
in  fmooth  and  elegant  verfc,  with  due  attention  to  an¬ 
cient  manners,  and  conllru&ed  on  the  molt  regular 
plan,  has  fallen* into  neglect,  from  which  no  critic  or 
biographer  will  ever  rtfeue  it. 

In  the  year  1753,  Mr  Wilkie  was  ordained  minilter 
of  Ratho,  in  confequence  of  a  prefentation  fiom  the 
Earl  of  Lauderdale,  who  knew  his  word*  and  admired 
his  genius.  Without  neglecting  his  favourite  amufe- 
ments  of  hufbandry,  or  the  llndy  of  the  belles  lettres, 
he  difeharged  with  fidelity  the  duties  of  a  Chriftian  pa¬ 
llor,  was  famed  for  his  original  and  impreffive  inode  of 
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preaching,  and  foon  came  to  be  loved  as  well  a9  efteem-  Wilkie, 
ed  by  his  rural  flock.  *r— ' 

In  the  year  1757  the  Epigoniad  was  publifhed,  the 
rcfult  of  fourteen  years  fludy  and  application,  which 
might  furely  have  been  more  ufefully  employed  on  fome 
other  woik  ;  and  in  1759  a  fecond  edition  was  called 
for,  to  which  he  added  A  Dream  in  the  manner  of  Spen- 
fr .  He  was,  the  fame  year,  chofen  profefTor  of  natu¬ 
ral  philofophy  in  the  univerfity  of  St  Andrew’s  ;  an 
office  for  which  it  is  diiRcult  to  conceive  how  he  could 
have  been  fitted  by  the  ftudy  of  epic  poetry,  and  clofe 
attention  to  the  cultivation  of  his  farm.  He  was,  how- 
<ver,  a  man  of  a  vigorous  mind,  and  we  never  heard 
that  he  difgraced  his  electors. 

When  he  removed  to  St  Andrew’s,  his  whole  fortune 
exceeded  rot  L.  200  Sterling  ;  a  proof  that  his  Epigo¬ 
niad  had  not  enriched  him.  With  this  fnm  he  pur- 
chafcd  a  few  acres  ofland  in  the  neighbourhood  of  the 
city,  carried  his  two  unmarried  fillers  with  him,  and 
continued  to  live  in  the  univerfity  exadtly  a3  he  had 
lived  at  Ratho.  I11  his  piofefforial  career  there  was  no  - 
thing  remarkable.  Fie  patronifed  genius,  efpecially 
poetical  genius,  in  the  young  men  who  attended  his  lec¬ 
tures,  and  by  them  was,  of  courfe,  loved  and  cdeemec!  : 

(See  Fekgussok  in  this  Suppl  ).  In  the  year  j  7 6S  he 
publifhed  a  volume  of  fables  of  no  great  value,  previous 
to  which  the  univerfity  conferred  upon  him  the  degree 
of  I).  D. ;  and  he  died,  after  a  lingering  lllnefs,  on  the 
]  cth  of  October  1772. 

'i'he  manners  of  Dr  Wilkie  were  fmgular,  and  in 
fome  iefpects  di igniting.  He  has  been  fevereiy  blamed 
for  his  penurioufnefs,  hut,  in  our  opinion,  unjultly.  I  lia 
father  had  left  him  in  debt,  with  nothing  b”t  the  profits 
which  lie  might  make  of  a  {mail  farm  to  dilcharge  that 
debt,  and  to  lupport  himfelf  and  three  fillers.  Jn  him, 
therefore,  rigid  economy  was,  lor  many  years,  a  virtue  ; 
and  he  knows  little  of  human  nature,  who  can  blame  a 
man  for  not  breaking  habits  which  it  had  been  the  duty, 
as  well  as  the  buhneri,  of  a  great  pait  of  his  life  to 
form.  Amidll  his  mofl  rigid  and  offenfive  economy, 
he  was  liberal  in  his  donations  to  the  poor. 

He  had  been  leized,  while  minifler  of  Ratho,  with 
an  unformed  ague,  of  which  he  never  got  entirely  rid. 

For  this  complaint  he  thought  an  extraordinary  pcifpi 
ration  neceffary,  and  generally  flept,  in  winter,  under 
twenty-four  blanket".  He  had  an  utter  avertion  from 
clean  linen,  and  has  been  known  to  bargain,  when  l.e 
11  aid  a  night  from  home,  not  only  for  the  proper  quan¬ 
tity  of  blankets  to  his  bed,  but  alio  for  fhects,  which 
had  been  11  fed  by  fome  other  peifon,  and  rendered  faf- 
ficier.tly  dirty  to  plcafe  his  feeling.  It  will  eafily  he 
conceived  that  fuch  a  man  was,  to  the  la  11  degree,  llo- 
venly  in  his  drefs. 

Sufpicions  have  been  thrown  out  by  his  late  ft ,  and 
we  believe  his  only,  biographer,  that  Dr  Wilkie’s  be¬ 
lief  of  the  Ohrid  ian  religion  was  neither  orthodox  nor 
Heady.  Not  having  had  the  pleafure  of  his  acquaint¬ 
ance,  we  cannot  poiitivcly  lay  that  thefe  fufpicions  are 
groundlefs  ;  but  the  writer  of  this  article  ha:>  convcrfed 
much  about  the  author  of  the  Epigoniad  with  a  clergy¬ 
man 
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reft  of  his  countrymen,  and  perhaps  in  return  for  his  loyalty.  He  was  a  learned,  ingenious,  and  mode  ft  man  ; 
but  fo  little  fuccefsful  in  his  profeflion,  that  he  died  of  a  broken  heart,  and  was  buried  by  a  contribution  of  his 
friends. 


W  1  N  r  Soo  ]  .  \v  o  o 


vr  r  s  man  who  knew  him  wr‘:l,  &nd  who  would  have  been 
■ — v—~~  <r  { »  j  to  a  ecu  ft  him  of  infidelity,  if  he  could  have  pre¬ 
ferred  fnch  an  acciifaticn  with  triii !i.  He  was  a  veiy 
abfent  man,  apt  lo  forget  wh?.t  lie  was  about  even  when 
diiehargiug  ti  e  moll  folurm  p-.Ms  of  his  clerical  duty, 
ari r!  nftd  to  fay  of  himfeH  that  lie  never  could  conduct, 
a  filer:; mev.t.  From  this  ahlbnce  of  mind,  and  thofe 
coi'feffiOur.  of  it,  may  have  arikn  the  fnfpicion  that  lie 
vas  not  a  firm  believer  ;  but  no  fueli  fnfpicion  was  ever 
thrown  out  to  this  writer  by  the  clergyman  already  re¬ 
ferred  to. 

He  had  one  very  extraordinary  defeat  in  a  poet:  He 
could  not  lead  aloud  the  fmootheft  verfes,  fo  as  to  pre¬ 
serve  either  the  mcafure  or  the  lenfe  of  them.  Of  this 
Dr  Anderfon  has  produced  very  complete  proof  in  his 
fife  of  Wilkie,  prefixed  to  his  poetical  works  in  the  E- 
dinburgh  edition  cf  the  Britifh  Poets.  With  all  his 
defects,  however,  and  all  his  foibles,  he  was  unqneftion- 
ably  a  genius,  and,  we  are  inclined  to  believe,  a  good 
man. 

WINES  (fee  that  article,  Eticyrl.  and  Jregeiahle  Stir- 
ST.irrts,  Stiff!.)  are  fo  often  adulterated  with  minerals 
prejudicial  to  the  health,  that  various  methods  have 
been  deviled  for  detecting  the  adulteration.  The  pro¬ 
perty  which  liver  of fulphur  (alkaline  fiilphures)  and  he¬ 
patic  air  (fulpluirated  hydrogen)  pofTtfs  of  precipita¬ 
ting  lead  ina  black  form,  has  bten  long  ago  made  pub¬ 
lic  ;  and  this  property  has  been  employed  to  determine 
the  quality  of  wines  by  means  ot  the  liquor  probatorius 
It 7 rtrmbergerjis ^  or  Wirtemberg  pioving  liquor.  But 
in  trying  wines  fuppofed  to  have  been  adulterated,  this 
proof  does  more  hurt  than  fervice,  becaufe  it  precipi¬ 
tates  iron  of  the  fame  colour  as  the  pernicious  lead. 
Many  wine  merchants,  therefore,  of  the  great  eft  tefpec- 
t ability,  rendered  by  thefe  means  fufpedted,  have  been 
ruined. 

The  following  is  recommended  by  M.  Hanhemann 
as  a  better  teft  of  found  wines  than  the  proving  liquor 
of  Wirtemberg.  Mix  equal  parts  of  oyfter  fhells  and 
crude  fulphur  in  a  fine  powder,  and  put  the  mixture  in¬ 
to  a  crucible.  Heat  it  in  a  wind  furnace,  and  increafe 
the  fire  fuddenly,  fo  as  to  bring  the  crucible  to  a  white 
heat,  for  the  fpace  of  15  minutes.  Pulverife  the  mafs 
when  it  is  cool,  and  preferve  it  in  a  bottle  clofely  Hop¬ 
ped. 

To  prepare  the  liquor,  put  120  grains  of  this  pow¬ 
der,  and  120  grains  of  cream  of  tartar  (acidulous  tar- 
tarite  of  potafh),  into  a  ftrong  bottle;  fill  the  bottle 
with  common  water,  which  boil  for  an  hour,  and  then 
let  it  cool  ;  clofe  the  bottle  immediately,  and  (hake  it 
for  fome  time  :  after  it  has  remained  at  reft  to  fettle, 
decant  the  pure  liquor,  and  pour  it  into  fmall  phials  ca¬ 
pable  of  holding  about  an  ounce  each,  firft  putting  into 
each  of  them  20  drops  of  muriatic  acid.  They  muft  be 
Hopped  very  clofely  with  a  piece  of  wax,  in  which  there 
is  a  fmall  mixture  of  turpentine. 

One  part  of  this  liquor,  mixed  with  three  parts  of 
fufpe&ed  wine,  will  difeover,  by  a  very  fenf.ble  black 
precipitate,  the  leaft  traces  cf  lead,  copper,  & c.  but 
will  produce  no  e fie 61  upon  bon,  if  it  contains  any  of 
that  metal.  When  the  precipitate  has  fallen  do  vn,  it 
may  Hill  be  difeovered  whether 'the  wine  contains  iron, 
by  fatnrating  the  decanted  liquor  with  a  little  fait  of 
tartar  (tartareous  acidulurn  of  potafh},  by  which  the 
liquor  will  immediately  become  black.  Pure  wines  re- 
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nn*n  clear  and  Bright  after  this  liquor  has  been  added  V*'  >e-J.-cut* 

to  them.  „  - v  r 

WOOD  cuts  are  engravings  on  wood,  commonly 
on  box,  which,  in  many  cafes,  are  uO*d  with  advantage 
inftcad  of  copper-plates.  The  art  of  cutting  or  engia- 
ving  on  wood  is  undoubtedly  of  high  antiquity;  for 
Chinefe  printing  is  a  fpecimen  ot  it.  (See  China, 
n°  127.  Eticycl.)  Even  in  Europe,  if  credit  be  due  to 
Papillon,  this  art  was  q>ra6lifed  at  a  period  confiderably 
remote  ;  for  he  mentions  eight  engravings  on  wood,  en¬ 
titled,  “  A  reprefentation  of  the  warlike  a£tions  of  the 
great  and  magnanimous  Macedonian  king,  the  bold  and 
valiant  Alexander ;  dedicated,  prefented,  and  humbly 
offered,  to  the  moft  holy  father,  Pope  Honorius  IV. 
by  us  Alexander  Alberic  Cunio  Chevalier,  and  Ifabella 
Cunio,  &c.”  This  anecdote,  if  true,  carries  the  art  of 
cutting  in  wood  back  to  1284  or  1285  >  for  Honorius 
occupied  the  papal  throne  only  during  thefe  two  years. 

Even  this  is  not  the  remoteft  period  to  which  fome  have 
carried  the  art  in  Europe  ;  for  the  ufe  of  feals  or  fig- 
rMs  being  of  very  high  antiquity,  they  imagine  that 
the  invention  of  wood-cuts  mull  be  coeval  with  them. 
The.fuppofition  is  certainly  planlible,  but  it  is  not  fiip- 
ported  by  proof.  The  earlieft  impreffion  of  a  wooden- 
cut,  of  which  we  have  any  certain  account,  is  that  of 
St  Chriftopher  carrying  an  infant  Jefns  through  the 
fea,  in  which  a  hermit  is  feen  holding  up  a  lantern  to 
fm  w  him  the  way  ;  and  a  peafant,  with  a  fack  on  his 
back,  climbing  a  hill,  is  exhibited  in  the  back  ground. 

The  date  of  this  impreflion  is  1423. 

In  the  year  1430  was  printed  at  PTaarlem,  “  The 
hiilory  of  St  John  the  evangelifl  and  his  revelation,  re- 
prefented  in  48  figures  in  wood,  by  Eowrent  janfon 
Cofter  and,  in  1448,  Jorg  Schappf  of  Augfburg  cut 
in  wood  the  hifiory  of  the  Apocalypfe,  and  what  was 
called  T be  poor  man  V  bible.  ( See  Engraving,  Encycl. 
page  668.) 

A  folio  chronicle,  published  1493  by  Schedal,  was 
adorned  with  a  vafl  number  of  wood-cuts  by  William 
PI)  denwurff  and  Michael  Wolgemut,  whofe  engravings 
were  greatly  fupenor  to  any  tiling  of  the  kind  which 
had  appeared  before  them.  Wolgemut  was  the  pre¬ 
ceptor  of  Albert  Durer,  wliofc  admirable  performances 
in  this  department  of  art  are  juftly  held  in  the  higheft 
efteem  even  at  the  prefent  day. 

About  this  period  it  became  the  pra6lice  of  almoft 
all  the  German  engravers  on  copper  to  engrave  like  wife 
on  wood;  and  many  of  their  wood  cuts  furpafs  in  beamy 
the  impreffions  of  their  cooper-plates.  Such  are  the 
wood-cuts  of  Albert  Aldtorfer,  Plifbel  Pen,  Virgil 
Soles,  Lucas  van  Cranach,  and  Lucas  van  Lyden,  the 
friend  and  imitator  of  Albert  Durer,  with  feveral 
others. 

It  appears  that  the  Germans  carried  this  art  to  a 
great  degree  of  perfection.  Hans  or  John  Holbien, 
who  fiourifhed  in  1500,  engraved  the  Dance  of  Death, 
in  a  leries  of  wooden-cuts,  which,  for  the  freedom  and 
delicacy  of  execution,  has  hardly  been  equalled,  and  never 
furpafied.' 

Italy,  France,  and  Holland,  have  produced  many  ca¬ 
pital  artifis  of  this  kind.  Joan.  Tornscfium  printed  a 
bible  at  Lyden,  in  1534  (a  copy  of  which  we  have 
feen),  with  wooden-cuts  of  excellent  workrnanfhip. 
Chriftopher  Jeghcr  of  Antwerp,  from  Ins  eminence  in 
the  art,  was  employed  by  Ivubens  to  work  under  fits 
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Wood-cuts,  fafpe&ion,  and  he  executed  feveral  pieces  which  are  held 
jn  much  eftimation ;  the  character  of  thefe  is  boldnefs 
and  fpirit. 

The  next  attempt  at  improvement  in  this  art  was  by 
Hugo  da  Carpi,  to  whom  is  attributed  the  invention  of 
the  chlaro  fcuro  Carpi  was  an  Italian,  and  of  the  1 6th 
century  ;  but  the  Gei  mans  claim  the  invention  alfo,  and 
produce  in  evidence  feveral  engravings  by  Mair,  a  dif- 
ciple  of  Martin  Schoen,  of  date  1499.  His  mode  of 
performing  this  was  very  fimple.  He  ftrft  engraved  the 
fubjefl  upon -copper,  and  finifhed  *  It  as  much  as  the  ar- 
tifts  of  his  time  ufually  did.  He  then  prepared  a  block 
of  wood,  upon  which  be  cut  out  the  extreme  lights,  and 
then  impreftcd  it  upon  the  print ;  by  which  means  a 
faint  tint  was  added  to  all  the  reft  of  the  piece,  except¬ 
ing  only  in  thofe  parts  where  the  lights  were  meant  to 
predominate,  which  appear  on  the  fpecimcns  extant 
to  be  whitened  with  white  paint.  The  drawings  for 
this  fpecies  of  engiaving  were  made  on  tinted  paper 
with  a  pen,  and  the  lights  were  drawn  upon  the  paper 
with  white  paint. 

There  is,  however,  a  material  difference  between  the 
chlaro  f cur  os  of  the  old  German  mafters  and  thofe  of  the 
Italians.  Mair  and  Cranach  engraved  the  outlines  and 
deep  fhadows  upon  copper.  The  impreftion  taken  in 
this  (late  was  tinted  over  by  means  of  a  bugle  block  of 
wood,  with  thofe  parts  hollowed  out  which  were  de- 
figned  to  be  left  white  upon  the  print.  On  the  con- 
trary.  the  mode  of  engraving  by  Hugo  da  Carpi  was, 
to  cut  the  outline  on  one  block  of  wood,  the  dark  fha¬ 
dows  upon  a  fecond,  and  the  light  fhadows,  or  half 
tint,  upon  a  third.  The  lirft  being  imprefled  upon  the 
paper,  the  outlines  only  appeared  :  this  block  being 
taken  away,  the  fecond  was  put  in  its  place,  and  being 
alfo  imprefled  on  the  paper,  the  dark  fhadows  were 
added  to  the  outlines  ;  and  the  third  block  being  put 
in  the  fame  place  upon  the  removal  of  the  fecond,  and 
alfo  imprefFed  upon  the  paper,  made  the  dim  tints, 
when  the  print  was  compleated.  In  fomc  infiances,  the 
number  of  blocks  were  increafed,  but  the  operation  was 
iiill  the  fame,  the  print  receiving  an  impreftion  from 
every  block. 

In  1698,  John  Baptift  Michel  PapiHon  pradifed  en¬ 
graving  on  wood  with  much  fuccefs,  particularly  in  or¬ 
namental  foliage  and  flowers,  fhclls,  &c.  In  the  opi¬ 
nion,  however,  of  fome  of  the  meft  eminent  artifts,  his 
performances  arc  ftiff  and  cramped.  From  that  period 
the  art  of  engraving  on  wood  gradually  degenerated, 
and  may  be  faid  to  have  been  wholly  loft,  when  it  was 
lately  re-invented  by  Mr  Bewick  of  Newcaftle. 

This  eminent  artift  was  apprentice  to  Mr  Biel  by,  an 
engraver  on  metal  of  the  very  lowed  order,  who  was 
feidom  employed  in  any  thing'  more  difficult  than  the 
cutting  of  the  face  of  a  clock.  Application  having 
been  made  to  this  man  for  a  wood-cut  or  two  of  the 
mofl  trifling  defeription,  the  job  was  given  to  Thomas 
Bewick  ;  by  whom  it  was  executed  in  fuch  a  manner, 
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that  Mr  Bielhy,  who  was  accuftomed  to  employ  his  ap-  Wool  cuts* 
prentices  in  fuch  work,  advifed  him  to  pro  ft.  cute  en-  ~  ~v 
graving  in  that  line.  7’he  advice  was  followed  ;  and 
young  Bewick  inventing  tools,  even  making  them  with 
his  Ovvn  hands,  and  fawing  the  wood  on  which  lie  was 
to  work  into  the  requifite  thicknefs,  proceeded  to  im¬ 
prove  upon  his  own  difeoveries,  without  aftiftance  or 
inftruftion  of  any  kind.  When  his  aoprcnticefhfp  ex¬ 
pired,  he  went  to  London,  where  the  oh  feu  re  wood-en¬ 
gravers  of  the  time  wiihed  to  avail  them  Lives  of  his  abi¬ 
lities,  while  they  were  determined  to  give  him  no  infight 
into  their  art.  He  remained  fome  years  in  London  ;  and 
during  that  time,  if  we  miftake  not,  received  from  the 
Society  for  the  Encouragement  of  s. Irts ,  ifje.  a  premium 
of  confiderable  value  for  the  heft  engraving  in  wood. 

Returning  to  Newcaftle,  he  entered  into  copartnerfliip 
with  his  old  mafter ;  and  eftablifhed  his  reputation  assn 
artift  by  the  publication  of  his  admirable  Hiftory  of 
Quadruped 3.  This  was  followed  by  his  Hiftory  of 
Birds,  cf  which  only  one  volume  has  yet  (1803)  ap¬ 
peared. 

John  Bewick,  brother  to  Thomas,  learned  the  art 
of  him,  and  pra&ifed  it  for  feveral  years  in  London  with 
great  apphufe.  His  abilities,  ho  wever,  though  refpc st¬ 
able,  were  not,  by  the  Left  judges,  deemed  to  brilliant 
as  his  brother’s  ;  and  owing  to  bad  health,  and  the  na¬ 
ture  of  his  connection  with  the  bookfeilers  and  others, 
lie  feems  ;w#t  to  have  advanced  the  art  beyond  the  flage 
at  which  he  received  it.  He  died,  three  or  four  years 
ago,  at  Newcaftle. 

Mr  Ncfbit,  who  executed  the  admirable  Hudibras 
publifhed  by  Ytrnor  and  Hood  (a),  ar.d  Mr  Ander¬ 
son,  whofe  beautiful  cuts  adorn  the  poem  entitled 
Grove  Hilly  were  the  next,  and  hitherto  have  been  the 
laft  of  Thomas  Bewick’s  pupils,  who  have  appeared  be¬ 
fore  the  public  as  artifts.  By  thefe  gentlemen  we  arc 
authorized  to  fay,  that  the  method  profiled  by  the  an¬ 
cient*  engravers  on  wood,  whofe  works  arc  (fill  admi¬ 
red,  mull  have  been  different  from  that  of  Bewick  and  hi3 
pupils-  Whnt  that  method  wn,  feems  to  he  altogether 
unknown.  Papillon.  who  writes  the  heft  hiftory  ex¬ 
tant  of  the  art,  guefles  indeed  in  what  manner  the  old 
engravers  proceeded  fo  as  to  give  to  their  vvoiks  the 
fpirit  and  freedom  for  which  they  are  famed  ;  hut  that 
his  gnelTes  a-e  erroneous  feems  evident  from  the  ftift- 
nefs  of  his  mvn  works.  The  principal  chara6teriftic  in 
the  mechanical  department  of  the  productions  of  the  an¬ 
cient  mafters  is  the  crofting  of  the  black  lire?,  which 
Papillon  has  attempted  with  the  greateft  awkwardnefs, 
though  it  feems  to  have  been  aecomplifhed  by  them 
with  lo  much  eafe,  that  they  introduced  it  at  random, 
even  where  it  could  add  nothing  to  the  beauty  of  the 
piece.  In  Bewick’s  method  of  working,  this  crofs 
hatching  is  fo  difficult  and  unnatural,  that  it  may  be 
coidideied  as  impracticable  (b). 

The  engravers  of  Bewick’s  fchool  work  on  the  end 
of  the  wood  which  is  cut  acrofs  the  trunk  of  the  tree 
5  *  in 


(a)  The  defigns  were  by  Thornton ;  and  the  cuts  from  them  have  been  compared  to  Holbef.’s  far-famed 
Dance  or  Death. 

(b)  Mr  Nefbit  has  indeed  introduced  fomethmg  of  it  into  two  or  three  of  his  pieces,  merely  to  fliew  that  he 

T?  do.1\iibu-t  fo  Sreat  ,wa!)  the  iabour>  and  fo  little  the  advantage  of  this  improvement,  if  fuch  it  can  be  called, 
that  probably  it  will  not  be  attempted  again.  3 ' 
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Wood-cuts. In  pieces  of  the  proper  thicknefs.  As  wood-cuts  are 

u— ^ -  generally  employed  in  the  printer's  prefs  amidtt  a  form 

of  types,  this  thicknefs  mull  be  regulated  by  the  height 
of  the  types  with  which  they  are  to  be  ufed.  The 
tools  employed  are  nearly  the  fame  with  thole  ufed  in 
copperplate  engraving,  being  only  a  little  more  deep, 
or  lozenge,  as  engravers  call  it.  They  mud  have  points 
of  various  degrees  of  finentfs  for  the  dihercnt  purpofcs 
to  which  they  are  applied,  fome  of  them  being  lo  much 
rounded  off  at  the  bottom  as  to  approach  to  the  nature 
of  a  goodgc,  whilil  others  are  in  faft  little  chiflels  of 
various  fizes.  Thefe  chifhls  and  goodges,  to  which 
every  aitill  gives  the  Ihape  which  he  deems  moft  con¬ 
venient,  are  held  in  the*  hand  in  a  manner  Vo  mew  hat 
different  from  the  tool  of  the  engraver  on  copper,  it  be¬ 
ing  nectffa-y  to  have  the  power  of  lifting  the  chips  up¬ 
wards  with  eafe.  To  attempt  a  defeription  of  this  in 
writing  would  be  in  vain  ;  but  it  is  ealily  acquired,  wc 
are  told,  by  pra&ice. 

The  pupils  of  the  f  :hool  of  Bewick  confider  it  as 
quite  improper  to  fpeak  of  his  invention  as  a  revival  of 
the  ancient  art.  Some  old  prints,  it  is  true,  have  the 
appearance  of  being  executed  in  the  fame  way  with  hia; 
but  others  have  certainly  been  done  by  a  method  very 
different,  it  is  therefore  not  fair  to  appreciate  the  pre- 
fent  art  by  what  has  been  done,  but  by  what  may  be 
done;  and  that  remains  yet  to  be  (hewn.  The  art  is 
in  its  infancy  ;  and  thofe  who  are  difpofed  to  com¬ 
pare  it  with  die  art  of  engraving  on  copper,  ought  to 
loc  k  back  to  the  period  when  copperplate  engiaving 
was  of  as  recent  invention  as  Bewick  s  method  of  en¬ 
graving  on  wood .  Marc  Antonio,  who  engraved  un¬ 
der  the  direction  of  the  great  painter  Raphael,  thought 
it  no  mean  ptoof  of  his  proficiency  in  his  art,  that  he 
was  able  to  imitate  on  copper  plates  the  wood  cuts  of 
Albeit  Durer;  and  Papilion  is  highly  indignant  that 
there  {horrid  have  been  perfons  fo  very  blind  as  to  inif- 
take  the  copies  for  the  originals.  If  copper  has  its 
advantages  over  wood  in  point  of  delicacy  and  minute- 
nefs,  wood  has.  in  its  turn,  advantages  not  inferior  in 
regard  to  ftrength  and  richnefs.  Thofe  prints  which 
were  executed  under  the  auipices  of  Titian  and  Ru¬ 
bens,  will  always  remain  a  monument  of  the  fpirit  and 
vigour  natural  to  wood  engraving  ;  and  if  there  be  not 
found  in  them  all  the  attention  to  ebiaro  feuro,  which 
the  prefent  age  demands,  it  mull  not  be  attributed  either 
to  defeft  in  the  art,  or  to  want  of  abilities  in  the  art  its, 
but  to  the  tafle  of  the  times  when  chuiro  Jcuro  was 
little  underflood.  It  remains  for  fome  enterprifmg  ar- 
tiff  to  fliew  that  the  vigour  of  the  ancient  art  may  be 
attained  by  the  prefent  one,  and  at  the  fame  time  to 
add  to  that  vigour  thofe  gradations  of  fhade  which  are 
fo  much  admired  in  good  copperplates.  As  there  feeins 
to  be  a  more  peifeft,  or  at  kail  a  more  pkafant  black 
produced  by  wood  than  by  copperplate  printing,  and 
certainly  a  more  perieft  white  (c),  who  will  fay  that 
any  intermediate  fhade  whatever  may  not  be  produced 
by  wood-cute  ?  To  attempt  this  on  a  fmall  fcale  would 
indeed  be  vain,  becaufe  the  flighted  variation,  produced 
by  a  little  more  or  lefs  ink,  or  a  harder  preffure  in 
printing,  bears  fuch  a  proportion  to  a  very  fhort  line, 
as  mult  necefiaiily  render  the  attempt  abortive. 
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Wood-engraving,  therefore,  mud  always  appear  to  Wood  -cut*, 
difadvantage  while  it  is  confined  to  fmall  fubje&s,  and 
will  never  reach  its  liation  as  a  fine  art ,  till  thofe  who  _'j 

are  engaged  in  its  cultivation  improve  upon  the  difeo- 
veries  of  one  another,  and  apply  to  fubjects  to  which  it 
is  properly  adapted.  As  an  economical  art  for  illudra- 
ting  mechanics  and  other  fubje&s  of  fine  nee,  it  is  too 
little  employed  even  in  its  prefent  date. 

The  works  of  Bewick  and  his  pupils,  which  have 
hitherto  been  publifhed,  are  not  numerous.  Betides 
his  quadrupeds  and  birds,  the  Hudibras  by  Ndbit,  and 
the  Grove  Hill  by  Anderfon,  which  have  been  already 
noticed,  we  are  acquainted  with  none  but  the  follow¬ 
ing  : — Gcldfmi  til’s  'Traveller  and  Defer  ted  Village  with 
elegant  plates,  all  by  Thomas  Bewick,  except  one  or 
two  which  were  executed  by  John  ;  Somerville’s  Chace 
by  the  fame  artifts,  executed  in  a  ftyle  of  elegance  which 
pci  haps  has  never  been  fnrpaded  ;  a  View  of  St  Ni¬ 
cholas’s  Church,  Newcadle,  15  inches  long,  by  Mr 
Nefbit,  who  received  for  it  a  filver  medal  from  the  So¬ 
ciety  for  the  Encouragement  of  Arts,  and  an  honorary 
letter  from  the  Society  of  Antiquaries. 

WOOL-combing,  a  well  known  operation,  which, 
when  perfoimed  by  the  hand,  is  laborious,  tedious,  and 
expcnlive.  The  expence  of  it  through  all  England  has 
been  calculated  at  no  lefs  a  fum  than  L.  Boo, coo  ;  and 
to  leffen  this  expence,  the  Rev.  Edmund  Cartwright  of 
Doncal’ter  in  York  hi  ire  bethought  himielf,  fome  years 
ago,  of  carding  wool  by  machinery.  After  repeated 
attempts  and  improvements,  for  which  he  took  out 
three  patents,  he  found  that  wool  can  be  combed  in  per- 
tection  by  machinery,  of  w  hich  he  gives  the  following 
defeription  : 

Fig.  1.  Is  the  crank  lafher.  A  is  a  tube  through  Plate  L. 
which  the  material,  being  formed  into  a  (liver,  and 
(lightly  twilled,  is  drawn  forward  by  the  delivering 
rollers.  B,  a  wdieel  fait  upon  the  crols-bar  of  the 
crank  C,  a  wheel,  on  the  oppolite  cud  of  whole  axis 
is  a  pinion  working  in  a  wheel  upon  the  axis  of  one  of 
the  delivering  rollers. 

Note ,  When  two  or  more  flivets  are  required,  the 
cans  or  balkets.  in  which  they  are  contained,  are  placed 
upon  a  table  under  the  lafher  (as  reprefented  at  D), 
which,  by  l  aving  a  (low  motion,  twills  them  together 
as  they  go  up. 

Fig.  2.1s  die  circular  clearing  comb,  for  giving  work 
in  the  head,  carried  111  a  frame  by  two  cranks,  rig.  3. 

The  comb- table,  having  the  teeth  pointing  towards  the 
centre,  moved  by  cogs  upon  the  rim,  and  earned  round 
upon  trucks,  like  the  head  of  a  windmill  </,  the 
drawing  rollers  c ,  J>  caliender,  or  conducing  rollers. 

AW,  Underneath  the  table  is  another  pair  of  rollers, 
for  drawing  out  the  backings. 

In  the  above  fpeciiication,  we  have  omitted  the  frame 
in  which  the  machine  Hands,  the  wheels,  (hafts,  &c. 

Had  thefe  been  introduced,  the  drawing  would  have 
been  crowded  and  confufed  ;  befides,  as  matters  of  in¬ 
formation,  they  would  have  been  uuneceflary,  every  me¬ 
chanic,  when  he  knows  the  principles  of  a  machine,  be¬ 
ing  competent  to  apply  the  movements  to  it. 

The  wool,  if  for  particular  nice  work,  goes  through 
three  operations,  other  wife  two  are  fufheient :  the  hrlt 

operation 


(c)  The  parts  of  the  print  intended  to  be  white  are  not  even  touched  by  the  wood-block. 
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Wool-  operation  opens  the  wool,  and  makes  it  conne6l  to- 
^combing  gether  into  a  rough  fliver,  but  does  not  clear  it.  The 
clearing  is  performed  by  the  fecond,  and,  if  neceffary,  a 
third  operation.  A  fet  of  machinery,  confiding  of  three 
machines,  will  require  the  attendance  of  an  overlooker 
and  ten  children,  and  will  comb  a  paek,  or  2401b.  in 
twelve  hours.  As  neither  fire  nor  oil  is  neceffary  for 
machine- combing,  the  faving  of  thofe  articles,  even  the 


fire  alone,  will,  in  general,  pay  the  wages  of  the  over-  Wool* 
looker  and  children  ;  fo  that  the  adlual  faving  to  the  combin£'^ 
manufadlurer  is  the  'whole  of  what  the  combing  coils,  v 
by  the  old  imperfttl  mode  of  hand-combing.  Machine- 
combed  wool  is  better,  efpecially  for  machine- fpinning, 
by  at  lead  t2  per  cent,  being  all  equally  mixed,  and  the 
flivcrs  uniform,  and  of  any  required  length.  # 


z. 


Zamky,  ZAMINY,  in  the  language  of  Bengal,  fecurity. 

.  e:r‘^n  ars-  ZEMINDARS,  the  great  landholders  of  Bengal. 

This  is  the  original  fenfe  of  the  word  ;  but  it  is  now 
more  flri&ly  applicable  to  thofe  who  have  their  title 
condituted  or  confirmed  by  a  patent  or  charter  from 
government,  by  which  they  hold  their  lands  or  Zemin* 
daries  upon  certain  conditions.  As  far  as  ean  be  afeer- 
tained  from  the  narrations  of  hidory,  it  appears  that,  in 
times  prior  to  the  irruptions  of  the  Mahomedans,  the 
rajahs  who  held  their  reiidence  at  Delhy,  and  pofleffed 
the  fovereignty  of  Hindodan,  deputed  officers  to  colled 
their  revenues  (Khenijc),  who  were  called  in  the  Indian 
language  Choudheries .  The  word  Zemindar  is  Perfnin, 
and  that  language  can  have  had  no  currency  in  the 
countries  of  India,  until  it  was  introduced  by  the  peo¬ 
ple  of  Perfi a.  When  the  Emperor  Shchab  ul  Dien 
Ghory  conquered  the  empire  of  Hindodan  (a),  he  left 
Sultan  Cutub  ul  Dien  to  be  his  viceroy  at  Dtlhy,  and 
adminider  the  government  of  Hindodan.  From  that 
time  the  cudoms  and  practices  of  the  Mahomedans  be¬ 
gan  gradually  to  be  edabiifhtd  in  India  :  their  armies 
were  lent  into  the  countries  of  the  reduced  Rajahs,  nn* 
der  the  command  of  Omralis,  in  order  to  preferve  the 
conquefl  ;  and  lands  were  allotted  to  them  to  defray 
the  txpenee.  From  hence  arofe  the  fydem  of  J2ghire- 
darry  in  Hindodan.  But  when  thefe  Omrah  Jao hire- 
dars  l  ad  tdal lifted  their  own  flrengtli,  feveral  of  them 
rebelled  againd  the  imperial  authority,  and  afpired  at 
the  crown.  Thus  circumdaneed,  the  emperors,  in  or¬ 
der  to  obviate  thefe  mifehiefs,  thought  it  would  be 
more  politic  to  commit  the  management  of  the  country 
to  the  native  Hindoos,  who  had  moll  diflinguifhed 
themfelves  by  the  readinefs  and  condancy  of  their  obe¬ 
dience  to  the  fovereign  power. 

In  pmfuance  of  this  plan,  diflri£ls  were  allotted  to 
numbers  of  them  under  a  reasonable  revenue  (Jummah 
Monafib),  which  they  were  required  to  pay  in  money 
to  the  governors  of  the  provinces,  deputed  from  the 
Emperor.  And  in  cafe  any  one  of  the  Omrahs  or  pro¬ 
vincial  governors  fhould  fwerve  from  his  allegiance,  the 
Zemindars  of  that  country  were  to  exert  themfelves  in 
fuch  a  manner  as  fhould  check  rebellion,  and  redore 
good  government.  For  this  purpofe,  grants  of  Ze- 
mindary  were  feveraliy  conferred  upon  fuch  of  the  Hin¬ 
doos  as  were  obedient  ;  defciibing  their  apportionment 
of  the  country  ;  and  every  perfon  who  had  received  a 


grant  under  the  authority  of  the  crown  was  thereby  Zemindar?* 
iuiiy  inveited  with  the  functions  of  Zemindar.  * 

l  he  hin&ions  of  a  Zemindar  are,  id,  The  preferva* 
tion  and  defence  of  their  refpeCtive  boundaries  fiom 
traitors  and  infurgents  ;  2dly,  The  tranquillity  of  the 
inbjedts,  the  abundance  of  cultivators,  and  increafe  of 
hi3  revenue.  3 dly ,  The  punifUment  of  thieves  and  rob-  , 
bers,  the  prevention  of  crimes,  and  the  deitrudlion  of 
highwaymen.  The  accomplilhmeut  of  thefe  objects  is 
confideied  in  the  royal  grant  as  the  difeharge  of  office 
to  the  fovereign  ;  and  011  that  aecount  the  woul  office 
(Khidinut)  is  employed  in  the  Dewanny  Sunnud  for  a 
Zemindary. 

It  was  a  rule  in  the  times  of  the  ancient  emperors, 
that  when  any  of  the  Zemindars  died,  their  effects  and 
property  were  fequdlrated  by  the  government.  After 
which,  in  confidcration  of  the  rights  of  long  fervice, 
which  is  incumbent  on  fovereign?,  and  elevates  the  dig¬ 
nity  of  the  employer,  Sunnnds  for  the  office  of  Ze- 
miudary  were  granted  to  the  children  of  the  deceated 
Zemindar  ;  and  110  other  perfon  was  accepted,  becaufe 
the  inhabitants  could  never  feel  for  any  ftranger  the  at¬ 
tachment  and  affettion  which  they  naturally  entertain 
for  the  family  of  their  Zemindar,  and  would  have  been 
affl.cted  if  any  other  had  been  put  over  them.  For  this 
reafon,  the  emperors,  conlidering  it  as  a  means  if  con¬ 
ciliating  the  minds  of  the  people,  gracionfly  fixed  and 
confirmed  the  children  of  the  deeeafed  Zemindar  in  the 
office  of  their  fathers  and  grandfathers,  by  ifTufng  new 
funnuds  to  transfer  the  pofleffion  to  them.  By  degrees 
Zemindaries  became  truly  heritable  property,  which, 
however,  could  be  transferred  by  gift  or  faie  from  one 
family  to  another.  They  could  likewife  be  forfeited  to 
the  fovereign,  by  the  Zemindar's  deviating  from  his  al¬ 
legiance,  negleding  to  pay  his  tribute,  or  to  difeharge 
the  duties  of  his  llation. 

It  is  univerfally  known,  fays  Sir  Charles  Roufc 
Boughton,  that,  when  the  three  provinces  of  ] Bengal, 

Bahar,  and  Oriffa,  were  ceded  to  the  Britifh  Kail  India 
Company,  the  country  was  diftributed  among  the  Ze¬ 
mindars  and  Talookdars  (lee  that  article  in  this  Vol.), 
who  paid  a  llipulated  revenue,  by  twelve  inihlments,  to 
the  fovereign  power  or  its  delegates.  They  allcmbled 
at  the  capital  in  the  beginning  of  eveiy  Bengal  year 
(commencing  in  April),  in  order  to  complete  their  fi¬ 
nal  payments,  and  make  up  their  annual  accounts  ;  to 
_ _  fettle 


(a)  This  event  took  place  towards  the  clofc  of  the  12th  century.  N.  B.  Kherdje  fignifies  fpecifically  the  tri- 
bute  paid  by  a  conquered  country. 


Z  E  M  [  804  ]  Z  E  M 

Zcmmd.r..  fettle  the  difcount  to  be  charged  upon  tlleir  feveral  re-  accounts  of  the  preceding,  year,  fo  that  they  might  notZemind.r 
v  mittances  in  various  coins  for  the  nuroofe  of  redneino-  e nrrnarh  nnnn  npw  rpnfo  _ i. ,  . 


imttances  in  various  coins  for  the  purpofe  of  reducing 
them  to  one  ftandard,  or  adju/t  their  concerns  with  their 
bankers;  to  petition  for  re  millions  on  account  of  dorms, 
drought,  inundation,  difturbances,  and  fuch  like  ;  to 
make  their  reprefentations  of  the  (late,  and  occurrences 
of  their  dfdri&s  :  after  all  which  they  entered  upon  the 
colle&ions  of  the  new  year  ;  of  which,  however,  they 
were  not  permitted  to  begin  receiving  the  rents  from 
their  own  farmers,  till  they  had  completely  clofed  the 


encroach  upon  the  new  rents,  to  make  up  the  deficien¬ 
cy  of  the  pad.  Our  author  proves,  we  think  com¬ 
pletely,  the  right  of  the  Zemindars  to  transfer  their 
podefiions,  either  by  inheritance  to  their  children,  or 
with  the  confent  of  the  fovereign,  to  other  families  • 
and  lie  argues  ftrenuoufly  and  fuccefsfully  againft  the 
bad  policy,  as  well  as  injudice,  of  interfering  with 
thofe  rights,  a3  long  as  the  Zemindars  difeharge  the  dit* 
ties  of  their  feveral  ftations. 
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